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ES EXECUTIVE SUMMARY

The Bureau of Reclamation currently holds Permit 15000 for Camp Pendleton
allowing for the diversion and storage of up to 165,000 AF of surface water per year from
the Santa Margarita River. Originaly issued in 1965, Permit 15000 was intended to be
used to appropriate water from the Santa Margarita River for storage in the Santa
Margarita Project’s De Luz Reservoir, located on the main stem of the Santa Margarita
River. Following the completion of the 1989 Basewide Water Requirement/Availability
Study, it was concluded that the two-dam Santa Margarita Project was no longer a
feasible solution to water supply. The primary goal of this study is to analyze the
feasibility of alternatives and projects that would utilize surface water from the Santa
Margarita River, appropriated under Permit 15000. Equally important as the primary
purpose of this project, an additional goal that was addressed in this study included the
review of the existing diversion facilities for the continued use and diversion of water
under Camp Pendleton’s existing water rights. Continued urban and agricultura
development upstream of Camp Pendleton will likely jeopardize existing water rights
licenses and permits to water of the Santa Margarita River, necessitating the need to
perfect Permit 15000 and demonstrate the continued appropriation and beneficial use of
water diverted under the Base's existing rights.

Camp Pendleton relies on the surface waters of the Santa Margarita River for
domestic, military and agricultura supplies. In order to legally divert the waters of the
Santa Margarita River for these purposes, the Base currently holds a pre-1914 water right
to divert surface water of the Santa Margarita River to Lake O’ Neill, a license to divert
surface water from the same source for the purpose of recharge and recovery from the
ground-water aquifer, and a riparian water right. As discussed above, the Base also holds
Permit 15000, issued by the California Division of Water Rightsin 1965, allowing for the
diversion and storage of up to 165,000 AFY of water for domestic, military, municipal,
and agricultural uses, aswell asincidental flood control and recreation purposes.

As discussed in detail in Chapter 2, the legal and historical background that
controls the waters of the Santa Margarita River and its tributaries is lengthy and
somewhat complicated. The first mgor lawsuit was filed in state court in 1924 by the
Rancho Santa Margaritay Las Flores, the early predecessor of Camp Pendleton. Later, in
1951, the United States filed suit in federal court on behalf of Camp Pendleton, to quiet
its title to the waters of the Santa Margarita River. Although there was an early
settlement to the state lawsuit in 1940, the federal lawsuit remains active today. As
recently as November 2000, the successors in interest to the 1924 state lawsuit have
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reached a draft agreement to supply and maintain a dependable supply of water to the
Base. The projects recommended in this feasibility study and the development of Permit
15000 will allow Camp Pendleton to divert high flows and efficiently capture and
develop the additional water to be made available under this agreement.

The hydrology of the river system that controls recharge to the ground-water
aquifers on Camp Pendleton has been greatly affected by land development in the cities
of Temecula and Murrieta. As urban development has increased outside of the Base,
available streamflow and sediment production have also changed dramaticaly. The
winter season baseflows that historically averaged as much as 12 cfs or more have now
been replaced by flows that are less than 3 cfs. Similarly, intermediate flows that used to
following peak events have also disappeared from the river, requiring new facilities that
are able to divert a greater volume of the peak flow events. These changes in hydrology
have necessitated the need to review the Base's method of diversion and future available
water supply to ensure that adequate supplies of water will be available in the future to
meet the Base's demand well into the twenty-first century.

In order to meet future demands on the water supply of Camp Pendleton, the
objective of thisfeasibility study isto analyze projects that may perfect Permit 15000 into
a license that will allow the Base to use the available water supply from the Santa
Margarita River. In addition, this study also provides necessary maintenance and repair
recommendations to exercise and maintain the Base's existing water rights. An
important by-product of this study is a detailed ground-water model that can be used as a
water management tool to maximize pumping without harm to the riparian habitat.

ES.1 EXISTING SYSTEM

The existing water diversion and production facilities located in the Santa
Margarita River basin serve domestic, military, and agricultural water to the southern
portion of Camp Pendleton. Some of the developed areas in the southern portion of the
Base include the military headquarters, the United States Naval Hospital, the Marine
Corps Air Station, and military and civilian residential areas. The source of water supply
serving these developments is ground water that is pumped from the Upper Y sidora,
Chappo, and Lower Ysidora ground-water basins. An off-channel surface water
spreading system, in operation since 1960, replenishes water pumped from the ground-
water basins. The existing off-channel surface water spreading system, located west of
the Naval Hospital, consists of a steel sheet pile diversion weir constructed across the
Santa Margarita River and an earthen channel to convey river diversions to a series of
five interconnected ground-water recharge ponds and to Lake O’ Neill. Details regarding
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the size, capacity and performance of the surface water diversion and ground-water
recharge facilities are described in the following chapters.

Review of the historical operations of the diversion ditch, ground-water recharge
ponds, and Lake O’Neill suggest that the diversion facilities are generally operated
between October 1% and June 30™ of each year. Available surface water is first diverted
to Lake O'Nelll, then to the recharge ponds based on available supply. Factors that
control the timing and rate of diversion throughout the year include inefficiencies due to
sedimentation and clogging behind the diversion weir and limited surface flows available
for diversion. The amount of sediment transported in the Santa Margarita River and
deposited in the headgate and diversion facilities was likely unanticipated and contributed
to the poor efficiency of the existing system. Review of the data and analysis presented in
this study shows that the poor design and placement of the existing headgate and
headwall have drastically reduced the amount of water that was diverted into either the
ground-water recharge ponds or Lake O’ Neill.

ES.2 MAINTENANCE AND REPAIR PROJECTS

Prior to describing aternatives and recommendations for improving and expanding
the Base's ability to divert and use water from the Santa Margarita River, it was found that
maintenance and repair projects are necessary to fix the existing system in order to bring it to
the original design capacity of approximately 5500 AFY. Due to the inefficiencies
attributed to the poor design of the existing facilities and unanticipated sediment loads in the
Santa Margarita River, an average annual volume of only 2,600 AFY has historically been
diverted by O'Neill ditch from the Santa Margarita River between 1961 and 1999.
Improvements in technology and a better understanding of the sediment process on the Santa
Margarita River provide a means to correct the original design flaws that prevent Camp
Pendleton from diverting the maximum amount of water authorized under its license and pre-
1914 right. The maintenance and repair projects recommended in this study will increase the
annual average diversion rate to 5,500 AFY at acost $1.1 million.

The existing diversion facilities were not designed and constructed to meet the
design capacity required to fully exercise the Base's water rights. The performance
review of the existing diversion facilities shows that the system has failed to produce its
original intended design capacity. The location of the existing headwall is designed such
that large amounts of sediment accumulate in and in front of the headgate, making
diversion to O'Nelll Ditch impossible at times. Diversion records, aerial photographs,
and site visits provide data for the large flood years of 1980 and 1993 showing that the
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diversion facilities were either washed-out or clogged with sediment, resulting in zero
and 800 AF of diversions, respectively.

Three projects are recommended for improving the efficiency of the existing
diversion system: relocation of existing headwall and headgate; installation of weirs and
control structures between ground-water recharge ponds; and, excavation to the bottoms
of ponds 1 through 3. The headgate replacement project will relocate the existing
headwall and headgate and install sluice gates at the side of the existing sheet pile
diversion dam near the east abutment, as shown on Figure 6-2. Sluice gates located
adjacent to the headgate will help prevent sediment from accumulating in front of the
headgate and subsequently restricting the diversionsto O’ Neill Ditch.

The remaining two maintenance and repair projects will improve the efficiency,
control, and monitoring of the five existing ground-water recharge ponds. Historical
operation and maintenance procedures have reduced the infiltration rate within the
recharge ponds, reducing the amount of water available for recharge and recovery. All
three maintenance and repair projects will cost a total of approximately $1.1 million and
increase the average annual diversionsto 5,500 AFY.

ES.3 PROJECT ALTERNATIVES

Following review of the maintenance and repair projects required to maintain the
facilities at their original design capacity, additional analysis were made to further
increase the capacity in perfection of Permit 15000. Four aternatives, including a no
project alternative, were chosen for further evaluation following initial review of all
possible aternatives. The most feasible project for each of these four aternatives,
including conceptual designs and cost estimates, is discussed in detail Chapter 7 of this
study. Projects that were considered included different types of diversion weirs, various
locations of recharge basins, storage reservoirs, injection wells, and other related facilities
located both within and outside Camp Pendleton. The alternatives outlined below
describe the most feasible project(s) required to implement that alternative. The purpose
of this study was to evaluate the feasibility of al possible projects for each aternative
recommended to perfect Permit 15000, not to suggest any one aternative. Instead, the
decision for choosing the most viable alternative to meet the Base's water supply needs
has been |eft to Camp Pendleton and the Bureau.

The feasibility study reviews various project aternatives throughout many
locations in the Santa Margarita River Basin. Factors that were considered when
determining various alternative projects included, but were not limited to: quantity of
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water diverted from the Santa Margarita River; amount of water available for direct or
indirect use; impact to local environment; and, the ability to fully exercise existing water
rights. The four alternatives that were considered for further review are described below.

Alternative 1 — No Project

Alternative 1 is considered the “No Project” aternative and provides baseline
conditions for comparison to other alternatives. Alternative 1 includes augmented stream
flows to the Santa Margarita River provided by the 2000 draft settlement agreement
between Camp Pendleton and the Rancho California Water District. The no project
baseline conditions also account for the elimination of wastewater release to the Santa
Margarita River from Sewage Treatment Plants 1, 2, 3, 8 and 13. For the purposes of this
study, it is assumed that treated wastewater will be exported to the Oceanside outfall and
not be released within the Santa Margarita River Basin. Additional baseline conditions
accounted for in Alternative 1 include all maintenance and repair projects recommended
in Chapter 6.

A ground-water model scenario was run to represent baseline conditions under the
no project conditions. Assumptions and conditions of this model included: augmented
stream flow, no wastewater discharge to the basin, full diversion under existing license
and pre-1914 water rights, and historical ground-water pumping. The results of this
model run are used to compare impacts from Alternatives 2 through 4 to baseline
conditions. Augmentation streamflow is expected to begin by June 2002.

Alternative 2 — Diversion Weir and Ditch Improvements

Alternative 2 includes the construction of a new diversion weir, improvements to
the existing ditch capacity, and expansion of the instantaneous capacity of the head-gate
diversion from 100 cfs to 200 cfs. In addition to these improvements, new ground-water
wells have also been added to increase extractions from the ground-water basins. This
alternative was considered for further investigation because it minimized the impact to
the environment and maximized the amount of water available for diversion.

Alternative 3— Diversion Weir, Ditch Improvements and Construction of New
Rechar ge Ponds

Alternative 3 includes the construction of a new diversion weir, improvements to
the existing ditch capacity, expansion of the instantaneous capacity of the headgate
diversion from 100 cfs to 200 cfs, and construction of two additional recharge ponds.
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Similar to Alternative 2, new ground-water wells have been included in this alternative.
This alternative was considered for further investigation because it minimized the impact
to the environment and maximized the amount of water available for diversion.

Alternative 4 — Diversion Welr, Ditch Improvements, and Construction of New
Rechar ge Ponds and Off-Stream Reservoirs

Alternative 4 includes the construction of a new diversion weir, improvements to
the existing ditch capacity, expansion of the instantaneous capacity of the head- gate
diversion from 100 cfs to 200 cfs, construction of new recharge ponds, and construction
of off-stream reservoir sites and related facilities. Similar to Alternatives 2 and 3, new
ground-water wells have been included in this alternative. This aternative was
considered for further investigation because it minimized the impact to the environment,
maximized the amount of water available for diversion, and provided water for drought
relief during extended dry periods.

ES.4 PROJECT SUMMARY

Table ES-1 summarizes the four project alternatives described above. Alternative
4 includes all the projects recommended and described in Alternative 3 plus the addition
of off-stream storage. Similarly, Alternative 3 includes al the projects included in
Alternative 2 and the addition of two new recharge ponds. Alternative 1 is the “no
project” aternative, providing baseline conditions to compare the additional ground-
water yield and cost of the other three “project” alternatives.

TABLE ES-1
SUMMARY OF ALTERNATIVES

Project Alternativel Alternative2 Alternative3 Alternative4
New Diversion Dam v v v
Improve Existing Ditch Capacity v v v
New Recharge Ponds v v
New Off-Stream Storage Reservoir v
Alternative Capital Cost ($ Mil) 0 35 5.5 47.7

Annual Median Ground-

_ N/A 3,000 5,500 6,00
Water Yield (AFY)
Annual Cost Per Acre-Foot N/A $120 $100 $730
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A summary of the water rights for the four alternatives, including the increase in
average annual project yield is shown in Table ES-2. The row labeled Maximum
Existing License Yield represents the maximum water that Camp Pendleton may divert
from the Santa Margarita River under license 21471A. The Maximum Pre-1914 Right
Yield shows the maximum water, not including evaporation losses, that may be diverted
to Lake O’ Neill for use as a water supply. The Maximum Alternative Riparian Water
Right Yield varies between 3,200 AFY, as determined by historical water use, and 3,700
AFY based on build-out conditions in the Santa Margarita River Basin. Finaly, the
Maximum Additional Ground-water Yield describes the annual median amount of water,
for each alternative, that could be developed under Permit 15000. The Total Annua
Project Yield represents the total amount of water that may be recovered from the
ground-water aquifers on Camp Pendleton for each alternative. Due to varying
hydrologic conditions and the availability of water, the maximum diversion under any
one water right or license may not be realized every year. The Total Annua Project
Yield represents the long-term median annual ground-water yield of each alternative, not
the total of all water rights and licenses held by Camp Pendleton. While some years may
provide available water for maximum diversion under license 21471A and Permit 15000,
drier than norma hydrologic conditions may prevent the Base from pumping its
maximum riparian water right. During conditions similar to those described above, the
riparian water right would be not be extracted from the ground so that it may remain in
the aquifer and allowed to prevent seawater intrusion in the Lower Y sidora sub-basin.

TABLE ES-2
SUMMARY OF WATER RIGHTSAND PROJECT YIELD

Alternative 1 Alternative2 Alternative3 Alternative4

Water Right (AFY) (AFY) (AFY) (AFY)

Maximum Existing License Yield 4,000 4,000 4,000 4,000
Maximum Pre-1914 Rights Yield 1,100 1,100 1,100 1,100
Maximum Alternative Riparian

) ) 3,200 3,700 3,700 3,700
Water Right Yield
Minimum Additional Ground-

. N/A 3,000 5,500 6,000
Water Yield (AFY)
Total Annual Project Yield 8,300 11,800 14,300 14,800
Maximum Additional Surface

o N/A 8,600 16,300 21,000
Water Diversion (AFY)
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The minimum additional ground-water yield shown in the third to last line is the
average annual increase in recoverable ground water with respect to Alternative 1.
Alternative 2 projects increase the median annua ground-water yield to a total of 11,800
AFY, representing an increase of 6,300 AFY above the historical ground-water baseline
conditions of 5,500 AFY. Similarly, Alternatives 3 and 4 increase total ground-water
yield to 14,300 AFY and 14,800 AFY, respectively. Diversionsto Lake O’ Neill average
more than 1,500 AFY, with an average yield of 1,100 AFY after evaporative |osses.

The impact of each project with respect to Permit 15000 is measured by the
amount of surface water available for diversion from the Santa Margarita River. As
shown in Table ES-2, Alternatives 2, 3, and 4 increase the average annual amount of
water diverted from the Santa Margarita River by 8,600 AFY, 16,300 AFY, and 21,000
AFY based on the 20-year hydrology from 1980 through 1999. Similar, but opposite in
trend, the amount of surface water that infiltrates between the stream and the ground-
water aguifer also increases above no project conditions. The ground-water model
indicates that the median annual increase in recharge to the ground-water system is 4,600
AFY, 2,800 AFY, and 2,400 AFY for Alternatives 2, 3 and 4, respectively. The reverse
trend in infiltration of surface water to ground water between Alternatives 2 through 4 is
expected since greater amounts of surface water are diverted and recharged to the ponds
under each successive aternative, leaving less available for recharge from the stream.

The aternatives described above dictate that amount of water that may be
appropriated under Permit 15000. Similar to the original intent of the two-dam Santa
Margarita Project design to capture large flood flow events to be used during subsequent
dry years, the aternatives described above are aso based on large surface water
diversions during wet years to help ground-water conditions during dry years. Based on
the 1980 to 1999 surface water hydrology with augmented surface flows, the maximum
amount of water diverted from the Santa Margarita River would be 26,500 AFY, not
including the 4,000 AFY license and 1,500 AFY pre-1914 water right. The 26,500 AFY
maximum annual diversion is required to achieve the average annual increase in ground-
water yield shown in Alternative 4, Table ES-2.

A summary of environmental factors, including biological and cultural, as they
relate to each of the c