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POLICY COMMITTEE MEETING 

On Friday, February 2, the Technical Committee ofthe Groundwater Management Study 
approved the Technical Report. It is now the responsibility ofthe Policy Committee to review 
that report, particularly the alternatives outlined in Part V, and prepare recommendations to the 
Board of the BWD asto whether there should be a Groundwater Management Plan and what 
components it should encompass. 

Upon receiving this recommendation, the Board ofthe BWD will hold public hearings on 
adopting a plan and the components to be included. Ifa tentative plan is adopted, it will undergo 
environmental assessment as required by the California Environmental Quality Act. When that 
review is completed, the Board will hold hearings on approval of the environmental documents 
and the plan. 

A meeting of the Policy Committee to discuss its recommendation regarding adopting a plan and 
possible components is scheduled for: 

Friday, February 2yd at 2 PM 
Palm Canyon Resort conference room 
Borrego Springs 

I want to emphasize that it is not the purpose of the Policy Committee to review the Technical 
Report and suggest changes to its content, but to use it as an information source for making 
recommendations to the Board ofDirectors ofthe BWD regarding whether they should adopt a 
Groundwater Management Plan or not, and if so, what components it should contain. Those 
components may be based upon those alternatives identified in Part V of the report or on 
additional ideas developed by the committee or received in public input. 

CC: BWD Board Members 
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BORREGO WATER DISTICT 

GROUNDWATER MANAGElV1ENT STIJDY 


Report of the Technical Committee 

January 2001 


EXECUTIVE SUMMARY 

This report has three basic purposes: First, to present the findings of various studies that 
have been completed about the Borrego Valley aquifer in a form that can be understood by 
the general public; second, to make certain projections about the future possible use of the 
aquifer and its impacts and, third, to outline and evaluate various alternatives presented to 
the committee for solving the overdraft problem. The report was prepared by the staff and 
consultants of the Borrego Water District and knowledgeable local residents under the 
oversight of the Technical Committee. The information in the report comes from various 
studies and reports prepared on the aquifer over the last twenty years by federal, state and 
county agencies and private consulting firms and individuals. 

The groundwater management study was undertaken at the direction of the Board of 
Directors of the Borrego Water District. This action was in response to local concerns over 
the overdrafting of the aquifer and the recorded drop in water levels in valley wells. The 
aquifer has an estimated 4,800 acre-feet (one acre-foot is one acre of land covered with 
water to one foot of depth) of inflow annually from rain in the adjacent mountains. 
However, it is estimated that occupants of the valley are currently using approximately 
22,300 acre-feet of water a year. Seventy percent of this (15,590 acre-feet) is used by 
approximately 4,000 acres of agriculture, twenty percent (4,435 acre-feet) by golf courses 
and commercial landscaping and the remaining ten-percent (2,272-acre feet) by residential 
and commercial uses. This is creating an estimated overdraft of 17,500 acre-feet a year. The 
County of San Diego staff has been monitoring wells in the valley for nearly twenty years 
and report an average annual drop in well water levels of two feet a year. 

The overdraft does not create an immediate emergency situation as the aquifer is estimated 
to have 1,686,210 acre-feet or more of usable water remaining in it nearly 100 years life 
at current levels of use. There will be substantial increases in extractions prior to that time, 
however. Even at current levels of usage, half of the water in the upper and middle aquifers 
will be depleted in as few as 35 years. This will result in additional pumping cost and the 
necessity for new wells as the water level drops. 

Unlike some desert states, water law in California gives the overlying landowners the right 
to the groundwater under their property. The water district primarily owns the water rights 
under certain residential areas as those rights were retained by the original developer and 
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assigned to the Borrego Springs Water Company, which was acquired by the water district 
in 1997. 

California law also offers little authority for managing a groundwater basin. The current 
study has been undertaken under what is commonly referred to as AB 3030 (Assembly Bill 
3030) which was enacted by the legislature in 1992. The intent was for water districts to 
obtain the voluntary agreement of large water users regarding how much groundwater they 
would extract and how much they would rely upon purchasing imported water. Borrego is 
probably unique in that it is trying to use this legislation to do groundwater planning even 
though it is an isolated basin that has no access or right to any imported water, neither 
Colorado River water nor Northern California water. 

Under AB 3030, the District has two years in which to adopt a plan. The program was 
approved by the District Board of Directors in November 1999. A technical committee of 
knowledgeable state, county and local staff and private individuals was created to oversee 
the study. This report by that body will go to a policy committee who will review the 
information and alternatives and make a recommendation or recommendations to the Board 
of Directors of the Borrego Water District which will then hold public hearings regarding 
adopting a plan. If adopted, certain provisions of such a plan are subject to a referendum by 
local property owners. As an alternative to this planning approach, some local residents 
recommended going directly to a lawsuit to adjudicate water rights. The District Board and 
counsel felt that such a step was confrontational and too expensive for such a small district 
as a first step and that AB 3030 offered a more practical option to solve the overdraft 
problem. 

Proposed solutions to the overdraft are outlined in Part Five of the report. The first class of 
alternatives identifies and evaluates projects to obtain additional water from either state 
projects or other areas outside of the basin. The cost of the transmission and infrastructure 
facilities to obtain water from state projects would be enormous in comparison with current 
water costs. Also, there is no additional water available as these projects are already over­
subscribed. Obtaining water from adjacent areas such as San Felipe Creek, Clark Dry Lake 
and Ocotillo Wells is possible but also has extreme limitations. There is only limited water 
and, in most cases it is of poor quality. Also, the facilities to transmit and treat it would be 
extremely expensive. Recharging the valley through check dams and infiltration ponds is 
not judged to have much impact. The use of reclaimed water also would only have minimal 
impact. 

The second class of alternatives identifies ways to reduce water use in the valley and 
preserve the remaining supply. Reduction is certainly possible with residential, commercial 
and golf course use but these uses only account for ~5 to 30 percent of the valley's water 
use. Conservation in agriculture seems very difficult and would still have only a minor 
impact. Limiting the expansion of farmland and eventually fallowing some existing 
farmland is probably the only way to have a major impact. To limit the expansion of 
agricultural uses it would be necessary for the County Board of Supervisors to take action 
as they are the local government and land use authority for this unincorporated area. Over 
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the last 30 years they have placed limits on urban expansion in various areas under their 
jurisdiction, but never on the conversion of land to agriculture due to its adverse impact 
upon groundwater resources. 

Limiting the expansion of agriculture would limit the increase in the depletion, but for a 
long-term solution it would also be necessary to fallow land, which involves acquiring the 
land or the water rights. 

The various alternatives and combination of alternatives are explained and described in Part 
Five of this report. 
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PART ONE: INTRODUCTION 


1.1 THE PURPOSE OF THE REPORT 


This report presents the findings of the Groundwater Management Technical Committee 
regarding its study of the Borrego Valley aquifer. The purpose of the report is as follows: 

First, to present the findings of various studies that have been completed on the 
aquifer in a manner that is understandable to a broad spectrum of the public. 

Second, to make certain projections regarding the future use of the aquifer and the 
impact of that use. 

Third, to outline and evaluate various alternatives presented to the committee for 
replacing or reducing the overdraft of the aquifer. 

The information is presented to assist the members of the Policy Committee of the 
Groundwater Management Study, and the general public, in making judgements about 
groundwater use in the Valley. The facts presented in this document will be utilized to 
draw conclusions about whether a groundwater management program is needed or even 
possible at this time and, if so, what alternatives might be recommended to the Board of 
Directors of the Borrego Water District for such a program. The information is intended to 
be presented in a form that is understandable to the general public. For those wanting more 
technical data, an appendix of technical information is included, and also, the original 
reports are available at the Borrego Water District office. 

Further, in terms of making decisions about the future, it is not the intent of this report to 
make specific selections among possible alternatives, but rather to present the information 
necessary for decision-making by others. 

1.2 HOW THIS REPORT WAS PREPARED 

This report was prepared by compiling technical studies and monitoring data collected over 
the past 50 years. The data was generated from a variety of sources including the United 
States Geological Survey, The California Department of Water Resources, Dr. David 
Huntley - Professor of Geology at San Diego State University, John Peterson -
Hydrogeologist with the County of San Diego Department of Planning and Land Use, 
Agbabian Associates, Steve Smiley - a local farmer and member of the Technical 
Committee, Mark Jorgensen - a local ecologist, the Borrego Springs Park Community 
Services District and the Borrego Water District. 
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Borrego resident Jack Laughlin, an engineer with experience In water management 
programs, developed the original work program and report concept. 

The writing of the report was a collaborative effort by consultants and staff of the Borrego 
Water District and Borrego Springs residents with technical knowledge. This includes 
BWD Engineer Linden Burzell, General Manager Tom Weber, Engineering Technician, 
Jerry Rolwing and District Counsel, Fritz Stradling. Borrego Valley residents with 
technical knowledge that assisted in writing the report included Clark Shimeall, a retired 
professor of geology, Tim Giles, a local hydro geologist and Joan Rosen, an individual with 
extensive experience in public participation programs. Judith Cook, Assistant General 
Manager, and Eleanor Shimeall, BWD Director Elect, did the final proof-reading and 
editing. 
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PART TWO: THE PLANNING APPROACH 

2.1 THE REASON FOR THE GROUNDWATER MANAGEMENT STUDY 

Planning for the Future 

For approximately fifty years, groundwater levels in the Borrego Valley have been 
dropping in response to a continuing overdraft of the aquifer, which is the valley's sole 
source of water other than the very sparse rainfall. Based upon the results of studies over 
the last twenty years, there is no immediate crisis. The most commonly accepted figures 
for storage, use and inflow indicate that at the current level of usage, the usable 
groundwater supply could last approximately 100 years. The cost of extracting water will 
increase greatly throughout that time frame as the water levels decline. Also, it is projected 
that even with current levels of use, one-half of the water in the upper and middle aquifers 
will be depleted in 35 years. 

Current levels of usage, however, will not remain static. California is projected to have a 
30 percent increase in population within the next twenty-five years. That will result in an 
urban population of over 20 million within a few hours drive of the Borrego Valley. 
Coachella Valley is a projected growth area. With that level of urbanization in the state, 
living in Borrego will be even more desirable as a refuge from urban pressures. The 
Borrego Valley has nearly 5,000 unused residential lots either improved or approved for 
future development. There are also large areas of vacant land designated with density 
appropriate for multi-family units and mobilehome parks. Even with very low-density land 
use designations, a complete build-out would accommodate approximately 25,000 
population. 

California's growth will take place while the water resources of the state, for both urban 
and agricultural uses, are being reduced. Northern California water transfer is being 
reduced for environmental reasons. Access to Colorado River water must be reduced from 
5.2 million-acre feet to 4.4 million-acre feet as California has been relying upon using that 
portion of Arizona's allocation not used by Arizona in the past. That overuse is no longer 
possible due to the growth in Arizona and the construction of the Central Arizona Project 
which can now transfer Colorado River water to the state's urban areas. 

Borrego will not only experience pressure for urban development, but it could also/! 
experience pressure for conversion of more land to agriculture. As people coming to 
California do not want to live in urban high rises and urban areas do not want s~h 
conversions, much of the future growth in California will take place on agricultura~and 
where low density development is possible and water resources are availabl5'~~his is 
already happening in the northern San Joaquin Valley and in the Coachella Valley. Both 
the increases in water prices, particularly in coastal agricultural areas, and the conversion of 
land from agriculture to urban uses throughout the state, will create pressure for the 
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conversion of existing raw land in Borrego to agriculture. In the Borrego Valley, 
agricultural land is cheap and water is available just for the cost of pumping and 
maintaining the well. As an example of the possible change, within the last year one of the 
largest agricultural nurseries in Thermal purchased over 1,000 acres of mainly fallow 
farmland in the Borrego Valley. The conversion of just this one ownership to agriculture 
will result in a 25 percent increase in agricultural land use in the valley and a nearly 50 
percent increase in the overdraft of the basin's water supply. A great deal ofland remains 
available for such conversion. 

Therefore, there is a need to act now to plan for the future use of the valley's groundwater 
resource. With such planning, the Borrego Valley can have a more reliable source of water 
than the rest of Southern California, which is dependent upon the annual snow pack in the 
Sierras. Without it, the area will be depleted of its only source of water in the coming 
decades. 

This study has been undertaken to provide local citizens and the Board of the Borrego 
Water District with an understanding of the existing conditions and of possible future 
scenarios and secondly, to identify various courses of action that may be considered to 
prevent the situation from becoming a crisis as growth continues. 

Trends from the Past 

Even without the impact of the projected California growth, water resources have declined 
in the Borrego Valley since World War II when major agriculture and residential uses were 
introduced. As an example of the change of the last fifty years, in a recent article in the 
Borrego Sun, a former resident of "Old Borego", located in the southern end of the valley, 
stated that in the early 1960s the water level in their well was at 16 feet below ground level 
except when the Di Giorgio Corporation irrigated its extensive grape vineyards in the 
northern area of the Valley. Water levels at this general location are now approximately 
100 feet below ground level. Water levels in wells throughout the valley monitored by San 
Diego County over the last twenty years show an average drop of two feet a year. Figure 1 
depicts water level hydrographs over the past 55 years and water level data collected by 
John Peterson, San Diego County Department of Planning and Land Use can be found in 
Appendix "A." 

Agriculture has always been and remains the single largest water user in the valley. The 
current agricultural activity, consisting primarily of lemon and grapefruit groves, palm 
nurseries and potato farms, uses approximately 70 percent of the groundwater extracted 
each year. There are also four golf courses in the valley which use approximately 20 
percent of the extracted groundwater uses. Urban development (sometimes called municipal 
use), consisting of approximately 1,500 developed residential lots, mobile home and 
recreational vehicle parks, hotels and commercial developments, uses the remaining 10 
percent ofthe extracted water. 
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All these uses are dependent upon the remaining, accumulated groundwater in the aquifer 
and its replenishment in the form of inflow of runoff from rainfall in the surrounding 
mountains. The inflow from all the surrounding areas is estimated by the US Geological 
Survey as approximately 4,800 acre-feet per year (one acre-foot equals approximately 
326,000 gallons, or one acre of land filled to one foot of water). The total annual 

. groundwater used by agriculture, golf courses and urban development is projected at 22,000 
acre-feet per year. That annual difference of about 17,000 acre-feet of water comes from 
extracting water accumulated in the underground aquifer over millions of years. The 
remaining reserve ofwater in the aquifer, which is not precisely known, has been estimated 
as approximately 1.6 million acre-feet of "usable water". Whatever the amount, it is known 
that the water levels are dropping substantially and that trend will increase with any type of 
growth - urban or agriculture. 

Based upon these figures, if there was no additional development of agriculture or urban 
uses the life of the aquifer would be approximately 95 years. However, even a partial 
build-out of the remaining approved or existing golf courses and residential lots in the 
valley and a minimal addition of only 1,000 more acres of agriculture will result in a 100 
percent increase in the overdraft and a reduction in the life span of the aquifer by several 
decades depending upon the rate of the development. That fact has led to an increased call 
in recent years for groundwater management planning. Past estimates projected a current 
life of approximately 125 years but those estimates depended upon extracting water from 
the lower or deepest strata of the aquifer. That lower aquifer is now viewed as an extremely 
low rate production zone due to the types of soils within it. Total calculations for the life of 
the aquifer are further explained in Appendix "E". 

Past Studies 

Since the early 1980s there have been extensive studies and monitoring of the aquifer 
conducted by county, state and federal agencies. Over the last decade the Borrego Water 
District has explored adjacent areas to determine the availability of new groundwater 
resources separate from the Borrego Valley aquifer water that could be piped into the 
valley to off-set the overdraft. Therefore, substantial studies and information exist about the 
technical facts of the aquifer and adjacent areas, but it has not been used to create a single 
report understandable to the general public or a comprehensive groundwater management 
plan for the valley. 

Until 1997 the Borrego Water District encompassed only the eastern half of the valley, 
much of which is undeveloped land, and, therefore, it could not undertake a valley-wide 
planning effort. In April 1997 the District acquired the Borrego Springs Water Company 
which served the western, residential area of the valley. This action expanded the District's 
boundaries to a geographical base sufficient to consider undertaking a basin-wide 
groundwater management study. The boundaries of the Borrego Water District now cover 
approximately two-thirds ofthe privately held land in the valley. The major excluded areas 
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are the Borrego Sink, the whole south slope area west of the Deep Well Trails subdivision 
and the Borrego Springs Country Club property including Club Circle. The Borrego 
Springs Country Club, referred to as the Cameron Project, and the adjoining Club Circle 
area are served by a separate governmental entity, the Borrego Springs Park Community 
Service District, that provides water and sewer service in that area. See Figure 2. 
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2.2 THE LEGAL FRAMEWORK FOR THE STUDY 

Groundwater Ownership in the Borrego Valley 

In the Borrego Valley the overlying property owners own the groundwater under their land 
except for a portion of the area subdivided for residential development. That area consists 
of approximately 2,800 acres out of the 55,000 acres in the valley. Most of the residential 
areas were subdivided by a single company, The Borrego Springs Development 
Corporation. It retained the water rights under the land and assigned them to the Borrego 
Springs Water Company of which it was a principal owner. When the assets of that private 
company were acquired by the Borrego Water District in April 1997, it also acquired those 
water rights. The Borrego Water District is also the overlying property owner on other 
parcels ofland in the valley where it has wells. 

Certain significant areas of the valley are thought to have limited or no groundwater under 
them because they overlie only the lower aquifer, which does not yield water readily as 
does the upper and middle aquifers. The most significant location for this is the Rams Hill 
Country Club which obtains most of its water from wells located in a more central area of 
the valley that are either owned by the Borrego Water District or, in the case of one major 
well, by Rams Hill and operated under contract by the Borrego Water District. 

California Water Law Relative to Groundwater 

Counsel for the Borrego Water District, Fritz Stradling of the firm of Stradling, Y occa, 
Carlson and Rauth has provided the following explanation of groundwater law in 
California: 

CALIFORNIA WATER LAWRELATIVE TO GROUND WATER by BWD Counsel 

Since California became a state on September 9, 1850, there have been hundreds of 
legal decisions and statutes regarding the use of water and water rights. This is a brief 
overview of some of the legal considerations regarding the use of ground water or what the 
courts define as "percolating water". The laws may be applied differently in a variety of 
factual situations. It is not the intent of this section to relate the application of the laws to 
the various services in the Borrego Valley. 

The courts have generally recognized three types of water rights, (i) pueblo water 
rights, (ii) riparian water rights and (iii) percolating water rights. The pueblo water right is 
the right of a city to take water as a successor of a Spanish or Mexican pueblo and to use 
the water occurring within the old pueblo limits for the use of the inhabitants of the city. 
Two cities that have such pueblo rights are the City of Los Angeles and the City of San 
Diego. Riparian water rights are the right of a riparian landowner (a landowner whose land 
abuts a stream) to take water from a stream for use on his or her lands. A stream is water 
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flowing through a known and defined channel, whether on the surface or on the subsurface 
of the ground. Percolating water is a vast mass of water confined in a basin, which does not 
form a part ofa body of the flow, surface or subterranean, ofany stream. 

Although there has not to my knowledge been an adjudication of whether waters in 
Borrego Valley are riparian or percolating, it is generally conceded that the waters are 
percolating waters and not riparian waters. The court in Katz v. Walkushaw 141 Cal 116 
(1903) described the existence of percolating water in a manner which mirrors the facts in 
the Borrego Valley. "It is quite manifest that this body (if it can be so styled) of percolating 
water cannot be called an underground watercourse to which riparian rights can attach, 
unless we are prepared to abolish all distinction between percolating water and the water 
flowing in streams with known or ascertainable banks which confine the water to definite 
channels. All rain-water which falls upon the hills and mountain-sides which does not flow 
off at once as surface water is absorbed and percolates down in the same way to the valley 
below." 

The early view of the doctrine of percolating water rights was that the water was 
part of the land and belonged to the owner of land who could use or remove and control the 
water to the extent as any other part of the soiL At that time water was capable of 
assignment and of reservation in the grant of the land. In 1903, this concept was modified 
in the Katz case. In that case, the court established the doctrine qfcorrelative rights which 
afforded to each owner of land overlying a percolating water supply a right to the 
reasonable beneficial use of the water of that supply on or in connection with his overlying 
land with such right of use being equal to the similar rights of all other owners of land 
overlying the same ground water supply. In the event ofan insufficiency of water for the 
requirements ofall ofthe overlying landowners, the water may be apportioned among them 
by a court decree. If there is surplus water in the ground basin, more than the overlying 
landowners can put to a reasonable and beneficial use on their property, the surplus water 
may be appropriated by another entity, including a public water district, and be taken away 
from the overlying lands by the appropriator to be used on non-overlying lands. 

The foregoing legal concepts were clearly set forth in a case called Pasadena v. 
Alhambra 33 Cal (2d) 908 (1929). The law of percolating water rights can best be 
explained by summarizing the portion of the decision in that case, as described in "The 
Hutchin's California Law of Water Rights". 

"An overlying owner or any other person having a legal right to ground 
water may take only such amount as he reasonably needs for beneficial purposes 
and public interest requires that there be the greatest number of beneficial uses 
which the supply can yield. Water may be appropriated for beneficial uses subject 
to those who have a lawful priority. Any water not needed for the reasonable 
beneficial uses of those having prior rights is excess or surplus water and may be 
appropriated on privately owned land for non-overlying uses, such as devotion to a 
public use or exportation beyond the basin or watershed. It is the policy of the State 
to foster the beneficial use of water and discourage waste, and when there is a 
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surplus the holder of prior rights may not enjoin its appropriation. Proper overlying 
use is paramount and the right of an appropriator, being limited to the amount of the 
surplus, must yield to that of the overlying owner in the event of a shortage, unless 
the appropriator has gained prescriptive rights through the taking of nonsurplus 
waters. As between appropriators the one first in time is the first in right, and a 
prior appropriator is entitled to all the water he needs up to the amount that he has 
taken in the past, before a second appropriator may take any. Prescriptive rights are 
not acquired by the taking of surplus or excess water, since no injunction may issue 
against the taking and the appropriator may take the surplus without giving 
compensation; however, both overlying owners and appropriators are entitled to the 
protection of the courts against any substantial infringement of their rights in water 
which they reasonably and beneficially need. Accordingly, an appropriative taking 
of water which is not surplus is wrongful and may ripen into a prescriptive right 
where the use is open and notorious, hostile and adverse to the original owner, 
continuous and uninterrupted for the statutory period of five years, and under claim 
of right." 

Applying the law of that case to the Borrego Valley ground water basin (the 
"Basin"), you would say that each and every landowner that has land overlying the Basin 
has a right to pump water from that Basin for the reasonable and beneficial use of that water 
on the owners lands. Any person that does not have land that overlies the Basin and pumps 
water to his land from the Basin is an appropriator of that water. However, as noted in the 
Pasadena case, an appropriator can only appropriate surplus water and as there is an 
overdraft in the Basin, can an appropriator take water out of the Basin even though all of 
the present owners of land overlying the Basin have a sufficient amount of water to meet 
their water needs? It should be noted that the law recognizes that landowners overlying a 
basin who are not presently using the water do not lose the right to take water from the 
basin for use on their land. 

When a party talks about bringing an action for the adjudication of a basin, he or she 
is asking the court to allocate the quantities of water in the basin to the various landowners 
overlying a basin where there is not a sufficient amount ofwater to meet the needs of all of 
those landowners. In an adjudication a court may also determine the rights of an 
appropriator and the rights of a proscriptor. These legal proceedings may be taken to 
safeguard a percolating water supply once a surplus ceases to exist and may restrain any 
additional user beyond the point of safe yield. Where the safe yield is less than the present 
and prospective needs of the overlying lands, the overlying owners are entitled to relief for 
protection to the extent of their individually declared rights and for protection against any 
exportation ofthe water that would unduly increase the cost or lower the ground water level 
below the danger point. We have seen in the past that adjudications may be necessary in 
certain circumstances, however, they usually take many years to reach a judgment and are 
expensive to conduct. Such was the case of the recent decision in City of Barstow v. 
Mojave Water Agency where it took over two years of negotiations among the water users 
and thereafter eight years of litigation. There is an article in Appendix "B" regarding the 
Mojave case. It is for this reason that the Borrego Water District is pursuing the adoption 
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of an AB 3030 plan to safeguard and supplement the water supply in the Basin for the 
benefit of the overlying landowners and the residents within the watershed. 

For additional information on Water Rights, refer to Appendix N. 

AD 3030 Planning Approach 

In 1992 the State Legislature passed Assembly Bill 3030 (AB3030 of that year) and it was 
signed into law by Governor Wilson as sections 10750 through 10756 of the California 
Water Code. It is basically an effort to provide a planning tool for water districts where the 
users, primarily agricultural interest, rely upon groundwater as a major source of their water 
supply. The major criticism of this planning program is that it substantially relies upon 
voluntary cooperation. The recommendations can be overturned by the vote of a majority 
of the landowners. Voting is based solely upon the value of the land one owns, not 
including the improvements or residence. In that sense it was designed primarily for 
agricultural districts. Its basic intent is to get these large water users to agree upon a 
formula for using underground water and then resort to purchasing imported water for their 
needs above that level. Borrego, of course, currently has no access or right to imported 
water. As far as is known, the provisions of AB 3030 have never been used as a planning 
tool for a district that has no alternative source of water supply other than groundwater. 
However, no other planning tool is available at this time. 

Counsel for the Borrego Water District has provided the follOWing analysis of the AB 3030 
legislation as a planning tool: 

ANALYSIS ofAB 3030 bv BWD Legal Counsel 

Pursuant to AB 3030 (enacted in 1992), the legislature established (Part 2.75 of 
Division 6, commencing at Section 10750 of the Water Code of the State of California) (the 
"Code") a means for a local agency to adopt or implement a groundwater improvement plan 
or groundwater management program (herein referred to as the "AB 3030 Plan"). A local 
agency is any public agency that provides water service to all or a portion of its service 
area, which includes a groundwater basin. The Borrego Water District (the "District") 
would be the logical local agency to instigate a groundwater management plan. 

Before the District can adopt a resolution of intention to draft a groundwater 
management plan, it must hold a public hearing. The hearing must be noticed by two 
publications, once a week for two successive weeks, in a newspaper of general circulation 
in the District. The Borrego Water District Board of Directors at its October 27, 1999, 
meeting ordered notice of the hearing to be held at its meeting on November 22, the notice 
was published in the "San Diego Union," the major daily newspaper serving the area, on 
November 3rd and November 10th. It was also published in articles in the "Borrego Sun," 
the local bi-monthly newspaper, in 1999. 
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At the hearing, all persons desiring to be heard were heard and at the conclusion of 
the hearing the Board adopted the Resolution of Intention, Resolution No. 99-11-1, to draft 
a groundwater management plan. The Resolution of Intention was published twice a week 
for two successive weeks. The District is now preparing the groundwater management 
plan, which must be completed within two years. When the groundwater plan is completed, 
a hearing is held on the groundwater management plan and if not protested, the District 
should make an initial study pursuant to the California Environmental Quality Act. This 
initial study will determine if it is appropriate at this stage of the proceedings to prepare an 
Environmental Impact Report or if a Negative Declaration is sufficient. This analysis 
should be completed prior to the hearing on the groundwater plan. A hearing is called, 
noticed and held on the groundwater management plan. If at the conclusion of the hearing 
the Board of Directors does not receive protests by a majority of the landowners 
(representing 50% of the assessed land subject to the groundwater management plan) the 
groundwater management plan may be adopted. 

Assuming that a groundwater management plan is approved, what authority does the 
District have to implement the plan? The District may adopt rules and regulations (Section 
10753.8). The District can not make a binding determination ofwater rights of any person 
or entity (Section 10753.8). Section 10753.8 implies that the District can limit or suspend 
extractions ~fproducers ~f replenishment programs or other alternative sources of water 
are not available. As there is no alternate source ofwater for Borrego, it would follow that 
the District has the authority to limit or suspend water extractions. However, we question 
the authority ofthe District to enforce such a limitation or suspension ofextractions against 
a producer that does not agree to such limitation. 

To finance a groundwater management plan, the District may fix and collect fees 
and assessments. Section 10754.2 provides that the local agency may impose "equitable 
annual fees." We are not sure how the District will determine what is an equitable fee. 
Before the District may fix a fee or levy an assessment, it must be authorized to do so by a 
majority of the votes cast at an election. The code does not prescribe who votes at such an 
election. We are not certain who would vote to establish fees. It is argued that it would be a 
registered voter vote with a majority vote able to approve the fees. Would it be the 
registered voters only residing in the District or would it be all resident voters in the 
groundwater basin? 

In regard to assessments, the Code provides that such assessments shall be "based 
on the amount of groundwater extracted from the groundwater basin within the area 
included in the groundwater management plan." This would suggest an assessment for each 
producer based on the amount ofwater produced. Is the assessment on producers of special 
benefit to the producers assessed or are these assessments of a general benefit to the 
community? The way this question is answered may result in making it impractical for a 
local agency to levy such an assessment if the assessment is considered to be of special 
benefit to the producers. We believe that any assessment would have to be approved by a 
majority of producers voting prior to the conclusion of a hearing on the assessment as 
provided in Proposition 218 (Article XIIID of the California Constitution). The votes 
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would be weighted according to the proportional obligation of the affected property. If 
only the producers vote, would they vote to make such an assessment. If the assessment is 
of general benefit, it may not be an assessment, as Proposition 218 provides that "only 
special benefits are assessable ..." 

Section 10754 of the Water Code of the State of California provides that a local 
agency that adopts a groundwater management plan has the authority of a water 
replenishment district pursuant to Part 4 (commencing within Section 60220) of Division 
18 of the Water Code and may fix and collect fees and assessments for groundwater 
management in accordance with Part 6 (commencing at Section 60300) of said Division 18 
(the "Act"). Part 6 of the Act gives a water replenishment district the authority to levy a 
replenishment assessment to purchase water for the replenishment of groundwater. This 
replenishment assessment is similar to the replenishment assessment that can be levied by 
the Orange County Water District. Although the District, if it adopts a groundwater 
management plan, has the authority to use the provisions of a water replenishment district 
can the District levy a replenishment assessment (an assessment on the producers of water 
for each acre-foot of groundwater to be produced in the ensuing year) which is not used to 
purchase replenishment water, especially when there is no replenishment water available? 

The Act does not require a vote to levy replenishment assessments. If the 
replenishment assessment is not a special benefit assessment, Proposition 218 would not 
require a vote, however, if it is a general benefit assessment, does Proposition 218 now 
prohibit the levy of a general assessment pursuant to the Act? 

The Act seems to provide that a replenishment assessment can only be levied to 
purchase replenishment water yet a water replenishment district has the power for the 
purpose of replenishing the groundwater to (a) buy and sell water, (b) exchange water, 
(c) distribute water to persons in exchange for ceasing or reducing groundwater extractions, 
(d) spread, sink and inject water into the underground, (e) store, transport, recapture, 
reclaim, purify, treat or otherwise manage and control water for the beneficial use of 
persons or property within the district and (f) build the necessary works to achieve ground 
water replenishment. More research needs to be done to determine if the replenishment 
assessment can be expended for any of the above purposes. As an alternative to seeking 
legislation to amend the California Water District Law to provide for the levy of a water 
production assessment that can be used for any purpose (see below), we may consider 
legislation to amend the Act to accomplish the District's objective. 

The advantages ofan AB 3030 plan are: (i) provides a vehicle for the District to 
formulate a groundwater management plan, (U) can involve entities and private parties 
overlying the groundwater basin outside the District, (iii) provides a means ofestablishing 
fees (which may be equivalent to a pump tax) and assessments, and (iv) prOVides for 
agreements between the District and producers and the District and the Services District. 
The disadvantages seem to be (/) no authority over the adjudication of water rights, (ii) 
uncertainty as to the method and enforceability to fix and collect fees and levy and collect 
assessments, (iii) question ofthe authority ofthe District to enforce the implementation ofa 
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groundwater management plan, especially on non-participating producers, and (tv) no 
control over use ofland within the groundwater basin. 

This is the end qfcounsel's legal analysis. 

2.3 THE PLANNING PROGRAM FOR THE STUDY 

Planning Program Approved by the Borrego Water District Board of Directors 

After several months of discussion, all ofwhich was reported in the ''Borrego Sun", and the 
required two public hearings, the Board of Directors of the Borrego Water District voted 
unanimously on November 22, 1999, to undertake a two-year groundwater management 
study as the basis for consideration of adopting a groundwater management plan for the 
Borrego Valley. At least one member of the community, a retired attorney with experience 
in water issues, had presented arguments for proceeding to litigation to establish water 
rights in the valley. This approach was felt to be too confrontational as a first step as well 
as too lengthy and expensive. Final adoption of the planing approach was done through 
approval of Resolution No 99-11-01 which states that the District will undertake a 
groundwater management study under the provisions of AB 3030 and that the study will be 
done under the direction of a Technical Committee to determine the content of such a 
planning program and that recommendation for such a committee will be considered at the 
Board meeting in December, 1999. 

At the December meeting, a report from the District's General Manager proposed creating 
two oversight committees: 

First, a Policy Committee to be made up of lay persons representing various interest and 
geographical areas of the community with the responsibility of setting overall policy 
direction for the study and ultimately making recommendation to the BWD Board of 
directors regarding updating a plan. 

Second, a Technical Committee to be made up of people from the community and public 
agencies who are knowledgeable in the subject to develop and recommend the work 
program and to provide technical assistance and guidance. 

This approach was adopted by the Board of Directors. 

The Board of Directors also voted to have the Policy Committee adopt a goal for the study 
at its first meeting. At that meeting held on February 11, 2000 the following goal was 
adopted: 

The goal ofthis study is to provide a long-range groundwater 
management plan for the Borrego Valley that will minimize 
the overdrafting ofthe aquifer and enhance the recharge 
capabilities while providing a dependable supply ofwater 
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for the reasonable growth ofthe valley. This plan should do 
so in a manner that is equitable to the current users qf the 
aquifer and economically feasible for future users. 

Oversight Committees for the Study 

As stated, in order to guide this study, two oversight committees were created: 

THE TECHNICAL COMMITTEE: 

First, a Technical Committee was appointed consisting of public agency employees and 
private citizens with technical knowledge useful to the study. Its mission is to develop and 
present the information needed for decision-making. It is not to make decisions about a 
management program, but rather to develop the background information as thoroughly and 
accurately as possible, and to define the alternatives, so that a local citizens group, 
representative of the valley and community, can make recommendations to the Board ofthe 
District on the feasibility and content ofa possible management plan. 

Membership on the Technical Committee was drawn from persons of technical background 
who have expressed an interest in the local situation, also San Diego County and state 
technical persons who agreed to serve and finally the water district's own staff and 
consultants. The group was voted on by the Board of Directors of the District and then, 
consistent with the Administrative Code for the District, the appointment of the Chairman 
of this committee was left to the President of the water district. President Roger Anderson 
appointed Sam Fortiner, a Director on the District Board, to serve as Chairman. Mr. 
Fortiner is one ofthe original fanners in the valley, he has served on the water district board 
since its earliest days and he is known for his historic knowledge of the wells and water 
issues in the valley. 

The total membership ofthe Technical Committee is as follows: 

Sam Fortiner: Chairman Farmer and member ofthe BWD Board 
Linden R. Burzell, Engineer 
Fritz Stradling, General Counsel 

Public Agencies: 
Carl Hauge, California Department ofWater Resources 
Peter Martin, USGS, Water Resources Division 
John Peterson, San Diego County Department ofPlanning and Land Use 

Agricultural Representatives: 

Steve Smiley, Manager, Seley Ranch 

Others as willing to serve 
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Golf Course Communities: 

Robert Zierden, General Manager, Borrego Springs Park CSD 

Bob Moore, Superintendent, de Anza Desert Country Club 


Local Residents with Technical Backgrounds: 

Clark Shimeall, retired geology professor 


Borrego Water District Staff 

Tom Weber, General Manager 

Jerry Rolwing, Engineering Technician 


Major contributions to the study were made by Jack Laughlin, engineer, who served on the 
Technical Committee and did much of the work in preparing the work program and the 
outline for this report. He resigned when he retired, as he would not be able to attend 
meetings. 

THE POLICY COMMITTEE: 

Second, a Policy Committee was also created to guide the work of the Technical 
Committee and to evaluate the information and planning alternatives developed by the 
Technical Committee as a basis for making recommendations to the Board of the Directors 
of the Borrego Water District. The Borrego Water District Board has the ultimate 
responsibility for adopting a plan .. The Policy Committee was appointed by the BWD 
Board based upon an effort to obtain wide community input and to include those in the 
community who had expressed strong interest in the study. As President of the Board, 
Roger Anderson assumed the Chairmanship of this committee. 

The total membership of the Policy Committee is as follows: 

Roger Anderson: Chairman President ofthe Board of the BWD, 1997-2001 

Borrego Springs Park Community Services District: 

Tom Coffey, Member of the Board 

Bob Zinser, Member of the Board 


Borrego Springs Sponsor Group (Community Planning Group): 

Don Robidoux 


Vision 2000 & Borrego Springs Community Association 

Dr. John Strong 


Borrego Business Person: 

Kathy King 
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De Anza Golf Estates Resident: 

Bob Reniers 


Public Agencies: 

Tina Townsend, Anza Borrego Desert State Park 


Leo "Rik" Henrikson, a retired, prominent S an Diego attorney with a background in water 
law, was a leading proponent of the study and a member of the committee until he passed 
away in the summer of2000. 

A Chronology of the Planning Effort 

The planning effort began in January 2000. Much of the planning effort involved 
researching, updating and organizing the information that has been developed over the last 
twenty years through private and public studies. This information was organized, evaluated 
and updated by the Technical Steering Committee for presentations to the Technical and 
Policy Committees. 

Between February 11, 2000 and September 15, 2000 there were 4 meetings of the 
Technical and Policy Committees, in February, March, June and September. All meetings 
were noticed and well publicized in the local newspaper and were open to the public. Due 
to the isolation of the Borrego Valley and the fact that many residents live here only part 
time, it was determined quite early in the study that it was necessary to rely upon a Steering 
Committee to guide most of the Technical Work and maintain communication with those 
outside of the valley preparing parts of the study. That Steering Committee consisted of 
Chairman Fortiner, BWD General Manager Tom Weber, BWD Chief Engineer Lin Burzell 
and local geologist Clark Shimeall. Until he resigned from the planning effort due to 
personal demands on his time, the effort was greatly aided by the work of local resident, 
Jack Laughlin. 

Originally, the Technical Committee and the Policy Committee had separate meetings on 
the same day. It was subsequently found to be to the advantage of both to have everyone 
attend the Technical Committee meeting and then have a short meeting of the Policy 
Committee, afterward, to discuss matters of interest to the committee and to take votes on 
direction for the study. 

The Technical Objectives of the Study 

The first objective for the Technical Committee was to review all of the pertinent reports 
and data available on the Borrego Valley aquifer, water inflow and water use in order to 
determine the aquifer's life if water use continued at the present rate or at a projected 
increased use. This information came primarily from the public and private studies 
prepared over ¢.e last twenty years and the increased monitoring and mapping that the 
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District and County has undertaken in recent years. Also, new information was presented 
by San Diego State University graduate students who have been studying the valley as part 
of their thesis work. There was a need to update, organize and evaluate all this information 
so that it could be used as a basis for preparing projections of the aquifer's life under . . 
vanous scenanos. 

The second objective was to identifY and evaluate various projects that could be undertaken 
to increase the quantity of water available or to reduce water use so that one or more 
combinations of projects or procedures could be utilized to achieve a better balance of 
water use with water availability. It was particularly important to identify the cost and the 
specific beneficiary of these alternative projects and programs in order for the Policy 
Committee and BWD Board to make valid judgements. The proposals that were evaluated 
came from the BWD Board, members of the Technical Committee, the Policy Committee 
and the public. The study attempted to evaluate all proposals presented without prejudice. 

The Scope of the Study 

The study covers the entire Borrego Valley groundwater basin as described in the United 
States Geological Survey Report 82-255 (1982). The Study also evaluated the feasibility of 
obtaining water from outside the area for importation into the Borrego Valley to 
supplement the natural recharge. 
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PART THREE: THE BORREGO VALLEY AQUIFER 


3.1 	 THE PHYSICAL CHARACTERISTICS OF THE VALLEY AND THE 
AQUIFER 

The Borrego Valley is a desert area located in the northeastern comer of San Diego County. 
It is immediately east of the Peninsular Range of mountains that separate the more 
temperate coastal plain from the desert. It is separated from the Salton Sea, thirty miles to 
the east at the northern end of the Imperial Valley, by eroded land known as the Borrego 
Badlands. It is separated from the Coachella Valley to the north by the Santa Rosa 
Mountain chain. See Figure 3. 

In terms of understanding groundwater issues in the Borrego Valley, there are three 
geographic areas to be considered. First is the valley, or more properly valley floor, which 
is defined by mountains and canyons on the north, west and south and by the Borrego 
Badlands to the east. Second is the drainage basin which includes the valley and the 
surrounding mountains from which runoff from rainfall in the mountains is drained into the 
valley and aquifer via canyons and other natural features. Coyote Canyon, at the northwest 
end of the valley, is the most significant drainage feature. Third is the aquifer, which 
contains the groundwater and underlies a portion of the valley and may extend well beyond 
it in a southeast direction. 

The Borrego Valley is not technically a valley in the scientific term as it was not created by 
a river but by tectonic uplifts of the areas to the west and other geologic factors. This is also 
true of California's great Central Valley. The word "valley", however, is the common 
reference of the area. The valley runs in a north-south direction for about 11 miles and in 
an east-west direction for about 6-1/2 miles. It includes an estimated 55,000 acres of 
privately held land with the remaining area of the valley being within the Anza Borrego 
Desert State Park. Borrego Valley Road is the approximate dividing line between the 
western half of the valley and the eastern half. The western half is developed with 
residential and agricultural uses. The eastern half is primarily open land including the 
Borrego Sink, the lowest area of the valley to which all natural drainage is directed. As 
much as 8,000 acres around the Borrego Sink is the site of a mesquite bosque or woodland, 
some of which has been a protected feature under County of San Diego land use 
regulations. This eastern half also includes the airport, some agricultural land north of it, 
Old Borego, the original settlement area, La Casa del Zorro and the Ram's Hill Country 
Club. Most ofthe Ram's Hill project will remain open space as only about 600 acres of the 
3,000 acres are designated for development. Therefore, a substantial portion of this half of 
the valley is and will remain in undeveloped open space. A large portion of the northern 
end of the valley, within Coyote Canyon, is now state parkland and will, therefore, remain 
undeveloped. 
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The valley, or actually valley floor, is part of a much larger drainage basin that extends 
several miles to the northeast and southwest. In the north it includes all the mountains 
around Coyote Canyon up to the community of Anza in Riverside County. Likewise, in a 
southwest direction it extends several miles as it includes the drainage area of San Felipe 
Creek including The Narrows and Scissors Crossing. In contrast, to the east, the drainage 
basin does not extend much beyond the area of the valley's private land holdings as the 
Badlands drains toward the Salton Sea and not into this basin. (See Figure 4) 

Rainfall in the drainage basin has augmented the groundwater in the aquifer and provides 
the recharge. The valley floor receives about six inches of annual rainfall and the 
mountains about sixteen inches. Intermittent streams enter the valley through canyons. In 
1945 the USGS reported that the groundwater basin was being operated under steady-state 
conditions. By the mid-1950's it was in an overdraft situation due to the introduction of 
large-scale agriculture in the valley. 

The Borrego Valley Basin is filled with up to 2,400 feet of poorly consolidated to 
unconsolidated sediments resting on the basement granite. The USGS Report 82-855 
identified an upper, middle and lower aquifer (material that stores, transmits and yields 
significant amounts of water to wells and/or springs). The alluvial sediments filling the 
basin originated by the weathering action of the rocks in the surrounding mountains. 
Stream flows then carried the resulting gravels, sands, silts and clay particles into the basin, 
depositing them in an orderly progression with the larger material (gravels and sands) 
settling out first and the smaller materials (silts and clay particles) being carried farther into 
the basin before settling out. Climatological conditions at the time of transportation and 
deposition considerably influenced the spatial extent of such deposits. The technical 
committee studies did not uncover differences sufficient to alter the USGS model. 
Appendix "c" details recent well information. 

The USGS analysis of the distribution of the three aquifers indicates that the upper aquifer, 
which currently supplies most of the groundwater used, is thickest in the northern part of 
the basin and thins to extinction in the southeastern area. The middle aquifer is thickest 
toward the central portion of the valley adj acent to the Coyote Creek fault and thins toward 
the Valley's western edge. The lower aquifer is thinnest in the northwest and thickens and 
becomes dominant aquifer toward the southeast. 

Basically, the amount of water available for use, as well as the ease of recovery decreases 
from the upper to the lower zones. On the basis of one recent well, the County's analysis 
suggests that in some locations, an increased volume and yield may be found at a greater 
depth than expected. 

In general, the water quality is good, with a total dissolved solids content of less than 500 
parts per million (ppm). There are several pockets ofwater in the aquifer where nitrates are 
above 45 ppm, the maximum safe concentration. Several wells in the Borrego Valley have 
been taken out of service because some of the high nitrate water moved laterally as the 
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water level dropped. The Borrego Water District ID-4 wells 1 & 4, and the Roadrunner 
Mobile Home Park well are good examples of this phenomenon. 

3.2 ADJACENT GROUNDWATER SOURCES 

Three adjacent sources were investigated to see if additional water could be found in close 
proximity to the Borrego Valley. The first area is Clark Dry Lake, which lies just to the 
east of the Coyote Creek Fault near the Peg Leg Smith monument on the Borrego-Salton 
Seaway (county highway S-22). The second area is San Felipe Creek, which lies to the 
southeast of the Borrego Sink area and could possibly be part of the Borrego Valley aquifer. 
The third area is near Ocotillo Wells, designated as the lower Borrego Valley and 
continuing east of the Imperial County line. All three of these projects have the potential to 
supplement the water supply of the Borrego Valley; however, the export of water from 
these areas will undoubtedly impact the natural resources of their respective regions. See 
Figure 4. 

Clark Lake Basin 

Clark Dry Lake lies to the northeast of the Borrego Springs, separated from the Borrego 
Valley by the Coyote Creek Fault. The land area comprises approximately 13,000 acres. 
The area has two small ranches, a historical rock house and an abandoned gravel operation. 
Once the site of an astronomy telescope, the majority of the area is now under the control of 
the Anza-Borrego Desert State Park. 

This small basin is formed geologically similar (block faulting) to and contains sediments 
similar to the Borrego Valley basin. Subsurface data below the total depths of wells is 
sketchy at best, and is open to interpretation. The sediments are thought to be in a wedge 
shape with the thinnest edge along the western edge of the valley and the thickest edge 
along the northwest-southeast trending fault at the eastern side of the valley. The basin has 
produced limited amounts of water for individual landowners of the area. The Borrego 
Water District drilled an exploration hole, which located some production of saline water. 

San Felipe Creek 

The San Felipe Creek collects surface water (and possibly fracture-flow groundwater) from 
rainfall and snowpack runoff in the mountains to the west of Borrego Springs. This 
drainage meanders in a southerly direction through San Felipe Valley. As that valley 
intersects state highway 78, the creek turns east passing through Tamarisk Grove 
Campground and The Narrows, then veers north across the Texas Dip to the eastern edge of 
the Borrego Valley near the original Borrego spring. At this point the drainage collects the 
overflow from the Borrego Valley then traverses easterly through the desert to Ocotillo 
Wells, before emptying in to the Salton Sea. 
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The area near the Texas Dip and southeasterly thereof (westerly portion of Lower Borrego 
Valley) is of interest because the underlying lower aquifer is relatively deep and is subject 
to recharge from San Felipe Creek. An 850 foot deep test well drilled in 1995 by the 
District confirmed the depth of the formation and that it was saturated. The pump test, 
however, indicated that the formation was typical of the tight lower aquifer and that 
completed wells would be relatively low capacity (200 -300 gpm) and also that it would 
require many wells, widely spread in order to extract a significant quantity ofwater. 

Ocotillo Wells and South and East to the Allegretti Farms area in Imperial County 

The small community of Ocotillo Wells lies in the northeastern extremity of San Diego 
County, adjacent to the Ocotillo Wells State Vehicular Recreation Area. On the southern 
end of the area is Split Mountain and the U.S. Gypsum quarry. The central portion of the 
valley is dotted with individual home sites and several small recreation vehicle parks, each 
with their own domestic water well. 

Geologically, this area sometimes is referred to as the Lower Borrego Valley. It is situated 
between Borrego Mountain (with granitic material exposed) and the granitic Vallecitos 
Mountains on the south. Sediments found in this narrow trough were largely derived from 
the alluvial fans along the Vallecitos Mountain front and, according to some knowledgeable 
geologists, were also deposited from the stream flow of the ancestral San Felipe Creek 
drainage. It seems unlikely that the underlying thickness of sediments would be very great, 
maybe in the order of 800 to 1,000 feet. The action of the creek flowing down the trough 
was probably predominantly erosional, not depositional. In an east-southeast direction from 
Ocotillo Wells, the thickness of sediments should increase gradually toward the Salton 
trough to about 20,000 feet. Groundwater in the area is found mainly in shallow (250' 
deep) wells, which produce sufficient water for individual dwellings. 

The area three miles south and seven miles east of Ocotillo Wells owned by the Allegretti 
Farms has very high capacity wells (2,000 gpm+); the water produced is of low quality 
(2,000 ppm TDS). This area has a long history of farming alfalfa. The water produced 
should be suitable for golf courses, landscape irrigation and irrigated agriculture. (See 
Appendix "I") 

3.3 SUMMARY OF PREVIOUS STUDIES AND REPORTS 

Studies of the valleyfs groundwater have occurred as early as 1909. In the 1950s and 1960s 
there were limited studies of water use, estimated recharge and water in storage by private 
and public entities. The first major study of the Borrego Valley aquifer that received any 
widespread distribution occurred in the early 1980s in response to concerns about the 
impact that the proposed Rams Hill Country Club project might have on the valley's 
groundwater resources. At that time there were strong feelings among many non-technical 
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people that golf courses and residential development were the main uses impacting 
groundwater resources in the valley. That study was funded by the Di Giorgio Corporation, 
the developer of Rams Hill, and county and federal agencies. The study was undertaken by 
the United States Geological Survey and concentrated on determining the form of the 
aquifer and the amount ofusable water that it might contain. It was to be Part I of the three 
part study. At this time the San Diego County hydrologist also began to monitor water 
levels in non-operating wells throughout the valley, a study that has continued into the 
present. The Borrego Water District monitored water levels in its operating wells. 

Phase I of the valley study concentrated on collecting data and analyzing geological factors 
to produce information for a groundwater model that could project the impact of 
development and other factors on the resource. Their report, USGS H82-855, was 
published in 1982. 

In 1984 the California Department ofWater Resources developed and published a report on 
the feasibility and costs of bringing in Colorado River and Northern California water to the 
valley. That was updated for the current study and is included in the appendices. 

In 1988 the USGS published its report on the development of a groundwater flow model 
(Phase II) that could analyze historic and future impacts of water usage on the valley's 
resources. The model was never put into operation. 

Additional minor studies and reports were prepared in response to land development 
proposals. Two hydrogeologists (Henderson and Netto) have underway the development of 
a MOD flow model which, if completed and placed in operation, could be made available 
in the future for use by the District to track progress or lack of progress in controlling 
groundwater levels. 

Summary of Major Basin Studies and Reports 

1982 - "Water Resources of Borrego Valley and Vicinity, California, Phase I Definition 
of Geologic and Hydrogeologic Characteristics of Basin" Open-File Report 82-855 issued 
by the United States Geological Survey. 

June 1984 "Borrego Valley Water Management Plan" issued by the California 
Department of Water Resources in cooperation with San Diego County. 

1988 - "Water Resources of Borrego Valley and Vicinity, San Diego County, California: 
Phase 2 - Development ofa Ground-Water Model. Water-Resources Investigations Report 
87-4199 

1996 - Geophysical Studies by Agbabian Associates. 
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Additional Studies and Monitoring Programs 

1909 - United States Geological Survey report by Mendenhall 

1915 - United States Geological Survey report by Waring 

1923 - United States Geological Survey report by Brown including "watering places in and 
surrounding Borrego Valley 

1954 - United States Geological Survey and the California Department of Water Resources 
report on well data by Burnham 

1968 - Reconnaissance geologic map and data collected subsequent to Burnham by Moyle 

1968 and 1972 u.s. Bureau ofReclamation report estimating recharge, recoverable water 
in storage and average annual water level decline in Borrego Valley 

March 1983 Draft version "Preliminary Evaluation of Annual Recharge to the Borrego 
Valley Ground Water Basin" Technical Information Record issued by the California 

Department of Water Resources by Kenneth Hatai. 


1993 Review of the two U.S. Geological Survey Reports (82-855 and 87-4199) by Dr. 

David Huntley, Professor ofGeological Studies at San Diego State University. 


1980-2000 - Ongoing monitoring of Borrego Valley static water levels by John Peterson, 

Hydrogeologist with the County of San Diego Department ofPlanning and Land Use. 


Yet to be published - San Diego State University graduate thesis on the Borrego Valley 

Aquifer by Henderson and Nettle. 


3.4 THE BASIN'S GROUNDWATER 

Estimates of the Annual Inflow into the Basin 

The 1988 USGS report has stated the basin's annual recharge to be approximately 4,800 
acre-feet per year. An additional 300-500 acre feet per year might be expected through 
catchment basins in exceptionally wet years. The source of this recharge flow comes 
primarily from three major drainages; Coyote Creek (65%), Borrego Palm Canyon and San 
Felipe Creek (35% combined). Although all three sources have been used to monitor flow 
into the valley at one time or another, only Borrego Palm Canyon is presently being gauged 
through a joint venture of the USGS and the Borrego Water District. It is also believed that 
the basin could be losing some water down Borrego Sink Wash at the southeasterly corner 
of the valley into San Felipe Creek. The 1982 USGS report estimated that further upstream 
the subsurface flow from San Felipe Creek into Borrego Valley was approximately 32 acre-
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feet per year. The USGS gauging station data is included in the Appendix "D" of the 
report. 

Estimates of the Annual Groundwater Use and the Overdraft 

In the twenty year period from 1978 to 1998, during which the County monitored local 
wells, urban water uses have increased 400%, agricultural water uses (which began with a 
much greater base) 250% and golf course and general landscaping by 220%. During this 
same twenty-year period the rate of decline in water levels has increased from less than one 
foot per year to over two feet per year on average and in some locations as much as three 
feet a year (the original Borrego Springs well in the town center). 

Based upon metering and water use, in 1999 the Borrego Water District defined the annual 
water usage of the valley to be 17,500 acre-feet. The 1982 USGS Report 82-855 concluded 
that "between 1945 and 1980 water levels in wells have declined as much as 100 feet 
locally and water withdrawn from the basin exceeded recharge by 330,000 acre-feet." The 
report also established an amount of groundwater storage in the aquifer. The 1988 USGS 
Report 87-4199 refined and updated earlier figures. In 1993, Dr. David Huntley, professor 
ofgeology at San Diego State University and John Peterson, San Diego County Department 
of Planning and Land Use, established from the USGS data that the amount of water in 
storage was 1,900,500 acre-feet (upper aquifer - 809,000 acre-feet; middle aquifer ­
1,090,600 acre-feet). The annual use varies according to water withdrawn from the aquifer 
by residential, golf courses, agriculture and natural vegetation (transpiration). When this 
usage is greater than the amount of recharge, the aquifer is considered in overdraft. 
Historically, the Borrego Valley aquifer has been in an overdraft situation every year since 
1945. See Appendix ''E'' for more technical data. 

Water Use Calculations 

Water use by both the Borrego Water District (including Rams Hill Golf Course) and the 
Borrego Springs Park Community Service District (including Club Circle Golf Course) are 
metered and included in the appendix. Other golf course usage has been estimated by area 
of irrigated turf. Agricultural usage has been calculated by determining irrigated acreage 
from infrared aerial photography dated 1996. These acreages, the crop type and a standard 
water use by crop type were used to calculate water use. It was determined that citrus 
groves (both lemon and grapefruit) use approximately six acre-feet per acre, nursery and 
palm groves use approximately four acre-feet per acre and potato fields, which are a winter 
crop and are rotated every three years use approximately two acre-feet per acre. This 
calculation is in Appendix "F". Private domestic and air ranch usage have minimal 
irrigation and have been estimated by amount of domestic use. 
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1999 BORREGO VALLEY WATER USE IN ACRE-FEET 

GOLF COURSE & 
AREA MUNICIPAL AGRICULTURE LANDSCAPE TOTAL 

B.W.D. ID-l&3 420 1,494 1,914 

B.W.D. ID-4 1,723 191 1,914 

B.S.P.C.S.D. 75 1,000 1,075 

Roadrunner Club G.C. 750 750 

DeAnza C.C. 1,000 1,000 

Agricultural Wells 4 15,590 15,594 

Borrego Air Ranch 10 10 

Other Private Wells 40 40 

TOTAL: 2,272 15,590 4,435 22,297 

NOTE: "municipal" and "domestic" are terms used to refer to urban uses. Borrego Springs 
is not an incorporated municipality, but an unincorporated community of San Diego 
County. "ID" refers to "Improvement District". The Borrego Water District has four 
improvement districts each representing a new service area added to the district. ID 1 
covers Ram's Hill water, sewer and flood control. ID 2 included the sewer line extended 
from the treatment plant at Ram's Hill to the Palm Canyon Resort and all the properties 
along it that may connect to it from Palm Canyon Resort to La Casa del Zorro. ID 3 
includes water service for Rancho Borrego, La Cas a del Zorro and Deep Well Trails. ID 4 
includes water service for the area acquired from the Borrego Springs Water Company and 
is basically the area from Indian Head Ranch south to Ocotillo Heights and west from the 
Park Headquarters to the Roadrunner Club. 
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mSTORICAL BORREGO VALLEY WATER USE IN ACRE-FEET 

GOLF COURSE 
YEAR MUNICIPAL AGRICULTURAL & LANDSCAPE TOTAL 

1950* 170 11,435 190 11,795 

1958* 225 22,455 790 23,470 

1962* 265 13,455 1,725 15,820 

1968* 475 7,260 1,720 9,455 

1972* 530 5,320 2,270 8,120 

1978* 600 5,705 2,050 8,355 

1980** 430 10,600 2,100 13,130 

1999*** 2,272 15,590 4,435 22,297 

* Applies water use from PRC Toups Engineering 

** Applies water use from USFS, US Census and DWR population, land use and water use data 

*** Applies water use data complied by Borrego Water District using records ofmetered water 
use for municipal purposes, inspection of irrigated acreage and reports from golfcourse 
operators. 

The Impact of Declining Groundwater Levels on the Valley's Wells 

The 1982 USGS Report 82-855 states that in 1946, Taylor and Taylor Engineering 
produced a map depicting 36 wells in the Valley. In 1953, the USGS visited 133 wells, 
indicating an increase of about 100 wells over the course of seven years. Today, the 
agricultural area (predominantly north ofHenderson Canyon Road) operates approximately 
50 wells. Golf courses operate approximately eight wells for irrigation. Domestic water 
supplies for the Borrego Springs Park Community Service District and the Borrego Water 
District are pumped from 14 wells. Individual domestic wells total in the neighborhood of 
50. The area between Henderson Canyon Road and Palm Canyon Drive contains a number 
ofold irrigation wells currently not in production. 

The Groundwater Technical Committee recognizes the serious nature of the problem of 
groundwater overdraft. The Committee agrees that if there is no groundwater management 
or controls on water use, the water levels will continue to drop. More wells will fail due to 
the intrusion of high nitrate concentrations and there will be progressive failures due. to the 
water level dropping below the bottom of existing wells. 
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High nitrate (NOJ) levels in the groundwater have been showing up in valley wells for 
some time now. There are basically three sources of the contamination; agricultural 
fertilizer, domestic septic tanks and naturally occurring due to decomposing vegetation. As 
pumping levels drop, the radius of influence expands drawing groundwater from closer to 
the surface into the pumping zone. Historically, this problem has been solved by drilling a 
new well in the same area, and by lowering the perforation zone to a lower point in the 
aquifer. 

By far, the largest impact on production wells from the declining water table is the 
increased well operating expense. For every 10 feet drop in the pumping level, well 
operators can count on an additional 3% in operating costs. As energy costs continue to 
climb, this percent will also climb proportionally. In addition, older wells in the Valley 
were constructed based on a much higher pumping level than currently exists. These wells 
are generally less deep and the perforation zones tend to get left "high and dry" as the water 
level drops below the area of the well which allows water to enter the casing. 

The current forecast is that the upper and middle aquifer will continue to drop at a rate of 
approximately 2.5 feet per year. By 2034, the upper and middle aquifer will be 50% 
depleted and the pump lift will be increased by (34 x 2.5 ft/yr) 85 feet. The increased lift 
will add over 25% to the present costs for pumping. An additional drop of 85 feet in the 
water level will cause a number of wells to fail because the water level will be too low to 
enter the existing perforations. Each new replacement well would cost approximately 
$100,000 based on today's construction costs. 

The Impact of Declining Groundwater Levels on the Valley's Natural Environment 

Plant and animal life can adapt to change when it occurs gradually. But what happens 
when this change is not so gradual? As the valley's pumping wells continue to draw down 
the water level, the de-watered portion ofthe aquifer readily accepts more water to infiltrate 
into the ground. Water, which historically has pooled on the surface is now limited or in 
some cases, disappeared completely, forcing wildlife to higher elevations away from their 
native habitat. 

Plants like the native mesquite extend their taproots into the water table (reported up to 150 
feet). The area known as the Borrego Sink was once abundant with mesquite, but every 
year there is more evidence that these adaptable trees are dying of thirst. The water level is 
simply dropping quicker than their growing rate can accommodate. In addition, plant life 
serves an important purpose as ground cover. As the surface plant life diminishes, more 
soil is left uncovered and is free to blow with the wind, creating dust storms. This aspect is 
covered in more detail in a report by Mark Jorgensen, a local ecologist, in Appendix "G" of 
this report. 
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Estimates of the Basin's Holding Capacity and Remaining Groundwater 

The Borrego Valley basin has three levels of strata and three aquifers. The upper and 
middle aquifers consist of porous materials such as sands and gravel from which 
groundwater is easily extracted. 

Based on USGS Report 87-4199 and subsequent studies by Dr. David Huntley and John 
Peterson, the quantity of water in the Borrego Valley upper and middle aquifer was 
approximately 2,131,000 in 1945 before there was any significant development or water 
extraction. By 1979, it was determined that the accumulated overdraft had reduced the 
water in storage to 1,900,500 acre-feet. These calculations were carried forward to 1999 at 
which time the water remaining was calculated to be approximately 1,685,000 acre-feet. 
Using the present rate of overdraft of 17,500 acre-feet per year the upper and middle 
aquifers will be one-half depleted in the year 2034 and fully depleted by the year 2095 if 
the present rate of use remains unchanged. The remaining water in the lower aquifer would 
be difficult and costly to extract because of its very low (3%) specific yield and very low 
specific capacity (5 gpmlft. of drawdown or less). This time frame is based upon existing 
water use. Changes in land use would change these calculations. See Appendix "E" for the 
full calculations. 

Geophysical studies were conducted by Agbabian Associates in late 1995 and early 1996. 
Their stated purpose was "to generate a model of depth to groundwater and basement. JJ 

The area surveyed is located in the extreme northwest comer of the Borrego Valley basin 
and extends only a limited distance (Henderson Canyon Road) toward the south. The 
electromagnetic soundings and seismic refraction surveys were conducted primarily to map 
depth to groundwater, while the gravity survey mapped the depth to crystalline 
basementlbedrock. The combined electromagnetic and refraction work along with the 
known groundwater elevations from "main station," "oasis" and a well located 1.2 km 
southeast of "main well" were used to generate several maps. All of these wells have been 
monitored by the county. Figure 2 of their report is a contour map of groundwater 
elevations and figure 3 is a contour map of depth to groundwater. Figures from this report 
are featured in Appendix "H." 

The gravity data was used to generate a model of depth to granitic basement. The resulting 
basement contour map shows two distinct basins in the surveyed area. These are separated 
by a bedrock ridge, which trends southeast-northwest. Along the north side of the surveyed 
area, the two basins merge into a singular trough, which parallels the Coyote Creek fault 
and has an apex extending up into Coyote canyon. 

Appendix "H" also contains an illustrated cross section of the above gravity survey which 
has been superimposed on a cross section of the area taken from the USGS report 82-855. 
As noted, the depth to the basement ridge located by the gravity survey is not significantly 
different than that profiled in the USGS report. Significant difference is noted in the depth 
to basement of the two areas paralleling the ridge. Our limited data suggests an increased 
thickness of sediments in the two troughs of some 600-800 feet. There are no wells that 

February 2,2001 39 



penetrate into these two deep basins, hence, we do not know the compositions of the 
sediments or the quantity or quality of water in those formations. A more thorough idea of 
the existence of the two basins and the basement ridge can most easily be gained by 
extending gravity surveys to the south of the currently mapped area. A second alternative 
would be to program any well to be drilled in the trough area to a total depth sufficient to 
check the existence of the trough. Such a well, properly monitored, could provide sediment 
data as well as quality and quantity ofwater for that location. 

3.5 ISSUES OF GROUNDWATER QUALITY 

The groundwater throughout the Borrego Valley is generally good to excellent in quality. 
The Borrego Water District wells average less than 500 parts per million (ppm) total 
dissolved solids. To put that in perspective, Colorado River water is in the 700-ppm cmS) 
range. Any water source above 1,000 ppm is considered non-potable. See Appendix "I" 
for water quality data. The data indicates that there has been no serious degradation to the 
water quality. All wells that service domestic customers are constructed to mmlmlze 
surface water contamination. 

The Valley has no serious contamination problems at this time. Area gasoline stations are 
the only real industrial contamination risk in the community. The Regional Water Quality 
Control Board has inspected the two abandoned stations and the three existing stations are 
centrally located in the town center, away from any production wells. Water quality 
samples have not detected MTBE (Methyl Tertiary - Butyl Ether), the gasoline additive 
intended to clean up the air that has contaminated groundwater basins in many urban areas. 

There have been serious local problems in the past due to elevated concentrations of Total 
Dissolved Solids cmS) and nitrate (N03). Pockets of low quality water have moved 
toward active wells and the water becomes unsuitable for use in the domestic water system. 
This is not a reversible situation. The following examples of this situation have been 
documented: 

Roadrunner Club Well, 1010 Palm Canyon Drive 
(W Yz of section 33, T10S, R6E): 

Approximately 20 years ago, the Roadrunner Club provided its own irrigation water, as 
well as its own domestic water to its residents. Over a period of a few months, the 
concentration of N03 increased rapidly and exceeded the 45-ppm concentration level 
allowed for drinking water. The solution was to extend the Borrego Springs Water 
Company system to the Roadrunner Club from the public water system (Now the Borrego 
Water District) and have the Roadrunner Club distribute it to the residents of the park The 
golf course and landscaping are served from privately operated wells, which have high N03 
concentrations. 
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Borrego Springs Water Company Well #1,2475 Stirrup Road 
(W Y2 of SE Y.t section 32 TlOS, R6E): 

In the late 1960's the original Borrego Springs Water Company well became contaminated 
and the water was unsuitable for domestic water service because of high nitrates. It was 
taken out of service and thereafter used only for construction water. Today the well serves 
as a monitor well. 

Di Giorgio Wells 11, 14 and 15 Borrego Valley Road, north of Henderson Canyon 
Road 
(Sw Y.t of section 15 and NE % of section 22 T10S, R6E): 

These three wells all pumped high quality water in the 1960's. By 1985 when the wells 
were being used for the Roadrunner Tree Nursery, the water quality had deteriorated as 
follows: 

WELL TDS 
NUMBER lm!!!!1 

Well 11 1,770 180 

Well 14 1,650 195 

Well 15 1,820 120 

The water produced from wells in this area is of such very low quality that it is not suitable 
for use as drinking water. 
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PART FOUR: FUTURE DEMANDS ON THE AQUIFER 


4.1 REVIEW OF CURRENT SITUATION 


The current demands (1999 water usage) on groundwater as identified earlier are as 
follows: 

15,590 acre-feet per year for Agriculture 
4,435 acre-feet per year for Golf Courses and landscape irrigation 
2,272 acre-feet per year for Urban Uses (residential, commercial, resort) 

This water demand is generated by approximately 4,000 acres of agriculture, some of it 
such as the potato fields, only uses water periodically. The urban water use comes from the 
existing commercial development and approximately 1,500 residences, again probably less 
than half are occupied year around. 

4.2 FACTORS EFFECTING POTENTIAL WATER USES 

Future Urban Development 

The Borrego Valley consists of approximately 55,000 acres of privately held land. Less 
than 25 percent of this area has been subdivided into potential residential lots of five acres 
or less or have a specific plan approved for future development (Rams Hill, The Borrego 
Country Club and Roadrunner Mobile Home Park). The staff of the Technical Committee 
did attempt to count all the existing or approved subdivided lots under five acres and 
approved mobile home parks assuming that those could constitute potential residential lots. 
There are also existing mobile home parks and RV parks that have long-term residents. We 
then separated the lots with residential uses on them from the lots not yet utilized. We 
concluded that there are approximately 6,659 lots or mobilehome sites, existing or approved 
under specific plans, that could be built upon of which only about 2,000 are currently built 
upon or used for mobile homes. This means that about 30 percent of the available home 
sites are currently being used. In addition there are 1,000 RV spaces that exist or have been 
approved for development which would add an additional 2,000 population in the winter 
season. If there were total buildout of these home sites, the total popUlation using the 
current generation factor of2.3 residents per household would be around 19,000 even if no 
more new developments were approved. The County of San Diego Department of Planning 
and Land Use projects that even the new lower density designation being proposed in the 
GPA 2020 program would allow a valley population of approximately 25,000 if there were 
total buildout. Total buildout is unlikely, but a realistic future valley population could reach 
15,000 or more. 
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The next question in regard to urban growth is how fast will it take place. Over the last 20 
years, the water agencies in the vaHey have experienced an overall average of 40 additional 
connections a year - residential and commercial. Some of these involved large building 
spurts such as Rams Hill. When Rams Hill was under construction, it was projected that 
the financial break-even point for a large-scale project required the sale of 100 units or lots 
per year. Similar projects in the Palm Desert area were averaging 300 units per year. The 
factors that limit growth in the Borrego Valley are access, lack of commercial development 
and the fact that most homes involve custom construction. As commercial and health care 
facilities generally require a minimum population of approximately 15,000, the primary 
factors limiting growth will most likely remain in effect until the valley has a much larger 
population. That would suggest a continuation of relatively slow urban growth. 
Conversely, the factors that cause growth in this relatively isolated, retirement and resort 
community are economic prosperity and the lack of a similar life-style in other locales. 
With California projecting to have a 30 percent increase in population over the next 25 
years, there could be an increased demand for homes in this area, as it becomes more 
desirable. Second or weekend homebuyers do not necessarily require or demand all the 
urban services of primary home locations. 

There is little commercial development at the present time, but a population of 15,000 
would attract chain stores and restaurants and their existence would attract a greater 
population and more ofa year-round population. It can be concluded that with such growth 
the valley would probably use four or five times more water for urban uses even without 
approving any additional major subdivisions except those within the approved specific 
planning areas of Rams Hill, Borrego Springs Country Club and Roadrunner Mobile Home 
Park. 

Future Golf Courses 

The valley currently has three regulation 18-hole courses and two small 9-hole courses 
(Club Circle and Roadrunner). Both Rams Hill and the Borrego Springs Country Club have 
specific plan approval for an additional 18-hole course and Roadrunner has approval for an 
additional nine-hole course. If these new courses were added with improved irrigation 
systems and the existing golf course improved their systems and reduced the size of the 
their fairways, the additional courses could probably be accommodated with less than 25 
percent increase in water use for all golf courses. In order to maintain turf in the desert, it 
takes 7 feet of water per year. In Arizona and some other locations water use has been 
restricted to 4.5 acre-feet per year. The typical action taken is to reduce the area irrigated. 
If a traditional I8-hole golf course had 95-100 acres of irrigated turf, the irrigated area is 
being reduced to 75-85 acres of turf It is estimated that currently there are 130 acres of 
irrigated turf at the De Anza Country Club and that there are 150 acres of irrigated turf at 
Ram's Hill. 
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Future Agriculture 

Agriculture, like manufacturing, requires an ability to produce a product that is 
economically competitive. Agriculture in Borrego is to a great extent dependent upon the 
price of pumping water. Pump drives can either be electric or diesel. The costs of those two 
sources of power have a major influence on the economic viability of farming in Borrego. 
The issue being, can the water be pumped at a price competitive with that from subsidized 
water projects. Farming anywhere is also dependent upon foreign competition. In the past 
Borrego had flower farms. Expansion of this activity in Columbia, South America, and 
shipping by air eliminated that product. In the 1980s when the environmental impact report 
was written for Rams Hill it was projected that agriculture would die out due to its 
competitive disadvantage. It has survived and there has even been the introduction of new 
products such as row crops and potatoes. 

Due to climatic conditions, and now economic factors, citrus probably has limited potential 
for expansion. However, an agricultural nursery in Thermal purchased over 1,000 acres last 
year so there may be a new product opening up. If agriculture uses seven acre-feet of water 
for every acre planted, then every 340 additional acres added to agriculture will use as 
much water as all urban uses do at the present time. In effect, every 340 acres ofagriculture 
is a new Borrego Springs. The Borrego Valley has a great deal ofvacant land. Ifthere is no 
urban growth to occupy it, then it must either go into agriculture or remain a tax burden for 
the owner. Agriculture also has the potential offurther limiting the amount of usable water 
by impacting the quality of the water due to the introduction of fertilizers. This is 
particularly prevalent in desert areas where it is necessary to flush out salt build-up by using 
additional water. 

The Anza Borrego Foundation, whose purpose is to acquire land for the State Park, has 
purchased potential agricultural land adjacent to Henderson Canyon Road to preserve 
wildflower areas. This purchase ofland in the Valley floor is done, however, only when the 
price ofthe land is very low. 

Due to the slow rate of urbanization and the ability to limit golf courses through County 
action, the expansion or contraction of agricultural land will be the basic factor in 
determining the impact on the groundwater supply. 

4.3 GROWTH AND ITS IMPACT ON THE AQUIFER 

If estimates ofthe usable water in the aquifer are accurate and the current level ofwater use 
continues the overdraft will substantially deplete all water supplies in about 95 years. Build 
out of 75 percent of the allowed residential lots and the addition of 1,000 more acres of 
agriculture, an increase of 25 percent, would reduce that to approximately 52 years 
depending upon the rate of the growth. (See Appendix "E") The expansion ofurban water 
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use and golf courses can be controlled under current land use regulations. The County of 
San Diego, which is the local land use regulating agency for the Borrego Valley, currently 
has no regulations regarding expansion of agricultural uses. 
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PART FIVE: ALTERNATIVE PROGRAMS FOR GROUNDWATER 
MANAGEMENT 

The Technical Committee has evaluated the existing reports on the Borrego Valley and its 
aquifers and has concluded that the evidence of groundwater overdraft is clear and adequate 
for policy makers to make a judgment as the best course for groundwater management. 

The following described projects seem to be the best opportunities available for use in 
groundwater management. 

Programs to Increase Water Supply 

5.1 OBTAINING IMPORTED WATER FROM CALIFORNIA WATER PROJECTS 

In 1984 the California Department of Water Resources issued a report entitled "Borrego 
Valley Water Management Plan." Part of this report detailed three options for importing 
water into the valley. The cost analysis reflected only the construction of the conveyance 
system and did not include any figures on the cost or availability of the water supply. One 
source originated from the Metropolitan Water District of Southern California via San 
Diego County (Escondido-Borrego). The second source originated from the Coachella 
Valley Water District via the northern edge of the Salton Sea in Riverside County (Oasis­
Borrego). And the third source originated from the Imperial Irrigation District via southern 
edge of the Salton Sea in Imperial County (Westside-Borrego). As part of our 2000 
Groundwater Management Program, Mr. Carl Hauge of the State Department of Water 
Resources updated the costs associated with conveying water from these sources. These 
costs for these conveyance systems are as follows: 

Escondido-Borrego ­ $7,675 per acre-foot (untreated water) 
Oasis-Borrego ­ $3,039 per acre-foot (untreated water) 
Westside-Borrego ­ $3,228 per acre-foot (untreated water) 

For comparison the current water rate for treated water delivered by the Borrego Water 
District is $439 per acre-foot. 

The costs associated with actually purchasing the water are not included and the water is 
not likely to be available due to existing over-allocations of the State's water supplies. 
Appendix "T' details these costs. In addition, all imported water must be treated to meet 
drinking water standards. A plant to accommodate this volume will add approximately$20 
million to the startup costs. 
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5.2 OBTAINING WATER FROM ADJACENT SOURCES 

The Borrego Water District began exploring for additional water sources outside of the 
main basin in the mid-1990's. The first exploratory well was drilled east of San Felipe 
Creek near the intersection of Borrego Springs Road and state highway 78. Pump tests 
performed on this well indicated that the formation was too tight to provide much flow. 
The second test well was drilled on the District's 240-acre property near Clark Dry Lake, 
east of the Coyote Creek Fault on the Borrego-Salton Seaway. This test well indicated 
good yield, but the water was saline and not suitable for drinking water. With the aid of 
US. Filter (one ofworld's largest water service companies), costs were researched to desalt 
and convey 2,800 acre-feet per year to the District's distribution system. The cost 
associated with this project reached $1,220 per acre-foot. It also required a large brine basin 
that would eventually need to be "cleaned up". As the exploration effort continued, it was 
discovered that large volumes of water were being pumped for the alfalfa fields of 
Allegretti Farms, located east of Ocotillo Wells, some four miles east of San Diego County 
near the Imperial County boundary line. Although not suitable for drinking water, this 
source could yield 6,000 acre-feet per year for irrigated agriculture, at an estimated cost of 
$668 per acre-foot plus the costs of acquiring the right to the water. The reports for these 
studies can be found in Appendix "K." 

5.3 PROGRAMS TO ENHANCE RECHARGE IN THE VALLEY 

By letter dated July 24, 2000, Robert Zinser (a Board member of the Borrego Springs Park 
Community Service District and member of the Policy Committee) urged the Borrego 
Water District to give consideration to the repair and maintenance of existing infiltration 
ponds in the Valley's stream channels and to attempt to obtain funding from the County of 
San Diego for this function. The eleven existing sites were visited and studied. This report 
can be viewed in Appendix "L." The evaluation of the existing structures indicated that 
they were generally sound and required some maintenance. In particular, the bottom 
surface ofthe ponds should be scarified to improve infiltration rates for better efficiency. 

The infiltration ponds and their operation were discussed briefly during a subcommittee 
meeting in September. Some Committee members were concerned with the development 
of hardpan or caliche in the stream channels with intermittent flow, which result in low 
infiltration rates. Mr. Carl Hauge's comment was that he is of the opinion that water will 
not move through unsaturated zones (approximately 150 feet) to saturated zones unless 
there is a continuous supply ofwater that keeps it moving. 

The consensus seems to be that if you judge the observed total amount of time that water is 
running in the stream channels past the existing ponds and the rate of that flow, it would be 
very infrequent to have a year where more that one or two thousand acre feet of additional 
water could be infiltrated. Wet years occur very infrequently, hence it would be difficult to 
accurately estimate the benefits that would result by improving the infiltration ponds. Our 
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judgement is that the average increase would be limited to between 300 and 500-acre feet 
per year. 

The prudent path to follow seems to be to attempt to have the County of San Diego 
maintain these structures. If that request fails and the community wants the Borrego Water 
District to undertake the responsibility it requires further study to ascertain the following: 

1. 	 Actual cost of maintenance 
2. 	 Who will pay 
3. 	 What are the right-of-way problems working on private property 
4. 	 What is the potential liability if the District is maintaining the dams and a flood 

breaches the dam which floods downstream property 

Programs to Reduce Groundwater Usage 

5.4 USE OF RECLAMED WATER FOR IRRIGATION PURPOSES 

Water Available for Reuse 

Currently, most of the domestic water used in Borrego homes is processed through septic 
tanks, which discharge the effluent underground where it may seep back into the aquifer. A 
small portion of the existing homes and businesses are served by sewers (Rams Hill, 
Borrego Springs Country Club, Club Circle and limited portions of the town center.) If 
planning policies are changed and the existing lots and developments such as the 
Roadrunner Mobile Home Park are added to the sewer system, it may be possible to 
develop a significant quantity of reclaimed water. If a popUlation of 18,000 persons is 
provided with sewer service, the quantity of reclaimed water that will be produced and the 
costs should be determined. 

Quantity of Reclaimed Water That Can be Made Available for Reuse 

The Borrego Water District's records indicate that there are approximately 500 Equivalent 
Dwelling Units (EDU's) of sewer service connected to its Ram's Hill Reclamation Plant. 
Average summer and fallt10ws are in the 15,000 to 20,000 gallons per day (gpd) range; 
winter and spring flows are in the 30,000 to 40,000 gpd range. Approximately 30 acre-feet 
of sewage flow reaches the treatment plant each year. A population of 18,000 would 
increase the EDU's to approximately 7,200, or about 14.4 times the current flows. 
Accordingly, the summer and fall flows should be in the 200,000 to 300,000 gpd range and 
the winter and spring flows will be in the 400,000 to 600,000 gpd range. In order to 
process this quantity of sewage flow it will be necessary to triple the size of the treatment 
plant and also activate the unused filters and disinfection equipment which are not now in 
service. 
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The quantity of reclaimed water produced in acre-feet will average .77 ac.ft./day in the 
summer and fall and 1.53 ac.ft./day in the winter and spring. Water demands on the Ram's 
Hill Golf Course reach 5 ac.ft./day in the summer and fall and averages about 2 ac.ft.lday in 
the winter. Therefore, the reclaimed water produced by an expanded plant will supply 
about 75% of the golf course demand in the winter and about 16% of the golf course 
demand in the summer. The total acre-feet delivered from an expanded treatment plant 
would be about 425 acre-feet per year. 

Cost of Facilities Required to Provide 425 acre feet per year 

The estimated cost to extend the trunk and lateral sewers together with the Capital and 
Operating Costs are listed below: 

Capital Cost: 
a. 36,000 feet of 8" and 10" laterals @ $30/ft. $1,080,000 
b. 30,000 feet of 12" trunk sewers @ $50/ft. $1,500,000 
c. 1 pump station $80,000 
d. Increase Treatment Plant capacity (.25 mgd to .75 mgd) $4,750,000 

Total Estimated Capital Cost: $7,410,000 

Annual Operating Cost: 
a. Operation labor and material 	 $300,000 
b. Electrical, cost of pumping 	 $45,000 
c. 	 Debt service (20-year bond $8,200,000 @ 6.5% int.) $745,000 

Total Operating Cost: $1,090,000 

Annual Cost per EDU: $1,090,000/6,000 units served $182/yearlEDU 

Cost per acre-foot 	 = $1,090,000/425 $2,656.00/ac.ft. 

NOTE: This reclamation project would also offset the need for about 5,000 new septic 
tanks that would be required for individual homeowners and small businesses. The 5,000 
new septic tanks may cost as much as $2,500 each for a total cost of $12,500,000; hence, 
the overall installation of sewers and treatment plant expansion seems to be cost effective if 
indeed 5,000 homes will be constructed on existing or new lots. 

5.5 VOLUNTARY WATER CONSERVATION MEASURES 

Water Conservation Options 

Many water agencies in the State of California have found that voluntary conservation can 
be helpful in reducing water demand. Certainly the Borrego Water District can offer 
programs that will educate local residents to conserve water by limiting use of water to 
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wash off sidewalks and pavement, by limiting the time in showers, by repairing dripping 
faucets and leaks in pipelines, etc. Landscape irrigation use, too, can be reduced if the 
operators are encouraged to implement water saving measures. Lastly, water conservation 
measures in agricultural irrigation could help if there is currently overuse of water in crop 
production. 

As urban water use in this valley constitutes 10% of the water use, voluntary conservation 
measures may be most important in bringing about better awareness of the importance of 
the overdraft issue. During several recent drought periods in California, it was common 
practice for restaurants to bring water to customers only on request and in many hotels they 
still have notices that daily change of bed linen requires extra water use and will be done 
only upon request. Voluntary conservation measures such as these and the educational 
programs that go with them would seem to be in order even if in total they only contribute a 
minor addition to solving the problem. 

Programs for Local Residents 

As identified at the beginning of this section, voluntary programs for local citizens may not 
have a major role in overall reduction of water use, but they can have a very significant role 
in bringing the issue before the public. The Borrego Water District already distributes a 
number of informational items such as a ruler that has holes that show how much water a 
drip uses. The District also provides material to school programs. Additional items that 
may be considered include the following: 

1. 	 New style, three-tier billing on water bills with more information. For example,tip of 
the month (to reduce consumption) such as "did you know that by letting the water run 
while brushing your teeth, shaving or washing, you can waste 3-5 gallons a minute," or 
"If you are going to purchase a new washing machine, a side loader will save you water 
and money!" 

2. 	 Resorts, Inns and Motels 
a. 	 Bathroom signs, reminders: "This is a desert. Water is precious!" 
b. 	 Develop water saving linens and laundry programs. 
c. 	 Use low-flush toilet conversions and install low-flow faucets and showerheads. 

(These are free in some water districts.) 

3. 	 Schools: 
a. 	 Volunteer speakers, clown presentations, poster contests. 
b. 	 Teacher guides and special help for possibilities in the science curriculum 
c. 	 Water Day, special events. 
d. 	 Bathroom signage and reminders. 

4. 	 Newspaper ads every month in the Borrego "Sun" showing % of water used compared 
to last year at the same time, rain and recharge, tip of the month. 
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5. 	 Newspaper ads every month in the Borrego "Sun" showing % of water used compared 
to last year at the same time, rain and recharge, tip ofthe month. 

6. 	 Xeriscape: (low water use landscaping) 
a. 	 Demo garden with drought tolerant plants. 
b. 	 Garden tours oflocal homes featuring a xeriscape plan. 
c. 	 Helpful information sheets on irrigation systems, time of day to water and 

additional resources 

7. 	 Large Community Sign (thermometer or water battle or Borrego basin placed on new 
District office grounds depicting aquifer use and indicating conservation progress. Sort 
of a "how are we doing" reminder that we are all in this together. 

8. 	 Agriculture: Appropriate crops, appropriate technology (irrigation techniques evaluated 
to minimize evaporation like mulching, drip irrigation as opposed to sprinklers, etc.) 

9. 	 Resource library and an information rack at the new District office with pamphlets and 
hints on demonstrations and devices in English and Spanish. 

Use of Heavy Mulch in A&riculture 

One form of water conservation that is beyond simple reduction in water use is that of 
applying heavy mulch in orchards. The desert heat causes high rates of evaporation that 
some recent experiments suggest may be reduced significantly by mulching. 

In order to evaluate this possible modification to orchard management, it will be necessary 
to determine the optimum depth of mulch, the cost of application, and any adverse impacts 
such as reducing fruit size or changing taste. As farmers are businessmen it will also be 
necessary to evaluate the quantity ofwater saved as compared with the cost. 

Dr. Gary Bender, Farm Advisor for the County of San Diego, is preparing proposals for 
grants to set up field trail plots to obtain more information on the value of mulching. 

Changes in Agricultural Products 

One option that may be most effective in limiting agricultural water use, but most difficult 
to implement is changing the type of agricultural products grown in the Borrego Valley. 
Farmers, however, respond to the market. At one time alfalfa was a major crop in the 
valley. Flowers were also an early crop until that market was taken over by growers in 
South America. Now there is a changing international market in terms of citrus crops. Low 
water use crops could be promoted through an informational program, but changing from 
one crop to another is really dependent upon economic factors with the cost of pumping 
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water being one of those factors. As the water levels drop, the cost of pumping will increase 
and it may be necessary to change crops to complete. Whether the new crops will be less 
intense water users is still an open issue. A report by Steve Smiley of the Technical 
Committee can be found in Appendix ''M.'' 

5.6 	 REDUCTION IN WATER USE THROUGH GOVERNMENTAL 
REGULATION AND PROGRAMS 

Use of County Land Use Authority to Limit the Expansion of Agriculture 

Historically, conversion of land to agriculture has been allowed by right on all land in 
California, but that is not the practice in desert states such as Nevada and Arizona. The 
County of San Diego, which serves as the local government for all the unincorporated 
areas, is currently undertaking a major multi-year planning program to develop a new 
general plan and new community plans for the unincorporated area of the county and its 24 
community or sub-regional planning areas. Borrego Springs is a part of this effort called 
General Plan Amendment 2020. It is meant to be a land use plan for the next 25 years 
although as can be told by the date 2020 it is somewhat delayed in completion. 

It has been suggested by Borrego residents concerned with groundwater over drafting that it 
is time that the County planning department began to recognize that the desert, and other 
areas outside of the service area of imported water, have special needs. Undeveloped land 
in these areas cannot simply be designated for conversion to agricultural uses by right as 
though there are no negative impacts to such change. 

Historically the concern of all planning agencies in San Diego County, including the 
County Department of Planning and Land Use has been solely on how to regulate or 
accommodate urban growth. That remains the primary concern of the current planning 
studies. 

Those who emphasize the need for County consideration of "Back County" needs stress 
that overdrafting of groundwater resources is an additional major concern that must be 
addressed in these areas. In the late 1970s the County did adopt a special land use 
designation for the Borrego Valley that prohibited the conversion of land to large-scale 
developments until there were adequate studies of the groundwater issues. That triggered 
the original studies of the valley in the early 1980 when the Di Giorgio Corporation, 
developers of Rams Hill, helped fund the USGS study and private studies of the valley 
aquifer and groundwater supply. Those private studies identified that agriculture, not urban 
development was the major user of water, but incorrectly projected that economic factors 
would cause its demise thereby saving the aquifer from any adverse impacts. 

The Borrego Springs Sponsor Group, the County's officially designated planning advisory 
group for the valley, has considered proposals from members to recommend to the County 
planning department that it develop special designations for the unused land of the valley 
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that would prohibit the conversion of such land to agriculture as a right. This concept 
would allow the expansion of agricultural development only by major use permit. The 
issuance of a major use permit is done by the Planning Commission in a public hearing. 
The major use permit would require an environmental review as part of the process. A 
proposal presented to the Sponsor Group recommended that such environmental review 
include proof that the conversion of raw land to agriculture would not have adverse impacts 
on groundwater supplies, groundwater quality and air quality from blowing dust associated 
with the operation or the land after agriculture is abandoned. The Sponsor Group has asked 
the Board of Supervisors to adopt such a measure until a groundwater management 
program is in effect. 

Another proposal has been that in place of designating land in Borrego for agricultural land, 
the planning department designate all undeveloped land outside of the Country Town 
boundary (the area proposed for future urban uses) as a category such as Desert Estate. 

The designation ofDesert Estate would allow the division of the land into large estates such 
as 10 or 20 acres, but would be accompanied with a design control applied at the time of 
subdividing the land that would only allow non-native plants on a limited portion of each 
lot, adjacent to the residence. The existing agricultural areas could continue as a non­
conforming use, but raw land could not be converted to agriculture. The intent is to give 
undeveloped land in the valley a future economic use that does not involve high water use 
such as for agriculture. It is based upon the premises that it is likely that in the next 25 years 
there will be a market for such estate lots in the valley. Members of the Sponsor Group 
have been concerned that if widespread development took place under this designation it 
could lead to the destruction of the open space appearance of the valley. Some have 
referred to it as promoting a look ofTemecula in the Borrego Valley. 

A third proposal that was approved by the Sponsor Group and sent to the County, but 
rejected by County staff, was to designate the existing agricultural area north of Henderson 
Canyon as the only area in the Valley to be considered for conversion to a future golf 
course community. The idea was that the demand for an additional golf course community 
would probably be a reality in the next 25 years. If such a development were located in 
areas presently designated and used for agriculture, it would greatly reduce the use of water 
as well as give the farmers some economic reason to sell their land. Staff felt that 
designating such a large area, almost as large as Rams Hill's 3000 acres, for a future 
development even at the Rams Hill overall density of one unit per two acres, would require 
that all roads in the central and northern areas ofvalley be sized to this potential future use. 
That would require that the existing road system be designated for expansion, something 
the County wants to avoid. 

It has also been suggested that the County should be requested to adopt an ordinance to 
prohibit any additional wells without a use permit. This concept ofusing land use authority 
to limit wells has been promoted at water agency conferences by one noted land use 
attorney who is concerned about the weakness of enforcement provisions in AB 3030 
planning efforts. 
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Require Future Developments to Grant all Water Rights to the BWD as a Condition 
of Receiving Urban Water Services 

Historically in this valley, it has been the practice of large-scale developments to obtain 
their domestic water service from one of the water agencies and maintain private wells for 
landscaping and golf courses. For example, the de Anza estates are all on public water, but 
the golf course has its own wells. Roadrunner Park has the same provision and will 
continue it with its expansion, although the County has limited the amount ofprivate water 
they can use on their new golf course. If the water needs exceed that limit, they must buy 
the water from the BWD. That is an effort to create an economic incentive to limit water 
use on the new golf course, Rams Hill has no significant water under it, but has a provision 
with the BWD to allow it to use the BWD pipelines to transmit water from a well it 
constructed in the valley for purposes of watering the golf course. For this use, they are 
required to buy 20 percent of the monthly water use on the golf course from the BWD. 
They currently buy nearly 40 percent annually. 

Any development must supply their own water or obtain a permit from the serving water 
agency. In most of the valley this is the Borrego Water District. The District could obtain 
additional control over water rights and the use of water by requiring that any future 
subdivision sign over its water rights in order to obtain water service from the district. 
Water rights underlying the original subdivision in Borrego Springs were retained by the 
developer and assigned to the Borrego Springs Water Company. Those rights were 
acquired by the Borrego Water District when it purchased the assets of the BSWC. So the 
precedent has been established in the valley, but has not followed with later subdivisions or 
large-scale projects such as Roadrunner, De Anza and Rams Hill. 

BWD Adopts A Water Pricing Structure to Penalize Heavy Water Users 

A step beyond voluntary, but still in that area would be to adopt revised price structures to 
promote voluntary reduction in water use. This has been done in other districts in 
California. Reduction in water use is promoted by having an ascending scale. For example, 
the first 500 cu. ft. could be priced at $1.00 per 100 cubic feet (the current rate in Borrego) 
and all water in excess of 500 cu. ft. at $1.25 per 100 cubic feet or there could be other 
increases. To make such an ascending water rate acceptable, it is recommended that any 
money raised by this means should be used for groundwater management studies or the 
acquisition of land that has a high water use, such as agricultural lands. 

However, when residential and commercial uses only account for ten percent of the water 
use as they do in the Borrego valley, a reduction by such users has limited affect on the 
overall overdraft. An additional step in terms of pricing is to apply a rate structure on all 
pumped well water, either in a water use tax or assessment based upon the quantity of water 
pumped. This will contribute to reducing golf course and agricultural uses, but unless the 
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money raised is used to assist the heavy users in changing from such heavy use, it may be 
seen as simply punitive. For example, to avoid the punitive aspect, it could be used to 
acquire water rights or purchase land with heavy water use. 

Pay Farmers to Not Farm 

Farm publications have presented the concept that perhaps the major product that farmers 
have to sell is not the items grown on their land, but the water under it. If this concept were 
used in the Borrego Valley, the BWD would not buy water, but rather pay farmers not to 
use the water under their land so that the aquifer is not depleted. It would be less expensive 
to initiate than buying the land or water rights, but would have to have some end time 
period or it would become very costly over time. 

Acquisition of Agricultural Land For Fallowing 

Ultimately for a groundwater management program to have a significant impact there must 
be a reduction in the major water use, which is water used for agricultural purposes. Those 
agricultural users have the right to the underlying groundwater with certain limitations. One 
way to reduce that use would be to apply a water use fee, or as it is sometimes called an 
extraction tax, and use the revenue it generates to acquire farmland and fallow it. 

Currently those who pump water from the Borrego Valley aquifer incur costs in the range 
of $100.00 per foot. The BWD consultants have prepared various studies to show how this 
could be applied. The following examples illustrate how such a plan could be implemented: 

Assumptions: 
1. 	 All water users in the basin would pay the same unit price for water pumped (water use 

fee). 

2. 	 The water use fee will be used to buy acreage currently using water for irrigation of 
crops. 

3. 	 Land acquisition would start with purchases of land, which are lowest in cost or that 
used the most water. Land costs would average approximately $8,000/acre. 
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Water Sales and Land Purchases and Resulting Water Use: 

Alternative No. 1 (Pay as you go plan: purchase land for fallowing from increased water 

charges): 


Year 1: Water Pumped 
Acre-Feet 

Domestic Use: 2,300 
Agriculture: 16,000 Used on 4,300 acres; average 3.72 ac.ft./ac. 
Golf Courses: 4,400 
Total: 22,700 ac.ft. x water use fee $lOO/ac.ft. $2,270,000 

Year 2: Purchase 375 acres for $2,270,000 ($6,050/ac.) 
This will reduce water use by 1,395 acre-feet. 

Domestic Use: 2,300 
Agriculture: 14,605 
Golf Courses: 4,400 
Total: 21,305 ac.ft. x water use fee $IIO/ac.ft. $2,343,550 

Year 3: Purchase 375 acres for $2,343,550 ($6,249/ac.) 
This will reduce water use by 1,395 acre-feet. 

Domestic Use: 2,300 
Agriculture: 13,210 
Golf Courses: 4,400 
Total: 19,910 ac.ft. x water use fee: $120/ac.ft.:=.: $2,389,200 

Year 4: Purchase 375 acres $2,389,200 ($6,3711ac.) 
This will reduce water use by 1,395 acre-feet. 

Domestic Use: 2,300 
Agriculture: 10,420 
Golf Courses: 4,400 
Total: 18,515 ac.ft. x water use fee: $130/ac.ft. $2,406,950 

Year 5: Purchase 375 acres for $2,406,950 ($6,419/ac.) 
This will reduce water use by 1,395 acre-feet 

Domestic Use: 2,300 
Agriculture: 10,420 
Golf Courses: 4,400 
Total: 17,120 ac.ft. x water use fee: $150/ac.ft. :=.: $2,568,000 
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Year 6: Purchase 375 acres for $2,568,000 ($6,848/ac.) 
This will reduce water use by 1,395 acre-feet. 

Domestic Use: 2,300 
Agriculture: 9,125 
Golf Courses: 4,400 
Total: 15,825 ac.ft. x water use fee: $175/ac.ft. =$2,769,375 

Year 7: Purchase 350 acres for $2,769,375 ($7,912/ac.) 
This will reduce water use by 1,303 acre-feet. 

Domestic Use: 2,300 
Agriculture: 7,823 
Golf Courses: 4,400 
Total: 14,523 ac.ft. x water use fee: $200/ac.ft. = $2,904,600 

Year 8: Purchase 320 acres for $2,904,600 ($9,077/ac.) 
This will reduce water use by 1,190 acre-feet. Also assume that the higher pump tax has 
caused a 10% reduction in water use by domestic and golf courses. 

Domestic Use: 2,070 
Agriculture: 6,633 
Golf Courses: 3,560 
Total: 12,263 ac.ft. x water use fee: $220/ac.ft. =$2,697,860 

Year 9: Purchase 320 acres for $2,697,860 ($8,431/ac.) 
This will reduce water use by 1,190 acre-feet. 

Domestic Use: 2,070 
Agriculture: 5,443 
Golf Courses: 11,073 ac.ft. x water use fee: $240/ac.ft. = $2,657,520 

Year 10: Purchase 320 acres for $2,657,520 ($8,305/ac.) 
This will reduce water use by 1,190 acre-feet. 

Domestic Use: 2,070 
Agriculture: 4,253 
Golf Courses: 3,560 
Total: 9,883 ac.ft. x water use fee: $250/ac.ft. =$2,470,750 
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Year 11: Purchase 300 acres for $2,470,750 ($8,236/ac.) 
This will reduce water use by 1,116 acre-feet. 

Domestic Use: 2,070 
Agriculture: 3,137 
Golf Courses: 8,767 ac.ft. x water use fee: $275/ac.ft. = $2,410,925 

After 11 years the water use will have decreased by over 60%, at a cost of $36,000,000. The 
process could be carried on to its planned conclusion, until land purchases would no longer be 
required. 

Analysis ofthe Effects of Alternative No.1 on User's Costs 

1. 	 Individual home owner on one-third acre lot using one-half of an acre-foot of water per 
year in ID-4. 

a. 	Current Cost: %" Service Charge $199.00 
Water Rate: one-half ac.ft. = 218 Ccfx $.905/Ccf $196.00 
Annual Cost $396.00 

b. 	Cost with Water Use Tax of$lOO/ac.ft. 
Service Charge $199.00 
Current Water Rate: $196.00 
Water Use fee on one-half ac.ft. (0.5 x $100) $ 50.00 
Annual Cost: $445.00 

2. 	 Citrus Grower with a private well irrigating 20 acres using 5 ac.ft./acre/year = 100 
ac.ft/year 

a. Current Cost: 
No Service Charge $ 0 
Pumping Cost: ($100/ac.ft.) $10,000 
Annual Cost: $10,000 

b. 	 Cost with Water Use Fee of $100/ac.ft. 
No Service Charge $ 0 
Pumping Cost: ($100/ac.ft.) $10,000 
Water Use Fee: 100 ac.ft. @ $lOO/ac.ft. $10,000 
Annual Cost: $20,000 

An increase of$10,000 per year or a 100 % increase 

3. 	 Rams Hill Golf Course using 1,300 ac.ft./year 
a. 	 Current Cost: 

Service Charge: $ 2,400 
Well 12 water: 650 ac.ft. x $100 $ 65,000 
BWD water: 650 ac.ft. x $349 $226,850 
Annual Cost: $294,250 
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b. Cost with Water Use Fee of$100/ac.ft./year 
Service Charge: $ 2,400 
We1112 water: 650 ac.ft. x $100 $ 65,000 
BWD water: 650 ac.ft x $349 $226,850 
Water Use Fee: 1,300 x $100 $130,000 
Annual Cost: $424,250 

An increase of $130,000/year or a 44% increase. 

Analysis £?f the Programs 

5.7 THE COSTS AND BENEFITS OF PROGRAMS THAT IMPORT WATER 

Importing Water from the San Diego County Water Authority 

Costs: $7,675 per acre-foot to build the pipeline, plus necessity of paying back taxes to 
both the San Diego County Water Authority and the Metropolitan Water District. 


Who would benefit: All Borrego Valley Water Users. 


Who would pay: All Users. 


Problems: Water supply already over-allocated and is too expensive to be realistic. 


Importing Water from Coachella Valley Irrigation District 

Costs: $3,039 per acre-foot to build the pipeline. This water would have to be treated; 

hence, the cost of building and operating a treatment plant must be added to these figures. 


Who would benefit: All Borrego Valley Users. 


Who would pay: All Users. 


Problems: Water supply at source is over-allocated. 


Importing Water from Imperial Irrigation District 

Costs: $3,228 per acre-foot to build the pipeline. This water would have to be treated; 
hence, the cost of building and operating a water treatment plant must be added to these 
costs. 
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Who would benefit: All Borrego Users. 


Who would pay: All Users. 


Problems: Water supply at source is over-allocated. 


Importing Water from Clark Dry Lake 

Costs: $1,220 per acre-foot to build the pipeline, construct production wells and desalinate 
for irrigation purposes. 

Who would benefit: All Borrego Valley Users. 
Who would pay: All users. 

Problems: The rejected brine must be disposed of or evaporated. The evaporation ponds, 
approximately 150 acres, must be lined, which is a costly process. The open ponds will be 
costly to maintain, blowing salt may cause air quality problems. The resource may not be 
able to sustain pumping at 4,000 acre-feet per year indefinitely. 

Importing Water from Ocotillo Wells and South and East to Allegretti Farms. 

Costs: $668 per acre-foot to build the pipeline and construct production wells. Existing 
landowners would have to be mitigated for the decline of their water levels. 

Who would benefit: All Borrego Users. 

Who would pay: All Users. 

Problems: Water quality will not be suitable for drinking water; it will be delivered to 
golf courses and agricultural irrigators. The Regional Water Quality Control Board may be 
concerned with the long-term effect of importing lower quality water into the Borrego 
Valley than that which currently exists. 

5.8 EVALUATING THE COSTS OF VARIOUS ALTERNATIVE COMBINATIONS 

The Borrego Water District and all landowners in the Borrego Valley have numerous 
options in developing a groundwater management plan. This study reviewed several 
projects, which could increase the available water supply; however, each project is costly 
and none of the options fully solve the groundwater overdraft. The scarcity of water in this 
region is such that any successful plan must include ways to reduce current water use, 
including fallowing of irrigated agricultural lands as part ofthe solution. 
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The Technical Committee report describes eleven projects which were considered that 
would either bring in more water to the Borrego Valley, reduce existing water use by 
conservation methods, reclaim sewage, enhance infiltration in existing stream channels, or 
fallow irrigated agricultural lands. This discussion of options is an attempt to compare 
selected combinations from the eleven projects or methods of solving the problem. Each 
option has been structured to solve the 17,000 acre-foot annual overdraft. 

1. 	 Consideration of proiects which involve importation of Colorado River Water. All 
ofthese projects result in water costs in excess of $3,000 per ac.ft. with capital costs 
in excess of $170,000,000. These are projects that cover only the facilities required 
to deliver untreated water. The DWR reports that there is no indication that there is 
a willing seller available that would sell the water even if Borrego could afford to 
construct the facilities. If a Colorado River water transportation facility is 
constructed, the required treatment plant necessary to filter and disinfect the water 
to make it potable would cost an additional $20,000,000. 

II. Consider a combination ofthe following projects: 
Water Annual 

Produced Capital Operating 
Acre Feet Cost Cost_ 

a. Clark Lake Wells & Desalting Facility: 2,800 $25,000,000 $3,416,210 
b. Water Development S & E of Ocotillo Wells: 6,000 $31,500,000 $4,010,500 
c. Reduction of IrrigationlMulching: 2,000 Unk. Unk. 
d. Reduction of Use by Golf Course to 3000 AF/yr: Unk. Unk. 
e. Enhanced Infiltration: 500 Unk. Unk. 
f. Fallowing: using bond financing: 5,290 $11,376,000 $1,073.894 

Total Costs: $67,876,000 $8,500,604 
Resulting Aquifer Inflow: 

Natural Inflow (average): 4,800 ac.ft. 
Enhanced Infiltration 500 ac.ft. 

Plus Project Water: 
Clark Lake Wells: :::: 2,800 ac.ft. 
Ocotillo Wells: :::: 6,000 ac.ft. 
Total Water A vailable/yr: 14,100 ac.ft. 

Resulting Water Use/yr: 

Municipal: 2,800 ac.ft. 
:::: 

Golf coursesllandscaping 3,000 ac.ft. 

Current Agriculture: =: 15,590 ac.ft. 
Less mulch savings = -2,000 ac.ft. 
Less fallowing :::: -5,290 ac.ft. 

Remaining agricultural use = 8,300 ac.ft. 
TOTAL USE = 14,100 ac.ft. 

The water use would be in balance with available water under this scenario. 
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Estimated Cost to Construct this Combination of Projects: 

Assumptions: 

D The cost to purchase irrigated acreage with permanent 
plantings would average = $8,000/acre 

D Average Water use per acre: 3.72 ac.:ft. 
D Lands to be purchased to save 5,290 ac.:ft . ..;- 3.72 = 1,422 acres 
D Cost of land for fallowing: assume sale of bonds to finance property for fallowing: 

Annual debt service for bond issue @ 7% for 20 years == $1,073,894/yr. 

Total Annual Cost: 

Pumped water cost (4,800 + 500) 5,300 ac.:ft. x 100 ac.:ft. $ 530,000 


Project Operational Cost including debt service: 

Clark Lake Wells and Desalting Facility: $3,416,210 

Water Dev/Ocotillo Wells Project: $4,010,500 

Annual Cost to purchase land to fallow: $1.073,894 


Average Cost ofWater: $8,500,605 14,100 aC.:ft. 	 $602.87/ac.:ft. * 

*Plus whatever costs are incurred to achieve savings in water use on existing crops 
plus the cost of maintaining the infiltration ponds to enhance the rate 
of infiltration. 

III. Consider a combination ofthe following projects: 

Water Annual 
Produced Capital Operating 
Acre-Feet Cost 

a. Water Development S& E of Ocotillo Wells: 6,000 	 $31,500,000 $4,010,500 
b. Reduction of Irrigation by Mulching: 2,000 Unk. Unk. 
c. Reduction of Use by golf courses to 3,000 AF/yr: Unk. Unk. 
d. Enhanced Infiltration: 	 500 Unk. Unk. 
e. 	 Fallowing: 8,090 $17,400,000 $1,648,000 

$48,900,000 
Resulting Aquifer Inflow/yr: 


Natural Inflow: = 4,800 

Enhanced infiltration 500 

Plus project water dev. 


S & E of Ocotillo Wells 6,000 
Total Water Available == 11,300 ac.:ft. 

Resulting Water Use/yr: 
Municipal 2,800 ac.:ft. 
Golf course/landscaping 3,000 ac.:ft. 
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Current Agriculture 15,590 

Less mulching: -2,000 

Less fallowing: -8,090 


Remaining Agricultural Use 5,500 ac.ft. 
TOTALUSE = 11,300 ac.ft. 

The water use would be in balance with available water under this plan. 

Estimated Cost to Implement this Combination ofProjects: 
Assumptions: Cost ofpurchasing irrigate acreage = $8,000/acre 
Average Water Use per acre 3.72 ac.ft. 
Lands to be Purchased to save 8,090 ac.ft. annually ~ 8,090 + 3.72 2,175 acres 
Cost ofland for fallowing: = $17,400,000 
Annual Debt Service to support bond issue of $17,400,000 @ 7% interest for 20 years $1,648,000 

Total Annual Cost: 
Pumped Water (5,300 x 100) = $ 530,000 
Operational & Debt: 

Service - Ocotillo Wells Project: $4,010,500 
Fallowing Project: Debt Service: $1.648,000 

TOTAL $6,188,500 

Average Cost ofWater $6,188,500 -;- 11,300 ac.ft. = $547.65/ac.ft. 

IV. .consider a Plan which depends almost exclusively on land fallowing: 
Water Capital Operation 

Produced Cost Cost 

a. Reduction of Use by Golf Courses to 2,500 ac.ft. Unk. Unk. 
b. En11anced Infiltration: = 500AF Unk. Unk. 
c. Fallowing: 15,590 $33,600,000 

Resulting Aquifer Inflow/year: 

Natural Inflow: . 4,800 

Enhanced Infiltration = 500 


Water Available 5,300 ac.ft. 

Resulting Water Use: 

Municipal 2,800 

Golf courses/landscaping 2,50Q 


Total Water Use 5,300 ac.ft. 

The water use would be in balance with available water under this scenario; however, there 
would be 110 agricultural irrigation. The cost of acquiring all of the irrigated agriculture 
plus any other potential farmland which could claim a right to use their water rights is not 
known. If the cost for all of the existing irrigated land averaged $8,000/acre and the 
acreage involved was 4,200 acres the cost would be $33,600,000. 
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The annual debt service on a $33,600,000 bond issue @ 7% interest for 20 years would be 
$3,171,800. 

Total annual cost: 
Pumped water 5,300 ac.ft. x 100 
Fallowing project debt service 

TOTAL COST 
= 

$ 530,000 
$3,171,800 
$3,701,800 

Average cost ofwater $3,701,800 -;- 5,300 = $698,45/ac.ft. 
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BORREGO WATER DISTRICT 
Water Management Program 
Phase 1 Technical Committee Activities 
Issue Date: 312412000 

Task Description Assigned To 
No. 

1.1 Completion of Mapping and Databases 
,--­

1.1.1 Mapping 
Borrego Valley Aquifer 

Watershed and key boundaries BWD/ABDSP 
Well locations BWDIDPLU 

Current land use BWD 
Projected land use BWD/DPLU 

Clark Valley Aquifer 
Watershed and key boundaries BWD/ABDSP 
Potential wellfield area BWD 

San Felipe Creek drainage area 
Watershed and key boundaries BWD 
Potential wellfield area BWD 

Ocotillo Wells groundwater resource 
Key boundaries and current land use BWD 

'Potential wellfield area BWD 
Printing of maps BWD 
Display of maps at BWD BWD 

1.1.2 Database 
Domestic water use - historical and present BWD 
Golf course water use - historical and present BWD/GCC 
Agricultural water use_- historical and present BWD/AC 
Well location and status BWDioPLU 
Static well levels BWDIDPLU 
Well-specific water quality BWD 
Rainfall in watershed BWD/USGS/CO/ABDSP 
Surface water flow BWD/USGS 
Printing of key database information BWD 

1.2 Review of Groundwater Resources 
1.2.1 Update Characteristics of Borrego Valley Aquifer 

Review USGS/DWR reports VOL-GEOL 
Review data subsequent to USGS reports VOL-GEOLlBWD/USGS 

Static well level measurements 
---­

---­
Logs _of new wells -­ - .--------­ -

___Agb~bian geophysical re~~~_ --------­ ------------------­



---

----

---

---
__ 

Task 
No. 

1.2.2---. 

1.2.3 

1.2.4 

1---:-,---'
1.2.5 

-12:6 

Assigned ToDescription 

VOl-GEOUBWD/USGS 
Water storage and extraction c~aracteristics 
Recharge rate 

I--­
Outflow rate 

Update assumetions for: 

.... ~ 

Water consumed by vegetation 

Confirm aquifer assumptions with agencies 

, 


USGS 
--County 

DWR 
Establish current ranges of accuracy for aguifer assumptions 
Evaluate existing and projected water quality 
Identify ecological impacts of declining water table 

Current impacts 
Potential future impacts -

Identify additional studl needs 

Characterize Clark Valley Aquifer -
Review well drilling and testing data 

--------~~----

Reviewgeoph}'sical data 
... ...~-- -~ 

.. Review water quality data ---. 
:mate probable storage and extraction characteristics 

I;.i;;timate p-robable recharge rate 

ICharacterize Other Possible Grourluwdl",1 Sources 

Prepare Summary Reporfon-G'rejundwaterResources---~--·-'---···-···--·-

Establish range of accuracy for assumptions 
..-­

Identify additional information needs .... 
~ 

Characterize San Felipe Creek Drainag~ ...._-­
Review well drilling and testing data 
Review water quality data 
Estimate probable storage and extraction characteristics 
Estimate probable recharge rate 
Establish range of accuracy for assumptions 

Identify additional information needs 


..._-... 

Characterize Ocotillo Wells Aquifer 
Review available data 
Estimate probable storage and extraction characteristics 
Estimate erobable recharge rate· ...._­-
Establish range of accuracy for assumptions 
Identify additionalinformation ne~' 

-
BWD 

--. 

..­

BWp/USGS/DPLUJDWR 
VOL-GEOUBWD-ENGR/USGS 
ABDSPNOL-ECOL 

" ­

TEAM -

VOL-GEOUBWD-ENGRlUSGS 
. 

. __.... 

VOL-GEOUBWD-ENGR/USGS 

l 

"-' 

-
VOL-GEOLlBWD-ENGR/USGS-_. - . 

....__.. 

... _ ­

[VOL-GEOUBwn_I=I\.K, VUSGS 

---.-------~----.--.-.--.. ----------~.~-~-

VOL-GEOLlBWD-ENGR 



--- ------------------

Assigned To 

No. 


DescriptionTask 

Analysis of Water Use and Land .~U_.~se~~A_lt_e_rn_a_tl_v_es_.______~_1.3 
Develop water use and water cost model 	 -·~VOL-ENGR/BWD1.3.1 -----..----~--

1.3.2 ~dentify limitations and key legal taskSfor implementlon-of'-A;-;;B;C:;3:-;:O-;::30=-~-----t:B"'.~W-:-_:=D-'~9~C-=:_-_-_-_~-_-_-_~-_-~~~~~___, 

Develop projection of future water use under cllrrent patterns SWDlDPLWSUBCOMM1TIEES 
ProJected water use with completion of planned projects 

1--:--;--Projected water use with continued current growth--'p-a-t--te-r-ns---------'-­

1.3.3 

-~-
Projected impacts on capacity and life of Borrego Valley Aquifer ---------------------~ 

~-_4~~,---	 .-----t-------------~-----~ 

I--:-=---,--\=:--;--,-,~__,_____=_---~--:;;;__c --------------------- --:-------.-----------..~ 
1.3.4 	 Evaluate Water Conse_rvation Optio__n.s______________._ ---I=~=---.----~-----------t 

Domestic water conservation IBWD 
1---4'--:G:='"o'"7lf::'--c-o-u-rs-e-w-a"7te-r-c-o-ns--e-rv--a-:CtlC-o--n-------------------------- swb;;;:-/:-::G:-.:cc------ --------- ­

Agricultural water conservatlon------CSWO/AC 
---- ---::R=-"e'-c-:-Ia-m-a-:-:ti-on-an-d-:--re-u-s-e-------------~----- C7G=R/-=R:713W::;;Oc-;_E;;o;N :;-;Q-=C-B;;;:--------'W----c----- ---'------------------------- -----------~.--~---~-------I 

- ----------1---------------------_.­
1.3.5 Evaluate Supplemental Water Supplies 

- Enhanced rechargeOptlclnsam:rcost--------swo7ABOSPNOL-GEOUD:O-:W;-;cR::.---- ­
Dams ------~---------- ------------------------ ­

----'------'=:R:-=e7te.::..:n-:-:ti-on--;-ba-s7in-s-------~-------------~---- ---------------------; 

Imported Colorado River options and water cost ____~_______~___ BWO/OWRNOL~ENGR---~-----
----~·-Imperiallrrigation District . . .-~~-.~~-~-.---.~-----.-----

-- Coachella Irrigation District 
Other 

f----I---clm-=--p.:;...ort-::-e'-d:-g-r-ou-n-d:-w-a-;-te~r-o-p-=-tio-n-s-and w-a-t-er-c-o-s-t------------llWO/ABOS-PNOL-GEOUVOL-ENGR 
1--~I--:C~la-r-:-k-Valley ----------------- _________~ ______________.c_ 

San FeU-pe Creek 

Ocotillo Wells area 


~--il~--~O~t~he-r-------------------------------;---------------------

~-__l_-Other supplementarwater supplyoptions and c-o-st---------------- BWO/ABDSPNOL-GEOLNOL-ENGR 
Key financial, legal and environmental issues------l-c--BVVD-GC/ABOSP/Other- ________________ 1_______._~_'_ _____'____c___.___________--+ 



--

--

Task 

No. 


1.3.7 

1.3.8 

r-- ­

-, 

~--~ 

Description 

Evaluate Combined Water Use Schemes 
~~~~-

Water use vs. water supply -
Water cost impacts 
8est combination of alternatives for AB3030 implementation 

Prepare Summary Report on Water Use and Water Supply Options 

Assignment Codes: 
ABDSP: Anza Borrego Desert State Park 
BWD-ENGR: BWD District Engineer 
BWD~GC: BWD General Counsel 
BWD: Borrego Water District Staff 
CO: San Diego County other than Department of Planning and Land U'se-
DPLU: San Diego County Department of Plimning and Land Use 

.~~ 

DWR: California Department of Water Resources ~ ~ 
RWQCB: State Regional Water Quality Control Board 

~~-~ 

USGS: United States Geological Survey ~ 
VOL-ECOl: Volunteer Ecologist 
VOl-ENGR: Volunteer Engineer 

--~~ 

VOl-GEOl: Volunteer Geologist 
VOL-GCC: Volunteer Golf Course Committee 
VOl-AC: Volunteer Agricultural Committee 

~-~--~~---~-

~~~----

-~---~---~------

..~-

~--~~ --~------~---------~-----~ 

..---.--~~ - ---.------~-..­
-- -_.._,------­.~..--~ 

--~-

Assigned To 

BWD/BWD-ENGRNOL~ENGR ~ 
BWD/BWD-ENGRNOL-ENGR 

~~-

TEAM 

~. 

~-~-~ -~.~ 

~--~--~-~~-

f-------~-~~-~-~-~ 

~--~ -- -~-~~ 

--~~-

~-----..~ 

-

~~-

--~~----~~ 

-.~-.. 

... 

.. 

.~~ 

~-~---~~--~-----~-~-~~-~~-~.--

~-. I-~ 

~--~~~----.-~.------------~ 

-~------.---.. ~-----..-----.-------- I~-

.--..--..~-

----.-~------~----~-. -
---------~-------.--------•..~.-..-~.. ~-~~.--~-----.. 
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Technical Appendices 

Appendix A: Static Water Level Hydrographs and Water Use Tables 
Appendix B: Article on the Mojave Case 
Appendix C: Well Drilling Information and Geotechnical Studies 1985-2000 
Appendix D: US.G.S. Gauging Station Data 
Appendix E: Projected Life ofthe Borrego Valley Aquifer 
Appendix F: Agricultural Land Uses 
Appendix G: Effects on Native Environment due to Declining Water Levels (Mark 
Jorgensen) 
Appendix H: Figures from the Agbabian Report (Clark Shimeall) 
Appendix I: Historical Water Quality 
Appendix 1: Updated Costs for Projects to Import Water to Borrego Valley (Carl Hauge) 
Appendix K: Reports on Importing Water from Adjacent Basins (L. R Burzell) 
Appendix L: Catchment Basin Study (Jerry Rolwing) 
Appendix M: Improving Farming Techniques (Steve Smiley) 
Appendix N: Water Rights Law 
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WATER LEVELS 
BORREGO VALLEY 

Elevations in Feet Above Sea Level 

IGround 
Original 

Static 
Well Elev. Level 

1. Well No.1: BWD 532 479 
11~/MR 25A01 (53) 

2. Well No.2: BWD ! 578 48.6 
11S/OI'iP-25C01 (92) 

3. Well No.8: BWD 523 473 
11!~/OI'iP-??m1 (50) 

4. Well No. 10: BWD 595 465 
11 SI",c.,.., ,"" ",0.<; (130) 

5. Well No. 12: BWD 530 443 
11S/OtlR-16A01 (87) 

6. Well No. 16: BWD 620 447 
11.<;;/OI'iP-16NOl (173) 

'7. Paddock Well 535 390 
l1S/06E-22A04 (145) 

t3. ;~~g~~.Well 534 -
11<;;, 22A06 

9. La Casa Well 536 451 
11SIMP-?1P01 (85) 

10. Well No.1: ID4 579 468 
1n~IMP.. ·3200] ( 111) 

11 • Well No.2: ID4 725 472 
11 SIMP - (l7T<Tl? (253) 

12. Well No.3: ID4 661 469 
1 nS/onP.-20D01 ( 192) 

13. Well No.4: ID4 595 467 
10S/OfiP-29K02 (128) 

14. W~l}~l.~~Q~: 550 460 
H1S, - (90) 

15. Well No.10ID4 803 433 
11 S/OI1P.-l8L01 ( 370) 

16. Well No. 11 ID4 618 456 
TlOSmriP-1? DOIS (162) 

17. Well No. 18: ID4 735 -
1nS/OtlP-18J01 

Revised 11/3/00 (File No. 3.120) 

USGS Static Water Elevations 

-­ Static Water Level ( \ 
1987 1991 1993 1997 

460 467 452 466 471.3 
(72) (65) (80) (66 ) /60 7) 

475 418 420 425 461.4 
(103) ( 160) ( 158) ( 153) (116.6) 

475 418 367 428.4 446.3 
(48) ( 105) ( 156) (94.6) (76.7) 

465 408 377 417.4 414.8 
(130) (187) ( 218) (177 6) (180.2) 

I 445 440 452 444.8 423.0 
(85) (90) (78) (85.2) (107.0) 

,-, - 444 442 421.6 
( 176) ( 178) (198.4) 

.li. 398 195 N/A N/A 
( 137) (340) 

465 382 412 421.6 N/A 
(169) ( 152) (122) (112.4) 

465 391 410 417.4 N/A 
(71 ) (145 ) ( 126) (118.6) 

462 459 451 451 N/A 
(117 ) (120) (128) ( 128) 

454 459 455 448.2 436.3 
( 271) (266) ( 270) (276.8) (288.7) 

470 457 449 437 434.5 
(191 ) ( 204) ( 212) ( 224) (226.5) 

460 463 455 439.4 490 
(135) ( 132) ( 140) (155.6) (105.0) 

458 460 439 434 N/A 
/92) (90) (111 ) ( 116) 

- - 427 420 410.8 
(376 ) (383) (392.2) 

- - - - 449.0 
(169.0) 

- 507.0 
499.0 I ~;~~O 481.6 

(228 ) (236)} (253.4) 

1998 .1999 

472.7 (58.1) (59.9) 
/59.3) 

467.10 (108.0) (113.2) 
(110.9) 

450.7 (74.7) (67.1) 
(72.3) 

418.3 I (179.2) (178.8) 
(176.7) 

419.6 (114.2) (116.0) 
(110.4) 

417 .8 (203.7) (210.1) 
(202.2) 

441.0 N/A N/A 
(94.0) 

444.2 (86.5) (85.5) 
(89,8) 

442.9 ( 90.8) (89.9) 
(93.1\ 

439.9 
(139.1) 

434.8 (294.6) 
(290.2) 

428.0 (236.0) (229.9) 
(233.0) 

481.9 (164.0) (165.8) 
(113.1) , 

N/A N/A N/A 

387.9 (415.5) (417.7) 
(415.1}1 

445.4 (175.7) (179.4) 
(172 6) 

477.7 (260.9) (264.8) 
(257.3) 

I 



1999 

Borrego. Valley Water Use 


In Acre Feet 


Golf Courses & 
~runicipal Agriculture Landscape Irr. Total 

BVlD ill 1, ill3 
And Ram's Hill: 420° 0 14940 

BVID ill 4: 1 -'i~o,1_') 0 191 0 

BSPCSD: 7500 0 1,000°0 

Road Runner Club G.c.: 0 0 75000 

DeA...."1za CC G.c.: 0 0 1,00000 

Agricultural Wells: 4* 15,590* 

Borrego A..ir Ranch: 10°0 0 0 

Other Private Wells: 4000 0 0 -­
TOTAL: 2,272 15,590 4,435 22,297 

Items marked 0 are based on metered production from wells and engineered calculations. 

Items marked * have been calculated from the acreage of planted crops based on aerial maps and 
field inspection. 

Items marked 00 were estimates based on general knowledge of the existing conditions. The 
agencies contacted replied that this estimate was very close. 

B WD/waterop/water use 1999 
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1998 

Borrego Valley Water Use 


. In Acre Feet 


Municipal 

BWTI ID 1, ID3 
4... ..,0And Ram's Hill: ,,­

B\VD ID 4: 1,7800 

Estimated BSPCSD: 75 

Road Runner Club G.C.: 0 

DeAnza CC G.C.: 0 

Agricultural Wells: 4* 

1000Borrego Air Ranch: 

Other Private Wells: 40 

TOTAL: 2,341 

Agriculture 

_.0 

0 

0 

0 

0 

14,500* 

0 

0 

14,500 


Golf Courses & 

Landscape Irr. 


1516° 

1980 

1,00000 

75000 

1,00000 

0 

0 

4,464 

Total 

21,305 

Items marked 0 are based on metered usage or engineered calculations. 

Items marked *have been calculated from the acreage ofplanted crops based on aerial maps and 
field inspection. . 

Items marked 00 were estimates based on general knowledge ofthe existing conditions. The 
agencies contacted replied that this estimate was very close. 
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WATER DISTRICT 


Improvement Districts 1 and 3 
Historical Water Use 

In Acre Feet 

Well Well Well Well Well Well ID 3 
Year 1 2 8 10 12 16 Wells Total 
========================================================================================= 
1983 Start Up Year for Ram's Hill 
1984 38.00 48.00 450.00 695.00 130.00 ** 1,361 ** 
1985 1. 40 35.34 407.09 600.78 316.90 141.00 * 1,503 
1986 0.01 0.01 387.88 578.75 354.13 153.00 * 1,474 
1..987 99.76 75.32 337.92 656.55 317.56 144.00 ** 1,631 

188 168.99 87.95 374.53 784.42 755.60 144.00 ** 2,315 
·89 223.01 104.68 333.45 329.38 794.16 144.00 ** 1,929 

J.990 85.51 61. 66 305.88 451.11 942.39 144.00 * 1,991 
1991 63.94 64.43 373.30 544.02 961. 04 6.96 140.00 ** 2,154 
1992 231. 50 3.60 153.11 25.35 570.06 974.05 0.00 1,958 
1993 125.84 0.00 45.57 81. 27 556.20 1,145.20 0.00 1,954 
1994 168.59 0.00 39.10 24.85 523.29 971.61 0.00 1,727 
1995 3.77 18.58 34.46 55.88 557.06 1,072.59 0.00 1,742 
1996 24.67 15.15 2.80 101. 91 652.41 1,027.72 0.00 1,825 
1997 36.87 26.76 73.85 120.09 577.66 977.21 0.00 1,812 
1998 21. 39 20.56 41. 28 88.03 722.68 1,054.58 0.00 1,949 
1999 30.67 33.70 55.37 137.44 732.43 924.68 0.00 1,914 

TOTAL 1,323.92 595.74 3,415.59 5,274.83 9,333.57 8,154.60 1,140.00 29,238.00 

* 	 Delivered water based on individual meters plus 20% to provide for water 

losses 


** Estimated use based on partial records 

~D/waterop/histwat 

P.O. Box 1870, 2427 Stirrup Rd., Borrego Springs. CA 92004· 760-767-5806· FAX 760-767·5994 
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Pri~ty: the 'Tight to p-recedence IXlet others in obtaining, buying, (t~e city of Hesperla) that endorsd 
0'1 doing .s~thing - W.dmttrl N'tw W.:><rtd Callti£ DlcrioTlIlT"y thl!: groundwater management pl:?,!"" 

does not see th.e state Supreme 

[I
int in time, first in right 
h<l$ long served as one 
guiding principle of warer 
law in Califcr:1ia. Simply 
put, ~his pricrity syscem 

generally hoids char ~he fim penon 
eo claim water and use i~ ha$ a right 
superior to subsequent claims. In 
times of shortage, it is c!1.e most 
juntor of waeer rights holdets who 
mu~r cl.:r back us!:! first, 

In recenc years, ever-growing 
,-,r!::>an and ~gricultural water 
demands and environmental regu;a. 
tOry restrictiom on wace! 51stcm~ 
r.ave prompted ~ome to c:all for 1 

dil'ferenc approach to water rigncs; 
one of equi:al:;le apportionmem ~n 
which all users - regardless of 
r::r;crlty - ".hare the pai:1" d' the! 
disparity between supply anci 
demand. 

The im?(m:ance of water right! 
was af£ir:ned in ill Cal ifornia 
Supreme C;)lJrt ruling Lssued 
August 22 i:1Ciry oj Bars!cw u. 
Mojave 'X'ater Agency. 

right priority has long ,cen the 
central principle.in CaLifornia 
water law." Jt1scicc~ :hen deter­
mined thac whila a ccurt ::m 
impolie a "physical solution (0 

achieve a practical allocation of 
water to competing interestS, che 
soluc;on's fleneral purpose cannot 
sim91y 19nore ::he priority dghcs of the 
parti\!$ aS3ercing them." 

It was che ~tate Supreme Court's 
f:rst major water rights decision since 
th~ .1933 lanc.mark rUiil\g 0:1 the 
public Cr1.:5t doctrine (see page 12). 
Some '1i.:w the Mo:ave mli:lg ,~s a 
victc.~cy jor senior wa:er rlghrs holde~s 
in not onlV the Mojave River BaSin, 
bue throughout the state. 

"The SLloreme C,1un affirmed that 
t~epri(")riry 5Y.~r.em in California :5 
alive and well. Essentially, c:quitaOlc 
apporticnmenc i~ j'~ac," said actomey 
Robert Dougherty. Ccushe~ty repre­
sented t:\-: sev,"n fa:-mers (the Carc,,')zo 
Grollp) who ccr.te~td a MQjav-e ~ivel' 
13a~in gr.:J,lndwatur p:Jmping plan 
imp:)sed bv a tower court. 

Court'~ opinton as 3 defeat. «I 
r.hink everyone won," he ~aid. 
"They all accompii5hed what they 
se: ou~ w do. We do have grounc.­
wa~er mar.agemenr in the :vIojave 
River Ba~in <l!1.d the farmers have 
convinced the court chat the physi. 
c~l .~olurion <:31':, be impo$ed on 
[hem because of their overlying 
tights." 

. Th<: MOJ'lve R:ver Basi:1. adjuCica­
Cion :~ comFlex, with rr.any layers or . 
legal iSSUC$. Its foundation, nowever, 
off~Ti!!d a straightiorwa:d qUI'::$tiQn: 
Can a judge require groundwater 
u~ers to comply with ~ managemem 
~lan b<lsed ;):;1 ~. formda of l:niverial 
;:utback:'l bUe '>"ithouc ~stablisning 
lndividual pump ir.g ! imieJ? 

The trial enurt said yes: I: 
approved a negotiated settlement co 
reduce groundwater overdnlft th:J.t did 
net include a wdl·b,'-wd de:ermma­
non of who had righ:, to pump wha: 
amount, -and imposed It on all u~ers 
even chose who had n:Jt Qgreed :0 :1Ie 
settlt:ment. That deCision was rejecred 

Des?itl! the apparenc 
farrner~;attorrte~ 

by the District 

http:5Y.~r.em
http:principle.in
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. It:cismeI'.t with :he potencial ior far­
n:aching lmpac[. 

"The Supreme Cocn ruling is 
far more sigl1ificanc for what it 
didn't do," said Brian Gray, a 
pror·essor of taw ar rhcUniversity 
of California's Hasting5 C,llege of 
;'aw. ''It dId not uphold the trial 
court, which would have c'Jrned 
\,:ater rights in California lipide 
down." 

The significance ()f tne state 
Supremt Court's po!rible decision i~ 
'Nhy so many other fatming organi.a. 
tions and cities - many with set-ior 
right~ - filed amicus briefs as the case 
moved from t:"e trial court to the 
appellate court to the stare Supreme
c.'t:.rt. 

Many believed che pending 
decision could hold rarr:ific:acions for 
:he ongoing Bay-Delta ',vater rlgh:~ 
hearings before the State Water 
Resources Co:mol Board (State 
Board). In recent years, the Scate 
Board has expf\:::~sd interest ir. an 
"equitable appomonrr:ent" approac;, 
ro resolving cOf:lpetition over :he 
C'dtas wate~ ;n which ali ,lsers - i\OC 
JUSt theiunior w<1ter rights holders ­
woulci be aske::l to cut back cheit 
'::i\C ~!~ir.lr.!-

"In a general sense, the ruling 
c('utd have !rnplicadons for (he Sm.te 
Board and Ba~'-Ddta water rights 
he~~rm~s>" 32iC. Ed Tiedern<1nn, of 
KIonlck, :Vloskc.vitz, Tieder:1ann and 
Girard. "It gets away from ~he idea of 
equitable apportlonmcnt, which 6.e 
Scate Board has tended :0 favor in in 
\hare the p;;ain' ap~roach to Delta 
waterqu'illity,!candarcis." 

But ;)twmey An Kidman. who 
r':presemed the City of Bl'IfSCCW, argue. 
tr.ac the decision does not rule Out 

equ!:able apponionmem as long as 
W<Jtef rights are taken :mo .;:cn~ider· 
a~k'n :lrSt. "The dQcttine of equitabk 
appcrtlor.men: may be OK," he said, 
"Sut first ~'OU have ro adjudicate the 
p"i)rities or the n>(hts. The trial coun's 
equitable appcrti;ntt.ent in Mojave did 
not d{:!fine thQse cverlying :'igh:s. If it 
had done th;;.t firsc, then it could. bve 
gone en t:J a num6er of pcs$lble 

SeNember/Occcber 2000 

methods of applying reasonable u~i:Z, 
equirab:c apporcioI".mem and a 
physical solution." 

The stat~ Supl'eme Court ruling 
r(!so/ved many cflcscanding questions 
related to groundwater managcme:H in 
(he Mojave Rh'er Ba$in, loca:ed in r.he 
rapidly gr;;wing High Desert region 
ea~ :-Jt Los Angeies. But nOt all the 
implications of tht.: ruling for the 
Mojave Basin are dear at chi~ point; 
several i~ue5 rnl,ed bv ~he case will 
return co the trial COurt Judge for 
disposition, How those is:iues are 
decided could lead to further legal 
wrangling. /\s for the ruling's starewlde 
'impact, 4uc~tions linget. 

The legal system is known for its 
slow, methodical approach to c;";1.nge, 
and, at times. the most imoorcanc 
fr..pact of;!\ case can re~r. on rhe 
meaning of une 5tmtence or one 
(coer.me in an innicarerliling. 
Already, there is interest in a phra5e 
cor-tnined i:1 footnotl': 13 in the 
~Iojave :uling anJ what i{ may me:m 
in future water righb c;).ses, 

The footnote discusse~ imp!u.:a· 
~ion$ ot :l 1979 ruling, Re \XlaCeT$ of 
Lmg \idle)' Creek Stream Syscem. I!:', 
Long VaEe:, the state Supreme Court 
found that while unuercl::ed npllria:1 
rigr,ts. in most :ircumsrances, wet\.: not 
:Qs;: by non-use, such an unexercised 
:-igb could :::e asslgned a lower prl()fit)' 
In a streamwide setdemenr compared 
to active appro?riative anc. nparian 
righc$. Footnote 13 suggest~ :t:<1: such 
a ;>rinc1t:'le cou:d be applied to Qver­
ly·.ng groundwater rights, concluding 
with ::r:i3 senren.:e "If Californian::> 
exp~ct co harm~nize wacer shortage; 
with a :air alloca~ion of future us", 
cou,:s should have some di~crc;:icn to 
iimit the futllTe groundwater U~<! of a:1 
ovedyinc owner who :1as exercised the 
water ri~ht, and reduc~ to a reasof\3b:e 
level the amount ~':1~ overlying '.1ser 
ra:<.es from an overdrafted ba,m." 

Some ,I.t(orneys, such 211 Markman, 
theom:e eha: thiS foomoce would allow 
for a reductiun in an unex!!fcised 
grol.:nd'.l,·acer right - especially In an 
overdr"fted basin like:: ch~ Mojave. 
"Agricul~1.l!al P1Jl!ll::'in~ ., lone in the 

T-685 P.003/~11 F-536 

A groundwater 

overdraft solution 

"cannot simply 

ignore the priority 

rights of the parties 

asserting them." 

- Cailfornla Supreme Court 

5 

http:c.'t:.rt
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lower mb',uea WClU lci c"n~ume (he safe 
Yleid (,f the Mojave Basin," he ~aid. 
"Rememl:e:, at the ci!ne we sta:nd the 
case we had $Omc 250,000 people 
living in this aren in these small towns 
and cities, For these of us who :-tad co 
serve water to (hem, VOU don't have a 
chotce. YO,I ca.1.'t jU$t say, '\Vd\, it's 
toe I:x:;:;~n~ivl!, we'll stop ~erv:nc the 

. people.' You have to tinct a way to 
serve wate.r to cr.e people." 

Other attorneys do not belie','\! the 
fOOtI\OCe is that ili~nificunt; believing 
its call t.::> reduce extractiom "r.v a 
rea;;,:nablt! ~evel" l'erel'S only to the 
st'CHe CC:1stlt~tlon.s eXiSttngArtic!e .x. 
Section 2. whic~ reqtlircs :hat all 
wa[,:: n'::30urcc~ ruu:lr be p,·.t W bendi­
cia~ u:>e, This, they say, simply me:.lns 
th i,~ cla\;~~ applies to aU users ­
includ:ng those who hold)verlying 
groltndwar"r rights. 

7his is~ue ,;)r lX'es:e-rrl \i:',lter 
di$CLISSes che !.icjeve Riv<;r S<l.~(n cu~e, 
its bl;'.C~<gtound and :li:;wry, the 
~ropo~cd 9hysical ~olution, lind wr-,ac 
the scate Sl.pr(:rIlC (curt i'-iojaH: 
upir.i::m may rr,:.!.ln for the i'-foj<tvoe 
B::.l~in and t;;e ,e,lt \')r Cl.lifornia, :V\(lrll,' 
or the :;IJcres wer!'! crawn icon1. ~he 
Atneric~.n Gro·.tnc. Ware: Trust·:: 
St.:pt.::mber ~9 I..:cnrcrcnce :n ."\nuhe!rTl. 
which \I'\ddec a panel disc'Jssiol1 of 
che Mojave adjldlcatlon, Fer more 
back,s;c'.:'und l:1[o~m"cio:1, please refer 
(0 the FUI;.ndaticn's:1~wlv !(!v(:;eJ 
La)peT$,:;m ) Gw;de to 1,,'V(!CI:7 Righr~ La<) 
and thli! LaJj).::rsol1·;; Guide :() GrOtmd· 
water. 

Background 
The b::ldw(l(~r:< of die :v{!\j~ve 

Rive, orl~lnme i:. ch.: San B<:rnMdil:(l 
\buntain~. \'/ht::r~ rain and ~n!)w 
l'un(1ff ;::h',: ·:i~e til rh<! W,~~< :="rk .)f (h,.' 
MOj~'1'.'¢ Ri\'e-r <,nd D~<:p C<:t:'k, Tht',' 
.we w~.c.;,;rw~w~ Join :\~J.:,:th<:r ".' f~TI\l 
ch~ \ll)j;lve River in .; I·nlll'hil! ~:I\:;l 

cdl!!d T:1e Fmb From rhi~ p()int. rh' 
lOC.m:le,~ong Vf~")j;w~ R.:WI' fkws 
:"L(')fth chrou~h r.h: c;)mmuflirn;.' Ii 
V\cr.cr':lile ;)r,d H.elelid::tle bl!t'.Ht: 
:um il)g ~lsr where it t1(l\vj chru'l~h 
Rilnr;,\w;l11d A:·ron. ~:1di:1g ;!\ .:1<­

deser( reg\o;) of S<:da Dry bk:, 

in :hc Mojave River B~~il1, dl~' 
groulidwate( aquifers and th~ surra.,;'-! 
water stream act as one water .,ourc;,:. 
wlch the ewer recharging the b~'in ;:111,; 

~roundwater Jiscnarging in several 
plac\:!~ to pmvlde surface flows in (he 
river. MQuntam man ledediah Smtth 
,olned an apropos phrase for the 
Ntojave River in 1827: "Th!e Inct"Jn. 
stunt River" noting how 1~ Hows ab()~,'e 
ground in )ome places ;lnd below 
b'1.'ClUnd in others, 

E:1compassin~ some 3,600 squure 
miles, the :Vlojave Ri\"~r Basin is about 
~he size \:l C;)ru\,"cticut. It is dlv:ded 
(!tto fiv!! hvcralogic ~ubareas: the .AJto, 
Centro, Baja. ;J~~te and Esce basins, 
Because these basins are ince:'con­
nected, SOr.1e of che surface in-flow :c 
')n~ basin I, ,)ut·flow from another. 
Av~ragc annual precipitati(')n in chis 
;lrid r\!ljicm is between 4 a:id to inches. 
:md the grOllndwatel' basin serves as 
t:,\e ,')nl\' :0::,,1 wacer source fer resi· 
del\ts it... this part or' San Be~r.a:dinc 
County, liorth d the San Bemardino 
M01:m"im. 

n'\~ ~t\oJa\re Desert ser,'ed as one 
of :r.e ov<!dand migr"atlOI' routes for 
early California ~cders, The fim :ollds 
were builc in c:"e l850s and by the 
18605, SO:T1e 2.000 ws;;:ons were 
haulir.g fre~ghc across che d~s;;rt, tti.;lv 
..:!evdopm~t~t in this ;!!giQn ce!'".t~r~d 
on a~rkultuta: productior'., paI'ticubr'ly 
in che Vkwr V"lley. Wacer diversions 
to \r:'ig::l[e 'Jr~harcls, grapesar.d alfaifa 
tOl)k thel:' wll and .~'i the 1950$, 
a;:cnding co che California De::>ar:­
;"enr of Water Resources :D\XlR), 
,he ~ loja',re River Basb had begun 
(0 ~xperiencc 0verdraf:. (Ovcrdratc 
(i a groundwatcr ·:::astn r.,;sult:; wh~n 
~xr.racti()m ouq:mce either nacl:f<ll or 
,H'rifcbll'echarge over a penoe of 
.;<.:\'~'·:nl Y":\;·~') 

'(,,:r rhb ',V;l,; .11:\," rhe time of nn 
'lrt;;111 1",l\lIH fur ~/UilIVC' l')<..'~c:'c tllW\1" 

'1I1.1l:!~ Ap',k V,dh:·,' :1I\\II-k~,p<.:ti;;. 
'.:\'lllr'":t Ii :,'1 \ (,II' w;;t,:r 'l:l\\H1!.: 'lu:rii.:ul, 
rWld lin.! i'hh'I··i<llll~':I> h'·Ij.!htt:Il ....l 
;u,,1 ;':I'(lwrh ill Vi,,!'''1' V;diL", 1;,',1 1i.':1 

.-h"r!· iV':,\ "Ie:,':· illdt illg ;':,.,111'1 '1 Hlld 

.1"'11,1, '11111<';11 111 I ')(ll;; III • mI,'r 
1',' if.":! ,,\ 1I· y : I I,.!:: I· \'" II'I . 
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Supplemental water was viewed 
as the answer. In DWR's 1957 State 
Wacer PI4ln, the Mojave Desert was 
identified a$ one :u'ea to be served 'Y 
what i~ now che State Water Project 
(SWP). Re2ionai officials, In turn, 
took steps co control overdraft through 
the formatiOn of the Mojave Warer 
Agency (MWA) on July 21" 1960.lts 
mission called for the MWA t:l "do 
any and every ace neceuary" so that 
sufficient water would be available 
for any present or future benefici111 use 
of the lands and inhabitants within 
the agl.mcy's jurisdiction. 

Groundwater Overdraft 
By the 1960~1 it was ObVlOU!:I that che 
Mojave rtiver Basin was :n seriou~ 
oyerdraft. To bal:mce water use and 
,~upply, the MWA initiated its fjm 
~ffcrt: to de;;el'mine wh() h::ld rig~ts to 
w:'at wa,er duough a:1 adjudicatiol" 
filed in court m 1 '::164. Through chi$ 
le~a] process, a C;:Jurt can a.ssign 
)~eciiic ',vacer rigrm CO spedic ',vater 
'1~erS a:1d -:,,,n com?d th~ cooperation 
d (C1.lmpers w!i.o :nigh: otherwise refuse 
:c limit their pumping. . 

Watermaste!~ often arc at;;lgncci eel 
-ensure that pumping conforms to tn, 
',lm:{S defined by che ccu~t's decision. 
Ttlere <Ire 1.$ other :;,djt.:dicated baslm 
',n California, mosr:[v loc<lted in 
;cutherr. Cahfor:1ia., induding the 
C~mrat 8asl1"'., Mall", San G",briel 
Basif'. ;;,nd Chir.0 Basm, 

\'\lith mere ex[.:'.;nsive sunOlc" 
water expected to <lrrive ',r. the :eglO:"'L 
in 1972 d:roL:gh the SWP, MWA 
clffiClals :,ehe,;ed it was imperati'.·e w 
establish nglm to :r.e eXlseing water, 
In p:ilrt 50 tha: new water users who did 
:~ot have old :ighcs would bear a 
rl.lgher burden of (he cons to import 
SWP s,lrface $l1P?lies. (Regular 
ddiwry oi SWP water did not begin 
until 1991; deliveries were delayed ir. 
',atge part c-ec<luse there were no 
delivery ar storage faciLcies. As a S1:a~e 
w:w:r contractor, tbe YlWA is en~icied 
ro an annual allotment of 7; .800 acre· 
feet ~'1f wa1:er from th~ SWP.: 

The MW,,:,,, took steps to initicue 
adjudicl!:ion by huing a speCIal 

• .YetrtJ Area~ Dry Lokes • C4iif. A,qu,t/urI 

• .'vJajor Highwa,s • Moj(1.'~ River 

C')Ul'.:seJ in 'Ylarch 1964, The age:1cy 
conc.u:::ted a ii<enes of communicy 
mee~lMS ar.c torwns, and undertook a 
nu:nbe; ::,;t .itudies of :he a:ca'~ ground­
water u:e a:1d :~chargc. A.:ljudic<lnon 
as the b.;!st way to m:::nage the legion's 
g:cu:1dwa1:er, however, was :1eve: fuJy 
<[':-.dorsed 0'.' al; p3Tlies. And :!l'flld 

quc~:ions of whether upstream u~ers 
would benefit as much as dowmm:am 
lm:r~ frem ~uch a pro\::eS5, the initial 
MoW; ..: F,iv<:r Sam; adjudication 
collapsed in ,he mld-I97Os. 

Grou:idwater overdraft in the 
region continued through the 1980s as 
Los Angeles commuters poured into 
el/er-fanher outlyU1~ c()mmunitie~ 10 
search cf :nerf;; affordable hOlJ5in~. 
Popdacr;n in the Mojave River Bask 
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area reached approximately 293.550 
in 1995, co:npar~d w c,oeo in 1930, 
Bn,:,~d ell'\. ~TOWi;h rnte, developed by 
the Souchern Californi.a AssociatioI". 
m' G:,wemmencs, peputation within 
,he MWA ~er\'ice area is exp~c~eJ to 
incrca;.;c:1) abou: 5AA,CCO b·! W15, 

Bec:ll..se the M()jave River Basin's 
five hydrologic subareas are linked, 

downstream lIS~rS' ground. 
water supplies an: affectt\:, 
by upsm:::l.In withdrawals. 
Such. was the c;)se (or the 
city ':Ji Bamow, lying 
dow;;,~tTeam of the {,l,t­

developing C('ll"ntnunitles 
cf Adei:3.nw, HesFt'tia, 
Vicrorvill(;; .,..m! Ap?lc 
Vulicy (th~ Victor Vull~.,. 
urea). 

[r, ;'990, Barst..,\\.' ,:1id 
c:'e S0uthern C"liiorn;" 
\'liarer Co. sueJ (Ci::; (if 
Bc;mow e. aL 'I. C;L:,' ",t' 
.-\QeiantO et :i.!.; in:J.n 
att<~m?t t~J j~cure a 
;;pccn:':c am<.)ur..t of ~,(,~Jund ... 
w;;ce!" - >3J,OOO ac~e·ieet 
<11",~u(llly - a~air.:l': anv 

futU~1: upmeam dev~lopr:lem in (he 
Victor Valley area. ":"he ":(1it\~bint, 
filed in San 6e~t',ardin(, C)un:y 
Syp~rior Coun, ~bc' ca:led f,)r rhe 
:-..{t;YltI·, to fu:fill irs statuW!"i uuhvr:c,,! 
:c obtain and Fr,Jv,Ji;1 :;urrkmen:,.tl 
water fur u~e wit:-.in rhe ~/\:;F1\>e Riv<::~' 
BasiC', "rea. 

Glos.ary 
Adjudicate -To determine rights by a lawsLlir in .:.ourf.. 
Appropriative Right - A right basltd (In ;'Ihysk,ai coned ;',f W<1Ce.f ;';,IJ 5l!1Ct: 

19! 4, a mHc-is~ut.J permit or lict!".)c fm :t~ h:"n<tfki~11 "<i: 

Correlative - H<lvi1'l1/ OJ mutual or reciprocal rclutien; (h~ ;:xi,ccnc;' ,,( nn.: 
nece:l!lClfily lmplie, tht! exi~eence of the <.l:hc:.. 
Prescriptive Rights - Wuter use dght~ ~uin\.'J hy m:spu~s ~lr lln"1ur.h,nb:;:,1 
use thut npen mW a titl!:: - on <l pur with rights to l,md gained thEltl!,(h 
adv..:t'Se pOliS<.:ssi~)n. To rc:-rfect the nght, the ~I·~(; of wllter :nu;;~ he (1d\'~r>\:, 
ht)~till!, t>pen and continuO\.,~ tor five Ctm~et:'Jtj\,~ i't::ur~ aguin;it d fTivati;; 

wacer righu holder. 
Reaso1lllblc and ~neficial Use - A '>Ultt' ccnstiWti,Ull"'! reqL,iremr:nt 
(Article X, Section Z) that nil w~t~r resources must be ru; Tn henetici;'\~ Cl~e, 
rrevent:ng Mlste Dr unrenson'lole llSt: or ur,r\!"sona'~I~ rnd',,),j (,1( l~se, 
Safe Yield - R:uc of extraction that d,x'~ nm J"·,,,;i..::c <l gru,mJW<lt\.'f r,'cl-im 

(/III.:T tirru:, 

The Phvsical Solution 
The MWA flIed a croll:H.:or:1plamt 
10 1991 reqwm:ng a detetrninatiol' 
of water rights io the basin ro end 
the overcraf: - :llunchir,g the ~econcl 
attempt ilt adjudicario::;, of the baSin. 
The cros~-ccmplam[ c:fectil·ely 
expanded the adjudicated area co 
ioclude areas downstream of Barsw\\" 
and th<:! areas now known as che Ene 
and C5ete S\lbare<ls (the L,tCerne 
and E: Mirage Bmins). wbch are 
::ldjSlCetit (0 ,'\1\d hydrologically COn· 

lleered to the Ylojave River Ba~in 
(Alto). which Illciudl::> chi.' Victor 
Valley at\~a. 

T:'e court ordered chat (he 
litigarion be pla.;ed en hukl co giv:) 
parries rime :0 negoc:ate a settkment 
!lnd develop a "pl-.y~iC'd1 :idut:\.Jn" :0 
rhe grounciw<lcl::! ovcrdr:lft. With :hat 
order, :it ~V!olav~ Basin <lcjuciic<l:ion 
c:::)!nmitt~'~ composd of ,;1([01'1'.<:\'5 ';1\'\': 

(:t".gir.~~rs wa~ 2stahii~l;e.:l CO ;!;c1cr.e:: 
d~'::l ;me drair a. Stipulaced jud'imer>.t 
:mci ',::hvsical sohtion, 

,A.fter CWO veers cr ncgo':lanc-rb, 
,:he com,rnittc~ 5ub'1ii:ted a cir:ltt 
phy>ical so;ution tc (he c(,ur:;. Rather 
th2.n focLlsing on <l ',velt bv weU 
d~t~;minatio~ of w;'o used h.O\'" I11UC!; 

water ami whcse rights were par:> 
mcunt, tht! committee fav.-'lrea ,:m 
\::I.\uicabk: a?pcnionrr:enr i:1. whkh 
aU rcajor uset'S would be <isKed (0 ..:~,t 
hn<::k the il' Wlcer \,;se, 

The <irate ?hy~ica! 501utl(m 
rt.!qu:red tnJ.t e~ch ,u:;'::Jre;:J \\'id~i!'\ 
rh~ ~,hjU'I!! Basin pre,vide 8 speeit.;; 
.;[UilnWV or' water cc cr..;; ldIO.::.U\!;: 

,i, l\\'Ii:.tfe~\rn ~1.lbarca, :-':0 Lmi:s we~e 
I'i,,~,t'd un '111'.::J.(. peQple could w',r.hdr:~\':. 
l'llt ~:I,:h '.I'as ;ll1'irted a certam :::jual'.­

tlrv <.::11 "-'f,.; " "1;,.1.<'; ::l[in~,al i)r;;\dl:(:':lon 
,1:t,'w;ln·.;.'" (r'n ..y rr\l<;\,l~~I(,n "ilol\'> 
nn.;~') b:l~,.·\1 1'1' rh., '~"(';lf::-"<r ilro(H.lnc (Ii 

wn:<:.'1' .I~.~',I .'.'\',\·nll I \').-\Cl ,;I,d 199(; 
l'i~t'':'! \.\"I..:'rL:' lu !\.:~h.!"·\' :!t,1I .11lHH (Ir h'i 
2:) pel'c<;;nr In 1 p,r"'111 ill. r,'III,'II:' 
Over five ,/1::<1:,. -:-II ..,} wC'tC' !rv', " 

p'Jmp more f:1«r, rh.\[, ~"r \',11('1' 

p'Jmped la exce% uf d'll'; ::il" "11\1 ","I' 

H1C!eCt co f':<:::i, wb,h w;Juid I,,' ",,",I 
to pay (or im;COft.::J S-'X'[' wat(r ,"'.. , 
d.tl.'rnatl'.'\: t'(,I\, th()~!,; who pl!l!lr-=d 

http:idut:\.Jn
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mOre than their free product:on 
allowance was to purcnase additional 
water from someone e.lse, e~tablishing 
a market mechanism in the Mojave 
Rivet Basin. 

At rhe core of the sCipulattd 
agreement was '!I pbm to develop a 
funding me<:hanism to buy SWP water 
and balance supply wich use. "The 
stipulated judgment had to be negori­
aced in such a w~y that the ag people 
wouldn't leave {he room," Markman 
said, e:xplaining mat the ?arties tried 
to make it more aCtrsll;:tive for ag users 
to transfer water to the citil.!s and 
allow for a SLow, gradual redcc:ion in 
the "free production" allowance; 
scarting with lOC percenr of produc, 
tioIt and endit".g WIth 80 ?ercem of 
historic use. 

"We wenc forward with the idea 
,)f saying, 'We are going to pre!lent 
this stipulated ;ud~ment 'as an equi­
:able approach. We are nOt going tv 
a!iserc prescript:ve rights. Court, this 
i5 equicable co ~ve~body, It's not coing 
to impair anyboay's rights':' he said. 

Super!p( Court Judg€ E. Michae: 
Kaise: ordered ail ?ar:ies in the basin 
who puaped more than 10 acre-feet 
a ye:;u; tC stIpulate to (agree :0) the 
physical soh.lrion, fight it, or accept 
it by default. More than zoe parties 
stipuLered to the solution. which went 
inco eifect October 1, 199.3. Kaiser 
$ubsequer-.t1y held a trial in 1995 to 
<,djudicnte the rights "f those whl'! 
retused to stiouiare ~c th:s solution ­
t~<: city 0; Adelanto, ] e~s Ranch. 
Wa,er Co., and :he ::lifalfa and d;lirv 
taIlm:::s who became i<n<:wn as tr:e 
Cardotc Group. 

Five main iS$ue$ were set to be 
determined ciuring thiS rrial: th(:; 
":.,aF;:cterizacion of the water rights; 
the pr·.orley, if any; the US~ of the 
water; whe:he: those uses wue 
reasonaok; and rhe arr.ount c,f reason· 
able and benefim.l use. 

Although the Cardo;::!") Group 
mltially argued that they held 1'\parian 
r:g:-tts b!!CaU5e :hey pum?ed wa~er from 
an underground river (the Mojave). 
,:l;Y \Jltim:.m:ty relied or, ',:;vt;;rlyi~g 
groundwater rights - the nght to pump 

basm's "sa(e yield." 
must be applied to Rights '(0 '-Me the 
groundwater use. groundwater 
Kat'Z also I:!stab­ were based 'JPQn 
bhd t:,e conCC'pt demonstrat~d lise 
,,f .on overlyins in the lost five 

years of pur::.ping.right :n which all 
prQre:cy ,")wncrs This decislO:'\ 

. above a comrr.on resul:ed m'J: "race 
to the pumph,")u~enaquifer possess a 
as groundwacershared ~iih t to 

feason~b;e US!? Q( users or othcr 
overctra{ted basins the gro'Jncwncer 

"quii'er. Over\ying attempted to 
users ;:oLdd no pump maximum 

T-ass P.OOi/311 

Groundwater CaM Law 
In California, grollndw:aer pro­
vides ab.")ut 25·30 percent of the 
sta~e's Water supply m nQrm;!l 
years and as much <lS 60 percent 
in critically dry years. In spm: of 
this, California has neither a 
comprehensive groundwarer 
mana~t!mem plan nor a permit 
process to tegdare g'l'oundwate:o 
withdrawal. There are, however, 
several judicial deCtSl0ns that 
proviae general parameters f'-'r 
thIS area. 

The fits( is Ka.tt v, Wdki'luhaw. 
This 1903 stare Supreme C:>ur: 
ruling deterl':'lined that a rule of 
reasonable use 

appropriators are subiect to Wfirst 
in ci)'Tle, first in right." 

For chronically overdrafred 
groundwater basins, the state 
Supreme Court developed th.e 
doctrine of mUt'.Jal prescription in 
1949 in Pascui.aw. v. Alhambra. The 
court decided that various users, 
bduciing o ....erlyers and appropria­
taTS, had acquireci prescripuve 
rights - rightS to infringe ·..lpon che 
established water rights bv m!!ans 
of trespass or unauthotlzed taking. 
Each was·awarded a proportional 
share of the baSin supply. The cotal 
extraction amount was limited to i:1 

longer ~ake 


ut".hmited ~uantitlcs of grounJ. 

water wjthou~ regard to the needs 

of others. 


Subsequenrly, ceJUm estab· 
lished thtH ;:rOl.:ndwatex may be 
app~c:p:iated bv pumping and ;he 
reSQurCl:: cransForted f'ir use. on 
non-overlYing land. }-i,1.")wever, no 
pe:tmt p~Cic,~durt; eXIsts to ;cgulate 
such ,~round",a:t:r appropriations . 
.~.,propnacor~ or grounJ~Y'ater 
possess a ngh: subordinate co an 
overlying right. It' a groundwater 
;);Jsin is adjudicated, and ;;Iii 
reasona!:l~ and beneficial overlying 
:tg.ht~ arC so:Ici'lf.eci and 5uff,cienc 
51Jrp!US groundwater exi~ts. the 
dairn uf an appropriatOr wii! be 
al!owed by the court unde~ most 
circ\.lmstam:c~, Am<'Jt1g the=elves, 

. quantitll:!$ of water 
to increase their five·vear pumping 
recorciprior to cocenrlal :itig ... ~ion 
and to:maximi:e their eventual 
adjudicated ernitlemenc.s, 

The sta.te· Supreme Court in 
!.-os Angeks v. S~ Ferrumdo :n 1975 
t,mdercuc its decision in P>lsadena 
',;>'{ holdi:lgthat the water ngh~ of 
puBic entities. such as city govern' 
ments. could not be prescIlpted 
3lthculih public and private entmes 
may ?rescript againsc private 
entities. A number of <..lcher legal 
changes were made which many 
fd( made it more difficult co·use 
the Pasadena "mutual prescripcion" 
theory. Some of these restramts, ir, 
tum, app!!;).! to have been eased 
through the court's recent Mojave 
ruling, . 
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water that underlies their properry ­
a:J the basis of their cas<!. 

Under California water law. 
groundwater and surface water are 
rreared as cwo separate re:iourccs. Post:­
1914 surface water use is ~ubjecr to a 
pcr:nitti..'\g process OV\!nleen by the 
State Board. Subsurface flow mov~s 
through the sanci5 and ~avels under or 
next co a stream channeL Subsurface 
flow in a known and definite sub.etra­
n.ean stream is consjdered w be part of 
the stream and is ~ubject to the same 
riparian and appTOpriadve rights thac 
gUide the use of the stream icself. 
Although such subsulrace flow is 
regulated by the State Board. case law 
presume3 that if water comes out or a 
well. it is p<':\'~Qlating ;ifoundwarer. 
which is not subject t:) State S(,arci 
jurise.iction. 

Kaiser determined cha~ the water 
3.t issue in Mojave ',vas groundwater. 
Ir. his Jaauary :996 ruling, he upheld 
:he physical solucton for all users, 
cOntending that the comtitutional 
mandate of reasonable and benefic!::.l 
use dictatl:5 an eqllira6le apportion­
:nene of al~ water rt2hcs wr.e';\ a river 
',asin is in overdraft, The COtllt found 

that it w~s unnecessary to <ldludicate 
individual. legal water rights, conclud­
in~ thac the propoied physiClll solution 
wculd be fair and equitable to nor:­
stipulating farmers and would ben: 
satisfy the use priority - that domestic 
use has hIghest I)rioriry, followed by 
irri~ation - In Water Code se<:rion 
i06. 

T'ne city of Adelanto agrt!l:!d to b~ 
bound by the t~rrn~ iJf the judgment 
following the trial. but the Cardoto 
Group appealed, arguing thac che 
physical solution was invalid bec~'use 
it did not recognize thei: preexisting 
and parar:10um: water rights under 
California water law. Jess Ranch 
Water Co, also appealed. 

The cicy of Barstow, the MWA 
an.d ':Jthet partics wh.o signeJ thc 
mpdacion contended that the 
Cardozo Group had net proven th;::\, 
had any water rightS that the judgm!.:!'.t 
'adversely aifected and chat :my wat"r 
ngits these f:'lrm~rs did pcssess we~e 
limited bv the Comtiwtion's re~.icn­
able :.:Ind beneficial use doctrine. 

The 4th District Court oi Appeal$ 
m.bd with :he farmers, and, ultimaceLv, 
so did th~ state Suprem~ Court, "Case 
law ~imply does no( support applying 
an eqUitaole apporticnmem co warer 
use ,.laims unless all claunallcs have 
correlative rights; for ex.amplc, wher-. 
parties escablish mutual prescnptwo," 
Jltscicc Chm wrote in the Coun's 
cicci2ion. 

"This is a lesson of wha~ Clln 

nrlppe:', to farmers who dc:,'t Hgh:' 
Dou2'herr.,{said. "If mo~e farmel's had 
Jotned and fCll~ht to orese.rve cheir 
'vater :ighcs, w~ would have ha.:i an 
ndjudic;;tioil, not )l stipulation. 1 u::;:e 
f::mr.er~ to fight If they get it\Yolveci 
in a wacer war." 

Proponents of rhe ?hysical 
~olutii.ln acknowk:dil~ th'u a flIt! 
adjudicacion rr,ight have resolved 
these issues and fcre,~:alled this 
lengthy legsl bartle, "ThlS else n~ver 
would have happened If che Morave 
Water Agcnq· Or >orne ether 'agenc\ 
had funded an in\'e~tigatLon of the 
7.00e wells in :I:e Mojave Riv~r R~.c;in, 
well b;; ';w:L hy well," ~[arkman said 
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"But ncbodywali going to "pend the 
rime and the millions vi ciollar~ 
n~Ci:.'~~ary (0 investigate each well. 
The qu.:!stion was, do you gO ahead 
and cry to get a plan negotiated by 
which you can manage the r~source? 
Or do wu walk away and let the guy 
wirh rhe deepe:lt well and the :nost: 
money co ~pend pump unci! the ocher 
people can't pump anymore? 1 think 
whac'~ really important is what now, 
nOC what if." 

What Mow? 
1n the afterm\l.tn oi the mne Supreme 
Court's ruling, ar:orney Bill Brunick, 
',,-ho repre~efi(ed the MWA, believe:; 
$ome of tht:: parties that signed (he 
stipulated agreemem will r.()W try to 
bJck O,lt, ill: which pOlm, he will 
recommend th.eMWA 130trd of 
Directors oppose any such effon.5. 

AMrht!! iSStle pending for MWA 
coard mernOers is whet to de. wtth the 
es(i:nared 6,000 well OW\ierS who 
pump ttC~S chan 10 acr~Aeer a year, 
T ....~se parries were purposely left our of 
:he stipulateci agreement after r.he . 
agency spent 5400,COO to S500,000 
:::'ylng ro sen-<? them. oefore determin­
Ing thela,k of data and 5neer number 
J{ tnest: users would prove COSt 

ptohtbit:ve co the adjudicatlo:1. "tvfy 
;Id\'i.ce to :he board regsrci:nii these 

minimal producers will be w ask ,he 
judge to agre~' to leave rhem alune:." 
Brunick sr.id, "b!.:t allow for aerial 
.:itlrvey~ by the lviWA co ensure :hey 
ate not pumping mOre than 10 acre­
feet," Whetner che judge wi:l allow 
tbt rema.ins ,c b<:: seen. 

Overdraft of the :vtojave River 
BaSin remains the paramotll".t issue, 
and Bnmick maintains that the 
Cardozo Group must ~till reduce its 
pumping. "We are mining the ground­
wate~.'· he said. "That's whv we started 
with the ftrst adjudication ~nd then 
thi~ more recent plan. " 

According to Brunick. research 
cotlciu(:ted by (he MWA dete,mined 
,hat th~ MOJa.ve Basin'; !ong-cerm 
average annual water supply from 
local. ll<Hl.lrnl sources is i;,COO aCre· 
fee~, Net' supply, however, is only 
50,900 acre·fee't after Qutf10w (8,200 
acre-feed 'and ccnsur:rption by flpari.:.n 
plan:s (t 6,OCO acre-feet) are takc-n 
inco account. Total wa~er orociuctlon 
rights in (he basin, howev~r, are abQlIC 
280.COO acre-feet pCt year. Of that. 
aoout 90,OOC ac~e-fc:::t (31 percent) 
goes to ,he municipa,ities while 
agriculture has production rights tv 
abol.:t 195,6co acre ·feet. BrUnick 
matncains r.hat ~ince ~he Moiav~ 
BaJin's sa:'e yield is only 50,J'OC "cre· 
f"et. 6e ""erlyi:1g users such as the 

http:Id\'i.ce
http:afterm\l.tn


J5c-14-200~O.:40pm Frcm­

Comt1'UOMn of NIW' 71·raUe 411Cibutlon 
p\p.lline. 

,.i.~,~:::.:,,:: ;-',,').:< 
Altficlliih;tN:.;ia~ S~pre.me ColJrt 

upheldtheappeRa~ coUrt~s ruHr.g, 
on most. wUes:iD.';Qtv~, in the ' 

,MQjav~,Rivet.~r;\ ~j~icatton. It 
,did reJect 'the'J~ Ranch W~teT· 
ci;;.\ bicltq;~ri:a&e' it! tOtal' ," 
ti~n3fernble,:watec.~riaer the':,,:'. ' 

" sriplli'at'ed·agreement frdm'appcolCi" 
, rru.'u:ely7;5P<r~re'feet ~6-'aboot': .' 
19,000 acre· feet..'Th.e.t::t<iaLcourt . 

"made this SamtfiOding, oasecl<Cm· 
,the factchat:die higher ,amoUnt,of 
water,was. not used: fof'. agi'iculrural 
p:,oducl!ion.bu~ fa: aqua-culture " 
(trOUt production):Tne 'Water-used, 
for trout 'read~ had'a low, ~9[\~, 

Carcozo Group :!lust redu\:e their use 
by ,orne i6 percent. This ill one iSSUl:!, 
,hough. thac will be decided by the 
rnal COurt. 

"In. my opinion. (he farmers who 
'tipu/aced are better off under the 
judgment chan <loder the oI'.alysis 
chat is rc~uir~d bv the state Supreme 
Court':; ruling," he SIl.:d. ''If you believe 
what che Supreme Court said is 
correct, the mere fact that they ar~ 
relying en overlyin~ rights in an 
ovcrdr'.l£ted basin doe~ nOt give tnem 
the right to pump down that basin. 
Whether the trial C,:;JUT! judge wi 11 
accept this type :)i approach. ! den', 
know, but I think this is whac the 
Supreme Court is saying." 

Brunick ,atd h.e wiii r~commend 
co [he MWA board that they pursue 
a correlativ!:! rights judgm.ent 'tgalnsr 
thl:! Cardozo Grc-up. As it' stands now, 
chese growers' ?roductl.on rights art.! 
abcuc 6,:;OC ac:e-rect pet yellr, T,.:nder 
the Mojave Rl'/et Basin stlpulated 
agrc~men:. they wO'..lld h,we had co 
ced:.Jc~ tiat bv 20 percent :0 abou~ 
4,800 ..crc'{~I;r, C~dr;;r Brunick's 
incer?re~atiol\ ,:;,( ~afc yif:l~d o.nd 
:or:elative nghcs, th<:: farme::s would 
be leEr with only 1,~Oi) acre-feet. 

Dougherty di~llg,eed, arg\!lng chat 
his cliems are ioc"red along the river 
where (here is no oVerdraf" "The 
Cardo~o appellants are either all ",tonI': 

.<umptive use, and Jucige Kaiser 
'determined. ~har. muchofthls water 
was. cycled through ,he tri')ut farm 
:md ret\lmed to The Mojave Rive':. 
where it was pumped 0Ut' by cirhe; 
users,le~& Ranch hadwanted the 
righc to s.ellrhis water; the trial' 
courti;lerermined that it must, 
,COntinue returning this warei"'to 
~he river. The appcllacecourrhad 

, sided with Jess Runch. ' 
Jess Ranch asked thesrate , 


S~preme Cburt to reheartnis 

matter, but rho:: i.u~tices refused. 

111e case wiH now return co d".e 

~rial cou~t for finat r;-solution. 


i-683 P,D!O!)!I F-S36 

(he river or :n the :-tinkley Valley .., 
and have ntwer had a problem getting 
w~ter from their weEs." he ,aid. As for 
Brunick'~ suggestion that the... be Cut 

back to 25 percent vf their h!sconc 
'.!se, while ·:)(her farmets who Sig::'tcc 
che stlpuia[ed 3greement ~ecei\'e Be 
pe:cenr, Jough.!rty ~a~d the rulings 
by the state Supreme Coun and the 
appellate court determined (he 
Cardo'Zo Group's wace: use is reason­
able and benefiCial and :notected 
their right to pump all t~e waEer they 
can put to such use, 

As fer new u:;t!~>. Brunick saki 
addicionallcgal 'dcticn may be neces­
sary to (trlsure that people who own 
land but ~av.e not pumped ground­
water before pay their fair share ~f the 
COSt of allevllCHillg th.:: b(ls.n's over­
draft., "My cc<.:omm~nd,mo.. is if ~hey 
r.ave not pumped. we h;::ve to bring 
a lawsuit againsc them €'.:1.d :1ave c;,.(;! 
public enciW:s declare pre$crip:ic:', 
against 'any new U~C$ a:'.d :1ew pump' 
ing," he said. "if the new users ....(lnc 
co ~igll on to ;:ic ;;t~p:.liation. then 
t~e'i can farm. Bl.lt the pTublem is 
it's more expens\ ve water; it wor:;: 
be $.30 ~o $40 an sere-root, it will be 
$150 ro $160 an acn::-foot." 

EVl!rt as they face tnese issues, 
th(; MWA continues to ',mplemen: 
the regional w;tte~ manage:nem olan 
it was requcred to deyelop by Judge 
Kaiser. A: the h(!ar: of thac p.an ls 
c.:Instruction Gf a ne".', il-mtl¢ p:pt:. 
line chac wtH ailow the J.gency to 
directly deli vcr S\X/P ·.vater fr:;m t;"e 
C<l.lifornia A.ql.leduct to dOU.'I.""meam 
area$ stich :\s 3arsr0w.:1ls:or:cally, 
the only way to get imported ·.va,'.:; 
(0 down;>(!eam an:as was ~::. release ie 
inw che: ~101a V(~ River f:om C:1e !tate­
owned L3b Sil\'(:~rwoo-i resen'oir, but 
much of the flow WilS r.:umpec out bv 
ground'.\.'3ter users be:'ore ic :eache..i 
<-!.:lWmnelm'lteas. C<mS~;1JCtlOn 0:1 

the pipeline beg:ln :n 1997 ar,d ha, 
b~en compie:ed co areas r..ear tht' ~w: 
of Barstow. The :v(W.~ al~c) is in the 
;:m::as$ ,.)f constructing additiond 
g:c>undw3cer recharge basms along 
cliffe,en: punior.s (::If the ::VeT :0 helD 
recharge the groundwater aql:ifer 

1.:.. " \':(/f;lStern W:lter 
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;md use SWP water to reduce the 
overdr:lft, 

"Everybocy net:d¥ to realize chac 
they all contribute (0 the problem," 
said Vaie~ie Wiegenstein, the scnff 
member who manag~s the watermaster 
function for the MWA. 

The MOIs.ve River Ba~in ruling 
w3:; the first major mite Supreme: 
Court ruling on w~(er sinc~ the 
landmark public truse doctrine rulit!g 
in 1983, :Vatiorlal Audubon Soc:ec-y t'. 

Sutxrior COtrrt. In that decision, the 
court found that recon.'1idl:!ration and 
curtailment of longstandi:l.g wat~r 
rtghcs (the Los Angeles DepEI.rtlnenc 
of Water and Power's divenior: lighcs 
co Mono Lake tt'ibut:aries) were 
authorited .if r.ecesssrv to protect 
the public trust, induding the water 
nghts of tributaries cf navigable 
,.·;:ters. The necessity of protecting 
me public: trU~t was to be determined 
bv bal:mc.ing the ...·allie and C:)S.t oj 
inmeam water needs agamst the 
benefits and. CO~t3 of diversiom. 

[n the MGjave River Basin nt'Ling, 
th~ 'lcate SupremeColJrt was careful 
to note that "our decision in no way 
hmlts the administrative authomy of 
t/-..z 3rate Water Resources Comroi 
Board, nOr does it affect the State 
Board', authomy over:surfuce waters." 

Snit, attorney Kevin C)'Bnen, 
who filed an amicus brief 0;:) behalf 
of the Northern C\\lifornia Wat:er 
A6sociation, said this recer.t decision 
"$uggests that the pendulum has swung 
back In favor of the recognition and 
Frocecticn of ',vater right:! priorine5." 
He added. """hlle the :vlojave decIsion 
is :lHensibiy narrow in ics applicabliity, 
the cour:: l s emphatic and unanimous 
rel~ction cf the invitations to further 
trode wat~l' right priorities wllllikely 
have lmplicacions in other wate: 
allocation comests throughout 
Callr"orl''.ls.'' 

HQW much of an impact the 
ruling will have on water nghts 
dl~?uteS and gtollndwater ad;udic3­
tior,s lt~ ot;'.er parts of rhe state 
remain.s unclear 

For hIS part. :viarKrT'.lln believes 
che decision strengthens tb: argument 

:n favor :J( adjuaic...mot1, despIte ~his 
ruling, if that adjudication indudes ::I 

quamttkacion of user!' Water ril!hC5. 
Oniy with ~ quantif;ed nghc, he 
contends, i.s a groundwater pumpt:r', 
right reallv secure. 

"I chi~k there will be adiudica­
:tons po£t.MCj(lve. First d ali, there 
is no ocher alternative except co let 
:he resource get ?umped, tumpec, 
pumped until the guy can't afford 
~o pump anymor.! and ,tops," he 
$aici. "And agricultural interests 
mav have mOre reason co adi'Jdicate 
than the municipal purveyOrs.. -:"'he 
ctcies and other pv.rveyors :'ave a 
rnte ba5e. They're going to find SQme 
wav to keep !H:!!\':ng water. WI-:.at can 
ag de to ensure \t can continu(i: t(,) 

produce! 
HAg ;m~ two specters h.:mging 

over It." M ..rkr:llln continued. "One 
is Ch3t if chere is an ,Jverdrafc of the 
bas:n, ~he agricultl..:mJ use: can oe 
prescribed agai:\st. Se~or.d, r.ew 
agric',JlcuTe can ~otne along and dilute 
his p()rticn ot safe yie:d, or throw the 
basin intq overdraft. People need t>:~ 
be qL!anrifleci. ! can't believe you can 
ma.Mg;e gtoundwa~er resources in 
CalifomLlI unless ·".n the producers at 
a given pcbt in tl:ne can be quantified 
an':: tho~e th<lt haven't produced 
don't get to com~ On WIth an after­
the-fact par.:J.mo'Jnt nght. 

"If you can't do that, all of VOll 

out t;"ere in the warer ,esource~ 
busir.e..s Cln iorge: abo'Jt planning 
becalJse all of you - agric~1~tUre and 
r..unk:paliti~ - are subject tC e. 
'Johr.ny-Come-Lare:' producer who 
sets up a tam.ing o~ra:ion." 

When it .comes to iindin\i w2ter 
for the scsre's growing If'.unici;:>alities, 
CO'Jghem' offered 615 caucion<.ry 
note, "For .citi(!~ and or.~ers who are 
appropriators it i~ b<!w...'t not ~~) d¢pend 
on. en overdrafted basin to tiupport 
your growth beca\.:s..: ~Ou msy find ehat 
you Clfe not anle to use thac water if 
somebody takes ')'OU to court," ne said. 
"You better make sun: the developer 
brings his water wit:" h~m - partie\.:.­
larly if ynll ~r!'! in at! overdcafttd 
basir.. " ..... 

Sep:ember/October 2.0('0 
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Well Drilling Information and 

Geotechnical Studies: 1985 - 2000 


October 19,2000 

There has been some additional data collected since the USGS and DWR completed their 
reports on the Borrego Valley in the early 1980s which should be considered. 

The Borrego Water District'accepted from the developer at Ram's mII Well 16, which 
serves Improvement District No.1. The District drilled a test well east of San .Felipe Creek near 
Highway 78 on its 30 acre parcel purchased from Dr. Nel and it also drilled a test hole near Clark 
Lake north of Highway S22. A research firm, Agbabian Associates, drilled several test holes and 
performed geophysical studies in the extreme north west corner of the Borrego Valley to determine 
the depth to groundwater and depth to basement. Lastly, the Borrego Water District acquired Well 
No. 11 when it purchased the Borrego Springs Water Company. 

Well 16. Location: SW1/4 of Section 16 TllS, R6E SBM. Test hole depth =705 ft.; Q 
1,500 gpm. ; Specific Capacity =40 gpmlft; Static Water Level =210 ft; TDS =310 ppm. 

The test hole did not reach basement rock at 705ft; the formation was loose fine to coarse 
grey-white sand. There was no evidence that the test hole penetrated into the middle or lower 
aquifers at 705 ft. depth. 

Test Well. Location: District 30 acre Dr. Nel property. NE 114 of SW 114 of Section 
3T12S, R7E SBM. Test hole depth =850 ft.; Well depth =844 ft.; 5" steel casing. Specific 
Capacity = 2 gpmlft.~ Q=50 gpm; Static Water Level =249ft.; TDS = 198 ppm. 

The well driller stated that the test hole reached bedrock at 850 ft. The formation was 
sticky clay, occasional streaks of some sand, cemented sand. The drilling became hard rough 
drilling at 835ft. 

Clark Lake Test Hole. Location: NE 1/4 of NE 1/4 of Section 16 TIOS, R7E SBM. Test 
hole depth =1,174 ft; Sample taken at approx,. depth of 1,100 ft. Estimated Static Water Level = 
150 ft.; Approximate TDS = 5,200 ppm 

The test hole did notreach bedrock. The location of this well is outside the Borrego Valley 
Aquifer. 

Well 11. Location: NW 1/4 of NW 1/4 of Section 32, TIOS R6E SBM. Test hole Depth = 
800 ft.; Well depth =770 ft.; Q= 1,500 gpm; Specific Capacity = 130 gpmlft.; Static Water Level 
=179 ft.; TDS =387 ppm. 

The well driller was instructed to drill to bedrock. He stopped at 800 ft. when the drilling 
was rough and slow. The formation appeared to be very good to 770 ft. which could be classified 
as upper level aquifer using the USGS designation. 

Agbabian Report. 

Geologist Clark Shimeall reviewed the Agbabian data as described in the attached report. 
Agbabian's study covered approximately four square miles in the northwesterly portion of the 
Borrego Valley aquifer. Mr. Shimeall's comparison of the Agbabian data to the USGS data for 
this specific location identified two troughs with increased thickness of some 600-800 ft. which 
were not picked up by the USGS gravity survey. There are no existing wells into these deeper 



sediments, hence we are not able to detennine if they hold recoverable high quality water. 

After reviewing the additional data that has resulted from new wells drilled and the work 
done by Agbabian, the Technical Committee judgment is that there is not sufficient information to 
make quantitative changes in the USGS conclusions as to the quantity of recharge or the storage 
capacity of the Borrego Valley Aquifer. The Agbabian study, Wells 11 and 16 all seem to indicate 
some extension of the upper level aquifer to somewhat greater depths than depicted by the USGS. 
The test well on the Dr. Nel property and the many other existing wells east of Borrego Valley 
Road appear to indicate the general extent of the lower level aquifer where both specific capacity 
and specific yield are very low, all is identified in the USGS reports. 

The test hole drilled near Clark Lake bed revealed a very much different fonnation than 
occurs in the Borrego Valley. This formation lies northeast of the Coyote Creek Fault; the 
dissolved mineral content of the water is very high and that water does not seem to be 
interconnected across the fault with the Borrego Valley aquifer where water quality is very good. 



July 16, 2000 

To: Tom Weber, General Manager 
From: L.R. BUTZell. District Engineer 

Subject: 	 Groundwater Management - Borrego Valley 
Stream Flow Records 

Background: The quantity of stream flow reaching the floor of the Borrego Valley is the 
principle source of replacement to the groundwater basin. For a number of years the United States 
Geological Survey (USGS) installed and maintained stream gaging stations in the United States as 
a public service. Over time, with tighter and tighter budgets, the USGS gradually cut back on this 
service. Many stream gaging stations have been discontinued and some are being operated only if 
a local agency cooperates with the USGS by paying one half the annual operating cost 

At the present time the only active stream gaging station in the Borrego Valley is the one on 
Borrego Palm Canyon Creek. The Borrego Water District shares the annual operating cost of 
about $15,000 per year with the USGS. The Coyote Creek Station was washed out by a flood 
some six years ago and is not likely to be replaced due to the cost and restrictions placed on the 
USGS by the Anza Borrego Desert State Park. 

Close observations by your District Engineer and numerous agencies and other engineers 
indicate that only Coyote Creek and Borrego Palm Canyon Creek regularly provide surface flow to 
the Borrego Valley aquifer. Other normall y dry creek channels occasionally provide small 
quantities of stream flow during flash flooding or during wet winters when rainfall levels are 
considerably above normal. One other inflow to the Borrego Valley is subsurface groundwater 
flow from San Felipe Creek. The USGS Study Report 82--855 determined the subsurface inflow 
from San Felipe Creek to be approximately 3 1.8 acre-feet per year. 

My conclusion is that approximately 90% of all of the inflow that reaches the Borrego 
Valley comes from Coyote Creek and Palm Canyon Creek. 

Mea§ured and Calculated Inflow to Borrego Valley From USGS Data 

Table A attached hereto shows the measured inflow to the Borrego Valley (bold face) from 
the USGS records for Coyote and Palm Canyon Creeks. The records on Coyote Creek cover the 
period 1983/84 to 1991192. The records for Palm Canyon Creek cover the period from 1977/78 to 
the present except for the year 1993/94. During the nine years that both stream gaging stations 
were operating, Coyote Creek averaged 2.58 times greater runoff than did Palm Canyon Creek. If 
we assume that the factor of 2.58 represents a ratio that is applicable over time both past and 
future, we can calculate the combined runoff of the two creeks for those years when we had 
recorded flow for only one of the creeks. 

Table A shows the calculated inflow to the Borrego Valley based on the available direct 
measured inflows plus estimated inflow extrapolated using the parameters described above. 



Table A 

Calculated Replenishment Stream Flow to Borrego Valley 
Water Year October through September 


Palm 
Year Canyon 

1977178 662 
1978f79 2,340 
1979/80 5,530 
1980/81 1,370 
1981182 1,310 
1982183 4,720 
1983/84 1,720 
1984/85 1,040 
1985/86 943 
1986/87 529 
1987/88 472 
1988189 260 
1989/90 170 
1990191 589 
1991192 475 
1992193 3,810 
1993/94 n/a 
1994/95 1,490 
1995/96 309 
1996/97 297 
1997/98 1,560 
1998/99 311 

Coyote 
Creek 

1,708 
6,037 

14,267 
3,535 
3,380 

12,178 
3,140 
3,280 
2,690 
2,080 
1,840 
1,090 

625 
715 
516 

9,830 
nla 

3,844 
797 
766 

4,025 
802 

10% from Calculated 
Other Sources Total 

237 2,607 
838 9,215 

1,980 21,777 
491 5,396 
469 5,159 

1,690 18,588 
486 5,346 
432 4,752 
363 3,996 
261 2,870 
231 2,543 
135 1,485 
80 875 

130 1,434 
99 1,090 

1,364 15,004 
nla nla 

533 5,867 
111 1,217 
106 1,169 
559 6,144 
111 1,224 

Total: 117,757 acre-ft 

Tewnty-One Year Average Calculated Replenishment: 5,607 acre-ft/year 



Appendix "E" 

Projected Life of the Borrego Valley Aquifer 
December 7, 2000 

USGS Report No. 87-4199 provided a groundwater flow model ofthe Borrego Valley aquifer. 
This report was a supplement to USGS Report No. 82-855. Annual recharge from stream 
flow was stated to be 4,800 ac.ft.lyr. The specific yield of the upper, middle and lower 
aquifers was computed to be 14%, 7% and 3% respectively. . 

In 1993, Dr. David Huntley worked with John Peterson of the San Diego County Planning 
Department using the USGS data and determined that there was 809,000 ac.ft. of water in the 
upper aquifer and 1,090,600 ac.ft. of water in the middle aquifer for a total storage of 
1,900,500 ac.ft. as ofthe end of 1979. 

The calculated accumulated depletion in 1999 totaled 445,500 ac.ft. In 1999 the annual rate 
of depletion was determined to be 17,500 ac.ft.lyr. At this rate of depletion one-half of the 
upper and middle aquifer would be depleted in 35 years (2034) and the balance of the stored 
water would be depleted in 96 years (2095). The remaining water in the lower aquifer would 
be difficult and costly to extract because of its very low (3%) specific yield and very low 
specific capacity (5 gpm/ft. of drawdown or less). . 

If there is no groundwater management plan and development continues (thereby allowing 
construction of new homes and businesses on existing lots and on other lands which have 
been approved for development, together with some additional agricultural expansion) the 
Borrego Water District has estimated that the annual overdraft may increase from the present 
17,500 to 33,500 ac.ft'/yr. in the next ten years. Based on this forecast for the rate of growth 
in annual overdrafts, the upper and middle aquifers would be depleted by one-half in 21 years 
(2020) and the balance of the storage in the upper and middle aquifers would be depleted in 
53 years (2052). ' 

When the upper and middle aquifers are depleted, any remaining operating wells must be 
drilled into the deeper lower aquifer where production rates will be much lower and pumping 
costs much higher. Borrego Water District ID 1 Wells 1 and 2 are located exclusively in the 
lower aquifer or Palm Springs Formation. These wells can be operated only intermittently in 
the 200-gpm range with an annual production of less than 100 ac.ft'/yr. The Borrego Water 
District's existing wells in the upper and middle aquifer typically produce more than 1,000 
ac.ft/yr. with specific capacities in the range of 50 to 135 gpm per foot of drawdown. 

References: 

1. 	 USGS Report No. 87-4199 
2. 	 Professor David Huntley's letter dtd January 26, 1993 to the San Diego County Board 

of Supervisors 
3. 	 Borrego Water District's 1999 Determination of Annual Rate ofDepletion 
4. 	 Borrego Water District's Report to Customers, Spring 2000 
5. 	 Borrego Water District Well Production Records 



---- -

I.A.IJ> 1:21' 160 r:: 

C!4J..(!..UJ..J'fflofIJ Or- T/PEF PtUJ.lrFc,1"GD 1..1 Fe DF {HIS 13t>IlI?E&.fJ 


VItL-f...6y AQI)lFrEr<-. . 


:C.. Rere-n.. to L'Hrz. ;w,J l'lS1 VS(;S l<EPOiZ:TS - BJl'rSJN RG~IrIA~be =- '-6800 dc-Rltr 
S pu:.tt1c: '1LS/...f) oC: n ..\.1:" BPrC;\'#J, U P1'6\L, M101'H.. t:' AND L...oW\SU. JIot.QOlfEJ'U 

:::t. l4 p/o 1 % ~ J.. 3"0 
I 

II RE"~=n.. +0 OR.· OA'VLP \4ut-J't'L..t:y L..~ Ie ~ DleroO C!.r;U'iJ-r'j Bo~D O(Z 

SQ~'fltV~~$ DTO I I '2. ~ \ q '3 . 

a. R'il1t. o~ AilJNVA-L. o:vr;.m.fH1..*FT b~Trte- B~IAllp.J:·lq9Z -:::. 11 
1 

2 1'f.R' r:l/Y,'Il 

6 ACC\)MUL.;k~ Oi:T'L.!?1l0N !"14S-l97~ =- 2'31100'OJ\-(..f~ 

C WJ4-'l'e1'2. "rJ SiO'lU'rcf:' IN I.Jf'JIIElL kf..)P f'l.4U>Dt..e A q01FEn. IAl 


IQ1't :: f,QDO,500 At:. Fl 


:'It I 8oAYl-C&O W~t'ett. D\.sr~c.L DEi~M-llVlA-no~ THA-T 1"t-ie lCP:', cVeA~ 


\;Ia.~ Ill- «; 00 A-c,.FT" I-t.,e. 


c T\I.: TorA'- C~PkC/.TI-f D~ TH.E' LJPY/~ AND M1I1PL.'!' Port/1.CN$ DE=! THe 

AC\>IHt:-E't2..IN 19LtS WJ+1"EYLLN<';tt.>~~~ IN IQ7C; -::. I,CJrolS00}£'I=-~ 

A cc.UOJl.1..LJ-'\...loY'Tt!fo D\lE'~v~roh:.ln'1 =. 231) 000 A-c..C:r 

1'1t4 5 e",p;lre.LT,( 0 ~ P.>~ ~IN -:;.. 2 I J"3 1, $00 A.G ~ 

De-T'l..cnoN 1'119 - ~9qZ 
BAS1i'J OV'C1<Dl'ZJ'H='-IN 1'777 ::!' ',2()O-+c.r:.rly,am. (.f.n,1M ltv Ij·U./Cf3) 
Dn~IN . 1\ II i'117::;z II 

) 
27'1 -r .. ,If"./..t 

/7 'I7'f -+ 2 = rt7 37 -+cp/'flL 1.. 13yrts
/ 

T!!T171-l. ()~/n. 16 yE'1t1'2. <:. ::: 113:; B / A-c.. £=:r. 


~y 1 1> I2pt..i?T1 0 14 1'112 - Iqq '1 

OIl'!:1]t f) l1.J)-"f'T" Jq q 2... =- {I 1 7 if 


11 1'11, ..... J~5cO 


2. ~ 771.f +2 :: /~ 337 x. 7yr.J 

vJATe.f1.. I~ >TO(1.*,-f? ANO IbTJt(... De~oJtJ 19'1'1 
Sjtl~,-e IN I" 7'} ': 1/ ~oo, ,-00 

11!">~ l\e-pt... 71..J..c.~2 - 113 5'1/
J 

Ie 5S Cep,... 1'2- -h '11 - 10 PI 7 0 '1 

;<!., I
J 
000 

';- I I'; 5;11
J 

100 , 709_ 

http:vJATe.f1
http:e",p;lre.LT
http:cc.UOJl.1..LJ
http:Port/1.CN
http:13t>IlI?E&.fJ
http:C!4J..(!..UJ


De:TEm.1'Y\ I AJ kT1 0 N W to\. e:N THe:- UP'1'elt. I'\-IV D M IDDL..E 

~e HI4Lt== CePl-E-rErP 


S1't> ~ e; I N Ict. 4- 5 ::z- Z / J? 0 5000 ,.,. c. F-T

1 

It':ss AtGIIlf1viakJ Ollen.O~)I,lJr 0/5';71 231 000 

II .( jol 7'/11. 11'3 
J 

1 
SS I 


It·f "I '11./,&f. 100, 1 °4 


Re'Yt1~1\11\1~ STo~,- Ic,.ct., I, ~ rS', 210 A-c.FT 


I, OG. SI Z. So ..o"'~ k"l~ 0 ~ .s~~ IVI 1'1 Li S -:::. 
'[)E'~ Q N 1,\ "t 5 ... 19'!"l Lf4S, "2 ~t). 

"J '1/ q"0 -;- /1, 5'00 Ac F~ /Yr­
"3 'S. L.f ~ cJtr1U F!l.D M \ "I~" 

S1'O'IlA-c..e WOl.1t..-O p.,w ot.JW HJtt,,(:. D'6"Y'~ IN (Q9'l --I- 3S'y~ ':. 2D~Lf 

'I 'EJrl4 S'T o-{l.A-G, ef" W 0 U 1,..1) ~ Eo F-u1.1. '1' D ~c.. ~ 

Re fvt.jIrllJ IN r.. r:J N r: r'\.t-H.-~ 0 y::. $'T1>It~e \ I Db 5 I '25''0 A-G r-r -7 (~Sea ::. 60.q '/it; 

'/ EJ'r-'fI.. $'i!>'il.1'\t. ~ w 0 V L.p G 'J D5j[..~ 0 - ~ 0 :3 4 -t- t. o. '1 :::. 2 t) 1 S-­

c..ON~Il)E:\4.Jlr-iIO'" OF- A!Vv\l!-~Y2- L..1FE: IP WA-Tc:'rLL>$t:' C<>N'THJIJ::;l To 

JNCY1~~· ~&\4. /0 y~s. R.e-~H1Nr... A TDThL.- O~~A..Ovt.Af:T ot=. 

33, 5DO fir(. FT h~ 16,/ THE' ye7Jr (2.. ? OO'}. 

firss\.IM ~ A- ve-n..A-(,. e: A-1V'W l.IJH.. 0 Vtntj))t1'/-P T () F :;~ $00 A-c. Pr /y /7. 

Fe.p. t\.t.~ \"'i~ Pb:ztOJj i,?qCf i-o 20 0 e; 
A DO I "tzo)'J)\oL.- De-vl(..G'"11o~ L~'1'i h 2.90~ z. ;z.51500A1:Ft!y'l X[C

I 

=- 2 S~ ~oo A-C. For . 

TOTAl- D=VLc---no~ r:,\/ !q~ 9 frv..... 1]:) '\"7Tl7 = 4/J.n -X....!...L- • '5,2'10 
Dept...E'1101oJ 'IttJ0'1 z,s, ~oo 
'-01"A-1... ()'=-'?~=ne~ 13'1 2.°041 70~ 2~O JlIc..IC=-T 

DIJE: Ii.AI-F e ~ S'~G ~ LJ 0 G 5' 25'0 ~ Fr 
/ 

/...ESS DE'"pL.E7lt)~ 'TtI2oo~ 100,2'1<> 

'3 Co 'i /1 (,0 -7 3 '3,5'00 to,c. r\ Iv 
- 1/ Yc)1-rtS 

VN Tr\IS BJllrS1S iH.~ ~lIJ!qw"4 /;WY'£?7l. JtND MICiH..c AQ()'FS'Jt~ WOlJt.D Se­

ON C M~I= D~I..e-rr:p 8y :2.0 0 t:t 1-- II YI:In1..S 0/1.. Ye-tJ<.2 0 2.-0 

11-1= 1QE'M~A.J1N~ ON =: HI'r1-::' () r- TH£ ~£;J Ft:i>f.. WWLD BE De-IJLlF7CP 

{J oc,Sj2.S0+33,S'oo =- 31. ~ 'itrPrJU SAo't 32 yeo+lt5 

b R. TH ~ 'if: JhI.t 2. 02.0 4- .3 2 ::. Yan 20 S-z. 

http:STo~,-Ic,.ct


1/3101Borrego Water Olstrict - Engineering Dept. 

~ALLEYAGRICULTURAL LAND 

OWNER ~CITRUS ACRES 

I 

NURSERY/PALM ACRES POTATO ACRES PRIME VACANT ACRES 
, I 

140-010-03 80 
140-010-05 80 
140-010-09 80 
140-070-22 110 
140-130-01 71.9 
140-130-43 

2 Jones 140-070-23 50 
3 Burnand 140-010-10 70 

140-070-02 154 
4 Bauer 140-010-08 120 

140-010-11 136.94 
140-070-17 40 
140-070-18 38.56 

5 Nors 140-030-03 159.751 
140-030-05 156.94 
140-110-18 36.97 

6 Fottlner 140-070-05 40 
140-070-11 9.62 
140-070-19 7B.56 

1 140-070-31 80.86 
elav 140-070·14 80 

~nlap 
140-070-16 120 
140·090-04 

~ 140·070-15 
1 140-070·20 

140-070-28 
9 Chapple 140-070-27 

~ 
140-110-14 

10 Sommerville 140-110-15 
140-110-16 

~ 11 Humble! 140-110-17 1. 
140-110-31 
140-070-07 80 

12 Ellis 140-110-19 37.5 
140-110-20 37.5 
140-110-24 37.41 ' 
140-290-04 5 
140-290-05 60 
140-290-08 76.79 

13 Waardenbul'll 140-110-21 10 
14 Gibbs 140-130-34 3 

140-130-35 3 
140-130-36 3 
140-130-38 3 
140-130-45 85.22 

copah 140-130-28 200 
141·030-26 40 
141-030-27 41.881 
140-130-23 29.53 
140-290-02 618.25 
141-030-31 188.46 

17 AgriEmpire 140-290-05 152.47 ! 
140-290-10 
140-320-16 1.41 
140-320-19 429.59 

18 Pecoff 141·210-04 74.37 
141-210-05 30 
141-030-14 45 

19 Hoasn 141-030-28 20 
29 Dedes 141-160-47 15 i 
21 IHaddad 11= 63.58! 
22 silard 4 - 0 40 
,~ Oso 8:34 
24 IAntel 9.12 

14(·)70­ >3.62 
114\­ -44 T9~ 

ACREAGE TOTALS 2,339.29 ~ aACREAGE TOT 2,105.36 1,371.81 
I II!!lOAl"IT I @4PrNr lyeal'S 

WATER USAGE TOTALS 12,632.17 2,405.09 .17 

TOTAL IRRIGATED LAND Acres 
I 

ITOTAL WATER USAGE ~AcreFeetperyear 



Mark C. Jorgensen 
Box 7 
Borrego Springs, CA 92004 
767-5311 W 767-3662 H 

January 13, 1998 

Jack Laughlin 
Box 626 
Borrego Springs, CA 92004 

Jack: 

As part of your consensus gathering effort among those concerned with water 
resources in Borrego Valley, you and I met in late summer of 1997. We discussed 
possible future impacts of water overdraft on natural resources of the state park. I told 
you I would put together some thoughts on what I feel may occur to various natural 
features surrounding Borrego Valley if the current trend of overdraft continues. 

I will give you my ideas in the form of general "scoping" concepts which need to 
be addressed in any plan which will be formulated to safeguard the water resources of the 
Borrego Valley. Four categories will be addressed in my comments: 

1) surface and subsurface water resources 

2) native plant communities 

3) native resident and migratory wildlife 

4) human needs for water 


Water Resources 

The obvious resource is the water table(s) within and adjacent to the Borrego 
Valley. As the water levels have dropped over the last 35 years I've been watching it, 
there has been a noticeable die~off of mesquite trees throughout the east and southeast 
margins of the valley. Apparently the water table has dropped faster than the mesquite 
can put its roots down--even though the mesquite is documented to have the deepest roots 
of any tree in the world, reported at about 150 feet. 

My opinion is that studies need to consider what impacts falling water levels will 
have on the following water sources: Coyote Creek in Lower Willows, Palm Creek in 
Lower Borrego Palm Canyon, Tubb Canyon Spring and Middle Spring in Tubb Canyon, 
and if water is drawn from the San Felipe Corridor consideration needs to be glYen to San 
Felipe Creek in Sentenac Canyon, and Angelina Spring in Grapevine Canyon. 



Coyote Creek 

Coyote Creek has been recorded by USGS and DWR as the number one water 
source delivering water to the Borrego Valley Aquifer. If massive quantities of water 
continue to be drafted from the north end of Borrego Valley, one would expect the 
average terminus of the surface waters ofCoyote Creek to retreat up-canyon toward 
Lower Willows. In my days of observation, the surface flow of Coyote Creek has always 
been down-canyon from the present USGS gauging station at what we caJ I the Second 
Crossing. I have never seen Coyote Creek dry at this point. If overdraft continues I 
would expect surface flow to retreat further up-canyon in drought years and every 
summer season. If and when this occurs there will be grave consequences to the native 
riparian plant community and associated wildlife which is directly tied to the riparian 
habitat. The Lower Willows area has been designated as a Significant Natural Area 
under the California Department ofFish & Game's Natural Diversity Data Base program. 

The plant and animal impacts expected to occur will be discussed in the sections 
of this letter dealing with those specific subjects. 

Borrego Palm Canyon 

According to DWR, Palm Canyon is second only to Coyote Creek in significance 
when it comes to replenishment of the Borrego Valley Aquifer. Known for many years 
for its native groves of California fan palms and abundant wildlife, Palm Canyon stands 
to be negatively impacted by future aquifer overdraft. This area has been designated as a 
Significant Natural Area by the California Department of Fish & Game. As with Coyote 
Creek, the surface waters ofPalm Creek disappear into the alluvium at various distances 
from the canyon mouth depending upon recent precipitation and summer temperatures. 
This creek has been known to flow all the way through Borrego Valley during heavy 
rainfall episodes, and has flowed to De Anza Country Club through several summer 
seasons following heavy rainfall years. The health and vigor of the First Palm Grove 
would be expected to suffer in the future under the continued scenario of overdraft. 

Tubb Canyon 

Two springs within Tubb Canyon are of concern to me, one in the park and one 
on private property. Middle Spring is on State Park property, and where it leaves the 
park, is piped off to the homes in lower Tubb Canyon. Evidence in Tubb Canyon below 
Middle Spring shows that a verdant riparian corridor, studded with scores of mature 
cottonwood trees was destroyed when the water was usurped by the private landowner in 
the early 1960's. It is conceivable that continued serious impacts to the Tubb Canyon 
resources will result from valley water overdraft. Middle Spring is one of the most 
important watering sources for the Peninsular bighorn sheep remaining in the United 
States. 
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The lowest spring in Tubb Canyon, known as Tubb Canyon Spring, is on or very 
near the valley floor. This spring will be very interesting to watch over the next few 
years as the water table in the valley continues its decline. Tubb Canyon also caries the 
Significant Natural Area designation of CDF&G. 

Sentenac Canyon, Grapevine Canyon, and Clark Valley 

According to the USGS reports of the mid-1980's, the San Felipe Creek drainage 
is in an aquifer separate from that of Borrego Valley. This apparently has caused some to 
look to this aquifer for future water resources. Should water be drawn from San Felipe 
Creek, one would expect impacts to occur upstream in Sentenac Canyon and the adjacent 
areas of Grapevine Canyon. Sentenac is an extremely important nesting habitat for the 
least Bell's vireo which will be described later in this letter. Similarly, if drafting of 
water takes place in Clark Valley, it could be expected to rapidly effect the water table 
there. The mesquite bosque and dune complexes on the margin of the playa would be 
adversely affected if significant amounts of water were removed from the local aquifer. 

Native Plant Communities 

Several plant communities are or will be negatively impacted by overdraft of the 
Borrego Valley, San Felipe Creek, and Clark Valley aquifers. Those communities 
include mesquite bosque; California fan palm; smoke tree/desert willow/ironwood; and 
cottonwood/willow woodland. The mesquite bosque, fan palm oasis, and desert riparian 
communities have been designated as Sensitive Habitats by the Department ofFish & 
Game and several specific sites in Anza-Borrego have been designated as Significant 
Natural Areas. These designations show the significance of our desert region in the 
context of conservation in the State of California. 

Mesquite Bosque 

The most widespread plant community effected by aquifer overdraft is the 
mesquite bosque community. The decline of this plant system has been apparent for 
several years, especially in the lowest elevation portions of the valley, such as the 
Borrego Sink, and eastern Borrego Valley south and east of the Borrego Airport. 
As mentioned, this species has the deepest roots known in the plant world, yet still cannot 
keep pace with the decline of the water table. Mesquite are well known for stabilizing 
sandy soils, for creating dune complexes, for creating and recycling nitrogen into the soil, 
and for providing excellent wildlife habitat for birds, insects, and mammals. 

The loss of this species from the valley floor will lead to increased soil loss, soil 
desiccation, increased surface temperatures, nutrient loss, and a decrease in overall 
biodiversity. 

..., 

.J 
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California Fan Palm 

This rich oasis species would be vulnerable if the flow of Borrego Palm Canyon 
were altered. In an average low rainfall swnmer season, the flow of surface water in 
Palm Canyon is reduced up-canyon to the First Grove. There is always water available to 
the palms and to bighorn sheep in the First Grove. Should this supply of water be 
decreased even by a small amount, the consequences to the palms could be significant. 

Currently an infestation of exotic African fountain grass and tamarisk trees is 
being addressed by the park's riparian restoration team. Should the water availability in 
Palm Canyon be stressed, these two exotic species could gain a stronger foothold. 

Smoke TreelDesert WilIowlIronwood 

This woodland community is found in Coyote Canyon and San Felipe Creek. 
It is my opinion that even slight alterations in the average amount of subsurface water 
could bring about great changes in this plant system. Root zones, channel stabilization, 
nutrient cycling, seed dispersal strategies, and associated wildlife communities have 
evolved for thousands of years. Abrupt changes in water availability could have 
profound effects. 

Cotton wood/Willow 

Several areas hold representatives of this community; Sentenac Canyon, Lower 
Willows, Tubb Canyon and Grapevine Canyon. Both of these species are extremely 
sensitive to changes in the water table. Cottonwoods have been known to die in a matter 
of a couple of months when starved for water, and willows may die in a couple of weeks 
when deprived of moisture. 
The willow growth is known to be vital for the nesting success of many migratory song 
birds such as the least Bell's vireo and Southwest willow flycatcher, both Federally listed 
speCIes. 

Native Resident and Migratory Wildlife 

Peninsular Bighorn Sheep 

This animal is found from the San Jacinto Mountains, along the Peninsular Range 
into Baja California. Within the U.S. this subspecies is Federally Proposed as an 
Endangered Population. In less than twenty years the population estimate for this species 
has declined from about 1,200 to 280 within the United States. The park estimate is 
about 200 animals. 
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Water is a critical resource for the desert bighorn. This animal's habitat has 
already been so severely reduced by human encroachment, that it cannot afford any 
further reduction in water availability or habitat. Bighorn venture away from water 
sources between November and April, but during warm periods will usually be within a 
mile or two of reliable water. 

It is essential to the future"well-being of the Peninsular bighorn that all water 
sources currently available to them are maintained or improved. Palm Canyon, Coyote 
Canyon, and Tubb Canyon are considered critical habitat. Listing of this bighorn 
population is pending approval by Secretary of the Interior, Bruce Babbitt. 

Least Bell's Vireo 

This Federally and State listed Endangered Species is closely tied to healthy 
riparian habitat. Usually this species nests in emergent willows, often among stands of 
cottonwood, mesquite, and mule fat. Nests are often located hanging over water or very 
close to water, usually at a height of less than four feet off the ground. Vireos and other 
migratory songbirds are subject to nest parasitism by the non-native brown-headed 
cowbird. Since about 1985 the park has sponsored a program of cowbird removal 
throughout critical nest sites in the north and central portions of the state park When 
vireo research began in the in the mid-1980's there were less than thirty nesting 
territories documented. In 1996 there were over 90 territories in the Borrego Desert. 

In the statewide range of the least Bell's vireo, it is thought that about 95% of its 
original riparian habitat has been destroyed by development, agriculture, grazing, and 
overdrafting of local aquifers. Any reduction in available surface flows in the local 
drainages described here would directly impact the riparian growth available for nesting, 
foraging, and cover necessary for least Bell's vireo and many other species of songbirds. 

Amphibians 

Since all amphibians require open water for reproductive success, the amount of 
surface flow in local drainages is critical. Overdrafting oflocal aquifers will ultimately 
effect the integrity of natural stream courses and surface pools. Overdraft is expected to 
result in an upstream migration of surface flow, thereby reducing the amount of habitat 
available to all species of native amphibians. Species common to the canyons around 
Borrego Valley are the red spotted toad, California toad, California tree frog, and the 
Pacific tree frog. In the 1980's, the Eridangered desert slender salamander was 
discovered in the park on the east slope of the Santa Rosa Mountains, just four miles 
northeast of Clark Valley. This salamander is known from only three restricted locations 
in the world--all within the Santa Rosa Mountains. Each location of this salamander is 
comprised of only a few square yards of isolated and undisturbed riparian area. 
Desiccation of such an area would be disastrous to a species so dependent upon moisture 
for its survival. Although not yet discovered in the immediate area of Borrego Valley, 
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the desert slender salamander is a good example of the fragility of this desert ecosystem 
and the scant knowledge of plant and animal species located here--both those previously 
described and those yet to be discovered. 

Human Needs for Water 

It is obvious that humans will have increasing needs for water resources in the 
future. Residents, tourists, businesses, golf courses, and agriculture all will continue to 
compete for limited amounts of water. If agriculture and golf courses continue in their 
thirst for an increased proportion of the water budget, residents and businesses will be 
stressed for adequate high quality water. If residents and business people are not assured 
of quality water from the Borrego Valley Aquifer, the livelihood and future of this 
community will be in jeopardy. 

It is often assumed by many in Borrego that if the supply of water from local 
groundwater runs out, there will surely be a supply secured elsewhere and imported to 
Borrego Valley. This may not be the case for several reasons. Economics will playa 
major role in precluding the importation of water from outside the valley. Where would 
future supplies come from? AIe there unallocated supplies to draw from the Colorado 
River system? Would future water pipelines be directed along current highway right-a­
ways? Would they be planned across state park lands, two-thirds of which is designated 
State Wilderness and the remaining one-third in State Park status? What is the future for 
grapefruit and lemons when weighed against a finite resource such as a town's water 
supply. Will more golf courses be allowed in the Borrego Valley, when each course 
consumes over 1 million gallons of ground water per day? Recycling of irrigation water 
for golf courses sounds good, but where does this water get recycled from? Where's the 
residential base to create a supply of water to recycle? We in Borrego Springs are at a 
critical juncture. Will the town, the county, and the state develop a sound management 
plan for ground water, or will the water table continue at its current rate of decline of 1 
feet per year until there is no more to draw from the deep reaches of the Borrego 
Aquifer? 

DISCUSSION 

According to what I have been able to gather from research performed in Borrego 
Valley by USGS, DWR, and the County of San Diego, the water table is dropping at an 
alarming rate throughout the aquifer. My understanding is that in the north sector of the 
valley where citrus production consumes large amounts of water, the water in wells is 
declining at about two feet per year. In non-agricultural areas of the valley the decline of 
water is about one foot per year. Another alarming revelation is that virtually no 
recovery has been recorded in these wells, even in years of abundant rainfall such as 
1993. In January of 1993, 8.78 inches was received, the most ever recorded here in a 
single month, the equivalent of 130% of the annual average. 
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It seems to me the hope or dream of recovery of this aquifer is a fallacy. All we 

can hope to do at this point is slow down or halt the overdraft. Nature has provided the 
people of Borrego Springs a beautiful place to live and work, but we are not living within 
our means. The water account is being severely overdrawn and the average citizen living 

and working here is not responsible for over 90% of this overdraft. The concept of 
implementing water conservation within the home or backyard will not even begin to 
solve Borrego's water problem. We residents could halt water use completely and not 
have an appreciable effect on the decline of the water table. 

The decline of the Borrego Valley Aquifer will have impacts beyond the 
environmental effects described in this opinion paper. Not only will the decline have 
profound impacts on desert and riparian plant communities, but loss of these vegetative 
resources will result in increased soil loss throughout the valley, and large-scale loss of 
nutrients. Loss of ground cover will result in an increase of airborne particulate matter, 
resulting in more frequent widespread dust storms. Thus, not only will the quality of life 
decline for native plants and animals, but also for the residents and tourists of Borrego 
Valley. 

The big challenge in the coming months and years will be to reign in the 
tremendous consumption of water resources by agriculture and golf courses, while 
finding a balance which will allow us to pursue our livelihoods yrithin the resources 
nature has provided this valley. Certainly, we have no choice but to find a solution, to 
gain consensus, and to implement a regional water management plan. 

MarK C. Jorgensen 
Borrego Springs 
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INFOR..lVLATION FROM GEOTECHNICAL STUDIES 

Geophysical studies were conducted by Agbabian Assoc in late 1995 and early 
1996, Their ~tated purtJO~e WlL'Il .. to generate a model ofdepth to groundwater and 
basement". The area surveyed is located in the extreme north· west corner of the 
Borrego ~pring~ basin and extend!'; only a limit~d distance toward the !'IOuth. 

TIle electromagnetic soundings and seismic refra.ction surveys were conducted primarily 
to map depth to ground''IRter , white the gravity :;urvey mapped the depth to cry5talline 
basememJbedrock. 

The combined Elecromagnetic and Refraction work along with the known groundwater 
elevationR from Main station, Oallis, and II wen located 1,2 km ~outheast ofMain well(i 
were used to generate several maps. All these wells have been monitored by the county. 
Fig,2 of their report is 8 contour map of groundwater elevation and Fig. 3 is a contour 
map of depth to groundwater. Copies of these two figures are not included in this report. 
The!\8 two maps could he helpful In predictmg depth to groundwater for future wells 
drilled in the surveyed area, ' 

The gravity data was used to generate a model of depth to crystalline basement. The 
resuhing basement contour map Shl')WS two dj~tinct ba.sins in the ~urveyed area, The~ 
are separated by a bedrock ridge which trends southenst·northwest. Along the north 
~ide of the surveyed area, the two ba~lm; merge into a Ringular trough which paral1e1i4 the 
Coyote Creek fault and has an apex extending up into Coyote canyon. 

Figure. illustrates a cross-section of the above gravity survey wm<:h ha~ been 
superimposed on a cros.~ section of the area taken from the OSGS report 82 ..855 ) their 
tirst study of the Borrego Basin. As noted, the depth to the basement ridge located bytbe 
gravity !;UTvey i1'in't :.ignificantly dlfferem than that profiled in the GS r.:port. 

Significant difference is noted in the depth to basement of the two areas parelleling the 
ridge Our limited data stlgge~t~ an increa~ed thickness of 5ediment.:l in the two trough~ 
of some 600-800 ft. Lack of wen penetration in both basins t'f-edudes suggesting the 
composition ofrhe sediments and or suggestions ahoutquality and quantity of water 
contained. 

A more thorough idea of the exls1ence of the two basins and the basemen.t ndge can most 
easily he gained by extended gravity ~urveys to the 50uth of the currently mapped area.. A 
A second alternative would be to program any well to be drilled in the trought area to a 
total depth sufficient to check the existence ofthe trough. Such a ,,/elf , properly 
momtored • could provide sediment data a.s well a.s quality and qUam1ty ofwater for that 
location, 
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Water Quality Data 

The table below lists all the drinking water contaminants that we detected from September 1998 through December 31, 1999. 
The presence of these contaminants in the water does not necessarily indicate that the water poses a health risk. The State 
requires us to monitor for certain contaminants less than once per year because the concentrations of these contaminants are not 
expected to vary significantly from year to year. Some of the data, though representative of the water quality, is more than one 
year old. 

Terms and abbreviations used below: 
o 	 Public Health Goal (PHG): The level of a contaminant in drinking water below which there is no known or expected risk 

to health. PHG's are set by the California Environmental Protection Agency. 
o 	 Maximum Contaminant Level Goal (MCLG): The level of a contaminant in drinking water below which there is no 

known or expected risk to health. MCLG's are set by the U.S. Environmental Protection Agency. 
o 	 Maximum Contaminant Level (MCL): The highest level of a contaminant that is allowed in drinking water. Primary 

MCL's are set as close to the PHG's (or MCLG's) as is economically and technological1y. Secondary MCL's are set to 
protect the odor, taste, and appearance of drinking water. 

o 	 Regulatory Action Level (AL): The concentration of a contaminant which, when exceeded, triggers treatment or other 
requirement that a water system must follow. 

o 	 Primary Drinking Water Standards (PDWS): MCL's for contaminants that affect health along with their monitoring 
and reporting requirements, and water treatment requirements. 

o 	 Secondary Drinking Water Standards (SDWS): MCL's for contaminants that affect taste, odor, or appearance of the 
drinking water. Contaminants with SDWS's do not affect the health at the MCL levels. 

On/a: 	not applicable; nd: not detectable at testing limit; ppb: parts per billion or micrograms per liter; ppm: parts per 
million or milligrams per liter; pCi/I: picocuries per liter (a measure of radiation) 

Sampling to detect the presence of Coliform Bacteria in the distribution system 
r--C-he-n-1-ic-al-o-r-c-o-ns-ti-tu-e-n-t--, ~CL PHG Level Range of Sample r---T-y-p-ic-a-l-So-u-rc-e--"" 

(MCLG) Detected Detections Date of Contaminant 

Total Coliform Bacteria 5.0% (0) 0 0 1999 Naturally present n the 
For Tmnorteri W~ter environment 

PHG IDVID3 ID4 Sample Typical Source 
MCL (MCLG) Range Average Range Average Date of Contaminant 

Inorganic Contaminants: 
Aluminum (ppm) 1.0 o 0.13-0.19 0.17 ND - 0.28 0.19 9/98 Erosion of natural deposits 
Arsenic (ppb) 50 o ND-2 0.5 ND ND 9/98 Erosion of natural deposits 
Barium (ppm) 1.0 2 ND-O.IO 0.025 ND -.42 .08 9/98 Erosion of natural deposits 
Flouride (ppm) 2 I .37 - .55 .47 .16-\.09 .51 9/98 Erosion ofnatural deposits 
Nitrate (as N03) (ppm) 45 45 2.24 -7.1 4.71 1.71 - 10.6 4.81 9/98 Leaching from fertilizer & 

Leaching from septic tanks 
Erosion of natural deposits 

Selenium (ppb) 50 50 ND ND ND-26 5 9/98 Erosion of natural deposits 

Secondary Standards and Additional Constituents Analyzed: 

Chloride (ppm) 500 0 42.7 - 72.5 63.85 33 - 165.7 77.2 9/98 

Iron (ppb) 300 0 ND-210 87.5 ND ND 9/98 

Sulphate (ppm) 500 0 67.6 - 106 81.1 28.4 - 253 171 9/98 

Zinc (ppm) 5.0 0 ND ND ND-0.24 .04 91Y8 

Total Dissolved Solids (ppm) 1000 0 268 - 411 344 312 - 604 499 9/98 

Sodium (ppm) N/A 71.3 - 118 88.4 52.2 - 162 100 9/98 

Hardness (ppm) N/ A 58.0 - 640 212.5 119 - 228 173 9/98 


PHG Sample Typical Source 

RadionucIides: MCL (MCLG) Range of Detection Date of Contamination 
Gross Alpha Activity (lD I & 3) IS o .15 - 2.28 1999 Erosion of natural deposits 
Gross Alpha Activity (lD4) IS o .65 - 6.65 1999 Erosion of natural deposits 
Gross Bela Activity (lD I & 3) 50 o 3.22 - 4.82 1998 Erosion of natural deposits 

Gross Beta Activity (lD4) 50 o 2.69 -10.66 1998 Erosion of natural deposits 

Testing Rules for Lead and Copper require that the District conduct laboratory tests of the concentrations of lead and copper in the water 
from taps inside selected homes within our service area. The most recent testing cycle was in 1998 when eleven samples were taken. 

90"1 Percentile of 11 Samples Action Level Typical Source 

Parameter ~
Units MCLG ID lIID 3 ID 4 Sites of Contamination 

Copper (Cu) mg/I 1.3 1.3 .07 .26 o Internal corrosion of household pipes 

Lead (Pb) ugiL 15 o NID NID o Internal corrosion of household pipes 

http:0.13-0.19


1998 BORREGO WATER DISTRICT ANNUAL WATER QUALITY REPORT 
Primary Standards - Mandatory Health-Related Standards Established by the State of California, Department of Health Services. 

I MCLGor 101/103 I 104STATE 
GROUNDWATER GROUNDWATER 

RANGE AVERAGE RANGE AVERAGE 
!INORGANIC CHEMICALS 

;Aluminum 

DLR (PHG)PARAMETER UNITS MCL 

0.13-0.19 0.17 NO-O.28 0.19 
!Arsenic 

0.05 NONEmg!! 1.0 
NO-0.002 0.0005 NO NO 

Barium 
0.002 NONEmg/l 0.05 

NO-O.10 .025 NO-.42 .08 
Cadmium 

1.0 0.1 2mg/l 
NO NO0.001 NO NO 

Chromium 
0.005 0.005mg/l 

0.01 NO NOmg/l 0.05 0.1 NO NO
'. 

Fluoride** (1 ) .37-.55 .47 .16-1.09 .51 
lead 

mg/l 2.0 0.1 
0.005 (0.002) NO NO NO NO.015mg/l 

Mercury mg/l 0.002 0.001 0.002 NO NO NO ND 
Nitrate (as Nitrogen NOa) 
Selenium 

mg/l 
mg/l 

45 
0.05 

2 
0.005 

(45) 
0.05 

2.24-7.1 
NO 

4.71 
NO 

1.71-10.6 
NO-0.026 

4.81 
.005 

,Silver mQ/I I 0.1 0.01 NONE NO ND NO NO 

RADIOACTIVITY 
Gross Alpha Activity pCi/1 15 1 NONE 0.56-3.46 1.95 2.01-6.33 3.81 
Gross Beta Activity pCi!! 50 4 NONE 3.22-4.82 3.82 2.69-10.66 6.66 I 

Secondary Standarcts - Aesthetic Standards Established by the State of Califomiaf Department of Health Services 

'N/A NONE NO·8 4 NO NOColor Units 15 
NO-17 .4NONE NO NOOdor-Threshold Units 3 N/A 

N/AChloride 'h1g/l 250 NONE 42.7-72.5 63.85 33-165.7 77.2 
N/A1.0 NONE NO N/O NO NOCopper mg/l 
N/AFoaming Agents (MBAS) mg/l 0.5 NONE NO NJO NO NO 

Iron . mg/l 0.3 0.1 NONE NO-.0.21 0.0875 NO NO 
0.05 0.05 0.02IIManganese mg/l NO NJO NO NO 

SUlfate mg/l 250 0.5 NONE 67.6-1.06 81.1 28.4-253 171 
Zinc mgll 5.0 0.05 NONE NO N/O NO-0.24 0.04 
!:Total Dissolved Solids mgll 1000 NJA NONE 268-411 344 312-604 499 I 

...... __.­

Additional Constituents Analyzed 

pH 
Hardness (CaC03) 
Sodium 
Calcium 
Magnesium 

Units 
mgll 
mg/l 
mg/l 
mg/l 

No Standard 
" 
" 
" 
" 

8.08-8.27 
58.0-640 
71.3-118 
16.2-24.1 
NO·3.8 

8.19 
212.50 

88.4 
21.4 
2.13 

7.32-7.78 
119-228 
52.2-162 
40.0-73.6 
1.7-11.7 

7.56 
173 
100 
58.6 
6.4 

MCl Maximum Contaminant level'" 
OlR = Detection Limit for Reporting Purposes; set by OHS 
MClG = Maximum Contaminant level Goal 
PHG = Public Health Goal 
Mgtl milligrams per liter (parts per million) 
PC/I = pica Curies per liter 

= Tested weekly a.nd results submitted to OHS monthly 
** = Flouride Standard depends on temperature 
NO Not detected 
NtA Not applicable 

EVERY DROP 

IS 


PRECIOUS 
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1998 BORREGO WATER DISTRICT ANNUAL WATER Q.UALITYREPORT 
Primary Standards - Mandatory Health·Related Standards Established by the State of California, Department of Health servic~ 

STATE MClGor 101/103 104 
. PARAMETER ' UNITS MCl DlR (PHG) GROUNDWATER GROUNDWATER 

MICROBIOLOGICAL~~ollform Positive Samples >1 >1 N/A ZERO a a 
QRGANIC CHI=UICAIS 

[Total Trihalomethanes (TTHM's) mq/l 0.100 0.0005 NONE ND ND 
Endrin 
Lindane 
Methoxychlor 
ToxEiphene
24-0 
2:4,5-TP Silvex 

~g~!
mg/l
mg/l

.mgtl 

0.002 
0.0002 

0.04 
0.003 
0.07 
0.05 

0.0001 
0.0002 

0.01 
0.001 
0.01 

0.001 

0.002 
0.0002 

0.04 
,0 

(0.07) 
0.05 

ND
ND 
ND 
ND
ND 
ND 

ND 
ND 
NO 
ND 
ND 
I\JD 

Atrazine 
Bentazon 
Benzene 
Carbon Tetrachloride 
Carbofuran 
Chlordane 
1,2-Dibromo-3-chloropropane 
1 A-Dichlorobenzene 
1,1-Dichloroethane 
1,2-Dichloroethane 
cls-1,2-0ichloroethylene 
trans-1 

1i
2-Dichloroethylene 

1,1-Dic loroethene 
1 ,2-Dichloropropane 
1,3-Dichloropropene 
Oi{2 -ethyl hexyl) phthalate 

mg/l
mg/l 
mg/l
mg/l
mg/l
mg/l 
mgtl
mgtl
mg/l
mg/l 
mgtl
mg/l
mg/l 
mgtl 
mgtl
mg/l 

0.003 
0.018 
0.001 

0.0005 
0.018 

0.0001 
0.0002 
0.005 
0.005 

0.0005 
0.006 
0.01 

0.006 
0.005 

0.0005 
0.004 

0.001 
0.002 
0.0005 
0.0005 
0.005 
0.0001 
0.00001 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.003 

0.003 
NONE 

o 
o 

0.04 
(0.00003) 

o 
~g2~

o 
0.07 
0.1 
.007 
o 

NONE 
(0.012) 

NO 
ND
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND 
ND 

ND 
ND 
ND 
NO
ND
ND 
ND
ND 
ND 
ND
ND 
ND
ND 
ND 
ND
ND 

Ethylbenzene
Ethylene Oibromide 
Glyphosate 
Heptachlor 
Heptachlor Epoxide 
Molinate 
Monochlorobenzene 
Simazine 
1,1 ,2,2-Tetrachloroethane 
Tetrachloroethylene (PCE) 

mgtl
mgtl 
mgtl
mQlI 
mgtl
mgtl
mg/l 
mgtl
mg/l
mg/l 

0.7 . 
0.00002 

0.7 
0.00001 
0.00001 

0.02 
0.07 

0.004 
0.001 
0.005 

0.0005 
0.00002 

0.025 
0.00001 
0.00001 

0.002 
0.0005 
0.001 
N/A

0.0005 

(0.3) 
o 

(1 ) 
a 
o 

NONE 
0.1 

0.004 
N/A
o 

ND 
ND
ND 
ND 
ND 
ND
ND 
ND 
ND
ND 

ND 
ND 
ND
ND 
ND 
ND
ND 
ND
ND 
ND 

Thiobencarb 
1,1,1-Trichloroethane 

mg/l
mg/l 

0.07 
0.200 

0.001 
0.0005 

NONE 
0.200 

ND
ND 

ND
ND 

1,1,2-Trichloroethane 
Trichloroethylene (TCE) 
Trichlorofluoromethane (Freon 11) 
;)1 ,2-Trichloro-1,2,2-Trifluoroethane 
vinyl Chloride (Cloroethene) 
Xylenes 

mg/l
mg/l
mg/l 
mgll
mg/l
mg/l 

0.005 
0.005 
0.15 
1.2 

0.0005 
1.750 

0.0005 
0.0005 
0.005 
I\I/A 

0.0005 
0.0005 

0.003 
o 

(0.7) 
N/A 
a 

(1.800) 

ND
ND
ND 
ND 
ND 
ND 

ND 
ND
ND 
ND
ND
ND 

How to Read the Chart 

When reading the tables under Parameter, you 
will find the name of each dissolved mineral or com­
pound tested. Under Units you will find "mg/l"; this 
is milligrams of each dissolved compound per liter of 
water. The Maximum Contaminant Level is the maxi­
mum level of a contaminant allowed in drinking 
water. DLR is the detection limit for reporting pur­
poses as set by the Department of Health Services. 
MCLG or PHG is the goal set by the California 
Environmental Protection Agency for levels of con­
taminants below which there is no known risk to 
health. Under "Groundwater" we have listed the aver­
age results of the tests of the water from the wells 
which serve you. liND" means not detected (See 
defmitions, page 4) 

One mg/l is commonly referred to a 1 part per million. 
If you were concerned about a particular parameter 
such as selenium, the Maximum Contaminant Level 
allowed is .05mg/l which is 5/100 of one part per 
million or 50 parts per billion. For comparison, a part 
per billion is roughly equiva­
lent to one cent in ten million 
dollars or one minute in two 
thousand years, or one inch 
in sixteen thousand miles. By 
referring to the chart you will 
see that Borrego is much be­
low the maximum concen­
trations allowed. 

2 
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_,"' ........- -=-======-===~
",. __..... ~AGR\ SERVIcc-r----­' 
Water Analysis Results 

May 6,1999 

Sam Forti:"1er 
P.O. Box 67 
Borrego Springs, CA 92004 

Lab Number: 20269 
Date Submitted: 4-28·99 Allegretti Farm 

'. water 

pH, units 7.2 
ECe, mmhos/cm 3.0 
Calcium, mel! 6.9 
Magnesium. mell 2.5 
SodhJm. mell 20.1 
Chloride, me/l 2' .7 
Carbonate.Bicarbonate, me/l 2.2 
Boron, ppm 0.6 

Sodium Adsorptlo'n Ratio 9.3 
Sodium Adsorption Ratio, adjusted 18.6 

N Itrate-N, ppm 1.8 

If IOU Should have any questions, please feel free to contact us at any time. 

Sincerely, 

~/l~ Ilk,
rv'la~ Ma~a, Vgfonomie{--' . 
AGHI SERVICE 

Based on a conversion factor of 640 the 
TDS is approximately 1920 ppm, sodium is 
approximately 462 ppm and Chloride is 770 ppm. 

2M2 '6' INOUSrRlAL COURT· VISTA. CALIFORNIA 9208.J 
(760) 727·545' Fax i760) 727·0784 



COSTS UPDATED TO 2000 

The costs in Tables 17, 18, and 19 have been updated to reflect estimated 
costs for the specified projects if they were to be constructed in 2000. The tables 
were obtained from the report Borrego ValleyWater Management Plan 
published by California Department of Water Resources in 1984. See Tab 8, first 
blue index page in the Borrego Water District Groundwater Management Study 
Technical Work Book, February 2000. 

The cost of each project was published by U.S. Bureau of Reclamation in 
1968 in Inland Basins Projects, Borrego Valley, California. Cost indexes used to . 
update the estimates were obtained from Construction Cost Trends published by 
U.S; Bureau of Reclamation. Older indexes are available in USBR publications. 
Recent indexes are available on the internet at: 
http://www.usbr.gov/tsc/costtrend.html. 

In the USBR report the cost of each project was amortized over a period 
of 50 years at an interest rate of 12 percent. The estimates in this March 2000 
update amortized the cost over a 20 year period at an interest rate of 9 percent to 
reflect up to date finanCing. 

Carl Hauge 
Department of Water Resources 
916-327-8861; fax 916-327-1648 
chauge@water.ca.gov 

mailto:chauge@water.ca.gov
http://www.usbr.gov/tsc/costtrend.html


TABLE 17 
UPDATED ESTIMATED CONSTRUCTION COST OF DEVELOPMENT PLANS 

Plan of 

development 

Conveyance 

system 

Total 
construction 

cost,­

1968 

USBR 
construction 

cost ratio"" 

Total 
construction 

cost, 
2000 

Annual cost 
2000 

Plan A Escondido­ $53,402,000 $309,504,357 $34,045,479 
Borrego 47 

Oasis­ $30,122,000 227 $174,579,421 $19,203,736 
Borrego 47 

Westside­ $33,427,000 227 $193,734,357 $21,310,779 
Borrego 47 

Plan B Westside­ $50,523,000 227 $292,818,409 $32,210,025 
Borrego 47 

*U.S. Bureau of Reclamation, "Inland Basins Projects, Borrego Valley, California", 
Region 3, Reconnaissance Investigations, June 1968, p. 45. 

**U.S. Bureau of Reclamation, "Construction Cost Trends". 
January 1968 index was about 47 and March 2000 index stood at about 227. 

***Annual cost was obtained by amortizing project over 20 years at an interest rate 
of9%, 



TABLE 18 

UPDATED ESTIMATED OPERATION, MAINTENANCE AND 

REPLACEMENT + POWER COSTS OF DEVELOPMENT PLANS 

,. 

Plan of 

development 

Conveyance 

system 

USBR 

annual 

OM&R* 
1968 

USBR 

machinery 

& equipmen 

cost ratio*" 

Updated 

annual 

OM&R 
2000 

USBR 

annual 
power cost* 

Power 

cost 
index** 

Annual 

power cost 
2000 

PlanA Escondido­ $318,000 239 $1,583,375 $1,980,000 0.0930 $21,165,517 
Borrego 48 0.0087 

Oasis­ $87.000 239 $433,188 $267,000 0.0930 $2,854,138 
Borrego 48 0.0087 

Westside­ $45,000 239 $224,063 $220,000 0.0930 $2,351,724 
Borrego 48 0.0087 

Plan B Westside­ $152,000 239 $756,833 $4,004,000 0.0930 $42,801,379 
Borrego 48 0.0087 

*U.S. Bureau of Reclamation, "Inland Basins Projects, Borrego Valley, California", 
Region 3, Reconnaissance Investigations, June 1968, p. 45. 

""U.S. Bureau of Reclamation, "Construction Cost Trends". 

"""Electrical rates: approximately $0.0087 per kilowatthour in 1968 and $0.0930 per 

kilowatthour in 2000, per conservation with California Energy Commission. 



TABLE 19 

UPDATED COSTS FOR PROJECTS TO IMPORT 

WATER TO BORREGO VALLEY* 

(1 ) (2) 

Plan of Conveyance 
development system route 

PlanA Escondido-
Borrego 

Oasis-
Borrego 

Westside-
Borrego 

Plan B Westside-
Borrego 

(3) 

Construction 
cost 

(4) 
Annualized (7) 

Construction (5) (6) (4)+(5)+(6) 
cost 9 percent AnnualOM&R Annual power Total annual 

20 years cost cost cost 

$309,504,357 $34,045,479 $1,583,375 $21,165,517 $56,794,437 

$174,579,421 $19,203,736 $433,188 $2,854,138 $22,491,062 

$193,734,357 $21,310,779 $226,063 $2,351,724 . $23,888,566 

$292,818,409 $32,210,025 $756,833 $42,801,379 $75,768,237 

(8) 

Annual water 
delivered 
acre-feet 

7,400 

7,400 . 

7,400 

184,000 

"Costs were updated to March 2000. Cost does not include the cost of buying water from wholesalers such as 
MWDSD or 110. 

(9) 
(7)/(8) 

Unit cost, 
$/acre-foot 

$7,675 

$3,039 

$3,228 

$412 

f 

L\ 




WATER DISTRICT 


October 11,2000 

TO: 	 Sam Fortiner, Chairman 

Groundwater Management Technical Committee 


FROM: 	 L. R. Burzell, District Engineer 

SUBJECT: 	 Clark Lake Wells - Reverse Osmosis Project - Revised Estimate of Costs 

This project was based on pumping approximately 4,000-acre feet of water annually from 

the Borrego Water District's 240-acre parcel located south and east of Clark Lake on 

Highway S22. The water quality is poor with a Total Dissolved Solids concentration Of 

approximately 5,200-ppm, hence, treatment is required. 


The plan is to pump the water to a treatment plant site located northeast of the Peg Leg 

Monument where it will be desalted with a reverse osmosis plant. U. S. Filter engineers 

have provided capital and operating cost information for the desalting unit. One 

important change is that u.s. Filter's system must reject 30% of the pumped water due to 

the high salt content of the well water. This will result in 2,700 to 2,800 acre-feet per year 

of product water and a rejected brine of 1,200 to 1,300 acre-feet, which must be 

evaporated. 


In order to evaporate 1200 to 1300 acre-feet per year in Borrego, where the evaporation 

rate is approximately 100 inches per year, the evaporation pond surface area must be 

increased to 150 acres. The increased cost of constructing 150 acres of pond with 

approved geo-membrane lining adds significantly to the construction cost which is now 

estimated to be approximately $22,000,000. 


Based on these changes wherein the plant is only 70% efficient and we provide for the 

expansion of the area of the brine ponds, the resulting estimated cost of the water 

increases to $1,220 per acre-foot. 


It does not seem feasible to pump more than 4,000 acre-feet per year due to the limited 

drainage area, which supports this aquifer. Also, the quantity of product water is now 

less than 20% of the current overdraft, hence, it does not solve the overdraft problem. 


P.O. Box 1870, 2427 Stirrup Rd., Borrego Springs, CA 92004· 760-767-5806· FAX 760-767-5994 
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July 24, 2000 

TO: Groundwater Management Technical Committee 

FROM: L. R. Burzell, District Engineer 
Borrego Water District 

SUBJECT: 	 A Study of Water Development South and East of Ocotillo Wells and East 
to the Allegretti Farms in Imperial County 

Background 

The staff was directed to size this project to provide 6,000-acre feet per year. The study 
site was expanded to include the Allegretti Farms area because the groundwater basin in 
the area south of Ocotillo Wells did not appear to include good wells in the 500 gpm 
capacity range or larger or sufficient basin storage to support an export project of 6,000 
acre feet per year ... The well driller who drilled the wells on the Allegretti Farms property 
reported that those wells were high producers, testing in the 2,000 gpm range and they 
have been producing large quantities ofwater for a number of years. 

Proposed Pipeline Route 

A route was selected along section lines and existing rights of way running westerly from 
Allegretti farms through open undeveloped property approximately 1.5 miles south of 
Highway 78. The route proceeds through a valley, which appears to be suitable for some 
additional wells where the water quality may be better than that produced on the 
Allegretti Farms. After proceeding westerly for approximately eight miles the proposed 
route turns northerly along a section line one mile west of Split Mountain road to an 
intersection with Highway 78. The route then continues westerly along Highway 78 for a 
distance of five and one half miles, thence northwesterly along Borrego Springs Road to 
Ram's Hill and beyond all as shown on the attached maps. 

There does not appear to be any direct contact with any of the lands of the Anza Borrego 
Desert State Park that could cause a conflict with that agency. 

Water Quality 

The water produced by this project will be suitable for irrigation of crops, landscaping 
and golf course irrigation. It will not be suitable for use in the domestic water system 
because of its high total dissolved solids concentration. 
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Hydraulics of the System 

The anticipated pumping level on the Allegretti Farm wells is 120 feet below sea level. 
The delivery system hydraulic grade must be 920 feet in order to serve Ram's Hill Golf 
Course and to deliver water to the northerly portion of the Borrego Valley. The friction 
loss in the easterly eight miles of the transmission system will be about 103 feet. In order 
to maintain the system pressure in the well field at 200 psi or less it will. be necessary to 
have a storage tank and booster pumping plant at an elevation of about 244 feet. 

In order to avoid constructing more than one booster pump station, I have proposed to 
install high head pumps at elevation 244 feet that will complete the lift to Ram's Hill 
tanks. The indicated pressure in the 24" transmission pipeline at the booster pump 
discharge will be approximately 339 psi which is relatively high but manageable because 
the 24" pipeline will be welded steel and it can be designed to operate safely at this 
pressure. 

System Capital Cost, Operating Cost and Forecast of Unit Cost of Water Produced 

The estimated cost of the project is $28,610,000. The project will require about a 
$31,500,000 bond issue to cover funding of the cost plus required reserves. The annual 
debt service and the operating costs will be about $4,000,000 per year. If the production 
can be maintained at 6,000 acre feet per year the cost of the water produced will be about 
$668.42 per acre-foot. 

I have attached a copy of my worksheets, which will be reviewed by Clark Shimeall and 
Jack Laughlin, and any of the other committee members who have time to go into more 
detail.. All committee members are urged to comment on this report prior to it being 
finalized. 

Repayment Plans which could be implemented 

There are numerous possible formulas to provide funds to pay for new water projects; 
one such plan is to have a pump tax for all pumpers. Current pumping costs are about 
$100.00 per acre-foot. Approximately 21,000 acre-feet is being pumped each year. The 
indicated cost of the Ocotillo Wells water is $4,000,000 per year for 6,000 acre-feet of 
water. Based on current water use, if 6,000 acre-feet of new water was introduced, the 
water pumped from the aquifer would decrease to 15,000 acre-feet annually. 

In order to provide for the annual cost' of the new project it would be necessary to have a 
pump tax; one formula would be to charge as follows: 

Case I: 
a. Users of project water 6,000 ac.ft. x $lOO/ac.ft. !::: $ 600,000 
b. Pump tax 15,000 ac.ft. x $226.67/ac.ft. $3,400,000 

$4,000,000 
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This formula allows the heavy agricultural users and golf courses to use 6,000 acre-feet 
of lower quality water for about the same costs they have now. All other users would be 
paying about three times as much as they do now. 

Any number of variations for financing the project can be devised, for example, if the 
charge for project water was increased to $200/ac.ft., the formula wotJld work out as 
follows: 

Case ll: 
a. Project water 6,000 ac.ft. x $200/ac.ft. 	 $1,200,000 
b. 	 Pump tax 15,000 ac.ft. x $t86.67/ac.ft. = $2,800,000 


$4,000,000 


It should be noted that those who pump water will have the combined costs of pumping 
($100/ac.ft.) plus the pump tax ($186.67/ac.ft.), so for Case II water costs for project 
water users would be $200/ac.ft. and pumpers would be paying $286.67/ac.ft. 
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Borrego Water District - Groundwater Management Program 


EXISTING CATCHMENT BASINS AND DIVERSION 

STRUCTURES 


TUBB CANYON: (1) 2700-Ft. Diversion dam with (2) small deflection dams 

A) 	 650 Ft. (of2700 Ft.) and the two deflection dams located on parcel: APN 197-280-14, owned by 
LaJolla Industries, 7598 Eads Ave. LaJolla, CA 92037 

B) 	 500 Ft. (of2700 Ft.) located on parcel: APN 198-320-33, owned by Mustonen and Wood Family 
Trust, 756 Amiford Dr. San Diego, CA 92107 

C) 	 1550 Ft. (of2700 Ft.) located on parcel: APN 198-320-28, owned by Borrego Vista, 5480 Baltimore 
Dr. #106 La Mesa, CA 91942 

DRY CANYON: (3) Retention dams 

(3) retention dams located on parcel: APN 197-280-15, owned by Frank H. and Nancy L. Porter, 14761 
County Line Rd. Chagrin Falls, OH 44022 

HENDERSON CANYON: (8) Retention damslbasins 

A) (2) 700 Ft. retention damslbasins at Indian Head Ranch, (1) approximately 2 acres and (1) 
approximately 0.5 acres located on parcel: APN 140-110-06, owned by Avery Family Governance 
Trust, P.O. Box 540 Borrego Springs, CA 92004 

B) (4) retention damslbasms at De Anza Country Club located on parcel: APN 140-280-31, owned by 
Donald Bartels etal, 69 Laauwe Ave. Wayne, NJ 07470 

PALM CANYON: (1) 3000-Ft. Debris basin 

A) Approximately 12 acres (of24 acres) located on parcel: APN 141-080-33, owned by Perry Burnand 
Jr. and Raymond Bumand, 4407 Manchester Ave. #201 Encinitas, CA 92024 

B) Approximately 8 acres (of24 acres) located on parcel: APN 141-080-18, owned by Beverly Bumand, 
4407 Manchester Ave. #201 Encinitas, CA 92024 

C) Approximately 4 acres (of24 acres) located on parcel: APN 141-080-25, owned by De Anza Desert 
Country Club, P.O. Box 120 Borrego Springs, CA 92004 



CATCHMENT BASIN MAP 
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ESTIMATED CATCHMENT BASIN VOLUME CALCULATIONS 

Coyote Canyon - Indian Head Ranch 

BASIN # DAM LENGTH {FT} AREA {SF} DEPTH (FT) STORAGE CAPACITY (AF) 
1 700 90,000 3 6.20 
2 700 20,000 3 1.38 

I 

Henderson Canyon - De Anza C.C. 

L. BASIN # DAM LENGTH 1FT} AREA (SF) DEPTH eFT) STORAGE CAPACITY (AF) 
3 155 6,300 4 I 0.58 
4 200 7,0 4 0.64 
5 200 . 6,800 3 i 0.47 
6 365 12,300 3 0.85 
7 250 8,200 3 0.56 
8 570 26,250 3 1.81 

Palm Canyon - De Anza C.C. i 

BASIN # DAM LENGTH {FT} AREA {SF} i DEPTH (FT} STORAGE CAPACITY {AF} 
9 3,000 1,042,000 4 95.68 

I 

Dry Canyon 
--­

BASIN # DAM LENGTH (FT) AREA {SF} . DEPTH eFT} i STORAGE CAPACITY (AF) 
10 250 Diversion 

:--­
11 200 7,370 3 0.51 
12 150 5,750 3 0.40 

i 

I Tubb Canyon 

I BASIN # DAM LENGTH (FT} • AREA (SF} DEPTH (FT} . STORAGE CAPACITY (AF} 
I 13 450 Diversion 

14 350 Diversion 
15 2,700 i I Diversion 

I-­

i 

1 

TOTALS: 10,240 . 1,231,970 i 109.07 



REPORT TO THE GROUNDWATER MANAGEMENT TECHNICAL CO:MMITTEE 


Steven Smiley ~ Agricultural Representative 
18 October 2000 

Introduction 

This is an initial report onwhat role agriculture might play in reducing the degree 
of aquifer overdrafting we are experiencing in the Borrego Valley. It should be 
mentioned that these thoughts cannot claim to represent a consensus of opinion among 
the farmer~ in this conununity. Such a consensus may indeed be impossible to achieve. 
Moreover, the ideas expressed should not be construed as recommendations for any 
specific action. Rather, they are intended to bring up aspects to be considered in the 
overall design and implementation ofthe Groundwater Management Plafl.c 

In my opinion, there are three basic ways in which the amount ofwater consumed 
by agriculture in this valley can be reduced. They are: 

Increase irrigation efficiency 
RetirelFallow non-productive, non-protitable acreage 
Encourage conversion to less water intensive crops 

Irrigation Efficiency 

The rationale behind increasing irrigation efficiency is that with a more uniform 
and accurate application of water to a crop, there is no need to "over irrigate" certain 
areas of a block to ensure that no areas go ''under irrigated". This implies that one must 
know with a fair degree of confidence, how one's irrigation system is performing. There 
is a service available in this area which will scientifically analyze irrigation systems for 
uniformity and efficiency and make recommendations for improvement if warranted. 
This service is free for any San Diego county grower through the Agricultural Water 
Management Program of the Mission Resource Conservation District. 

Once an irrigation system is brought up to a high level of uniformity and 
efficiency, it must be properly operated and maIntained. Methods and tools to do this 
range from old fashioned common sense to high tech access to information. The key to 
all ofthis is firstly, knowing what to do, then doing it consistently and diligently. 
Maximizing the efficiency by which agriculturists utilize water will not by itself solve the 
overdraft problem, but it can certainly contribute to reducing the overdraft. 
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Fallowing Acreage 

There are few things as senseless as wasting expensive energy to extract precious 
water to put on a crop which is going to lose money. However, this is a highly sensitive 
area and it may cause a lot of hard feelings ifhandled tactlessly. After all" most farmers 
have put in years of hard work and lots of money to build up their operations. Some 
growers, even though they may have lost money for years, may not be ready to give up. 
Even those that are, may not be willing to let their land go except for a very high price. 
Another obvious question is: Where will the money come from to compensate the owners 
offallowed land? It would probably be prohibitive for the water district to actually buy 
the land but perhaps a program modeled after the old Land Bank program could be 
initiated whereby landowners are paid a nominal amount not to extract water. Maybe 
some form of attractive property tax exemptions could be made to inactivated farmland. 

Less Water Intensive Crops 

For obvious reasons, most crops grown in the Borrego Valley require vast 
amounts ofwater. However, there are more arid-adapted plants which could be grown in 
this area and which would require significantly less water. On the downside, most of 
these alternative crops are either experimental or have poorly developed markets. 
Examples are jojoba, guayule, neem and moringa among others. Of all ofthese," jojoba is 
probably the best risk as it has an established market and many of the technical problems 
ofgrowing and harvesting the crop were worked out in the 1980s and 90s. 

It will not be an easy proposition to convince farmers to take a risk on new 
experimental crops because they are, by nature, of a fairly conservative mind set. 
Incentives will need to be devised to encourage such risk taking. Perhaps an exemption 
from any future use tax on water might be offered to growers that plant certain water 
thrifty crops. 

Conclusion 

The challenges entailed in confronting the problem ofthe overdrafting of the 
aquifer in the Borrego Springs area are monumental and daunting. There are basic 
individualistic and societal issues involved. Agriculture can and should playa role in the 
process, but careful consideration should be given to the sensitivity ofthe issue for 
farmers. Otherwise, the polarization and divisiveness which could result, would only 
confound the problem. 



Water Rights Law 

Prepared by the Water Education Foundation 



Groundwater

~~~----~-----------------

In the West, groundwater supplies a targe portion of 
water supply, the use of which significantly increases 
during times of drought. In some areas, a much 
greater portion of groundwater is extracted than is 
recharged, causing serious overdraft problems and 
a host of accompanying ills. These range from lower 
water tables and increased energy costs for pumping, 
to land subsidence, poor water quality caused by 
contamination from intrusion of sea water or other 
contaminants, and a reduction in the storage capacity 
of some basins. 

The vast majority of California's groundwater 
resource - percolating groundwater - is unregulated. 
Among the Western states, there is a wide variation 
as to the power to regulate groundwater. California 
leads the nation in groundwater use with Texas in 
second place. These two, however, are the only 
Western states without statewide groundwater 
regulation. In California, groundwater provides 
about 25-30 percent of the state's water supply 
in normal years and as much as 60 percent in 
critically dry years. In spite of this, California has 
neither a comprehensive groundwater management 
plan nor a permit process to regulate groundwater 
·ithdrawal. 

Attempts to develop groundwater regulations have 
often 'been defeated by formidable opposition from 
users who fear pumping restrictions. There have 
been, however, a number of judicial decisions that 
provide general parameters for this area. 

After California was admitted to the Union in 1850, 
it followed the English groundwater rights system 
of essentially unregulated groundwater pumping. 
In 1903, the state Supreme Court decided the case 
of Katz v. Walkinshaw, which found the English 
system of unconstrained pumping incompatible with 
the state's dry climate. The court decided that a rule 
of reasonable use must be applied to groundwater 
use. 

The Katz case also established the concept of an 
overlying right in which all property owners above 
a common aquifer possess a shared right to 
reasonable use of the groundwater aquifer. 
Overlying rights, which are paramount to other rights, 
are based on ownership and are analogous to 
riparian use rights. Like riparians, these property 
owners' water rights are deemed correlative to other 
overlying owners drawing from the same aquifer, 
regardless of the date withdrawals were begun. 

)verlying users could no longer take unlimited 
quantities of groundwater without regard to the needs 
of others. 

Subsequently, courts established that groundwater 
may be appropriated by pumping and the resource 
transported for use on non-overlying land. However, 
no permit procedure exists to regulate such 
groundwater appropriations. The appropriator's 
use of groundwater is unlikely to be disturbed 
unless another groundwater user feels threatened 
and goes to court, or unless the extraction 
of groundwater produces problems, such 

:IoJ:,o 
~, 

as subsidence, which induce local 
government regulation or court action. 

Appropriators of groundwater possess a 
right subordinate to an overlying right. If a 
groundwater basin is adjudicated, and all 
reasonable and beneficial overlying rights 
are satisfied and sufficient surplus 
groundwater exists, the claim of an 
appropriator will be allowed by the court 
under mo.st circumstances. Among 
themselves, appropriators are subject to 
"first in time, first in right." 

For chronically overdrafted groundwater 
basins, the California Supreme Court 
developed the doctrine of mutual 
prescription in 1949 in Pasadena v. 
Alhambra. The court decided that various 
users, including overlyers and appropria­
tors, had acquired prescriptive rights ­
rights to infringe upon the established 
water rights by means of trespass or 
unauthorized taking. These prescripters 
were awarded a proportional share of the 
basin supply. The total extraction amount 
was limited to a basin's "safe yield." Rights 
to use the groundwater were based upon 
demonstrated use in the last five years 
of pumping. 

This decision resulted in a "race to the pump house" 
as groundwater users of other overdrafted basins 
attempted to pump maximum quantities of water to 
increase their five-year pumping record prior to 
potential litigation and to maximize their eventual 
adjudicated entitlements. 

The California Supreme Court in Los Angeles v. 
San Fernando (1975) undercut its decision in 
Pasadena by holding that the water rights of public 
entities, such as city governments, could not 
be prescripted although public and private entities 
may prescript against private entities. A number of 
other legal changes were made which may make 
it more difficult to use the Pasadena "mutual 
prescription" theory. 

Groundwater s¥Pplies 

about 25-30 percent of 
California's water needs. 
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Though an important 
source of the state's water 

supply, California laws 

regarding percolating 

groundwater remain hazy. 

Groundwater withdrawals in California are regulated 
only on a limited basis. Attempts to implement 
groundwater regulations have been vigorously 
opposed by overlying land owners, particularly 
agricultural interests, who object to pumping restric­
tions, and by local water districts that oppose 
oversight. Pumping can be controlled 1) where 
groundwater basins have been adjudicated 
(adjudication establishes the rights of the affected 
parties); 2) where the Legislature has granted a local 
water district authority to monitor, tax or regulate 

groundwater; and 3) where ground­
water management districts or counties 
have adopted relevant ordinances. More 
than a dozen basins in California have 
undergone adjudication to control the 
rate of extraction. Overdraft of ground­
water also can be limited by the State 
Board to protect water quality from 
irreparable injury. 

Protecting groundwater resources at the 
local level has increased prominently in 
recent years. For example, in the 
western Mojave Desert in 1993, after 
nearly 40 years of overdraft, parties 
representing more than 90 percent of the 
water users agreed to (or did not contest) 
a proposed Riverside County superior 
court judgment quantifying their water 
rights to the Mojave River Basin, an area 
the size of Connecticut. The judgment 
required the parties to pay for a program 
to buy supplemental water and 
established a "physical solution" for 

transferring water rights among the parties when a 
groundwater basin is overdrafted. 

A trial was held in 19.95 for a group of farmers who 
refused to stipulate to the solution but it was 
eventually determined that the physical solution 
should apply to all. An appeals court, however. 
reversed the judgment in 1998 ruling that the physical 
solution did not produce "equitable apportionment" 
and that overlying landowners have a right to use 
their correlative right to groundwater as long as it is 
put to reasonable and beneficial use on their 
overlying land. 

In 2000, the California Supreme Court largely sided 
with the farmers and appellate court in the case of 
City of Barstow If. Mojave Water Agency. In the eyes 
of some, the decision reinforced that existing 

overlying groundwater rights holders are superior to 
the process of equitable apportionment through a 
mandated physical solution, thus remaining steadfast 
to traditional water rights law. Some argue that water 
rights law has moved in some instances to a "share 
the pain" solution to water shortages i.e. everyone 
sacrifices something so that all can benefit. However. 
the Mojave case clearly illustrates an affirmation of 
historic water law and adherence to the priority of 
overlying landowner rights. 

Regulatory attempts to control groundwater 
extraction continue to be controversial. Agricultural 
and urban interests, which have locked horns on 
groundwater management for years, continue to be 
at odds. In the agriculturally rich Salinas Valley in 
Monterey County, decades of overdraft has caused 
salt water to invade the aquifer. In 1993. when salt 
water was detected in groundwater less than two 
miles away from the city of Salinas' municipal wells, 
the State Board called for aggressive local measures 
to protect against sea water intrusions. 

In response, the county passed a series of 
ordinances that restricted groundwater pumping, 
mandated water conservation measures, required 
farmers to install water meters. and set pumping 
charges. A coalition of agricultural interests brought 
suit to overturn the ordinances on grounds that they 
violated the California Environmental Quality Act. The 
superior court blocked implementation of the 
ordinances, and the county rescinded them. The 
State Board then began assessing whether"to step 
in and regulate the pumping under its authority to 
protect water quality against irreparable injury. 

Under state legislation passed in 1992, AB 3030 
(Water Code 10750), local entities may voluntarily 
develop groundwater management plans in 
unregulated basins. By 1998, about 150 water 
agencies had initiated AS 3030 plans, and seven 
agencies had adopted plans. However, developing 
a gro'undwater plan under AS 3030 is purely 
voluntary and in some instances, groundwater 
management plans have faced formidable 
opposition. 

The Santa Maria Valley Conservation District in 
Santa Barbara County and Eastern Municipal Water 
District in Riverside County voted in 1993 to adopt 
groundwater plans under AB 3030. After two years 
of effort, the Santa Maria plan has not gone forward 
because farmers and urban water users were unable 
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to agree on the plan's goals. And at Eastern, 
agricultural interests held up the plan because of 
fears of pumping restrictions and pump taxes. 

In addition to developing AB 3030 plans, counties 
may adopt ordinances to protect groundwater. 
Several counties have adopted ordinances principally 
to protect against overdraft from out-of-county 
exports. In late 1994, an appellate court in the case 
of Baldwin v. Tehama County upheld the authority of 
counties and cities to regulate groundwater. 

Tehama County in 1992 enacted an ordinance to 
protect groundwater resources by restricting 
groundwater extraction from new wells and requiring 
permits for out of county transfers. Two farmers who 
owned land in Tehama and wanted to pump ground­
water for their out-of-county farms sued to invalidate 
the ordinance. Their main contention was that the 
county's authority over groundwater was preempted 
by state law. 

The superior court agreed with the farmers and 
struck down the ordinance, but the county appealed 
the decision. In the first decision of its kind, the ap­

; pellate court ruled that cities and counties have au­
thority to regulate groundwater under their police 
power (California Constitution, Article XI, section 7). 
This decision may provide greater impetus to cities 
and counties to manage their groundwater resources. 
However, there is still uncertainty regarding the au­
thority of counties and cities over local water dis­
tricts, which is an ongoing turf battle. 

Currently, groundwater users throughout California 
are awaiting action by the State Board regarding the 
definition of water in two basins along the San Luis 
Rey River in northern San Diego County. In particu­
lar, a draft State Board decision would determine 
that all water in Pauma and Pala basins is part of 
"a subterranean stream flowing in known and definite 
channel." 

Such a determination would mean that the under­
ground water is no longer "percolating groundwater." 
Thus, landowners would lose the right to pump their 
correlative share of safe yield. Instead, what is now 
considered groundwater would be defined as surface 
water and would fall under jurisdiction of the State 
Board. Such a change could be beneficial to smaller 
pumpers (provided they have senior rights to the 
water) by protecting them from larger pumpers. 
Conversely, smaller pumpers could be injured 
because they lack the financial resources to go 
through the allocation process. Overall, for ground­
water users in those two basins (and groundwater 
users around the state), the precedent set by such 
a ruling could create significant changes in 
California's historic groundwater laws. 

Adju.dic:ationds.the.proces;~Yvy'hicha co'urt;ca~p!Theseinclude the Smith~.River system near the 
assign.specific water:rights;to:groundwaterusersCDregon border; the Santa Margarita . Rive water­
inR:§pecific basin.~BYidoing:so,:acourt can:limit·',:·shed.; Central. Basin; West Coast Basin; Upper 
pumpingAo ia·';saie·,Wield:andcoTTlpeLJhe ··Los"'Angeles;Hiver Area (San Fernando); 
cooperatiOriufpuinpers'iwhomight otherwise' 'Haymond:Basin;MainSan Gabriel Basin; 
refuse:1:olimit'their'pumpinfh »'" •.. CummirrgsBasin;TehachapiBasin;Warren Valley 

. ',',,/'" ;'";''';,',;, "" ..··.··\:~f.BasTr;I;~:Chino~Basin:CudamongaBasin; Puente 
Soiar.ln Ca:lifornia,'1.6'basins.(most of ·vJhich;areL}"Basin;Mojave,RiverBasin;the San Bernardino 
.in soutllernCalifornia)·have;:beenadjudicated.··;~Basin;,and 'the:San'PaLiia\8asin. 

. .;-, ... ~' ':+:;~ ~-~., --:":';~';" ";-:: . ,.. 

Groundwater pumping 

can be controlled through 

adjudication, legislative 

permission for a local 

water district authority 

to l11Onit01; tax or regulate 

groundwatel; or by 

groundwater management 

districts or counties that 

have adopted ordinances. 
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