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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

REGION 3
BOULDER CITY, NEVADA 89005

To: - Reglonal Director, Boulder City, Nevada

Area Engineer, San Bernardino, California

Subject: Interim Report, Inland Basins Projects, Borrego Valley,
California

I. TRANSMITTAL
A. Introduction

:The Inland :B_gsins Projects is a reconnaissance 1nvestigafion
located in the Lahontan and Colorado River Basirfs of southwestern
Nevada and southeastern Can.forqia. The purpose of the Inland
Basins investigation is to inventory the land and water resources,
the present development, and the potential future needs of the inland
basins. The total area to be inventoried is divided into separate
study areas consisting of individ.ual basins or groups of basins. An
interim report is prepared for each study area when the studies of
that area have been completed.

This interim report presents data pertéining to the historic,
current and potential water development and requirements in the
Borrego study area. For the purpose of this report, the Borrego
stﬁd\v area is defined as those portions of Borrego \falley and Lower
Borrego Valley situated: in Sen ﬁiego County, California, and.excludéd.
from the Anza-Borrego Desert State Park (General Map No. 1015-326-27,

Frontispiece). The Clark Valley area is considered, in this report,




as a part of the Borrego Valley portion of the study area, urless other-

wise stated. Also shown on the General Map, by hydrological boundary, o
is the 960-square-mile area which provides the local water resources of

the Borrego study area.

B. Authority for the Report

This report was prepared under the authority of the Federal
Reclamation Laws (Act of June 17, 1902, 32 Stat. 388, and Acts smenda-
tory thereof or supplementary thereto).

C. Scope of the Investigation

This report is based on reconnaissance level surveys and studies.
The data presented represent a-broad range Iof information concerning
area economics, poﬁﬂ.ation, politic_al and physiographic geography,
hydrology, soils and agriculture. When available s data of other
Federal, State and local agericies were used. '

D. Synopsis
From a small agricultural beginning, the economy of the Borrego

study area has added strong recreational and fourist segments. New
starts in the construction of tourist accommodations and residential,
vacation and retirement homes have more than tripled in the past
10 years. Most of the present urban and agricultural development is
near Borrego Springs in Borrego Valley. The Clark Valley area and
Lower Borrego Valley are .sti.ll largely uninhabited.

The prospects for continued urban growth in Borrego Valley are
predicated primaril:} on (1) a favorsble locale and climate; (2) the
groving popularity of nearby tourist attractic;ns; and (3) the

increasing demahds in southern California for outdoor recreational




‘f"'ml91&5-1964 averaged _only 20,000 acre—feet “pér year

opportunities. The population inlthe study area is predicted to
increase from 1,300 in 1965 to 30,000 by the year 2020. The pro;jected'
.municipal and industrial water requirements for the year 2020 are
17,000 acre-feet,

0f 39,190 acres of arable land in the study area, only 3,750 acres
are developed for irrigation. Although the climate and soils are
favorable for production of high-value specialty crops, local water
resources would be inadequate to sustain any substantial increase in
irrigated acreage. Maximm development of the Potentially ir:z'ignble
acreage would require an estimated 211,000 acre-feet per ;;rear.

Water supply for the Present urban and agricultur'al development

" is obtained by utilizing local ground-water resources. Current

extractions from groﬁnd water are estimated to be 28,300 acre-feet
ber year. The estimated 58-year average annual recharge of these

basins is l;0,000 acre—feet but recharge over the 20-year period

T ———— —

Mor eover, sbout

two-thirds of the recharge occurs in outlying basins where quality of
ground water and specific yields of aquifers are largely unknown, while
most of the ground-water withdrawals have been in the Borrego Spﬁng_s
area,

There is no known readily available source from which a supple-
mental we;ter supply could b;el :Lm'ported' to the Borrego study area at
this time. Possible sources from which & future import supply might
be made available are: (1) future importations of water into southern

California or the Lower Colorado River Basin; (2) desalinization of sea

water (by exchange for a more accessible supply); (3) demineralization




of waste waters which now discharge into the Salton Sea; or (4) annexa-
tion to a neighboring water diétrict that might become entitled to water »
from one of the other sources.

All of these alternatives are predicated on the future possibility
that Borrego could join in a cooperative plan involving a neighboring
water district or some larger area. How soon such an opportunity might |
ﬁecome available is unknown. Therefore, it will be necessary to care-
fullylm&nage the local water resources in the Borrego study area until
3 a supplemental supply can be provided. In this regard, none.of the
eight water companies or agencies now operating iﬂ the‘athdy area have
sufficient responsibility to carry out a ground-water management and
conservation program.

Two development plans based on the possible future souféea of
supplémental waterlare considered. Plan A:would supply only the
1 rrojected municipal and industrial water requirements, whereas Plan B .‘
would also provide the additional water required for maximm potential
agricultural development. Cost estimates were prepared for conveyance
systems from three different points outside the study area. Although
the ultimate selection of a con?eyance'system would depend on the
source, availability and cost of a supplemental supply, the plans
presented are consid.ereé. representative of possible future alternatives.
E. Conclusions

Conclusions based upon the findings of this report are:

1. A modest urban and agricultural base in the Borrego study area
is provided a water supply by pumping local ground-water resources ’ ‘
} which has resulted in declining ground-water levels in the areas of

most rapid development.




2. ‘There are 35,440 a.c.:res of undeveloped arable land in the

Q Borrego study area for which there is no present water supply.

| 3. It is unlikely that the Borrego area could readily obtain a
supplement supply of water from cutside its boundaries in the near
future. There are, however, several points outside the Borrego area
from which it would appear feasible to transport a future supply of

: water to the valleys, if water at reasonable cost could be made avail-
' able at these points. '

L, Further development, management, and conservation of local
ground water, as long as the supply and quality remain acceptable,
would be the most logical source of water to meet the area's municipal
and industriel growth needs until import water can be economically
obtained. Organizational problems and water rights questions, that
. would be involved in further ground-water development, can best be
e resolved at -the local level.

F. Recommendation

It is recommended that the study of the Borrego Valley development
/ .
be reexamined when it eppears that an import supply of water could be
made available to the area.

G. Cooperation and Acknowledgments

Acknowledément is given to individuals, businesses, and service
agenéies in Borrego Valley., The U, S, Geological Survey furnished
some data on the ground-water conditions in the valleys. ' Recognition
is also given to the Chamber of Commerce, Borrego Springs, Callifornia,

the Borrego Springs Water Company, and California Department of Parks

and Recreation, Division of Beaches and Parks for informetion furnished.
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IT. GENERAL DESCRIPTION OF THE AREA

A, Location

The Borrego study area is located about 60 miles northeast of °
San Diego, California. The area is almost surround.e-d by mountains,
The Santa Rosa Mountains lie to the north and east, To the west is
situated a series of mountains of which the San Ysidro Mountains are
the nearest. To the south the valley is 'boﬁnded. by the Vallecito
Mountains, The location of the investigation area is shown on Map
No. 1015-326-27.

B. land Settlement History

It is believed that Pedro Fages was one of the first men to enter
Borrego Valley. I;x 1772, he entered Coyote Canyon in pursuit of
deserters from the Presidio of San Diego, California. In 1774, Juan
Batista De Anza, explorer and colonizer of San Francisco, led an
expedition of one hundred men and women through Borrego Valley. His
route lay across the Imperial Valley, through Borrego Valley, and
thence into the mountain regions by way of Coyote Creek. Under his
leadership the expedition returned in safety to Mexico with stories of
a land rich in resources. Accordingly, 18 morl:ths later a second
expedition was led across the desert by De Anza. This expedition,
cbns:lsting of 240 people and & large number of mules, horses aﬁd
cattle, was the nucleus f‘rc.:m which many of California's first settle-

ments grew.

Vacationers who went each year to Pélm Springs and vicinity

u}tima.tely discovered the scenic beauties of Borrego Valley and its




surroundings. Their praises prompted officials to establish the

Anza-Borrego Desert State Park in 1928,

C. Physical Features

The widest part of the valley between Anza-Borrego Desert State
Park boundaries is nine miles. The length within the park boundaries
is sbout 11 miles. Across these boundaries run the Coyote, Borrego
Palm, and San Felipe Creeks., Coyote Creek originates in the Santa
Rosa and_Sa.n_ Ysidro Mountains and terminates at Borrego Sink. San

Felipe Creek originﬁtea in Grapevine Canyon which receives runoff

L from the San Ysidro Mountains. Borrego Palm Creek originates in the

San Ysidro Mountains and 'benpinat:es in the Borrego Palms resort area.
. ‘7 In Lower Borrego Valley there are a number of sand ﬁune areas..

D. Climate

4

Borrego study‘ area has variable rainfall, low humidity, high

summer temperatures, abundant sunshine, relatively mild winters and

i occasional high winds. The frost-free period is about 285 days per

& year, Based on 20 years of records at Borrego Springs Station 3

1 North-Northeast (NNE), the average temperature is 70° F. and extremes
’l range from a maximum of 121° F. to a minimm of l9° F. The prevailiqg
L wind direction is northwest.

K : The mean annual preci;;i'i:ation, based on the 20 years of record

| .2t Borrego Springs Station m, is 3.37 inches and at Ocotillo We]_.la
Station, based on 21 years of record, is 2.90 inches. About 78 percent
of the recorded precipitation falls during t_hé winter months.

‘ The surrounding mountains are cooler and receive more precipita-

tion. Warner Springs, which is within five miles of the drainage

LIBRARY
E B 120

i o . Bureau of Reclamation .
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divide, has an average annual precipitation of 16.16 inches, based on
58 years of records (1907-1964). However, the average for the 20-year
period, 1945-1964, has been only 13.57 inches pe:;' year,

E. Vegetation ‘

Native vegetation consists primarily of scrubby desert shrubs.
Saltcedar has been planted for windbreeks but is rarely seen growing
wild. Saltbush, mesquite, creosote bush, cholla, ocotillo, and agaves
are common throughout the area. Picturesque desert flowers abound
when spring rains follow a relatively moist winter.

F. Population

The major urban locale is at Borrego Springs where about
1,000 people reside permanently. Other small population centers
exist at Borrego and at Ocotillo Wells.

At present there are an estimated 1,300 full-time residents in
the study area. However, during the cooler months from October to
April the population may vary from 2,000 to 8,000. Many families
have recently built, or are in the process .of building, vacation ar‘
retirement homes in Borrego Valley. Others rent homes or apartments
by the week or month during the winter season.

Seasonal weekend vacationers to the Anza-Borrego Desert State
Park f.i-eguentl:} overflow into. Borrego Valley and push the temporary
Population total even higher,

G. General Economy

The local economy, starting from a small agricultural base, has,

gradually added strong recreational and tourist segments. In recent

Years, the improved accessibility provided by paved roads into this

e e S e
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once remote desert has greatly accelerated the construction of luxurious
resort facilities, vacation and retirement homes, and tourist accommo- w
dations. Although the Anza-Borrego Desert State Park provides an h
attraction for tourists to Borrego Valley, the convenience of Borrego
Valley accommodations within the vast reaches of the park contributes
greatly to the increasing visitor use-days at the park. The proximity
of Borrego Valley to the booming Salton Sea resort areas further
enhances the valley's urban and recreational growth potential.
The construction industry is the largest single income producer
and will likely remain so for several years as the valleys urban-
.recreation elements expand. Over 300 dwelling units for overnight, or
longer, accommodations are availsble. Construction starts » particu-
larly residential, have increased significently in the past ten years.
A new shopping center and high school will soon be completed.

Much of the existing urban development has been at the expense

of agricultural lands that were already developed. This trend is
expected to continue, but the 2,550 acres presently irrigated will

. Probably not be appreciably diminished in the near future. There are
35,440 acres of undeveloped areble land susceptible of irrigation, and
laends taken out of production can be easily replaced. In aeddition,
there have beeg reports that .a. large-scale citrus planting will soon
be attempted by one developér. If citrus production in the valley
proves successful, it could provide an incentive for additional
plantings of ‘this high-value crop. A long growing sSeason, aﬁ ‘ever-
expanding market in nearby coastal areas s an available supply of

good quality ground water, and an increasing demend for citrus acreage




in southern California are favorable factors that would tend to
encourage the expansion of irrigated acreage in the f'utpre. The lack
of reil transportation in the area, however, would tend to place Borrego
valley in a somewhat less favorable market position than competitive

areas.

H. local Water Agencies

There are several wholesale'v{ater distributors and water agencies’
withiﬁ the boundaries of Borrego study area. A listing of water
service organizations waé obtained from data recorded with the
California Public Utilities Commission and published in Bulletin No. 114
by the California Bepazjhnent of Water Resources. These organizations

are listed in Table 1.




Table 1

WATER SERVICE AGENCIES 1/

Inland Basins Projects, California
Borrego Valley

Type of Water Service Agency

Name of Water Agency

Borrego Springs Water Company

Borrego Springs Air Ranch Mutual
Water and Improvement Company

Borrego Valley Water District:

Borrego Springs Park County
Water District

Golden Sand Mutual Water Company
Ocotillo Wells Mutual Water Company
Rancho Borrego Mutual Water Company
South Borrego Mutual -

Commercial

Incorporated Mutual

Public
Public

Incorporated Mutual
Unverified Agency

Incorporated Mutual
Unverified Agency

1/ Sources: "Directory of Water Service Agencies in California,"
Bulletin No. 114, State of California Department of Water
Resources, June 1962, and "Property Valustions, Tax Rates,
Useful Information for Taxpeyers," County of San Diego,

June 30, 1967.
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ITI, FPROBLEMS AND NEEDS OF THE AREA

A. Problems

The iack of an adequate water supply to permit full development
of the land resources is the basic problem of the area. Water‘sﬁpplies
for the present urban, recreational and agricultural acﬁivities are
provided by utilizing ground-water resources deposited beneath the
valley floor in previous years. There is not now an identifiable
source from which & supplemental water supply could be imported. There
is no présent water shortage, and ground water in storage wodld be
ample to sustain the projected growth in urban and recreational water
requirements almost indefinitely. However, a substantial increase in
the use of water for irrigation could rapidly deplete the available
supply.

The greatest future water use would occur if all the arsble lands

were fully developed. Under these conditions, there would be a need to

import about 211,000 acre-feet per year, assuming all water not required

|

for plant consumptive use (ev spiration) would return to ground

water by deep percolation.) There are an estimated 3,500,000 acre-feet

of water in storage in ground-water basins underlying Borrego.
58-year average ;nnual recharge to these basins is estimated to be
40,000 acre-feet. Therefore, if ground-water resources were devoted
entirely to irrigation, the available supﬁly could not long sustain

the maximum level of agricultural development. In addition, deep
percolation from irrigated areas and the recycling of this water could |

deteriocrate the quality of water in the basins.

12
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N These potentially serious problems, still in the formative stage
. . in Borrego, are not unique. Generally, they follow trends long familiar
in the development of other areas of southern California and throughout
the southwestern states. For agricultural and urban development to

coexist in areas of limited local water resources, it has generally

._
Hap2ont s L e

been necéssary to import supplemental water supplies f:rom_ outside the

area. Unfortunately, there does not appear to be an economically

o g Mi et e

feasible source of supplemental water that could be imported to the

™ . ke wnd

i Borrego study area in the near future. 3

.‘::_,"s B. Needs |

) k Corollary to the water supply problems is the ovérrid_ing need to :
: 4? conserve and manage the e.xisting water resources until a supplemental :

P T R T T T P T T e

N supply of water becomes available for importation. Only by careful

management of available water supplies can the area be assured of

optimum economic growth commensurate with the limitations of this

ir. o %
[ g e e
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o e

vital resource.

L

The management and consérvation of local resources are properly e

matters of local concern. However, in formulating a comprehensive

sk o in

action program to provide solutions to these problems s local interests

will need information not presently available to thém. There is need '

resources. A forthcoming U, S. Geological Survey report on the water 'f.-

¢
4
4
{
A
for a better understanding of the limitations of existing ground-water ; ]‘E
3
it
i
resources of Borrego Valley will be an important contribution to t_.hia : ,I_:'i

understanding. Continuing studies of possible sources of future

supplemental water supplies and the probable costs of development and

importation will also be needed.

.




Full development will ultimately require the importation of
water. Some possible additional sources of supplemental supplies and

1 probable conveyance costs from several points of diversion are con-

sidered in this report. These examples of possible future alternati\?es

; serve to emphasize the magﬁitude of the problems that will need to be

i solved. Without the future importation of water, the long—raﬁge

; growth in urban demands could probably be met only by limiting the
' i development of agriculture. _ :

5 1
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IV. LAND CLASSIFICATION AND USE

A. Introduction

Land classification studies were made on a reconnaissance basis in
19%64. Clark Valley was classified in 1966 and is included with Borrego
Valley. The larger part of the Lower Borrego Valley is included in the
West Mesa area of Imperial '_Va.]_‘l.ey for which a detailed land classifica- |

tion was completed by the Bureau of Reclametion in 1955.

B. lend Formation and Topography

I
Borrego Valley is part of the area known geologj.ca.]ﬂ,v_ as the !
Colorado Desert province. Most of the surrounding mountains and |
valleys were formed by faulting.
The sand dune areas of the ILower Borrego Valley appear to have
evolved where winds blow predominantly from one direction. In the
San Felipe Valley, in the same general area, are "spring-formed dunes.”
‘These dunes are formed where rising water allows vegetation to grow,
vhich, in turn, accumulates sand until the dune becomes so high that
water cannot rise through it and the spring is sealed.
| The topography of the Lower Borrego Valley is generally
precipitous and more broken than Borrego Valley. There has been more
flash-flood erosion, as well as considerable wind erosion. Judging
from the amount of fossil sl}ella on the surface, the old beachline
of Leke Coahuila extended across the area between Fish Creek Mountains
and the Ocotillo Badlands. | The soils are highly'calc;.reoﬁs in places
and eppear to be partly cemented.

In general, the arable areas are topographically suited for

irrigation development. The higher slopes should be terraced to
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avoid excessively long runs in the sandy soils. In the windblown
area, protection from wind erosion would have to be Provided before
leveling is accomplished.
C. Soils

l. General. The soils of Borrego Valley are mostly alluvial,
although there has been considerable sorting by wind and water in
specific areas. Along the east side of the valley the wind has
accounted for much of the size diétribution of the sand. Fine sand,
loamy sand, sandy loam, silt loam, and loam are the predominant surface
soils. Most of the undeveloped land'wéuld fall in Class 3 because of
water requirements and topography. The developed land appears to be
mostly Class 2 due to water requirements, although on the north end
of the developed area the water requirement would still leave the soils
in Class 3 or 4. Some of the sandy éoils have layers of micaceous silt
loam and loam which tend to slow the infiltration rate and help hold

mbisture in the root zone.

2. Salinity and Alkalinity. Soils in Borrego Valley would
require some leaching to grow the more sensitive plants. Appa?ently,
water in some areas 1s somewhat saline, as an asbandoned irrigation
farm in the vicinity of Halfhill Laske shows evidence of salinity
beyond that of the surrounding area. Another farm 13 miles to
the northwest and about 50 feet higher in elevation is still in
operation raising alfalfa and no evidence of alkgiinity was found.
It is possible the farm at thp lower elevation was abandoned because
of a failing water supply, as it -was apparently irrigated from a

large dugout instead of a well.

16
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The 1955 West Mesa land classification, in its westerly extension,
terminates at the Imperial-San Diegs County Line and extends northerly
to the old Lake Coshuila beachline. This classification found no'
salinity or alkalinity above the beachline. The most extensive ares
of saline soils found in the West Mesa area was below the beachline.
Some evidence of sodium alkalinity was found, but apﬁarently in

scattered locations.

D. Drainage

Surface drainage appeared to be very good except for the Borregob
Sink area within the 480-foot contour. This is the low point in the
valley and all surface drainage collects here. Areas of salt
eﬁcrustation are evident throughout the sink Proper. This entire
low area appea?s to be underlaiﬁ‘by a layer of caliche or travertine.
This layer spparently has holes or cracks in it; however, as mmerous
holes in the ground surface show evidence of rapid local infiltration
which has carried the surface soil with it.

Internai drainage of soils in Borrego Valley is excellent,
E. LandIUse

L. General. There is a total of 67,130 acres in Borrego Valley -

and 21,370 acres in Lower Borrego Valley to_fhe edge of the Imperial
West Mesa unit of the Imperial Irrigation District. Geological Survey
quadrangle sheets were used and Supplemented by field inspection to
determine the present land use.

2. Agricultural Land Use. Development of agricultural land in

Borrego Valley and Lower Borrego Valley has been on & very small scale.

Of the 67,130 gross acres in Borrego Valley, only about 2,000 acres

17
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were irrigated in 1965. Most of the irrigated acreage is in grape
vineyards; however, so:'ne‘ of the grape vineyards are being converted
to citrus. There are small acreages of truck gardens and nurseries.,
An additional 26,320 a&es of arable land in Borrego Valley could 't;e
developed if water were available. Iower Borrego Valley, excluding
the Imperial West Mesa, has one alfalfa farm of gbout 550 acres,
although 9,670 acres are considered arsble.

Land in the Borrego study area is considered sulteble for citrus
development or for other specialty crops.

3. Special Land Use. There are a number of housing developments

in Borrego Valley. There are also two country clubs, two air ranches
(dude ranches with private airstrips), and a municipal airport.
These urban areas total 4,550 acres. ILower Borrego Valley hes urban
areas 'i;otaling éOO acres. ‘ -

F. Summary of Land Classification and Use

A summary of land classification and current use is _shoﬁn in

Teble 2 and on Map No. 1015-326-28.
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V. WATER SUPPLY AND REQUIREMENTS

B 1 A. Introduction
Within the watersheds in Borrego Valley there are three streams,

i Coyote Creek, Borrego Palm Creek, and San Felipe Creek. Some surface

4 runoff is also attributable to canyon tributaries which discharge
directly onto the valley floor. Some additional supply is produced
5 from random des-sert storms that occur intermittently over the entire
valley area. -
Water requirements are based on estimated demands by municipal,
industrial, and agricultural activities. There are also a few non-
beneficial uses such as evaporation and phreatophyte consumption.

B. Surface Water Resources

1. Streams and Watersheds. Area streams originate in the Santa
; Rosa, San Ysidro, or Vallecito Mountains. The elevations of these
mountains vary from 5070 to 8716 feet. The soil cover of the watersheds
2 & consists of residuum, colluvium, alluvium, and glacial drift from
. granitic rock sources. The native vegetation varies from desert 3hrub ‘ ,
1k . to subalpine forest and alpine prairie. Watersheds have generally well |
| i developed drainage systems..
,-."_’I':‘ 2. Runoff Records. - The U. S. Geological Surv;ey operates and
= maintains gaging stati_oﬁs on Coyote, Borrego Palm, and San Felipe
1 fi Creeks. The locations of these stations are tabulated in Table 3 and
shown on Map No. 1015-326-27. Coyote Creek is the only perennial stream.
The mean annual discharges on Coyote, Borrego Palm, and San Felipe

Creeks are 1,630, 280 and 200 acre-feet per year, respectively.

20
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oF Although the normal flows in Coyote and Borrego Palm Creeks are

small, there are occasional high flows. A flow of 3,800 cfs was
recorded in Coyote Creek on July 28, 1951. A flow of 2,000 cfs was
- yecorded in Borrego Palm Creek on August 23, 1955.

During the 7 years of record, the maximum recorded instantaneous
; flow in San Felipe Creek was 45 cfs on December 30, 1965. However,
prior to this period of record, there have been times when high flood
" flows from San Felipe Creek reached portions of Lower Borrego Valley.

Most of the water from each of these streams either infiltrates

into the ground-water basin or is evaporated. -

3. Quality of Surface Water. Several surface water samples from

N Coyote Creek were checked for conductivity. The quality of water in
this creek appears to vary with the surrounding vegetation and the

quantity of water flowing. In areas of little vegetation the water

may have as little as 250 parts per million (ppm) of total dissolved
solids. Where vegetation is dense, the concentration during periods
of low flow may reach 1,000 ppm.

No surface water samples were analyzed for Borrego Palm and
San Felipe Creeks. Howev.;.‘r , the ground water in these basinq appears
to be of acceptable ‘quality for ‘domestic and irrigation uses.

C. Ground-water Resources

1. General. The quantity of water available for ground-water
recharge was estimated for a 20-year period (1945-1964) and for a
58-year period (1907-1964) and is shown on Table 4.

Gropnd-water levels have declinéd an average of about 2 feet per

year for the last 10 years. However, some wells in the study area

s 22
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have dropped as much as 10 feet in 1 Yyear. The average precipita-

tion for the last 20 years has been less than the long-term average.
Analyses of precipitation records indicate that, under long-term
average conditions, the upper ground-water basin would be in approxi-

mate equilibrium.

2. Occurrence of Ground Water. The occurrence of ground water
in the Borrego study area was based on data from existing wells, most
of which are located in the northwest part of the study area. The
limited data indicate that high yields might be attainable with
proper Iwell construction.

The following tabulation estimates present conditions of

storage:
Recoverable Water in Storage
Ground-Water Basin (Acre-feet)_l/
Borrego Valley 1,300,000
Lower Borrego Valley ’ 1,900,000
Collins Valleys . 30,000
Clark Valley 300,000

Although additional data are needed to more adequately evaluate
storage, quantities and quality of ground water, it‘appears there are
about 3,500,000 acre-feet of recoverable water in storage within
200 feet below the water ta;ole. The present average depth to water

ranges from 60 to 120 feet over most of the study area.

1/ Specific yield estimated to be 12 percent..
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3. Ground-Water Quality. Water samples from the study area

were collected and analyzed by the U. S. Geological Survey as part
of an open‘file report. 1/.

This report indicates a wide variation in ground-water quality,
largely dependent upon the well location with respect to the con-
tributing watershed. The best quality water, less than 500 ppm, is
found aéjaceht to the northwestern boundary. This quality, however,
deteriorates eastward toward the Borrego Sink area. The water
quality in Lower Borrego Valley has total dissclved solids of about
1,200 ppm, but may be suitable for use on cfops that are tolerant
to salinity.

A map of the generalized ground-water quality and movement is
shown on Mep No. 1015-326-29. '

k., Safe Yield. Although the.safe yield of the watershed cannot
be determined conclusively from the limited data available, the
quantity of water which would be potential recharge under favorable
infiltration and ground-water storage capacity conditions was
evaluated from three sources.

a. Eskin Method. A method for estimating the average

annual rechafge from the average annual precipitation has been
developed by T. E. Eakin and others 2/ for their studies in Nevada.

Based on this method, the recharge is estimated as a percentage for

1/ "Data on Water Wells in Borrego, Ocotillo, San Felipe, and Vallecito
Areas, Eastern San Diego County," U. S. Geological Survey, 195k.

2/ "Contributions to the Hydrology of Eastern Nevada, "State of

Nevada, Office of the State Engineer, Water Resources Bulletin
* No. 12 by T. E. Eakin and Others, 1951, pp. 79-81.

25
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each precipitation zone in the drainage area as follows: zone of less
than 8 inches of Precipitation, none; 8-to-12-inch zone, 3 percent;
12-to-15-inch zone, 7 percent; 15-to-20-inch zone, 15 percent; and

above the 20-inch zone, 25 percent. Applying this d to a 30-year

isohyetal map gives an average annual recharge ¢f 18,300 acre-feet.
There are several reasons to expect a higher recharge in the desert
areas of southern California than in eastern Nevada: (1) the rainfall
pattern is more seasonél in Borrego Valley with very little precipita-
tion occurring in the summer months to sustain the native vegetation;
(2) the evaporation rate is lower in Borrego Valley than it is in
Nevada; and (3) the native vegetation is different in the two areas.

b. U. S. Geological Survey Surface Runoff. Geological Survey

Professional Paper 486-B, "Precipitation, Runoff and Water loss in the
Lower Colorado River-Salton Sea Area," presents a map showing the

estimated runoff from small tracts. This mep indicates an average

_surface runoff from the mouqtains surrounding the study area of sbout

28,800 acre-feet per year. In addition to this inflow, most of which

P st

rectly on- the;valley T103% ﬂeapeciAfv_

°f?fP£9 cipivation jdix

c. Department of Water Resources Coachella Investigation. The

State of California Department of Water Resources, in Bulletin 108,
"Coachella Valley Investigation," estimated the recharge to Coachella
Valley, which shares common hydrologic boundaries with Borrego Valley,

at 80,000 acre-feet per year. A comparison of the drainage areas and
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d weighted mean precipitation indicates that 40,000 acre-feet per year
would be a reasonable .estimate of recharge in Borrego Valley.

Also in Department of Water Resources Bulletin 108, the
consumptive use by native vegetation was estimated to be 12 inches per

year. Subtraction of this factor from the annual average of rainfall

LB w T L T

at Borrego Springs and Warner Springs yields an average of 50,000 acre-
feet per year of water which would be available for ground-water

Q recharge and surface runoff.
" fThe 40;000 acré-feet per yéir ‘echarge séems 158 XHe most,

réasonable estinate considering thE INFOTNASIOH AVALIANIE.  Hovever,

SR ATy

future investigations should study the natural water supplies in more

detail, including the effects of known but undefined faulting, localized LR

ground-water overdraft, and water quality. _
e 5. Reuse. The amount of reusable water will depend on the level
and proportionate development of municipal, industrial, and egricultural
activities. A large agricultural development could result in contamina-
tlon and quality deterioration of underground water supplies, preclud-
ing the planned or incidental reuse of waste waters by deep percolation
into ground-water storage. &
Most agricultural developménts within the study area will require
water for leaching. A portion of the leaching water might be available
for reuse so :!.ong as the concentration of salts remained low. The
effect of the return flows upon the quality of the ground water and
the potential for reuse will need to be determined in future studies .
It might be possible to reuse treated urban waste wvater for irri-

gating golf courses or in maintaining aquatic parks.
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D. Water Requirements

1. Agricultural.

a. Present. Of 3,200 acres of land developed for irrigation
in Borrego Valley, only 2,000 acres are presently irrigated. Current
ground-water production to support this acreage is estimated to be
22,400 acre-feet per year. The 550 acres of irrigated alfalfa in the-
Lower Borrego Valley currently require the production of an estimated
3,900 acre-feet of ground water per year.

b. Future. There are about 35,440 acres of undeveloped
arable land that could be irrigated i1f a water supply to sustain this
development were available. Three conditions of future agricultural
possibilities are considered in this report. For simplification,
these are designated‘Conditions 1l, 2 end 3.

(1) Condition 1. Wiﬁhout future importation of a
dependable and economical water supply for irrigation, agricultural
development in Borrego Valley may be restricted to about 1,000 acres
or less by the year 2020. The retirement of agficultural lands to

conserve the available water supplies would be essential to continued

- municipal and 1ndustfial”growth.

The  Lower Borrego Valley is not expected to have a popula-.

tion expansion comparable té Borrego Vallgy because of ﬁhe prevalence
of sand dunes and generally unsuitable topography. The ground-water
supply in the Lower Valley is, however, adequate to permit a small
increase in agricultural and urban land use.

The projected changes in irrigated agriculture and the

resulting consumptive use of water, if there is no importation of

28
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additional water, are shown in Table 5. The actual pumpage req:uired
would be about 6.5 acre-feet per acre, buE_}eaching water is considered
“to be returned to the: ground-water basin.

(2) Condition 2. Maximum agricultural development must
rely on an economical supply of imported water,

The quantity of water required is dependent, among other
factors, on the quality of the water received. If the quality is
similar to that of Colorado River water, then about 202,800 acre-feet
per year would be requifed for consumptive use, leaching requirements,
and normal on-farm losses. Of this total, about 71,500 acre-feet per
year would be needed for leaching requirements.

The water requirements for Condition 2 are listed in
Teble 6.

(3)° Condition 3. " Agriculture in Borrego study area
could have a moderate expansion, utilizing lesser amouats of imported
water, without adversely affecting the water supplies for other uses.
For example, the water requirements for a moderate increase in irri-
gated agriculture to 3,800 acres are shown in Table 7.

2. Municipal and Industrial.

a. Present. No ma.jor iﬁdnstry exists in Borrego study area.
However, the rapidly expanding desert resort and the retirement
community in Borrego Valley, with an increased demand for water during
the tourist season, presently require approximately 2,000 acre-feet of

water per year. The present urban water requirements are shown in

Table 8.
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e Table 8 .

; PRESENT AND PROJECTED MUNICIPAL, INDUSTRIAL |
AND RECREATIONAL WATER REQUIREMENTS 1/ : 3
< Inland Basins Projects, California ;

Borrego Valley
|
|

i

% Unit Total Water Requirements :
¥ Vater i
“ Permanent Requirement Permanent Visitors and |
oy Year Population (Acre-Feet Population  Recreation 2/ Total P
) Per Person) (Acre-Feet) (Acre-Feet) (Acre-Feet) i
1965 1,300 0.300 390 1,610 2,000 j
1970 2,000 0.305 610 2,050 2,660 b
|
1980 5,500 0.31%4 1,730 2,970 k4,700 |
1990 10,000 0.323 3,230 3,870 7,100 |
2000 16,000 0.332 5,310 t,790 10,100 |
g 2010 22,500 0.341 7,670 5,650 13,320

- 2020 30,000 0.350 10,500 6,500 17,000

z "1/ This table includes requirements for Borrego and Lower Borrego

i Valleys.

i}.f 2/ Visitor end recreationai requirements are computed as follows:

2 golf courses at 150 acres each and requirement of 5 acre-

feet per acre = 1,500 acre-feet, Visitor days to Anza-Borrego

& State Park at 400,000, equivalent to a permanent population of

o 1,100 at 0.1 acre~foot per person. ’

1965: 1,500 acre-feet

110 acre-feet

i 1,610 acre-feet -

The year 2020 consists of B‘golf courses &t 150 acres each
and 5 acre-feet per acre with an estimated visitor days of
1,000,000, equivalent to a permanent population = 2,800 at
0.2 acre-foot per person.
2020: 6,000 acre-feet
500 acre-feet
3,500 acre-feet
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b. Future. The Borrego study area is expected to continue
the rapid urban growth it has experienced in the last 10 years. The
area is in an advantageous location to attract tourists as well ag
vacationists from San Diego, lLos Angeles, and other coastal areas.

An increase in the population of southern California would probably

result in an increase qf visitors to Anza-Borrego Desert Park and of
the permanent residents in Borrego Valley. Future water supplies to
sustain this growth could come from either imported water or ground

water. |

The per capita use rates used to determine the municipal and
industrial requirements were based on a comparison of the per capita
use rates in San Diego and Imperial Counties. More emphasis was given
to Imperial.Ccunty!s per capita use rates because of its proximity to
Borrego study area and because of the similarity of climatic conditions.
Per capita use rates for golf courses and other recreational_uées were
computed separately from the municipal and industrial uses. Projected
municipal gnd industrial water requirements are shown in Table 8.

3. Recreation.

a&. Present. The Anza-Borrego Desert Staté Park now has an
average of 400,000 visitor-days per year. The 400,000 visitor-days
are equivalent to a permanent population of approximately 1,100 and
reqﬁire ebout 100 acre-feet of water per year. Also, within Borrego
Valley, most of the motels have swimming pools and there are two golf

courses available for public use. The two courses, encompassing about .

300 acres of land, require about 1,500 acre-feet of water per year.
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b. Future. The projected increase in future population of. m

nearby coastal areas should cause an increased demand for recreational
opportunities. This would mean an increase in golf courses, swimming
pools, and other related water using recreational activities. The
park visitors plus the part-time residents will require additional
public, private, and coﬁnnerc?.a.l facilities.

The projected recreational water requirements are shown :in‘
Table 8. |

Lk, wWater Rights. There have been no known court decisions on

adjudication of waters within the Borrego study area. The surface
flows are mostly intermittent, and in the past no storage of local
runoff was necessary; however, the surface flows do replenish the

ground-water supply. There.are some appropriative water rights on

Coyote, Borrego Palm, and San Felipe Creeks., Historically, wells have
been freely installed and withdrawals have not been regulsated.

E. Possible Sources of Future Water Supply

It has been recognized by the California Department of Water
Resources and Federal and local govermments that the California State
Water Project would satisfy the needs of southern :California only until
sbout 1990, after which time there will be a need for an ad.ditional. ’ !
supply of supplemental watér. Borrego might be able to participate
along with other desert areas of southeastern California in plans to
import water for demands beyond 1990.
At presént s there is no readily available source from which a
supplemental water supply could be imported. The aree does not hair,e a

contract for water from the California State Water Project and 1t is

35
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unlikely that import water could be obtained from the Colorado River
under current conditions. Possible sources for future importation of

water are disc¢ussed in the following paragraphs:

1, Desalinization. Water could be furnished through exchange

by a desalting plant at a location on the Pacific Coast. It would be
advantageous to locate a plant near San Diego, California. The water
converted at this plant could be used in San Diego and vicinity, and
water diverted from San Diego CGunfy Water Authority's aqueduct at &
turnout near Escondido could be made availeble to Borregd through

a system of pipelines. This exchange would require the approval and
cooperation of the San Diego County Water Authority.

It has been suggested that desalted water could be imported from
the Gulf of.California to inland areas, including southern California.
No studies are available to indicate the physical or finanbial
capabilities of importing water from this source.

There might be other locations on the Pacific Cbas£ where it
woﬁld be advantageous to 1$cate-desalting plants, but the physical
and financial capabilities would need to be taken into consideration.

2. Demineralization. Each year over 1;000,000 acre-feet of

brackish water flows from Coachella and Imperial Valleys into the
Salton Sea. It would be possible to place an electrodialysis demineral-
izing plant within one of these areas to intercept some of this brackish
_water. This plant could convert brackish waters from approximately
3,000 ppm to 500 ppm of total dissolved solids. However, records

indicate there are undesirable cgncentrations of boron in this water

that probably would not be removed by this process. Moreover, the
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processing and exportation of water now flowing into the Salton Sea
would further aggravate the existing salinity.and water-level problems

at the Sea. Therefore, this plan does not offer an acceptable prospect

for future study.

3. Regional Water Plans. Borrego might be able to participate

with other desert areas of southeastern California in a regional plan

to obtain a future supplemental supply.

a. Northern California. Studies are being made concurrently
in Region 2 and Region 3 of the Bureau of Reclamation to explore possi-
ble sources of water to meet souther_n California water requirements
beyond 1990. One possible future source of water might be from the
planned terminus of the federally proposed east side facilities of
California' Central Vﬁlley Project near Bakersfield, California.
Enlargement of these facilities ﬁey'ond the design requirements of the
Central Valley area, to include capacity for water service to gouth;;rn
California, would be required. The aligmment for this plan would
probably para.;_lel the State's California Agueduct and would require
some addijh:lonal regulatory storage.

b. Other sources. There are other studies being made by

'Fede.ral., Sta.'i:e, and privaté agencies to obtain water to meet the needs
beyond 1990 for southern California and to supplement the flows of the
Lower Colorado River.

. If one or more of these studies prové fi;uiti\ll, Borrego might
be able to obtain entitlement to a supplemental water supply a‘t". some

time in the future.
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L. Annexation. Borrego study area is in a location whereby it
would be possible to annex to nearby water districts. These districts
are the Imperial Irrigation District, the Coachella Valley County Water
District, and the San Diego County Water Authority. However, none of
these districts appear to have surplus water at the present time.

It is also possible that under some future water plan, one of

these districts could convey a supply of water destined for Borrego

through its systems, for a charge per acre-foot of water.
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VI. PLANS AND ESTIMATES

A. Introduction

Since the source of a future supplemental water supply is not
known at this time, it was decided to examine development plans
utilizing several different conveyance systems believed to be repre-

sentative of alternatives that may be available in the future. Plan A

would import water to meet the projected municipal and industrial demands.

Plan B would import water to meet the year 2020 projected municipal,
industrial, and agricultural demands.

B. Plan of Development

Each plan of development would require a terminal reservoir for
peaking of municipal and industrial wate; supplies. This peaking.
reservoir (proposed Borrego Springs Reservoir) could be located near
Borrego Springs Community Center. The reservoir would have sufficient
capacity to allow the pipeline to flow at a uniform rate of 25 cfs and
would also provide the emergency storage required, in case of a pipe-
line outage, to meet a one-week demand during the maximum monthly
demand pexriod. :

The Borrego Springs Dem site is located in fan deposits at the
base of a barren granitic outcrop.  These deposits range from silty
sand to angular granitic fragments of gravel size,

Séepage control measures would be required over most of the
reservoir area. Hard rock at the far end of the reservoir has been

extensively folded and faulted; however, this is above the estimated

normal water surface.
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The faulting throughout the Borrego study area is very recent.
Its topographic expression is apparent even in the loosely consoli-
dated fan deposits. |

A1l construction materials required for the earth dam embankment
would be locally available within a reasonable hauling distance.
Pertinent data for the Borrego Springs Reservoir are shown in Table 9.

Le Developmenﬁ Plan A. Development Plan A would require the

importation of sufficient water to meet the projected requirements for
municipal and industrial uses. The possible sources of water are
discussed in Pa?t V. The three representative points of diversions
that were considered are located on the San Diggo Aqueduct, in
Coachella Valley near Oasis, and on the Imperial Irrigation District's
Westside Main Canal of the All-American Canal System. Designs and
cost estimates have been prepared for a conveyance system from each
of the three deliVery'points Qf import wafer.

a. Eécondido—Borrego Route. Import water from the

San Diego Aqueduct would be diverted through a pipeline called the
Escondido-Borrego Route to the proposed Borrego Sprinés Rggervoir.
About 15 miles of this route would be founded.on poorly consolidated
alluvial and valley-fill sediments allowing common excavation. The
remaining 37 miles of pip;line would be on badly weathered igneous and
metamorphic rocks which probably would require extensive stripping
and rock excavation. ‘

The water diverted from San Diego Aqueduct would require some

reregulated along the route. It is assumed that Lake'Hbqshﬁw would
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Table 9

BORREGO SFRINGS RESERVOIR SITE DATA 1/

Inland Basins Projects, California
Borrego Valley

Dam
Type of Structure
Crest Length
Crest Elevation

Maximum Height of Dam

Spillway Capacity

Reservoir

M&T Storage
Sedimentation 2/
Standby Storage

Maximum Water Surface Elevation

Earthfill

1,000 feet
820 feet
120 feet

2,000 cfs

1,1C0 acre-feet
90 acre-feet
500 acre-feet
80O feet

1/ Based on reconnaissance data,
_g/ loo-year sediment,




be the ideal location for this type of regulation. This would require

the agreement and cooperation of Vista Irrigation District to use Lake
Henshaw. The present capacity of lake Henshaw is 194,323 acre-feet.

There is sufficient capacity available to provide the necessary

i
i-
)
|

reregulated.
From Lake Henshaw to Borrego Valley several major faults,
{ including the active Elsinore zone, would be transected. This route
“ is shown on General Map No. 1015-326-27 and pertinent data for the
:ii route are shown in Table 10,

7 b. Oasis-Borrego Route. Delivery of import water through

the Coachella distribution system would be taken near Oasis, California.

From this delivery point a pipeline called Oasis-Borrego Route would

convey the watér to tile Proposed Borrego Springs Reservoir.
This conveyance route would traverse unconsolidated alluvial

sediments with lacustrine facies » and older, well-compacted sandstone

and clay deposits. Excavation would be common and limited areas of '

expansive clays may be encountered. Both the active San Jacinto and I
San Felipe Hills fault zones would be crossed east of Borrego Sink.
This route is shown on the (;:éneral Map No. 1015-326-27 a.nd pertinent
data for the route are shown in Table 10. |

c. Westside-Borrego Route. Delivery of import water through

f.he Imperial Irrigation District's canal system would be from the

Westside Main Canal in Section 29, R. 12 E., T. 15 S. - From this point

the water would be conveyed by a pipeline, called Westside-Borrego

¥
i

Route, to Borrego Springs Reservoir.
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Recent alluvial deposits and lacustrine clays, and older

“h .
PR O

terraces underlie this route. Excavation would be normal, but expansive
clays and low density lacustrine deposits should be avoided, especially
E as a foundation for pump plant facilities. This route is shown on the
General Map No. 1015-326-27 and aetails for the Westside-Borrego Route

are shown in Table 10.

As shown on General Map No. 1015-326-27, this route crosses ;
the U, S. Naval Gunnery Range. For this report it was assumed that
rermission could be obtained to cross the gunnery range. If additional
studies are made, this potential problem should be investigated more t:
thoroughiy.

2. Development Plan B. Development Plan B would permit importa- )

tion of sufficient water to meet the ultimate industrial, municipal,
and agricultural demands. Delivery of this water would be through

the Westside Main Canal and a turnout located at the same point as the

corresponding import plan for municipal and industrial water only. A
combination of open canal and pipeline would convey the water from the
Westside Main Canal to Borrego study area, using the same aligmment as

the Westéide-Borreé;o Route. Agricultural water deliveries could be

:
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made as the conveyance system crosses the valleys and ﬁﬁnicipal and
industrial water could be .delivered to the Borrego Springs Reservoir.
Pertinent data for this route are shown in Table 10,

C. Project Development Costs

Reconnaissance level cost estiﬁmtes of the two plans presented in

this report are shown in Table 11l. Cost estimates include right-of-way
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- acquisition, engineering, and supervision of construction. The cost

estimates are based on designs prepared for this report.

Construction and. OMXR costs of two of the conveyance systems for
munieipal and industrial water under Development Plan A are quite
similar. These conveyance systems are the Oasis-Berrego Route and the
Westside-Borrego Route. The difference in the cost of these routes is
not appreciable. Both routes are considerably cheaper in both con- |
o struction cost and -OMXR cost than the Escondido-Borrego Route. |
e Unless‘ extremely low initial water costs become obtainable in the
' coastal area of southern California, importations through the Escondido-

H"f::j" Borrego Route would not appear feasible. The Oasis-Borrego and the

Westside-Borrego Routes are potentially feasible for importation of
water and future selection will depend upon provision of a dependeble
economical source of water,

D. Sedimentation

No field evaluation of sediment yield potential was made for

the proposed Borrego Springs Reservoir; however, it is believed. L '
that the anticipated aediment inflow would. follew the sedimentation
i pattern in Hemet Lake, approximately 30 miles to the north of the
study area.

By using what is known sbout the behavior of Hemet Leke and
adjusting for the noncontributing surface drainage of Borrego Springs
Reservoir, a modification of the general sed.iment‘ curve (furnished by

the Chief Engineer's Office) yielded a 100-year sediment inflow of

90 acre-feet.
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VII. ECONOMIC ANALYSIS

A. Economy of the Area

The economy of the Borrego study area is largely dependent upon
agriculture, construction, recreation, tourism, and commercial trade.
Retirement developments are also becom;ng an important segment of the
economy as they enlarge the permanent population and provide income
from outside the area.

1. Agriculture. The leading agricultural crop in Borrego Valley
is grapes. In recent years the relative importance of this crop has
diminished from a peak of 4,200 acres in 1952 to about 700 acres in 1966.
The reasons for this decline .are: (1) pressures of urban subdivision of
land; (2) relatively low yield in recent years due to varying weather
conditions; and (3) high production costs and increased lsbor and

transportation charges. ' %

Alfalfa was once important to the area. In 1955, there were o_ver.

-~

7,000 acres of alfalfa, but today only about 550 acres are grown.
Cotton acreage has been generally uniform in recent years at between
300 and 350 acres, but grapefruit acreage has decl:j.ned from about
200 acres to_less than 100 acres. Again, the major cause of decline
has been land subdivision for urban or recreational dévelopment.
However, plans are under way to plant new citrus and the results of
this venture could have a significant bearing on the future of
agriculture in the valley'.

Water, land, labor, and ‘transportation costs are the key economic
variables 15 determining the ability of local farmers to compete with

farmers in other areas of southern California. Land and labor costs




are in an inflationary spiral throughout the region. Cropping patterns
are being modified because of changes in tﬂe Bracero program. However,
despite these restraining influences, if specialized high-return crops
such as citrus can be successfully grown, agricultuie could become
importan£ to the local economy.

2. Recreation. In the past 25 years, desért residential-resort
areas have ascended in popularity and such desert areas as the Palm
Springs and Salton Sea resorts have experienced phenomenal growth.

The rapidly increasing population of ﬁearby coast&l areas 1s expected
to further increase the demand for commercia; and public outdoor
recreational opportunities.

Borrego Valley is in an excellent position to benefit from this
trend. The Salton Sea and Anza-Borrego Desert State Park are important
recreation resources that have extensive undeveloped potential. The
strategic location of the study area adjacent to the Salton Sea and
within the State Park area is a significant factor in its present
growth rate. Horseback riding, hiking, and desert Jjeeping are popular
activities in the State Park, and fishing and water sports opportunities
are available within easy driving distancé at the Salton Sea.

Today, most of the recreaticnal facilities are private and
commercial. However, the compelling force of ever-greater numbers
of park visitors and part-time residents will require additional public,
private, anﬁ commercial facilities.

Guest ranches, resort_hotels, moﬁels, camping grounds, and trailer
sites are presently available. The new Borrego Springs Park develop-

ment has a regulation 9-hole golf course and a par-3, 9-hole course;




and plans have been drawn for an additional 18 holes of regulation
golf and another 9 of par-3 holes. The private De Anza Country Club
has another golf layout of regulation 18 holes. Public and private
swimming pools have been built and more will be needed.

A new Borrego Springs Tennis Racquet Club is planned. This
multimillion dollar development would occupy & 95-acre site near the
De Anza County Club and would eventually have 10 tennis c;urt sections
and a clubhouse surrounded by 250 residential units.

3. Industry. The construction industry has become very active
recently in Borrego Valley. In 1955, the homebuilding count was
2k units valued at about $200,000. In 1965, 75 units were started with
a total valuation in excess df $1 million. In addition, a $1 million
shopping center is near completion and an $850,000 high school is
pertially completed. .

Road construction has also been important. The recent completion
of Montezuma Road through the San Ysidro Mountaiﬁs gives Borrego Valley
& direct access route to the coast. A new road is under construction
from Borrego Springs to the Salton Sea and streets are continually
Ibeing paved as new subdivisiens develop. ‘

The only ioca; manufaéturer is a cabinet shop. Most busingss
establishments are oriented to construction, recreation, tourism,‘apd
agriculture. Public facilities have been enlarged somewhat to
accommodate greater numbers of tourists and temporary residents.

As the economy becomes stronger some diversification in the form
of light industry might be advantageous. Consequently, land has been

set aside and plans drawn for an industrial park..




L, General Economic Indicators. The estimated total assessed

valuation of the study area is now $6.5 million. Postal receipts are
now in excess of $12,000 annually. Anmual visitation to the Anza-
Borrego Desert State Park has been approximately 400,000 visitor use-
days in recent years, az{d visitor use-days at the Salton Sea are now
about 1.6 million annually.

5. Pox;ulation Projections. The 1960 census for the Borrego

Division (approximately coincident with the study area) was 979 people.
Current estimates place the population at 1,300 or about a 33 percent
increase since 1960. In relation to recent population growth patterns
in southern California, this 33 percent increase is sbove average.

In this report the Stanbery technique 3._/ was used as the basic
principle for determining population projections in the study area.
Borrego is subject to a large net migration because it is near the
San Diego and Los Angeles metropolitan areas. Regardless of its -
population growth, Borrego Valley is likely to remain essentially

a retirement, winter recreation, aml resort community.

The major population center is Borrego Springs with a populﬁtion
of gbout 1,000. An additional 200 residents reside in and around the
town of Borrego. The Lower Borrego Valley has a i}opula.'cion of about"
100 which is mainly in the Ocotillo Wells area. This ratio of popula-
tion distribution betwe.en the valleys will probably continue for some
time, since almost 'all of the economic growth in the near ft:lture‘ is

expected to occur in Borrego Valley.

1/ Stanbery, Van Beuren, "Some New Techniques for Area Population
Projections," 1959.
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The resultant population projections and the population density
per square mile, based on the estimate for the combined valley area of
122 square miles, are shown in Table 12.

A comparison of the study area's projected population growth with
that of San Diego County and the State of California is shown on
Table 13. It can be noted that the percentage of population increase -
in 10-year periods rises sharply in Borrego until 1990, and then moves
downward; while the Icounty and State 1lO-year growth rates are already
decreasing.

It should also be noted that during the winter tourist season,
October through April, from 50 to 75 percent of the people are
temporary residents and are not included in population statisties.

In addition, State Park visitors and other tourists and vacationers
frequently increase the population even more, particularly .ou certain
weekends,

B. Econamic Justification

This section presents a partial analysis of the economic Justi-
fication of developing a conveyance system to import water into the
basin. Economic justification is ﬁorma.lly demonstrated by comparing
project investment and OM&R costs with project benefits. For the
plans in this report, the measurable monetary benefits would accrue to
municipal, industrial, and agricultural water services. However s the
benefit-cost analysis is incomplefe, since municipal a.nd.industri_ﬁ
benefits were not computed.

The fbllowing analysis is based on a 100-year period and an

interest rate of 3-1/8 percent:




Table 12
POPULATION AND DENSITY FROJECTIONS
Inland Basins Projects, California
Borrego Valley

Borrego Valley

Lower Borrego Valley

re Miles (33 Square Miles )

Density Per Density Per

Year Population Square Mile Population Square_ Mile
1965 1,200 13.5 100 3.0
1970 1,900 21.3 100 3.0
1980 5,300 59.6 200 6.1
1990 9,650 108.4 350 10.6
2000 15,450 173.6 550 16.7
2010 21,750 244 ., 750 22.7
2020 29,000 325.8 1,000 30.3
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1. Project Benefits.

a. Municipal and Industrial Benefits. Municipal and indus-

trial water supply benefits are usually measured by the cost of pro-
viding an equal water supply by the most likely alternative means that
would be utilized iq' the absence of the Federal project.

It would be very expensive to import a water supply to Borrego
Valley to meet only the municipal and industrial water requirements,
as will be shown in the su‘bsequenﬁ analysis of project costs. Moreover,
it appears from the previous discussion in Part V that the projected
growth in municipal and industrial water requirements could be pro-
vided by further development and management of local ground-water
resources, provided: (1) the available ground-water supplies are not
depleted by increased pumping for irrigation and (2) the tiuajity of
these ground-water supplies continues to meet applicasble standards for
municipal and industrial uses.

Whether a plan for ground—water basin management--to conserve,
utilize, and maintain the quality of available supplies for municipal
and industrial purposes--would be physically practicable or economi-
cally justified was not determined. To develop an acceptable plan
would require, in addition to physical solutions, the resolution of
organizational and water rights questions which are properly matters
of local concern and beyond the scope and purpose of this :repor'i;.

A local 'basinnmahs.gement Plan, however, might well be the most
likely and least costly alternative that would be adopted in the absence

of a Federal importation project. Since costs of this alternative have

not been estimated, project benefits that would be attributable to a
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possible future importation of water to meet municipal and industrial »

demands were not determined. For the purpose of this report, however,
a comparison of the costs of various representative plans for tra‘ns—
pc;rting a municipal and industrial water supply to Borrego Valley will
give some indication as to their relative practicability.

b. Irrigation Benefits. Direct irrigation benefits are the

increase in net farm income resulting from the application of project
water. Indirect irrigation benefits are the increase in the net income
of persons other than water users, as a result of the increased flow of
agricultural products from the area. The increased income is estimated
by the use of factors representing the ratio of a share of profits in
later processing to the increased values of farm sales.

No farm budgets have been made for crops grown in the study

area. Therefore, it was necessary to use budgets prepared for another @

area for purposes of comparison.' Farm budget analyses for grapefruit
and grapes, prepared for the Coachella Valley County Water District,
were used as a guide in approximating the benefits. Delivery of
project water for use on -irrigable lands in the study area would result
in accrual of both direct and indirect irrigation benefits.

' Using the Coachella Valley County Water District budgets for
grapefruit and grapes as a guide, total direct irrigation benefits
$259.40 per acre and indirect benefits of $211.96 per acre are derived.
These benefits are summarized in Table 14. '

Grapes and grapefruit are permanent crops which de not reach
full productivity for at least five years after planting. Therefore,

computed benefits per acre-foot of vater are multiplied by a factor
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Table 1L
COMPARISCN OF IRRIGATION BENEFITS 1/
k Inland Basins Projects, California
: Borrego Valley

Coachella Valley
County Water District 2/ Borrego Valley

i

4

§ .

i Direct Benefits per Acre $259.40 $259.4%0

1 :

i Indirect Benefits per Acre 211.96 211.96

Total Benefits per Acre $471.36 $471.36

é Farm Delivery Requirement in

: Acre-Feet per Acre 6.72 3/ 6.50 3/
Total Benefits per Acre-Foot $ 70.1% ' $ T2.52

TN R T Y. PP Y

1/ Irrigation bemefits per acre determined for Coachella Valley
County Water District in February 1966 were used for

y Borrego Valley. Grepefruit and grapes are used as a base for

3 both direct and indirect benefits. :

Rt -

2/ Benefits per acre are assumed to be identical in both projects.
3/

Farm delivery requirement for Borrego Valley citrus is 7 acre-

E
j feet per acre, and 6 acre-feet per acre for deciduous fruit; and
% for the Coachella Valley County Water District 6.86 and 6.58

1 acre-feet per acre, respectively. Assuming a 50-50 percent

i development -between deciduous- and citrus crops in the Borrego

: Valley, the average farm delivery requirement is 6.5 acre-feet
3 per acre and for Coachella Valley County Water District 6.72

é acre-feet per acre, '

A

3
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of 90.5 percent to ta.ke'into consideration this development period.
Based on the data shown in Table 6, the average annual irrigation

water requirement over the 100-year period of analysis, at maximum
agricultural development, is estimated to be 177,000 acre-feet per
year. This requirement is multii:lied by the adjusted benefits per

acre-foot to obtain the annual eéuiva.‘!.ent benefits, as summarized in

the following tabulation: -
Anmual Equivalent Benefits Délvelopment Adjusted Annual
Water Per Period Benefits Equivalent
Requirement Acre-foot Factor Per Acre-Foot Benefits
177,000 $72.52  0.905 $65.63  $11,617,000

c. Intangible Benefits. Providing a full water supply would

elso contribute many intangible benefits such as enhancement of indus-
trial and residential growth, increased employment and investment
opportunities, and more effective use of natural resources.

2. Project Costs., Project costs are- based upon reconnaissance

level estimates. The costs of constructing project facilities are

included for comparison purposes. The cost for each plan of develop-

ment includes interest during construction. To meke plans comparable
it was necessary to convert all costs to annual equivalent values.
The Federal costs of Plans A and B are summasrized in Table 15.

3. Discussion of Benefits and Costs. In Ta?blé 15 it is evident

that the average annual cost per aqre-i.‘oot of conveyling a water supply
to serve only the nruniciﬁe.l and industrial requirements (Plan A) would
be expensive. Under Plan B, which would provide water for both' irri-
gation and municipal and industrial use, there would be subst-a.ntial

savings in the average conveyance cost per acre-foot. However, the
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economic justification of importing a future water supply for irriga- l

tion development in Borrego Valley would depend greatly on the cost of
the water at the point of delivery to the project conveyance systenm.
The acquisition cost of the water would be added to the conveyance
cost shown in Table 15 to obtain the cost of the water delivered to
Borrego Valley. Comparison of these combined costs with the project
benefits would then indicate whether the project would be economically
justified by an excess of beneﬁté over costs.,

As previously noted, the irrigation benefits under Flan B
would be asbout $66 per acre-foot of irrigation water provided. The
average conveyance cost, from Table 15, would be $28 per aére-foot.
This implies that there would be residual irrigation benefits of
$38 per acre-foot to support the cost of import water. To complete

the analysis of economic justification, however, the benefits that ‘

would accrue to the municipal and industrial water supply under Plan B
would also have to be determined and considered.

Although incomplete, this analysis suggests that, if an
economical water supply becomes available for importation to Borrego
Valley, the cost of Plan B might be economically justified on the

basis of a favorable benefit-cost ratio.

C. Financial Analysis

1. Cost Allocation. .All costs under Plan A would be charged to

municipal and industrial water users. Plan B project cost would be
shared by agricultural, municipal and industrial water users.

2. Unit Costs of Water. All four plans could ultimately deliver

about 17,000 acre-feet annually for municipal and industrial use.

e

59




Municipal and industrial investment costs would be reimbursable with

interest over a 50-year period.

. o
Sh bt aten b B U B, nf;&:‘;f‘tu;ﬂﬂ%
]

Plan B, Westside-Borrego Route, could deliver both irrigation
water and municipal and industrial water. The total cost of this plan |
i
has been distributed between municipal and industrial and irrigation

water functions on a proportionate-use-of-facilities basis. Under

e e S et SR,

Plan B 92.6 percent of the water would be for irrigation and 7.4 percent

would be for municipal and industrial use. Table 16 shows that Plan B

oo Lt et "

has the lowest cost per acre-foot of water delivered, due to conveyance ;
of a greater quantity of water.
3. Repayment Methods. This report does not attempt to make a

determination as to how the project could be repaid, but only suggests
some methods which might be employed. These methods are:

a&. A flat rate per acre-foot of import water sufficient to

repay the cost of facilities.

b. An ad valorem tax levied and administered by the contract-
ing agency recéiving the water.

¢. A nominal flat ra.j‘.e per acre-foot charge for surface
water plus enough taxation to rlepay' the balance of the cost of
facilities. | '

"d. Combinations of the above methods.

The Borrego ‘Valley Water District and the Borrego Springs Park

County Water District have the power to tax to help repay any future
Proposed project costs. Either or both of these water districts

could be a contracting water agency for the Borrego study area.
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No payment capacity budgets were made for Borrego Valley crops. i

It is doubtful, however, that the payment capacity of grapefruit and
grapes would be great enough to meet the probable cost of irrigation
water delivered to Borrego Valley.

The payment capacity of a single-crop 160-acre farm, estimated
from farm budgets for‘ nearby Coachella Valley, indicates that $25 per
acre-foot is about the ma.;;innm amount that farmers co_uld afford to pay
for irx;igati'on water in the Coachella area. This would indicate that
ranchers in Borrego Valley probsbly could not now afford the cost of
import water to irrigate grapefruit and grapes. Therefore, a more
detailed study--including Borrego Valley farm budgets for these and
other specialty crops suitable to the area--would be necessary to
determine project feasibility, wht.anever it appears that an economical

wvater supply might be made available for importation.

62




o ~
- -
- o \
o - o~ =
~ L
-~y \
-k \
-~ 2 \
e
.6
L3

- -\_\“ K
o X
) . ) g
F 1 & — -
\!’ = W i 5
[ B o
[ . . R ' N B
r E e ) R s _,:'éc o _:’C "_‘_\T\/
[ e T S =" \
iy < S ST °
/ e
} \ - - b e "\ 4 :
“~:;77 o " Q$C::2‘? '-. a/r i LR T L N
= - Ty A _
SR i = — o ' /’ ik \ \
— g 3 /“ \.
D = S = e el 5 - o % T
i ‘ ‘ T IET y X
e L & o~ e
" =
T
"/ \.
2 N = \
s ) *
\

b ? H 2 3

SCALE OF MILES

STUDY
AREA-"""t.-~&

LOCATION maP

EXPLANATION

WATER QUALITY IN
EQUIVALENTS PER MILLION

.........

™ CATIONS ARIONS 61
[-] HEO,
Mg 80,

Ptk Groundwater Contour

Groundwater Contour (approx.)

¢ Groundwater Movement

Groundwater Basins

.\.."—\ Groundwater Basin Division

Ground Surface Contour

R T et
UNITED STATES
DEPARTMENT OF THE (NTERIOR

ivLano “BaSHTs FrBSENEAEL ko rma

BORREGO VALLEY

GENERALIZED GROUNDWATER
BASIN, QUALITY & MOVEMENT

DRAWN. v e e SUBMITTED e e e e mcmmnmmann -
L, O -1 S — RECOMMENDED. « v e e e e e e
CNECKED e e e e e e APPROVED

e I



WATER

STUDY ek : s 5
AREAM _ e : 28 \ {,

pom— =) \I. :“““f“""‘—‘_f_ . \‘?"“;_..-__H-:_: ICE_COUN 7____‘\ ) O— 4 ‘- -}(__ DISTRICT
LOCAT H 2 ]_ B ) W \\ L‘l\\
— ]—'T—J - - e T e - _ﬁ_____u‘\ i\:_\\‘-\ —-___‘-'_1
/ s :

BORREGO
ROV TE)

sty s '/'

EXPLANATION . ESCONGIDO - C-—’I

~ Proposad Pumping Plant

v
>
~
iy
0
0
)
|
L
s

- - Proposed Turnout ' . - 3
4 ~ Proposed Pipeline -
| T AL
e = Existing Pipain y O NS
e =~ Existing Canal ” l AN
- Gaging Station

Anza- Borrego Desert
State Park Boundary

& == -~ Hydrological Boundary

& CHETIN T ¥

CUYamets =~ ~
D RESERVOIR

/" :-‘J-/ - -t u.’- o~
; P AU THORITY P on L

,}"
\
I.
L-‘
)
\ 1

.} i ¥ / B -’ - r . ) .
’: V‘é‘ﬁ J,.._,,d' S X M in ['L.'J,m LOUELEN Y

UNITED STATES

DEPART'MENT QF THE INTERIOR
STEWART L. UBALL, SECRETARY

BUREAU OF RECLAMATION
FLOYD E. DOMINY, COMMISSIONER

INLAND BASINS PROJECTS - CALIFORNIA
BORREGO VALLEY

GENERAL MAP
I 3 LOwER OTAY

REGION 3 RESERVD'R

MAP NO. 1015-326-27

N b .
- B — . L e
SCALE OF MILES g : 1 e
MAY 1968 ‘k .‘--- — et o 7—;—-_—._“_‘#
s
e

2 : g I Bt o
= e oy L N Ve
g w— R " &L L BORREGO SPRINGS
/V ncs.sm?of?f‘s

‘ﬂorwg_a Sink
H __4!"_',;‘_;-—. A i ey
. - o2 e o -
., .y f ; s . . f‘ , o =
e T ) o
- - o
T, e - \ /. g . -_— ’_ - \\
. Fel .:t ...—m / \ AWE
Sa \-._,_
—_—
s
v e

1 \; ) L __.—--—"-':' -
- a— " iy k‘_ ‘_ LY

' L. ALL-AM
cana

e ———

ey




