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EXECUTIVE SUMMARY

The San Juan Basin Groundwater Management and Facility Plan is the first step being taken to
implement the recently adopted mission of the San Juan Basin Authority, which is:

"to develop and maintain a reliable, good quality and economical local water supply for
the residents in the San Juan Basin by maximizing use of local ground and surface water,
the San Juan Creek and its tributaries, with due consideration for the preservation and
enhancement of the environment, including, but not limited to, the natural resources, fish
and wildlife, infrastructure improvements, and the cultural heritage of the area.”

The California Department of Water Resources in the five-year update of the California Water
Plan (Bulletin 106-93) released the following information:

[ California’s population is projected to increase to 49 million by 2020, driving water
demand up about 3.8 million acre-feet to 10.5 million acre-feet, even with 1 million acre-

feet of urban water conservation.

() Increased demand, combined with reduced supplies from the Colorado River, results in
shortages in the South Coast region for 2020 of 0.4 million acre-feet for average years
and 1.0 million acre-feet in drought years, even with the planned Domenigoni Reservoir.
Shortages could be larger if the Sacramento-San Joaquin Delta problems are not solved.
Statewide water shortages could amount to over 7 million acre-feet in drought years.

These projections highlight the need for developing local water supplies to the maximum extent
possible. New water supplies that can be developed locally will lessen the burden on the long
import systems of the Metropolitan Water District. ~Managed groundwater basins used
conjunctively with imported water can provide emergency storage and seasonal storage
capability. With the rapidly developing criteria for the uses of reclaimed water, the managed
groundwater basins can also be used to store reclaimed water as well as storm runoff under

controlled conditions.
This plan proposes the construction of the following facilities.

Phase I will consist of a 4 mgd desalter, five extraction wells with piping, and a pump station
and product water pipeline to CVWD'’s water delivery system. Phase II will expand the desalter
to 8 mgd and a total of 12 extraction wells, and the product water pipeline extension and pump
station to the South County Pipeline. The total estimated cost of all facilities (Phases I and II)
is $33,812,000. Phase I facilities are estimated at $15,160,000.
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The Phase II facilities will have the maximum treated project water yield of approximately 7,000
to 8,000 acre-feet per year for a three-year drought or emergency period. At other times, the
project will produce 3,500 to 4,000 acre-feet per year.

The Phase I facilities will produce a potable water supply of 1,800 acre-feet annually from
sustained yield. Phase I will control groundwater gradients to minimize subsurface outflow to
the ocean, provide seasonal storage capacity and provide 3,600 acre-feet per year emergency

potable supplies from basin storage.

A rigorous economic, financial and benefit-to-cost analysis was performed for the Phase I
project. Benefit-to-cost ratios based on present worth of 0.96 to 1.18 can be demonstrated
depending on MWDSC water cost scenarios and the evaluation of drought/storage aspects of the
project. The higher benefit-to-cost ratios (1.08 to 1.18) justify a water supply project providing
1,800 acre-feet per year. The drought/storage aspects of the project are more difficult to
evaluate with benefit-to-cost ratios of 0.96 to 1.10. Non-quantifiable benefits must also be
considered. These include the available storage created by accessing basin storage, the improved
reliability due to less dependence on imported water, local water resource control and the local

impacts of the dynamic MWDSC water pricing and availability.

RECOMMENDATIONS
The following specific recommendations are proposed:

1) Continue with the water rights appropriation with the goal to appropriate all
unappropriated waters of the San Juan Creek for the project.

2) Develop and implement a cooperative strategy with MWDOC to request MWDSC

funding assistance by applying for participation in their Groundwater Recovery, Seasonal
Storage and Local Projects programs. Explore the possibility of MWDSC participation

in capital funding participation.
3) Initiate the CEQA process for the entire project.

4) File application for financial aid from State of California in the form of a low-interest
loan.

5) Initiate the process to obtain a 25 percent grant from USBR.

6) Develop and implement a local funding plan for the portion of the project not funded by
State loan or USBR grant.

7) Acquire rights-of-way or easements for the necessary facilities which include: desalting
facility, well sites and pipelines.

8) Initiate design of Phase I facilities and develop a construction phasing plan.

SJBA\MGMT1029.RPT
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9) Develop and initiate a monitoring and data reporting program that includes:
measurement of groundwater levels, metering of pumped water, and groundwater quality

sampling programs.

10) Develop a basin management program that includes the evaluation of the monitoring
program and integration into the mathematical model to develop a prOJected annual water

balance for the basin each year.

11) Initiate studies to explore the use and integration of reclaimed water into the basin. In
particular, explore the use of recharged reclaimed water to increase sustained yield and
recharged reclaimed water near the coast to aid in the control of water quality in the

Lower San Juan Basin.
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CHAPTER 1
INTRODUCTION

PROJECT PURPOSE

The purpose of this project is to develop a management strategy for groundwaters of the San
Juan Basin of Southern Orange County, Figure 1-1. This report presents analyses that provide
the basis for operational studies to maximize the use of the basin for potable water supplies.
Facilities envisioned include a desalting plant to treat poor to marginal quality groundwater in
the lower portion of the basin, new wells to pump groundwaters, recharge facilities for
recharging imported water, and pipelines and other ancillary equipment. These facilities would
allow the groundwaters of the San Juan Basin to be used as a storage element in the local and
regional water supply systems and particularly provide a supplemental supply during periods of

drought or emergency.

This project was authorized and funded by the San Juan Basin Authority (SJBA) and the
Metropolitan Water District of Southern California (MWDSC). Member agencies of the San
Juan Basin Authority are: Capistrano Valley Water District (CVWD), Moulton Niguel Water
District (MNWD), Santa Margarita Water District (SMWD) and Trabuco Canyon Water District

(TCWD).
OBJECTIVES

The objective of this study was to mathematically model surface and groundwaters of the San
Juan Basin with sufficient accuracy so that model simulations could be conducted to develop a
best management strategy. Such a plan would include maximization of groundwater withdrawals
of in situ waters, use of the basin for storage of imported MWDSC water, and withdrawals of
stored water during times of drought or emergency. Groundwater withdrawals and use of the
basin for storage would include the lower portion of the basin near the coast where sediments
are the thickest. The groundwater storage is greatest in this part of the basin; however, the
water quality is poor to marginal with a TDS in the 2,000 mg/] range. It is envisioned that
water quality problems would be dealt with by using a desalting facility to be constructed in the

area.
Such studies will provide the basis for conceptual design, the development of cost estimates and
a financing plan. Specific objectives are to determine the flow capacity of a desalting plant and

estimate the quality of the supply stream, size and location of extraction wells, as well as size
and location of potential artificial recharge sites.

PROJECT SCOPE

This project primarily relies on previously published reports and sparse available data on
historical hydrologic conditions for the San Juan Basin and its vicinity. However, extensive

1-1
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efforts were undertaken to determine the location of existing and historic wells in the basin.
Both historical records, local accounts and field reconnaissance were used to locate wells. Field
work was also conducted to locate potential new facilities such as a desalting plant, wells, and

recharge facilities.

RELATED INVESTIGATIONS

One of the primary sources of data for this study was the 1972 Department of Water Resources
(DWR) Bulletin No. 104-7, "Planned Utilization of Water Resources in the San Juan Creek
Basin Area." This report provided sufficient information on geology and hydrologic factors to
attempt more detailed studies conducted herein. Because original studies on geology, climate
and hydrologic parameters were not conducted as part of the investigation reported herein, the
reader is referred to the DWR report for information of this nature.

In 1977, the Jack G. Raub Company published a report prepared for the Mission Viejo Company
on "Feasibility Investigation, Restoration of Lower San Juan Creek Basin by Removal of High
Salinity Groundwater for Beneficial Use." This report was useful in that it attempted to better
reconcile various estimates of the depth of bedrock in the lower portion of the basin, drawing
data from a number of sources. One of the main thrusts of the Raub report was to estimate

groundwater storage in the lower basin area.

More recently in 1987, Camp Dresser & McKee (CDM) performed studies on the San Juan
Basin for the Project Authority to develop management plans to better use the local
groundwaters. Their work is reported on in several progress reports and summary reports. The
main thrust of their work was to conduct sampling of surface and groundwaters and develop a
mathematical model of water quality. The main result from this work is that it was determined
that the poor to marginal quality groundwaters in the lower basin area did not originate from
point or non-point surface sources. Apparently, poor quality groundwaters are the result of
geochemical processes related to dissolution of in situ rock.

SJIBA\MGMT1029.RPT



CHAPTER 2
GEOHYDROLOGY

THE GROUNDWATER REGIME

Groundwater exists in generally narrow, shallow alluvial valley fill that has been deposited in
the San Juan Canyon area and its tributaries: Trabuco, Oso and numerous other smaller canyons
(Figure 2-1). Groundwater in these alluvial fill areas is unconfined. According to the various
reports reviewed and discussed previously, the alluvial fill material is underlain by nonwater-
bearing Tertiary siltstones, claystones, and sandstones. Alluvial fill ranges from reported depths
of 200 feet at the coast to essentially zero at the end of the small alluvial fingers tributary to the
main canyons. The widest part of the alluvial fill is about one mile at the confluence of Trabuco
and San Juan Creeks. Typical widths in the main canyons are less than one-half mile.

For purposes of the study reported herein, only the main groundwater-bearing- alluvial fill was
considered: San Juan Canyon from the coast to a point about 11 river miles upstream of the
coast and Lower Trabuco Canyon about 2.5 river miles upstream from the confluence with San
Juan Creek to the intersection of Oso and Trabuco Canyons (Figure 2-1). The many upstream
and tributary fingers of generally shallow alluvium were considered as input elements to the
main basins, but were not included in the mathematical model area of the basin.

The major structural feature in the area influencing groundwater movement is the Cristianitos
Fault (Figure 2-1), which generally traverses the area in a north-south direction and crosses the
San Juan Canyon at a narrows about 3.5 river miles upstream from the confluence of San Juan
and Trabuco Creeks. Both previously published reports and the mathematical modeling studies
conducted herein indicate that this fault and narrows effectively separate the groundwater
alluvium into an upper and lower area. Consequently, a basin designation scheme used by CDM
will be employed in this report and the basin areas will be designated as depicted in Figure 2-2.
The three basins downstream from the Cristianitos Fault are referred to as the "lower basins."

Based upon a review of previous studies and inspection of the area, it is apparent the
groundwaters generally flow downslope in the canyons toward the Pacific Ocean. The origin
of groundwater in the main subbasins adopted for study is subsurface inflow from tributary
alluvial fingers, Figure 2-1, and recharge from streambed, rainfall and (to a lesser extent)
applied water percolation. Outflow or discharge from groundwater is subsurface outflow to the
ocean, consumption by abundant phreatophytes (that may be seen along most water courses), and
extraction by wells. Along many reaches of the San Juan Creek, high groundwater tables
intersect the creek bottoms causing seepage to the creek which may subsequently percolate back
to the groundwater or flow out to the ocean as streamflow. Estimated mean annual individual
components of the hydrologic cycle range from less than a thousand to several thousand
acre-feet. Combined groundwater storage capacity in the Upper, Middle and Lower San Juan,
and Lower Trabuco subbasins is estimated to be somewhat over 63,000 acre-feet.

2-1
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GROUNDWATER STORAGE CAPACITY

Groundwater storage capacity for an unconfined aquifer is estimated from the volume of
sediments multiplied by the specific yield which is defined as the ratio of water that can be
drained by gravity to the total volume of sediments (including mineral soil and pore space).
Typical values of specific yield range from 3 percent for clays to 25 percent for medium sands.
Values used for specific yield herein were based upon general guidelines published by the U.S.
Geological Survey and the various previous reports cited.

The most difficult aspect in estimating groundwater storage capacity in this study was
determining the base of the aquifer. The most helpful information for the lower basin was
provided by the Raub report. This information was combined with information from the DWR
report and other sources to estimate sediment depths. In general, the DWR report was regarded
as the most definitive and efforts were made to reconcile estimates developed here with the

DWR report.

It should be recognized that the actual effective depth may be more. It is possible that the
assumed underlying indurated sedimentary rock may be weathered and fractured, contributing
groundwater storage. Detailed geological studies would be required to determine if this is the

case.

Table 2-1 presents estimates of groundwater storage capacity for each of the main subbasins.
It should be recognized that these estimates assume storage is available between the ground
surface and bedrock surface. Obviously, this could not be achieved since it would entail
waterlogging building foundations. From a practical standpoint, only the basin sediments 10 to
15 feet below the surface to bedrock could be used for storage.

TABLE 2-1

GROUNDWATER STORAGE CAPACITY
OF THE SAN JUAN BASIN

Storage Capacity

Subbasin (ac-ft)

Middle San Juan 9,640

Lower Trabuco 11,940

Lower San Juan 20.020
Lower Basins 41,600

Upper San Juan 21,620
Total 63,220

2-4
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SELECTION OF STUDY PERIOD

One of the objectives of the hydrologic modeling phase is to determine the sustained (or safe)
yield of the San Juan Basin under current conditions. Secondly, it is essential to calibrate the
mathematical model over a representative period of record. Both needs can be met by carefully
selecting a historical study period. The criteria to accomplish this is to select a recent period
where, hopefully, data on historical conditions will be adequate, select a period long enough so
meaningful results can be achieved, and select a period that reasonably represents long-term
conditions. This latter criteria implies that the mean natural conditions (say precipitation) during
the study period selected should equal the long-term mean and that there should be a number of
above-normal water supply years and a number of below-normal water supply years.

An accumulated departure from the mean precipitation diagrams is a tool to aid in the selection
of a study period. Figure 2-3 was prepared using historical annual precipitation at the
Lacouague Ranch gage (Figure 2-1). This figure indicates that from the mid-1940’s there has
been generally below-normal precipitation to the mid-1970’s, from the mid-1970’s to the
mid-1980’s generally above-normal precipitation, and from the mid-1980°s to present there have

been drought conditions.

A 12-year study period, 1979-1990, was selected as the study period. This period represents
long-term conditions of natural water supply to the San Juan Basin and meets the other criteria
for selection of a study period, with perhaps the exception that some important historical data
such as pumpage is not available. However, this data is not readily available for any historical

period.

ESTIMATED BASIN INPUTS AND OUTPUTS
UNDER HISTORICAL CONDITIONS

One of the main objectives of this study was to develop a mathematical model of the San Juan
Basin groundwater system; consequently, the basin inputs and outputs are evaluated on the basis
of the saturated zone as a lumped system. In fact, because of the incompleteness of historic data
on inputs and outputs, they were determined in the mathematical modeling calibration and

verification phase of this study.

Figure 2-4 depicts the components of recharge (inputs) and discharge (outputs) for the saturated
zone of the basin. Recharge consists of streambed percolation in the mainstem streams: San
Juan and Trabuco Creeks, rainfall infiltration and deep percolation to the water table, deep
percolation of applied water from landscape and agricultural irrigation, and subsurface inflow
from tributary alluvial riverbed areas. Figure 2-4 also depicts an artificial recharge component
which has not historically occurred. This component is included because artificial recharge is
one of the management tools envisioned for the future. Discharges (outputs) from the basin
consist of well extractions, extraction by phreatophytes (which are capable of obtaining water
from near the water table), and subsurface outflow to the Pacific Ocean. An additional output
consists of so-called "rising water" which is a historic term that means seepage to a stream
channel when the water table intersects the stream channel.

SIBA\MGMT1029.RPT
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TABLE 2-2

PARAMETERS USED TO ESTIMATE
COMPONENTS OF THE HYDROLOGIC CYCLE

FOR THE SAN JUAN BASIN
Parameter Value

Residential Landscape Applied Water Duty 2.5 ft./yr.
Agricultural Applied Water Duty 3.0 ft/yr.
Precipitation Percolation Factor 0.17
Pan Evapotranspiration (ET) Factor 0.70
Applied Water Leaching Fraction 0.15
Hydraulic Conductivity (K)

Ocean Outflow 1.5 ft./hr.

Subsurface Inflow 5.2 ft./hr

In the case of the San Juan Creek, this condition has historically occurred from time to time in
several river reaches in the basin.

Estimates of input and output for natural hydrologic components were based upon a rainfall
index station and estimated pan evaporation (Appendix A). Percolation of rainfall was estimated
by using annual historical rainfall for the Lacouague Ranch gage and multiplying by a constant
infiltration factor, Table 2-2. Streambed percolation was estimated by first estimating stream
inflow at the basin boundaries using a lumped stream model that used synthetic rainfall versus
streamflow relationships developed from gaged watersheds in the vicinity of the San Juan Basin.
This model will be subsequently described. To develop baseline model calibration data, it was
assumed that stream inflow was primarily from precipitation with little or no contribution from
urban applied water runoff originating from imported potable water. Streambed percolation was
estimated from the following function:

Q=0.300;,if0< Qs < 17,404
Q =20.9 Q% if Q>17,404

where Q; is streamflow at the basin boundary in cubic feet/hour.

\

This function was determined by calibration and information presented in the DWR report.
Subsurface inflow was estimated by using the lumped streamflow model referred to above and
estimating the water table elevation adjacent to the main groundwater basin. Using simulated
water surface elevations in the basin to compute water table gradients, Darcy’s Law was used

to estimate subsurface inflow as follows:

2-8
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Q=A K grad H

where H is the water surface elevation, A is the cross-sectional area, and X is the hydraulic
conductivity (Table 2-2), sometimes called permeability.

Man-influenced recharge of applied water was estimated by an applied water duty for
agricultural irrigation and irrigation of parks, lawns, and other open irrigated space in developed
areas. Acrial photos were used to determine land use acreage, and typical duty factors were
used with a leaching factor to determine percolation of applied water (Table 2-2). Land use was

considered static during the study period.

Outflow (discharge) consists of three natural components: subsurface outflow, phreatophyte
extraction, and rising water; and one man-influenced component: well extraction. Subsurface
outflow was estimated by Darcy’s Law (above) using simulated water table elevations in the
basin adjacent to the coast and sea level to estimate gradients. Phreatophyte extraction was

estimated by a modified Hargraves approach
Q=4fE

where A is the area of phreatophytes estimated from aerial photos and field reconnaissance, E
is pan evaporation, and fis an evapotranspiration (ET) factor (Table 2-2). Rising water was
determined in the mathematical modeling phase by keeping track of areas where simulated water
tables intersected the ground surface.

Extractions by wells were difficult to estimate because historic records are incomplete or
unavailable. Through field reconnaissance and anecdotal information, extraction wells were
identified (pocket map). In consultation with STBA member agencies, particularly the Capistrano
Valley Water District, approximate annual pumping rates were determined for each active well.
These estimates are shown in Table 2-3, and they are assumed to be constant for the 12-year
study period. In the model, these pumpage values are considered maximum since in several
areas of the basin wells are known to run dry during the summer months. A feature is included
in the model to discontinue pumpage if the model simulates water tables that reach bedrock.

Pumpage values were distributed to the closest nodes in the model.

Estimated inputs and outputs for the San Juan Basin for the period 1979-90 are tabulated in
Table 2-4. Streambed percolation is based upon estimated surface inflows that are based upon
precipitation runoff and do not include future inflows from landscape irrigation. Estimates in
Table 2-4 are based upon historic land use in the tributary watersheds and it was assumed that
contributions from landscape return flows were negligible.

The main components of the hydrologic cycle tabulated in Table 2-4 are subsurface inflow from
the various alluvial tributaries along the northern flank of the main basin and groundwater
pumpage in the main basin. Percolation of applied water from landscape irrigation in the main
basin and extraction by phreatophytes were assumed constant for the 12-year study period
although both varied by a small amount due to land use changes and annual climatic fluctuations.
It will be noticed that rising water in the San Juan River averaged about 0.6 cfs, which is in the

2-9
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TABLE 2-3

SAN JUAN BASIN

ESTIMATED GROUNDWATER PUMPAGE, 1979-90

Average Annual
Basin Division Pumpage (ac-ft/yr) Description
Upper SIB 600 Oda Nursery
Upper SJB 50 Sand and Gravel
Upper SJB 237 Others, Including:
Misc. Ag
Sea Tree Nursery
Tree of Life Nursery
Middle SJIB 200 Others, Including:
D&M Nursery
Valley Crest Nursery
Capistrano
City of San Juan Capistrano
Middle SJB 600 CVWD #5
Middle SJB 450 San Juan Hills Country Club
Lower SJB 120 Rancho Los Cerritos
Lower SIB 150 City of San Juan Capistrano/
: Kinoshita
Lower SJB 100 Vermuellen
Lower SJB 500 CBCWD
Lower Trabuco 600 CVWD Rosenbaum #1
Lower Trabuco 600 CVWD Rosenbaum #2
Lower Trabuco 250 City of San Juan Capistrano/
Misc. Ag
Lower Trabuco 87 Other Misc.
Lower Trabuco 800 CVWD Marbella
Lower Trabuco 300 CVWD Hollywood #2A
Total Estimated Pumpage 5,644

Sources:

NBS/Lowry, Nichols Institute Report, Feb. 1990
Capistrano Valley Water District

Santa Margarita Water District

Individual pumpers

.LJ':p;LpM,._.
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TABLE 2-4
ESTIMATED INPUTS AND OUTPUTS FOR THE
SATURATED ZONE OF THE SAN JUAN BASIN, 1979-90
(ACRE-FEET)
Percolation
Percolation of  of Applied Streambed Subsurface  Total Rising Phreatophyte  Ocean Total Net
Year Precipitation Walter Percolation Inflow Input Water Pumpage Extraction Outflow Output Input
1979 1295. 934. 811. 1038. 4078. 2239. 5644, 4117. 393. 8693. -4615.
1980 1816. 934. 3407. 1941. 8098. 1106. 5644, 417. 971. 8144, -46.
1981 459. 934. 318. 2118. 3829. 488, 5644. 417. 827. 7376. -3547.
1982 942. 934. 632. 2300. 4808. 300. 5644, 417. 812. 7173. -2365.
1983 1715. 934. 2579. 2350. 7578. 507. 5644. 4117, 934. 7502. +76.
1984 729. 934. 490. 2401. 4554. 209. 5644. 417. 832. 7102. -2548.
1985 833. 934, 568. 2451. 4786. 101. 5644. 417. 801. 6963. 2171.
1986 1047. 934. 729. 2467. 5171. 63. 5644. 4117. 801. 6925. -1748.
1987 645. 934, 399. 2468. 4446. 16. 5644. 417. 721. 6804. -2358.
1988 597. 934, 361. 2452. 4344. 0. 5644. 417, 625. 6686. -2342.
1989 983. 934. 634. 2469. 5020. 0. 5605. 417. 590. 6612. -1592.
1990 1000. 934. 634, 2494. 5062. 0. 5404. 4117. 557. 6378. -1316.
Mean 1005. 934. 963. 2246. 5148, 419. 5621. 417. 740. 7197. -2049.
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range of historically observed flows. It will also be noticed that the basin was overdrafted by
an average of about 2,000 acre-feet per year.

There is a moderate level of uncertainty associated with estimates of the various components of
the hydrologic cycle for the San Juan Basin. As noted above, pumpage data is very uncertain.
As will subsequently be described in the model calibration phase, every effort was made to
refine estimated inflows and outflows to achieve as much accuracy as possible. Nevertheless,
it is prudent to observe that the coefficient of variation of estimated sustained yield may be
relatively high, perhaps as much as 50 percent. Consequently, assuming no rising water, no
contribution from landscape return flows in the tributary watershed, and subsurface outflow to
the sea is nil, there is a high level of confidence that sustained yield is between 2,200 and 6,600

acre-feet per year for historical cultural conditions.

WATER QUALITY

There apparently is little recent data on groundwater quality in the San Juan Basin. The most
recent historical data available is summarized in the 1987 CDM report which contains some
historical data prior to 1965 and groundwater quality data for 1987. According to this report
groundwaters in the general San Juan Basin area had the following ranges in 1987:

mg/!
Subbasin TDS SO, Iron Mn
Lower San Juan 1500 - 2000 500 - 750 > 2.0 0.5-1.5
Lower Trabuco 1000 - 1500 250 - 500 0 -0.3 0 -0.05
Middle San Juan 500 - 1000 250 - 500 03-2.0 0.5-1.5
Upper San Juan 0- 500 0-250 0 -0.3 0 -0.05

General water quality is depicted in Figure 2-5.

2-12
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CHAPTER 3
MATHEMATICAL MODELS

THEORETICAL BASIS

Flow Equation

A two-dimensional model of the unconfined aquifer system of the San Juan Basin was developed
by assuming groundwater flows in a horizontal plane relative to the earth’s surface. The vertical
direction in the saturated zone is regarded as an integrated average wherein vemcal velocity

components are assumed to be zero.

The model is based upon the two—dimensional continuity equation and Darcy’s Law as follows:

= (K hoH|ox) + —ughafz/ay) -5, i’! + Q,

where x and y are coordinates in the horizontal plane tangent to the earth’s surface, ¢ is time,
h is saturated thickness, H is elevation of water table, Q, is a sink such as pumping, K, and X,
are hydraulic conductivity in the x and y directions, respectively, and S, is the specific yield.
In this case it was assumed that K, equals K,.

The above equation assumes the basin materials are nondeformable. It is assumed that basin
materials are locally homogeneous relative to specific yield. As discussed in the previous
chapter, some inputs and outputs, i.e. sources or sinks, occur at the basin surface (an example
being percolation of rainfall). It is assumed that these quantities flow through the intervening
unsaturated zone in a short period of time and equal the Q, term which applies to the saturated

zone.

To solve the above flow equation, initial and boundary conditions are required. Initial
conditions consist of known or assumed water table elevations at the beginning of a specified
study period. Boundary conditions are of three types: no-flow along the flanks of the basin,
specified water table elevations at the coast (i.e. zero elevation), and estimated subsurface inflow
from tributary narrow fingers of alluvium. This latter boundary condition required a separate
model linked to the basin model since this boundary condition is nonlinear.

Water Quality Model

The transport of dissolved salts in the saturated zone is governed by the complete mass transport
equation which includes: advection, dispersion, mass accumulation, sorption, and geochemical
dissolution. There is some speculation that high TDS in the lower portions of the San Juan
Basin may be partly caused by dissolution of in situ rock. These processes proceed over long

SIBA\MGMT2029.RPT 3-1
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Figure 2-4 depicts the source-sink éomponents for each element. Source-sink terms were
estimated as previously described.

To specify basin hydraulic parameters, eight subregions were identified as shown in Figure 3-1.
The model permits variable hydraulic conductivity and specific yield parameters which must be
specified for each zone. Table 3-1 presents calibrated hydraulic conductivity, specific yield, and

porosity for each zone.

Tributaries Model

To estimate subsurface inflow from the upper basins, a special numerical model based upon a
lumped parameter cascaded cell approach was developed. Figure 3-2 depicts the structure of
this model and the hydrologic components included in the model. The lumped parameter model
is based on a water budget concept. The region is divided into several model reaches. Model
reaches are cascaded by equating inflow to the subsequent reach with the computed outflow from
the adjacent upstream reach. The surface water hydrologic balance for a reach i over a time step

of &t is as follows:
:QI + :;R +:Qr+ :QD':ETS';QO':QP =0

This equation is coupled with the groundwater hydrologic balance equation for each reach
through the term }Q, as follows:

2Qs + 1Qp - ETy - ,GP - ;3GS = 0

where @, is the inflow, IR is the rainfall, ,Q; is the point tributary inflow, :Q, is the distributed
tributary inflow, ;ETy is the distributed evaporation, iQ, is the outflow, !Q, is the percolation
to groundwater, ,Q; is the subsurface linkage between reaches, (ET} is the evapotranspiration
from the riparian floodplain, :GP is the groundwater pumping and :6GS is the change in
groundwater storage for each i at time 7. In general, these equations may require additional or
less variables; i.e. the hydrologic balance equations are individualized for specific river basins.

Seepage or springs which may contribute to baseflow are included in the estimates of distributed
tributary inflow, Q,. Point tributary inflow Q from large ungaged tributary watersheds or from
distributed tributary inflow was estimated from rainfall-runoff relationships developed for several
gaged watersheds in the general region of the study basin. Based on isohyetal lines available
and a consideration of topography, "foothill" and "mountain" area, rainfall-runoff relationships
were developed relating the annual precipitation at a point close to or in the basin, the watershed
area, and the annual runoff.

SIBA\MGMT2029.RPT
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TABLE 3-1

HYDRAULIC PARAMETERS USED FOR THE
CALIBRATED SAN JUAN BASIN MODEL

Hydraulic
Parameter Conductivity Specific
Zone* (ft/day) Yield Porosity
1 125 0.18 0.3
2 100 0.18 0.3
3 125 0.13 0.3
4 100 0.13 0.3
5 60 0.12 0.3
6 70 0.13 0.3
7 48 0.10 0.3
8 36 0.10 0.3

a) See Figure 3-1.

Evaporation from the stream, ET}, and evapotranspiration from adjacent riparian areas, ETy, are
estimated from pan evaporation data as follows:

ETg,=f"E"L'b
and

ET,=fE'L- (b,-b) C (GS/GS, )

where f is the pan evaporation coefficient, assumed equal to 0.7 in our case, E is the pan
evaporation, b is the average stream reach width, L is the reach length, b, is the average reach
total width of floodplain and riparian area, C is the percent of the reach’s riparian area covered
by vegetation, GS is the amount of groundwater in storage, and GS, is the maximum

groundwater storage capacity for a specific reach.

Average stream widths, b, and other flow characteristics are determined from regime equations
as follows:

SIBA\MGMT2029.RPT
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b= a,0,
y = a2,
v = a0,
where
k+1l+m=1,

a a a; =1,

where y is the stream average depth in feet, and v is the stream average flow velocity in feet per
second. The flowrate Q in cubic feet per second is the sum of all the input discharges minus

any diversions, such that
0=0,+0r+0Qp

Some constraints on the application of these equations are imposed, based upon the observed
regime and bed material of the stream under study. This was done by requiring that streamflow
conditions could not exceed selected Froude numbers.

Groundwater storage is updated every time step according to
PGS = iGS + ..,6GS

as long as ,,GS < ‘GS,. When the maximum groundwater storage is exceeded, percolation is
assumed to be zero. Groundwater depth can easily be determined knowing the effective surface

area of the groundwater reach.

This modeling approach was applied to alluvial areas tributary to the main San Juan Basin which
are: Arroyo Trabuco, Canada Chiquita, Canada Gubernadora, Bell Canyon, and San Juan
Creek. These tributary areas were considered to have significant surface and subsurface flows
which are inputs to the main San Juan Basin. Other tributary areas such as Oso Creek, Horno
Creek, and Verdugo Canyon were assumed to contribute negligible amounts of subsurface
inflow; however, they would contribute measurable surface inflows. Surface inflows were
estimated from rainfall-area relationships described above. All surface inflows were routed
through the main basin to estimate streambed percolation as was previously described.

Water Quality Model

The water quality model is solved by integrated finite differences where it assumes that
concentration is averaged over the vertical profile (i.e., sediments in the basin are thin relative
to basin aerial dimensions). Because some nodes dry out due to excessive pumpage, a special
algorithm was required to accommodate this problem. The model is integrated into the flow
model described previously and uses the same basin grid system. The strength of the water
quality model is its ability to estimate differences in groundwater quality resulting from

alternative management strategies.

3-7
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APPLICATION AND CALIBRATION OF MODEL

Water Quantity

To apply the model to the San Juan Basin, annual estimates of surface inputs and outputs to the
saturated zone are made (i.e., excluding subsurface inflows and outflows). These estimates are
then distributed to each month of the year by using average monthly distributions (Table 3-2).
Rainfall distributions were used to estimate monthly streamflow and hence monthly streambed
percolation and monthly percolation of rainfall. Monthly pan evaporation was used to estimate
monthly percolation of applied water, monthly extraction by phreatophytes and monthly
extraction from wells. The numerical solution time-step was one month. As was described
previously, subsurface inflows and outflows were internally computed for this same time-step.

TABLE 3-2

AVERAGE MONTHLY DISTRIBUTION OF
RAINFALL AND PAN EVAPORATION
FOR THE SAN JUAN BASIN

Month Rainfall Pan Evaporation
Jan 19.6 3.7
Feb 17.4 3.6
Mar - 16.8 6.4
Apr 8.4 8.4
May 2.1 10.6
Jun 0.3 13.3
Jul 0.0 ' 15.2
Aug 0.8 13.4
Sep 1.9 9.7
Oct 3.1 7.8
Nov 14.2 : 4.7
Dec 15.4 3.2

The model was applied to the 12-year study period, 1979-90, to attempt the best calibration
possible in view of uncertain data on pumpage. In addition to the problem associated with lack
of data on pumpage, there is very little data on groundwater levels. The usual way to calibrate
a mathematical model is to simulate water levels over a historical period and compare simulated
results with measured water levels. Unfortunately, water level data is available for only one

SIBA\MGMT2029.RPT 3 -8
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year, 1987, during the study period. Consequently, a great deal of reliance had to be placed
upon judgement and the analysis presented in the 1972 DWR report on the San Juan Basin.
Calibration consisted of first estimating inputs and outputs to the basin, assigning hydraulic
conductivity and specific yield to each element of the model, and estimating geometric factors
such as bedrock elevation. Simulated results were evaluated and parameters in the various
components of the model were adjusted to perform additional simulations. After numerous such
trials the model was considered calibrated.

Table 2-3 lists the annual calibrated inputs and outputs to the basin as was described previously.
Figures 3-3, 3-4 and 3-5 show simulated water levels at various nodes throughout the basin.
The dashed lines in these figures depict the one water level observation available for 1987.

During the calibration phase, it was apparent that the San Juan Basin acts as two separate basins,
an upper basin and a lower basin. There is a definite geological constriction below the
confluence of the San Juan Creek and Canada Chiquita which tends to constrict subsurface flow
to the lower basins. The Cristianitos Fault crosses San Juan Creek in this area, and this fault
in conjunction with a constriction of the canyon separates the San Juan Basin into the Upper San
Juan Basin and the lower basins consisting of the Middle San Juan, Lower San Juan, and Lower

Trabuco Basins.

As was previously mentioned, the level of confidence for estimated inputs and outputs is
moderate at best. However, the main power of mathematical modeling is not so much the ability
to precisely predict a groundwater systems state at a particular time, but the ability to predict
derivatives due to management changes. That is, what are the differences in behavior of the
system between various management strategies? It is believed that the model has been
sufficiently calibrated so that there is a good level of confidence in evaluating management

scenarios.

Water Quality

Water quality simulations were carried out in parallel with the above described water quantity
simulations. Tributary TDS input estimates were provided by Nolte and Associates and are
shown in Table 3-3. As can be seen, current TDS values, which are assumed to represent
historical conditions, are divided into storm and non-storm values. Non-storm TDS are assumed
to represent baseflow and groundwater inflow which the tributaries model estimates. Stormflows
are also estimated in the tributaries model. Precipitation percolation on the main basin was
assumed to have a TDS of zero, and percolation of applied water and recharge was assumed to
have a TDS of 800 mg/l. Sensitivity analysis of this last figure indicates there was little
difference between a TDS of 600 and 800 mg/l on simulation results.

Table 3-4 compares historical and simulated groundwater quality at selected nodes in the
mathematical model. As can be seen, simulated results are similar to historical sparse data that

was previously described. |

Simulation of both groundwater levels and groundwater quality aided in calibrating the model
since one would act as a constraint to the other. Thus, choices in varying parameters and
boundary conditions were limited, improving the calibration.

3-9
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TABLE 3-3

ESTIMATED AVERAGE WATER QUALITY

. = T T T T v

TDS VALUES FOR TRIBUTARIES
TO THE SAN JUAN BASIN®*

; Current (TDS)
Tributary St_orm Non-Storm
Upper/Middle Trabuco 150 500
Oso Creek 600 2,193
Canada Gobernadora 200 750
Homno Creek 600 5,200
Canada Chiquita 200 800
Bell Canyon 150 350
Upper San Juan Creek 150 300
* From Nolte and Associates

TABLE 3-4

COMPARISON OF HISTORICAL AND SIMULATED
GROUNDWATER QUALITY

Simulated Current

Node Historical TDS Condition TDS
Number (mg/D) (mg/l)
29 574 547
48 812 737
70 972 851
85 586 539
87 1,850 1,944
79 1,560 1,394
97 1,198 1,125
105 1,164 1,131
116 1,930 1,947

Note: See Figure 3-1 for location of node numbers.
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CHAPTER 4

OPERATIONAL STUDIES
AND IMPLEMENTATION PLAN

STUDY PERIOD

A 24-year period was selected for operational studies. The first 12 years of the period included
the 12-year historic period where historical conditions of precipitation, extractions, etc. were
used in the model. The last 12-year period, 1991-2004, employed the same historical conditions
for land use, precipitation and pan evaporation, and historical pumping. Superimposed on these
conditions were additional pumpage in various areas of the basin and artificial recharge of water
in various areas of the basin. Only the lower basins were manipulated. The Upper San Juan
Basin was assumed to be operated in the same historical manner.

PRELIMINARY OPERATIONAL STUDIES

The purpose of preliminary studies was to screen a number of possible management scenarios
to identify the most promising management strategies for more detail study. Among
management variables studied were best location of new wells and artificial recharge sites and
storage characteristics of the basin for various amounts of annual pumpage and recharge. Over

25 different schemes were looked at.
Based upon these preliminary numerical simulations, the following concepts emerged:

1) The lower basins can store water over moderately long periods of time for use in drought
periods; however, there is a penalty because some of this water will be lost to subsurface
outflow unless water table gradients at the coastline are controlled to minimize subsurface

outflow to the ocean.
2) Three primary management strategies emerged.
a) A no ocean outflow barrier.
b) A recharge ocean outflow barrier.
¢) An extraction ocean outflow barrier.

3) Outflow barrier strategies can also be used to minimize seawater intrusion and thus limit
the TDS of extracted groundwater in the Lower San Juan Basin.

4) Any one strategy can be implemented in a way to minimize seawater intrusion and
consequently minimize TDS in the Lower San Juan Basin.

5) Inducing seawater inflow will increase sustained yield.

4-1
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6) Absolute pumping amounts from any one well were limited by the depth of sediments
which are relatively shallow throughout the basin.

7) Rising water can be limited by pumping; however, excessive amounts of recharge will
lead to lost water through rising water.

It was assumed that for all of the various management schemes investigated, desalination would
be implemented and there was therefore no need to explicitly manage the basin to maximize
groundwater quality. It was assumed that groundwater quality in the Lower San Juan Basin
would remain marginal or could deteriorate somewhat due to seawater intrusion.

FINAL OPERATIONAL STUDIES

The guiding strategy adopted for the three management strategies identified in the preliminary
management studies was to maximize extractions over various periods of time. That is, what
would be the maximum that could be extracted over a one-year period, a three-year period, etc?
Maximum pumping of new wells will also include minimizing subsurface outflow to the ocean
and outflow due to rising water. Generally three-year drought pumping periods will be
considered because of potential financial incentives that may be provided by MWDSC.

There are advantages to the timing of artificial recharge. In the various final management
alternative studies artificial recharge was assumed to occur after major pumping times. This
scheme tends to minimize both subsurface outflow to the ocean and outflow due to rising water.

No-Barrier Scenario

The no barrier to seawater intrusion scenario was simulated for two initial conditions: by
assuming historical conditions of groundwater storage in the San Juan Basin and by assuming
the basin is 80 percent full at the start of the simulation period; i.e., the basin would first be

recharged by artificial means.

Figures 4-1 and 4-2 show the results of this simulation scenario. Pumping amounts are
presented in terms of additional pumping over historic 1990 pumping which was assumed to
continue at a constant rate into the future. Examination of Figure 4-1 shows that, for example,
if pumping was to occur over a three-year period, the average annual additional pumping would
be about 7,000 acre-feet per year under historic conditions of groundwater storage and about
9,000 acre-feet per year if the basin was initially 80 percent full. More dramatic benefits to
having the basin 80 percent full can be achieved by shorter durations of pumping. One of the
main reasons pumping rates drop off so rapidly is that the shallow alluvial sediments become

partly dewatered, lowering simulated pumped volumes.

Figure 4-2 shows the simulated storage of groundwater in both the lower basins and the Upper
San Juan Basin for natural historical conditions for the last 12 years of the study period. As can
be seen, the Upper San Juan Basin is unaffected while pumpage and recharge markedly influence
the lower basins. It will be noticed from the downward trend of the simulations (dotted line)

that the basin was overdrafted somewhat.
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For this particular scenario, it is estimated that the total pumped water in the lower basins would
have an average TDS of about 1,500 to 2,000 mg/l.

ing Barrier Scenario

This scenario is similar to the no-barrier scenario in terms of assumptions; however, in this case
seawater inflow to the main part of the Lower San Juan Basin or outflow to the ocean is
controlled by an assumed series of wells near the coast that pump from the aquifer to control
the water table gradient. The amount of pumping was somewhat guided by an assumption that

total extractions are to be as high as possible.

Figures 4-3 and 4-4 show results for this scenario. Figure 4-3 shows results in terms for
additional pumping as was previously described. For this simulation, an average annual 4,800
acre-feet per year was pumped near the coast. For a three-year withdrawal scheme, about the
same amount of additional pumping can be achieved as the no-barrier scenario. For shorter
periods, however, dramatically increased amounts can be achieved over the no-barrier scenario.

Figure 4-4 shows the simulated groundwater storage for this scenario assuming natural
conditions of groundwater storage for the 12-year ending portion of the simulation period. This
figure indicates a simulated overdraft for the basin.

Estimated groundwater quality for this scenario, assuming extracted water from the barrier
project is commingled with all other lower basin-pumped groundwater, is from 11,000 to
13,000 mg/l. There is a substantial groundwater quality penalty to pay for a pumped barrier
project compared to other alternatives.

Recharge Barrier Project

This scenario is similar to the others except recharge is assumed near the coast to eliminate
seawater intrusion. Figures 4-5 and 4-6 present the results of this simulation. As can be seen
from Figure 4-5, there would be an increase of short-term pumping over the other scenarios for
a three-year pumping period. For a three-year period about 9,000 acre-feet per year of
additional water could be extracted under existing conditions of groundwater storage and about
11,500 acre-feet per year could be extracted if the lower basin were initially 80 percent full.
Simulations include about 2,200 acre-feet of well recharge at the coast.

Figure 4-6 shows the simulated storage for the last 12-year period of the study period under
natural conditions. This figure indicates an overdraft during the 12-year period. Estimated
average pumped groundwater quality for this scenario is from 1,200 to 1,700 mg/l.

EVALUATION OF MANAGEMENT STRATEGIES

Preliminary studies suggest a strategy of using the lower basins (i.e., the Middle San Juan,
Lower San Juan, and Lower Trabuco Basins) for short-term maximum groundwater withdrawals
in times of drought. Additionally, based upon historical conditions, a total of about 5,200 acre-
feet per year of naturally occurring groundwater can be pumped each year from the San Juan
Basin without overdraft, provided the basin is managed to minimize subsurface outflow and
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rising water (Table 2-3). In the future, sustained yield is expected to increase due to additional
flows into the San Juan Basin resulting from landscape irrigation runoff from imported water

used for irrigation in tributary areas.

The amount of annual water that can be withdrawn depends on the management constraints that
are imposed. For example, if one-year maximum amounts are extracted, it is advantageous to
partly fill the basin initially. In this study 80 percent full was assumed since it is obvious that
one can not completely fill the basin without damaging surface structures. If the incremental
cost per feedwater salt load of desalination is high, then a pumped barrier project may not be
the best strategy. If a short-term maximum groundwater extraction scheme were adopted and
it was desirable to minimize TDS while limiting subsurface outflow to the ocean, some form of

control of coastal water table gradients would be implied.
The main variables in a management strategy for the San Juan Basin are:

1) Length of groundwater withdrawal period and amount of withdrawal.

2) Initial groundwater in storage in the lower basins.

3) Feedwater quality to a desalting facility which may imply some limits on permissible
seawater intrusion.

4) Amounts and timing of artificial recharge which implies a limit on rising water and
subsurface outflow to the ocean.

Comparisons of the results of the various scenarios under historic groundwater storage conditions
suggest that the total sustained yield for the no-barrier scenario about equals the estimated
historical sustained yield while the pumping barrier scenario significantly increased sustained
yield. The recharge barrier scenario actually decreased sustained yield. If maximization of
sustained yield of natural waters is an objective, a no-barrier or pumping barrier management
technique is the best depending on the economics of treating various levels of TDS in the feed

stream to a desalting facility.

Under careful management of the San Juan Basin, a sustained yield of natural in situ
groundwater of about 5,200 acre-feet is probably available. However, should additional filling
of the basin occur either naturally or through artificial recharge, there is no reason why the basin
might not be overdrafted for a long period until, say, major new water supplies become available
to the region. As was mentioned previously, future sustained yield will increase due to
landscape irrigation return flows. This aspect will be subsequently discussed further.

A second significant use of the lower San Juan basins is short-term pumping to provide
supplemental water during drought periods. The no-barrier and pumping barrier scenarios
produce about the same amount of yield while the recharge barrier scenario has significantly
increased amounts for short-term pumping. The main constraint on how much can be pumped
is the initial groundwater in storage and the thickness of saturated sediments. It is physically
impossible to pump more from fixed well sites because sediments become dewatered under

prolonged pumping.

4-10
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It is estimated that approximately 800 acre-feet per year are used by two golf courses and the
Vermuellen agricultural areas in the lower basins. Several large groundwater pumpers are also
located in the Upper San Juan Basin where superior groundwater quality is found. While it may
not be possible to supply these areas in the immediate future, a long-range plan should be
formulated to additionally treat existing wastewater and provide reclaimed water service to
selected areas. It may also be feasible to use reclaimed water for recharge at the coast to
improve water quality. The success in implementing the use of reclaimed water will depend
primarily on local policy, regulatory agency approval, and the willingness of local pumpers to
accept such a plan. Implementation would largely remove most pumpers from the lower basins,
making it easier to manage under one authority.

The initial management strategy to conjunctively utilize the San Juan Basin should be a
combination no-barrier/pumping barrier strategy to manage groundwater gradients at the coast.
By combination strategy, it is meant that a formal pumping barrier would not be constructed but
production wells would be located close enough to the coast so that landward groundwater
gradients could be achieved. Initial facilities required would consist of a desalting facility,
extraction wells and pipe manifold, and recharge facilities. These facilities would meet the

following needs:
1) Provide short-term drought water supplies.
2) Provide long-term "new water" supplies for the region.
3) Provide additional summer peaking capacity.

It was shown previously in Figures 4-1 and 4-3 that about 10,000 acre-feet per year for a three-
year period could be extracted from the lower San Juan basins provided it is recharged in
subsequent years (i.e., a two- or three-year recharge period). Greater rates can be extracted for

shorter periods.

Long-term "new water" supplies will depend upon how much seawater intrusion is induced and
to what extent reclaimed water is used for current irrigation uses or recharge. The amount of
seawater intrusion that may be induced depends upon the economics of treating various levels
of feedwater TDS. Future sustained yield will depend upon control of rising water and outflow
to the ocean. Inflow of landscape irrigation return flows will increase "new water” to the
system. The benefits of replacing existing irrigation pumping with reclaimed water would be
significant by increasing pumping of natural waters to blend with induced seawater intrusion.

A third use of the lower basins is for summer peak demands. Water could be recharged in the
winter months and well extractions could be in the high demand summer months. The amounts
of recharge and well extraction would depend on the capacity of a desalting facility and the
amount of groundwater in storage at the beginning of the pumping period.

A best conjunctive use management strategy applicable to the lower basins should have the
following goals:

1) Flexibility which implies staging or phasing of structural management facilities.

SIBA\MGMT3029.RPT 4-11



2) Elimination of subsurface outflow by controlling groundwater gradients at the coast to
maximize sustained yield of natural in situ groundwaters.

3) Using the San Juan Basin as a storage element in the South County facilities.
4) Inducing seawater intrusion to increase water available for a desalting facility.

5) Eventual replacement of current pumping by large landscape irrigation users with
reclaimed water increasing the amount of groundwater available to the project.

 FUTURE SUSTAINED YIELD

As discussed previously, sustained yield of the natural groundwaters of the basin under historical
conditions is on the order of 5,200 acre-feet per year, provided no subsurface outflow to the
ocean or rising water occur. Historical pumping (Table 2-3), if the estimates of pumpage are
correct, caused a slight overdraft of the basin, about 200 acre-feet per year. From a strategic
point of view, it is probably better to overdraft the basin slightly to make additional storage
available for recharge during wet years such as occurred in the 1993 winter. A slight overdraft

will also facilitate minimizing rising water outflow.

Future sustained yield will be increased due to increased inflows resulting from landscape
irrigation return flows, which will increase subsurface inflow from tributary areas and increase
stream baseflow which will result in increased streambed percolation in the main basin.
Tributary irrigation with imported water in tributary areas at ultimate buildout is estimated to
be 25,339 acre-feet per year (Table 4-1). Assuming 15 percent of this value is return flow to
the main San Juan Basin, 3,800 acre-feet per year of new water will be available. Add historic
sustained yield of 5,200 acre-feet per year to this value and ultimate sustained yield will be about
9,000 acre-feet per year. Current sustained yield is roughly estimated by assuming 40 percent
buildout in tributary areas; thus, 40 percent of the ultimate imported water irrigation in tributary
areas yields 10,100 acre-feet per year. Fifteen percent of this value, or 1,500 acre-feet per year,
is the estimated current return flow to the main San Juan Basin, and adding this value to historic
sustained yield yields an estimated current sustained yield of 6,700 acre-feet per year. The
average sustained yield over the 25-year future life of the proposed project is 7,800 acre-feet per
year. Subtracting current pumpage of 5,600 acre-feet per year results in an additional average
sustained yield of 2,200 acre-feet per year available to this project.

According to Nolte and Associates, future landscape irrigation in some of the tributary
watersheds may be partly or wholly augmented by reclaimed water. While the use of reclaimed
water will not alter predicted increased inflows to the main basin, there may be water quality
effects which will subsequently be evaluated. Table 4-2 presents estimates of future water
quality of inflows with and without reclamation. Non-storm estimates apply to baseflow and

subsurface inflow.

4-12
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‘ ) TABLE 4-1

SAN JUAN BASIN AVERAGE TRIBUTARY INFLOWS
ORIGINATING FROM IRRIGATION
(FROM NOLTE AND ASSOCIATES)

|

|

L

!

L Applicd
!

L

L

Tributary Irrigated Area Irrigation Water
(Ao (Ac-Ft/Yr)

Upper/Middle Trabuco 1,554 5,439
Oso Creek 3,637 12,730
Canada Gobernadora 1,810 6,335
Homo Creek 625 2,188
- Canada Chiquita 1,186 4,151
J Bell Canyon ™ 2,707
Upper San Juan Creek 26 9
Totals 9,611 25,339

Note: Estimates are for ultimate buildout in the tributary areas.

T T o
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TABLE 4-2

ESTIMATED AVERAGE WATER QUALITY
FOR SAN JUAN BASIN TRIBUTARY INFLOWS
(FROM NOLTE AND ASSOCIATES)

Future with Future without

Reclamation (TDS) Reclamation (TDS)

Tributary Storm Non-Storm Storm  Non-Storm
Upper/Middle Trabuco 163 771 148 700
Oso Creek 630 1,941 NA NA
Canada Gobernadora 242 1,191 223 1,101
Horno Creek 880 3,759 749 3,199
- Canada Chiquita 203 1,312 177 1,144
Bell Canyon 228 455 NA NA
Upper San Juan Creek 151 302 NA NA

Note: Future implies ultimate buildout in the tributary areas. NA means non-
applicable since further development of the watersheds is either not
contemplated or reclamation is currently accommodated and is planned to
continue in the future without change. Subsurface inflow from tributaries was

assumed to have the same TDS of non-storm flows. TDS in mg/l.
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IMPLEMENTATION PLAN

Based upon the above operation studies, an ultimate plan is proposed that will involve an 8 mgd
desalter facility with a feedwater requirement of about 12,500 acre-feet per year. Feedwater
would be provided by a number of new wells installed in the lower basins. To be conservative
it is assumed that 12 wells would be constructed, of which some may be dual extraction-injection
wells. Some of these wells would be to control groundwater gradients at the coast. Wells
would be connected to a collection manifold. A product waterline and pump station to CVWD
facilities and the South County Pipeline and a brine line would be required as part of the project.

Ultimate facilities are illustrated in Figure 4-7.

There are, however, a number of uncertainties involved in an ultimate system to manage
groundwaters of the San Juan Basin. These include: (1) resolution of water rights,
(2) completion of the CEQA process, (3) acceptance of the concept of induced seawater inflow,
(4) long-term groundwater quality that will influence the design and operation of a desalter,
(5) future availability of incentive programs, and (6) the development of a management and
operations infrastructure. These uncertainties can be resolved with a reasonable level of
confidence by implementing a phased development program. The key concepts are flexibility,

phasing and prototype demonstration.

A two-phase project is proposed. The first phase would capture natural unused groundwaters
without inducing significant seawater intrusion. The second phase would expand facilities
developed in the first phase depending upon experience gained during the first phase. Once
preliminary management facilities are constructed, a management and institutional infrastructure
begins to form, and operational experience is gained as well as more knowledge about the
characteristics of the San Juan Basin. This experience will be a basis for developing and

implementing an ultimate optimum management plan.

Phase 1
The proposed objectives of Phase I are to:

1) Capture and desalt the unused sustained yield of the lower basins of about 2,200 acre-
feet per year.

2) Provide sufficient pumping and desalting capacity to provide some drought and
emergency protection.

3) Commence a limited use of the lower basins for seasonal storage and pumpage.

4) Develop a management-operations infrastructure which would include involvement in
MWDSC incentive programs; and

5) Obtain and evaluate technical data to develop Phase II.

Both a resolution of water-rights issues and the CEQA process must be completed before
implementing Phase I.
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Capturing and desalting 2,200 acre-feet per year of groundwater in the Lower San Juan Basin
would yield about 1,800 acre-feet per year of potable water. Itis proposed that a 4 mgd desalter
be constructed which would be able to produce about 4,300 acre-feet per year of potable water
for drought or emergency supply. Feedwater flow pumped from groundwater would be about
5,000 acre-feet per year. Groundwater TDS would be about 2,000 mg/l when pumping 2,200
acre-feet per year and as high as 3,800 mg/l when pumping 5,000 acre-feet per year, depending
upon where wells are located and pumped. Conservatively, five wells and a collection manifold
would be required to do this. Several of these wells could be designed as dual extraction-
injection wells to test this concept. These same wells would be used to capture the unused
sustained yield and would be located to partly control groundwater gradients at the coast.
Product water would be supplied to Zone 425 of the CVWD’s system. Proposed Phase I

facilities are illustrated in Figure 4-8.

During Phase I two modes of operation would be possible. Extract approximately 2,200 acre-
feet of water during the five summer months, netting 1,800 acre-feet of potable water. This
would allow maximum participation in the MWDSC seasonal storage program during the winter
months. The second mode of operation would be to extract approximately 5,000 acre-feet of
water over 10 to 12 months, netting 4,300 acre-feet of potable water. This second mode of
operation would extract from sustained yield and stored water during drought or emergency

conditions.

Recharge of extracted stored water is proposed to be through an "in-lieu" scheme. "In-lieu"
imported water will be supplied to pumpers in exchange for them not pumping. This would
occur in the years after a drought or other emergency to replace water pumped from storage.

During Phase I, monitoring would be conducted and further analysis will be undertaken to
develop Phase II facilities and their operation and management. Figure 4-9 illustrates a project
schedule for implementing Phase I.

Hypothetical simulations with the water quantity and quality models were conducted to evaluate
the impacts on the San Juan Basin both for future reclamation and no reclamation in the tributary
areas for Phase I operation. A 24-year future period based upon historical natural inputs and
outputs similar to the 12-year period used for calibration was used. However, surface and
subsurface inputs were modified to reflect increased landscape irrigation runoff from imported
water in the tributary areas, Table 4-1. Historical pumping, Table 2-3, was increased by 2,200
acre-feet per year and, during two three-year drought periods, historical pumping was increased
by 5,000 acre-feet per year. Of the 5,000 acre-feet per year, 2,800 is in excess of sustained
yield. During the increased pumpage some minor seawater intrusion was simulated, increasing
the sustained yield. The net overdraft during the three-year period of increased pumping is on
the order of 2,200 acre-feet per year or a total of 6,600 acre-feet. This amount was recharged
at the end of the increased pumping periods. The lumped basin inputs and outputs for this
simulation are shown in Table 4-3. This table represents both future reclamation scenarios.

4-17
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TABLE 4-3

SIMULATED SAN JUAN BASIN
HYDROLOGICAL COMPONENTS FOR PHASE 1 OPERATION

(ACRE-FEET)
Percolation Percolation
of Artificial of Applied Streambed Subsurface  Total  Rising Phreatophyte  Ocean Total Net
Year  Precipitation Recharge Water Percolation Inflow Input  Water  Pumpage Extraction Outflow Output  Input
1 1295 934 2234 2459 6922 2284 7844 417 -345 10200 -3278
2 1816 934 4482 2862 10094 799 7844 417 145 9205 889
3 459 934 1809 3009 6211 461 7844 417 48 8770 -2559
4 942 934 2118 3108 7102 256 7844 417 -42 8475 -1373
5 1715 934 3781 3137 9567 359 7844 417 119 8739 828
6 729 934 1990 3162 6815 180 10644 417 -641 10600 -3785
7 833 934 2074 3207 7048 106 10644 417 -1232 9935 -2887
8 1047 934 2235 3209 7425 89 10644 417 -1507 9643 -2218
9 645 934 1932 3240 6751 58 7844 417 -1157 7162 411
. 10 597 825 934 1908 3258 7522 28 7844 417 -292 7997 -475
o 11 983 825 934 217 3280 8199 22 7844 417 -32 8251 -52
= 12 1000 825 934 2186 3279 8224 16 7844 417 105 8382 -158
13 1295 825 934 2375 3269 8698 26 7844 417 200 8487 211
14 1816 825 934 4575 3235 11385 225 7844 417 328 8814 2571
15 459 825 934 1862 3237 1317 114 7844 417 312 8687 -1370
16 942 825 934 2147 3280 8128 61 7844 417 265 8587 -459
17 1715 825 934 3801 3263 10538 207 7844 417 345 8813 1725
18 729 934 1993 3254 6910 41 10644 417 -814 10288 -3378
19 833 934 2066 3275 7108 11 10644 417 -1421 92651 -2543
20 1047 934 2221 3263 7465 8 10332 417 -1690 9067 -1602
21 645 2200 934 1921 3284 8984 134 7844 417 -66 8329 655
22 597 2200 934 1907 3292 8930 286 7844 417 143 8690 240
23 983 2200 934 2194 3307 9618 397 7844 417 221 8879 739
24 1000 934 2212 3302 7448 0 7812 417 479 7750 -302
Mean 1005 550 934 2425 3186 8100 257 8529 417 312 8891 -191
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As can be seen, the basin was slightly overdrafted and there was a small net seawater inflow to
the basin. Seawater intrusion primarily occurs during the two years of increased pumping. As
can be seen in Table 4-3, during years of normal pumping (current pumping plus 2,200 acre-feet
per year) there is a net outflow of groundwater to the ocean. Moreover, during years where
seawater intrudes, it is limited. Increased TDS concentrations advance only a short distance into
the basin along the coast (see Appendix A nodal concentrations at Node No. 113).

Table 4-4 shows comparisons of simulated water quality for reclamation and no reclamation in
the tributary areas based upon the quantity inputs and outputs shown in Table 4-3 and estimated
water quality boundary conditions previously described (Table 4-2). Simulated water levels and
groundwater TDS concentrations at selected nodes are included in Appendix A.

As can be seen in Table 4-4 and comparing the with and without reclamation scenarios, there
is no statistical difference in groundwater quality between both cases. Simulated historic no
project TDS is included for comparison. In the upper reaches of the basin there is a slight
increase in TDS, primarily because of future estimated increases in return flows from landscape
irrigation. Phase I project pumping will increase groundwater TDS due to pumping in Zones 6
and 7 to minimize subsurface outflow to the ocean. Water quality in the upper and middle basin
areas is improved by simulated artificial recharge.

Simulated water levels for a Phase I project, Appendix A, suggest there will be little impact
compared to historic conditions in the Upper and Middle San Juan Basins. At the confluence
of the Lower Trabuco and Lower San Juan Basins (Zone 5), simulated water levels for a Phase 1
project suggest a regional drawdown of about 50 feet during each of the three years of drought
pumping. Otherwise, water levels are unaffected by the Phase I additional pumpage of 2,200
acre-feet per year. In the upper portion of the Lower Trabuco Basin, near the confluence of the
Oso and Trabuco Creeks, simulated water levels vary cyclically due to winter recharge and
summer pumpage by about 30 feet. Water levels are, however, not affected by the Phase I
project because new pumping occurs well to the south of this area. Near the coast in Zones 7
and 8, simulated water levels due to Phase I operation do not vary much from historical

conditions.

Phase I

Final plans for Phase II would be developed in Phase I after experience is gained in
implementing and operating the facilities as previously outlined. Phase II would as a minimum

have the following objectives:

1) Increase sustained yield by at least 5,000 acre-feet per year by inducing seawater
intrusion. '

2) Increase desalting capacity to 8 mgd to provide additional drought and emergency water.

3) Tie desalter product water into the South County Pipeline to provide increased
operational flexibility.

4) Expand use of the San Juan Basin for seasonal storage and pumpage.

STBA\MGMT3029.RPT 4-21



TABLE 4-4

SIMULATED GROUNDWATER TDS IN THE SAN JUAN BASIN
FOR A PHASE I PROJECT

(A4l

(mg/1)
Historic No Project Without Reclamation With Reclamation
Zone* Maximum Minimum Average Maximum Minimum Average Maximum Minimum Average
1 550 420 480 650 450 515 650 450 515
2 980 705 810 1075 875 1020 1145 915 1085
3 665 425 535 480 400 440 515 415 470
4 990 585 785 590 395 460 610 405 480
5 1080 1005 1040 2600 690 1130 2605 490 1100
6 1245 870 1055 1305 720 1050 1305 720 1050
7 1585 1490 1544 3800 1100 2450 3800 1200 2500

* See Figure 3-1 for zone locations. TDS values are representative for each zone.

SIBA\MGMT3029.RPT



T — v — —

r -

v

5) Incorporate reclamation and reuse into the San Juan Basin management plan.

Tentative Phase II facilities are depicted in Figure 4-7. To provide about 12,500 acre-feet per
year of groundwater to the desalter facility, a total of about 12 wells would be required. Some
of these wells could be dual-purpose extraction-injection wells. Also shown in Figure 4-7 are

potential basin recharge sites.

Similar to the hypothetical simulations conducted for Phase I operation, simulations were
conducted for Phase II operation for both reclamation and no reclamation in tributary areas.
Historical annual pumping, Table 2-3, was increased by 5,000 acre-feet per year, and for two
three-year drought periods pumping was increased by 10,000 acre-feet per year followed by
four years of recharge at 7,500 acre-feet per year. The lumped basin inputs and outputs for this
simulation are shown in Table 4-5. This table represents both future reclamation scenarios.
Appendix A includes simulated water levels and TDS concentrations at selected nodes.

As can be seen in Table 4-5, the basin is slightly overdrafted. There is a substantial induced
seawater inflow to the basin. Overdraft could be minimized by cutting down on rising water
outflow by locating more wells along rising water areas of the San Juan Creek. While some
initial efforts were made to strategically locate new wells, optimization of their location was not
undertaken, being left to the subsequent design phases. It will also be noticed in Table 4-5 that
drought year pumpage can not be sustained with the assumed well configuration. The reason
for this is that simulated pumping was restricted because wells were pumped to bedrock in some

cases.

Table 4-6 shows simulated TDS levels for various zones of the basin. TDS levels in mid-zones
are improved due to simulated recharge, while near the coast TDS levels are considerably
increased by simulated pumping in coastal zones. There is little statistical difference between
simulated reclamation and no reclamation scenarios.

Simulated water levels, Appendix A, for a Phase II project are similar to those described for a -
Phase I project in the Upper San Juan Basin and the upper reaches of the Lower Trabuco Basin.
There is little change of historic conditions. Most of the simulated increased pumpage is in the
lower basin’s Zones 4, 5, 7 and 8 (Figure 3-1). During normal years of simulated increased
pumpage, there is little impact on groundwater levels. However, during each of the two
simulated droughts, years of substantially increased pumpage, water level drawdowns of almost
100 feet were experienced in these areas.

4-23
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TABLE 4-5

SIMULATED SAN JUAN BASIN
HYDROLOGICAL COMPONENTS FOR PHASE 11 OPERATION

(ACRE-FEET)
Percolation Percolation
of Artificial of Applied Streambed  Subsurface  Total  Rising Phreatophyte Ocean Total Net

Year  Precipitation Recharge Water Percolation Inflow Input  Water Pumpage Extraction Outflow  Output  Input
1 1295 934 2233 1966 6428 2454 10644 417 -1407 12108 -5680
2 1816 934 4473 2454 9677 793 10644 417 -1477 10377 -700
3 459 934 1779 2623 5805 488 10644 417 -1701 9848 -4043
4 942 934 2089 2730 6695 380 10644 417 -1910 9531 -2836
5 1715 934 3750 2769 9168 450 10644 417 -1879 9632 -464
6 729 934 1954 2797 6414 350 15644 417 -3062 13349 6935
7 833 934 2039 2840 6646 299 14710 417 -3642 11784 -5138
8 1047 934 2202 2839 7022 280 13829 417 -3705 10821 -3799
9 645 7500 934 1899 2857 13835 262 10371 417 -2910 8140 5695
10 597 7500 934 1888 2848 13767 531 10644 417 -2247 9345 4422
I 983 7500 934 2236 2836 14489 1946 10644 417 -1660 11347 3142
12 1000 7500 934 2350 2796 14580 2469 10644 417 -1442 12088 2492
13 1295 934 2606 2781 7616 254 10644 417 -1525 9790 2174
14 1816 934 4785 2716 10311 325 10644 417 -1508 9878 433
15 459 934 2055 2799 6247 263 10644 417 -1759 9565 -3318
16 942 934 2324 2857 7057 228 10644 417 -1981 9308 -2251
17 1715 934 3961 2856 9466 293 10644 417 -1953 9401 65
18 729 934 2138 2856 6657 251 15644 417 -3108 13204 6547
19 833 934 2202 2879 6848 216 14591 417 -3647 11577 -4729
20 1047 934 2348 2869 7198 212 13680 417 -3705 10604 -3406
21 645 7500 934 2030 2881 13990 196 10368 417 -2913 8068 5922
22 597 7500 934 1997 2869 13897 458 10644 417 -2256 9263 4634
23 983 7500 934 2319 2855 14591 1896 10644 417 -1659 11298 3293
24 1000 7500 934 2421 2813 14668 2447 10644 417 -1438 12070 2598
Mean 1005 2500 934 2503 2769 9711 739 11631 417 -2271 10516 -80S
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TABLE 4-6

SIMULATED GROUNDWATER TDS IN THE SAN JUAN BASIN

FOR A PHASE II PROJECT

(mg/h)

|

Historic No Project

Without Reclamation

With Reclamation

Zone* Maximum Minimum Average Maximum Minimum Average Maximum Minimum Average
1 550 420 480 650 450 515 650 450 515
2 980 705 810 1075 875 1020 1145 915 1085
3 665 425 535 480 400 440 515 415 470
4 990 585 785 590 395 460 610 405 480
5 1080 1005 1040 3200 450 1290 3205 450 1290
6 1245 870 1055 1280 610 940 1280 610 940
7 1585 1490 1544 17950 7050 11520 17950 7055 11525

* See Figure 3-1 for zone locations. TDS values are representative for each zone.
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HYDROLOGICAL IMPACTS OF THE PROPOSED PROJECT ON STREAMFLOWS

Both of the main stream channels, the San Juan Creek and the Trabuco Creek channels, that
traverse the main basin have riparian phreatophyte vegetation along them. Rising water in the
San Juan Creek and the riparian vegetation probably support a variety of bird and animal species
that are indigenous to the general area. Additionally, the vegetation provides a visual ambiance
that is enjoyed by the numerous equestrian, bikers, and other visitors to the trails along the San
Juan Creek. The question of hydrological impacts on this ecosystem by the proposed project

is addressed in this section.

This is basically a groundwater management project and, consequently, impacts on the ground
surface will be minimal. There are no management plans for the Upper San Juan Basin and
therefore the proposed project will have no hydrological effects in this area.

Historically, rising water occurred along several reaches of the San Juan Creek, and in years of
above normal groundwater storage, there was streamflow in the San Juan Creek through many
reaches. This streamflow and high groundwater tables provided the water source for the riparian
vegetation seen today. Although it is desirable from a water conservation standpoint to minimize
rising water outflow, it is probable that in the future, stream baseflows will increase with or
without the proposed project, the reason being the increased return flow to the main basin
streams resulting from irrigation with imported water in the tributary areas that are being
urbanized. Today, both the Trabuco and San Juan Creeks have a year-round flow in them.

Hydrological impacts of the proposed Phase I and II projects will probably increase rising water
somewhat as is shown in Tables 4-3 and 4-5. Simulated average annual rising water for Phase I
and Phase II is, respectively, 257 and 739 acre-feet per year and occurs in the San Juan Creek.
There will be a non-project related change in the TDS of baseflows in the future. Trabuco
Creek baseflow will improve, and San Juan Creek will slightly degrade because of the tributary

area return flows.

Manipulation of the water table is a major part of the proposed management of the basin and,
during drought years, water levels will be drawn down, particularly in the area of the basin
where Trabuco Creek joins the San Juan Creek and downstream. Drawdowns for a short two-
or three-year period of 100 feet or so may be achieved. Such drawdowns are not expected to
have any hydrologic impacts on the stream systems because they will, for the reason stated
above, have an adequate baseflow. Secondly, severe drawdowns will generally be of relatively
short durations of three or less years. Assuming no baseflows, riparian vegetation would
respond by lack of growth during such periods but would eventually respond as water levels

returned to normal.

In conclusion, the proposed project will probably slightly improve streamflow conditions by
maintaining and somewhat increasing baseflows. Riparian vegetation and the associated animal
and bird species will not be impacted by hydrological modification in the ecosystem caused by

this project.
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CHAPTER 5

CONCEPTUAL FACILITIES TO
MANAGE THE SAN JUAN BASIN

The ultimate project facilities to manage and operate the basin include wells, pipelines, artificial
groundwater recharge basins, and an 8 mgd desalting water treatment plant. These facilities will
have a maximum capacity to pump and treat 12,500 acre-feet per year for operation during
extreme drought conditions where stored water within the basin is to be extracted. The average
year extraction will be about 5,000 acre-feet per year. The facilities will include up to 12 wells
to deliver water to the desalter plant. Product water from the desalter plant will be distributed
into the Capistrano Valley Water District water delivery system at two points. By delivering
water into CVWD’s system at these points, CVWD can deliver water into all their pressure
zones. It is expected that the average year project yield will be totally used by CVWD.
However, by connecting at these points and with the addition of a booster pumping station,
project water can be delivered into the South County Pipeline and/or Eastern Transmission Main
for water distribution to other SJBA agencies. The proposed facilities are shown in Figure 4-7.

DESALTING TREATMENT PLANT

The desalting treatment plant will provide adequate water treatment to reduce salinity to a value
acceptable for potable water use. Of particular concern will be the removal of iron and
manganese, as well as total dissolved solids. The desalting plant will be designed to produce
a total dissolved solid level of 500 mg/l. However, it will be possible to adjust this range up
or down depending upon the desired finished water quality. In other words, it may be desirable
to operate with slightly higher TDS to match existing imported water quality and reduce

operating costs of the desalting plant.

Figure 5-1 schematically identifies the process train of the desalting plant. Inflow water will be
split into two streams. One stream will be used for blending at the end of the treatment train;
the second stream will be processed through the desalting plant. The blending stream will
require pretreatment in the form of iron and manganese removal. The second stream will
require pretreatment which may consist of iron and manganese removal, pH adjustment, and
cartridge filtration in order to remove suspended matter that could plug the reverse osmosis
membranes. Water will then pass through the reverse osmosis membrane racks, then through
post-treatment for recarbonation and pH adjustment. The plant water will then be blended to
adjust the TDS. Post-treatment of the final plant stream will also consist of disinfection through
chlorination. A 1,000,000-gallon reservoir is proposed to be located on-site to provide a forebay
to a pumping station to deliver water into the CVWD system and at times of emergency into the

Eastern Transmission Main or South County Pipeline.

The plant will be designed with flexibility in mind, with water quality ranging from 1,500 mg/1
to 7,000 mg/l. It is estimated that the maximum treated project water yield will be
approximately 10,500 acre-feet per year for operation during a three-year drought period. At
other times it is estimated that the plant would produce approximately 3,500 acre-feet per year.

5-1
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Appendix B contains the siting study that identifies potential desalter sites. The Forster site 1s
the most desirable site for the project’s desalting plant. Figure 5-2 presents a conceptual site
layout for the desalting plant. Approximately 3.5 acres are required for the desalting treatment
plant. Approximately 1.5 acres of the proposed site are currently owned by the CVWD. The
remaining 2 acres must be obtained from the Forster family.

DISTRIBUTION

CVWD should be able to use project water most of the time; however, the proposed project
includes facilities to deliver water to other SJBA agencies in times of emergency. An
examination of CVWD projected demands indicates that they should be able to use all Phase 1
production and perhaps the majority of the final project production. However, it is proposed
to provide connections to South County regional water transmission facilities in order to
distribute water to other STBA member agencies. These connections include a connection to the
Eastern Transmission Main during Phase I and the South County Pipeline during Phase II.

Figure 5-3 conceptually depicts regional project water distribution.

WELLS

A number of wells would be required to provide feedwater to the desalting facility. The concept
is that well water would be blended to provide the lowest feedwater mineral content.

To provide some redundancy and account for brine quantities and other losses associated with
the desalting facility, a total well capacity of about 8,000 gpm will be required to provide
feedwater to the desalting facility. Wells are anticipated to have a capacity of 1,000 gpm each
in the southern end of the system and 450 gpm in the northern end of the system. Wells are
spaced to account for an anticipated maximum radius of influence of about 1,500 feet for each
well. Wells would discharge to a manifold pipe system with diameters ranging from 12 to 14
inches. Well pumps would be sized to provide sufficient head to move the pumped water to the

desalting facility.

RECHARGE

Recharge may be by supply pumpers with "in-lieu" imported water, basins or wells, and possibly
a combination of all may be required. The trade-offs between each method are the availability
and cost of land for basins and the cost of well recharge. The proposed extraction wells can be

designed for the dual purpose of pumping and recharge.

Figure 4-7 shows potential areas, primarily public land or land that is not readily developable
where recharge basins may be located. It is anticipated that reasonable recharge rates may be
achieved in these areas. Recharge basins are best operated in pairs; one is being used for
ponding while a companion is drying and being renovated to restore recharge rates. Assuming
a rather low average infiltration rate of 1 foot per day, 20 acres would be required to recharge
a maximum of 7,500 acre-feet per year. Total land area required would be on the order of 25

acres.
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The actual amount of land required will depend upon the recharge plan. For example, if 7,500
acre-feet per year is extracted for three years and it is desirable to recharge all the water in one

year, i.e., 22,500 acre-feet, 75 acres of recharge facilities would be required.

Rather than simulate a recharge plan, it is suggested that the best strategy is to acquire as much
reasonably priced land as possible and develop recharge facilities on this land. Depending on
the amount of land acquired and the number of wells that may be constructed as dual-purpose

wells, a recharge plan can be developed.

Simulations of the basin response to pumpage and recharge did not involve specification of the
source of recharge water. It was assumed that it could be imported water purchased at incentive
prices offered by MWDSC or reclaimed water, providing Department of Health Services
approval can be obtained. There would be considerable advantage to using reclaimed water for
recharge. Costs may be less and an additional source of water would be available to the basin.
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CHAPTER 6
FUNDING ALTERNATIVES

A number of local, state and federal funding incentive, loan and grant programs are available
to assist the SJBA in implementing water management alternatives within the San Juan Basin.

Available means for funding and/or subsidizing all or part of any selected alternatives include,
but are not limited to, the following:

10.

11.

Funding Mechanism

Groundwater Storage Recovery

Program (GRP)

Small Projects Program
Local Projects Program (LPP)

Seasonal Storage Service Program
(SSS)

State Revolving Fund (SRF)
Loan Program

Water Reclamation Loan Program

Water Quality Control
Fund Loan Program

Agricultural Drainage Management
Loan Program

Water Conservation Bond Law
of 1988

Special Legislation

Agency (Revenue) Funding

ndi I

Metropolitan Water District of
Southern California (MWDSC)

United States Bureau of Reclamation
MWDSC
MWDSC

State of California Water Resources
Control Board (SWRCB)

SWRCB

SWRCB

SWRCB

State of California Department of Water
Resources (DWR)

State or Federal Government

Water Users

The funding mechanisms éppropriate for assisting the STBA will be, in part, dependent on funds
available. Funding assistance from the MWDSC, Department of Water Resources and Bureau
of Reclamation, however, may form the cornerstone for the implementation of brackish

groundwater desalting programs.

SIBA\MGMT4029.RPT
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mechanisms may also prove to be feasible. Available funding opportunities and mechanisms
potentially applicable to the SJBA project are reviewed below.

MWDSC GROUNDWATER RECOVERY PROGRAM

The Groundwater Recovery Program (GRP), offered by MWDSC, is open to all technologies
which develop and distribute new water sources for use within the MWDSC service area.

MWDSC establishes the following eligibility criteria for the GRP:
1. Contaminated groundwater must be recovered.
2. The project must provide a non-interruptible supply.
3. Product water must be used within a MWDSC service area.

4. Project costs must exceed the non-interruptible rate for water.

5. Contaminated groundwater must be provided through the local safe yield of the area,
recharged urban or agricultural runoff, or by groundwater replenishment by MWDSC.

The Groundwater Recovery Program provides project funding for costs of construction, design,
operation and maintenance, replacement, pumping, treatment, groundwater replenishment and
brine disposal. (Costs of distributing the water are not eligible for reimbursement under the
GRP.) Although capital financing is not available, funding may be used towards paying off the

capital cost.
Qualifying projects obtain financial benefit from the program by receiving a maximum
contribution from MWDSC of $250 per acre-foot of produced water. In addition, for each

acre-foot of produced water, the implementing agency avoids the cost of having to purchase one
acre-foot of MWDSC water. Qualifying criteria for GRP funding include the following:

1. Each project must be developed and operated by the member agency.
2. The member agency is responsible for developing markets for the produced water.

3. The project must be capable of operating for three years under drought conditions
without the need for MWDSC replenishment.

4. The product water quality must meet applicable State of California standards.

5. The participating agency must obtain all applicable permits, and adhere to applicable
regulations and laws, including the California Environmental Quality Act (CEQA).

6-2
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The MWDSC has established a three-step review and contracting process for seeking GRP
) funding:
1. A project proposal is submitted from the MWDSC member agency to MWDSC’s General
Manger.
2. If the project meets the qualifying criteria, the project sponsor and MWDSC meet to

negotiate a contract which defines the project, the rules governing payment, the role of
the member agency, liability and other related matters.

L]

3. Approval by the MWDSC Board is required before MWDSC is committed to participate
in the project. Contracting principles for the program include the following:

» The project will be constructed, owned and operated by the sponsoring agency.

— U 7

» MWDSC will guarantee to purchase the project’s new water yield at the unit rate
equal to the sum of MWDSC'’s applicable water rate plus MWDSC’s GRP

contribution of $250 per acre-foot.

» The new water yield will be sold to MWDSC’s member agency at the applicable
water rate for resale to the project sponsor (if the member agency is not the

sponsor).
) » The net effective payment by MWDSC will be the GRP contribution.
» All contracts will include a MWDSC member agency.
BUREAU OF RECLAMATION SMALL PROJECTS PROGRAM
L The Small Projects Program is a potential federal assistance program for groundwater resource,
reclaimed water reuse and quality control projects, with emphasis on agricultural, domestic and
municipal water supply projects. The Small Projects Program is designed to encourage state and

L local participation in developing and managing groundwater aquifer systems.

Under the proposed program, the Secretary of Interior, acting through the Bureau of
Reclamation, would provide federal loans and grants for projects which:

1. Maintain groundwater pumping levels and prevent long-term overdraft of aquifers.

2. Develop surface and groundwater conjunctive use facilities to conserve water for seasonal
or long-term recovery that would otherwise be wasted.

3. Prevent groundwater contamination from toxic spills and pollution sources.

4. Clean up and treat contaminated groundwater.

6-3

SIBA\MGMT4029.RPT



5. Provide water supplies to agricultural, domestic and municipal water supply systems,
including pumping, conveyance, distribution, storage and treatment facilities.

6. Promote and facilitate conservation through the use of reclaimed water.
7. Restore, create and enhance wetlands and other environmental resources.

Proposals for projects would be sent to the Secretary of Interior. Proposals must include a
detailed report that provides the following information: plans, estimated costs and benefits, and
financial and repayment terms as may be determined to be sufficient for evaluating the
engineering, and financial and environmental feasibility of the proposal. If a project involves
irrigation development, a statement assuring sustained production of irrigated agricultural crops
must be submitted. A description of any water or soil characteristic would be required if toxic
or hazardous irrigation return flows could result. Finally, a statement would be required that
describes whether the organization already holds or can acquire land and water rights needed for

the completed project.
MWDSC LOCAL PROJECTS PROGRAM

The Local Projects Program (LPP) is offered by the MWDSC. The program is open to all
technologies which develop and distribute a new water source for use in MWDSC'’s service area.
The program is based on the concept that the local development of water resources allows
MWDSC to avoid costs for pumping imported water over the Tehachapi Mountains or
developing alternate sources of supply water. The LPP passes on these avoided costs back to

the agency developing the local water supply.

The program defines a "Local Project” as being a project under which a new local water supply
is developed by a MWDSC member agency or subagency which currently receives water from
MWDSC. The new water supply must be used within the MWDSC service area and must
reduce MWDSC cost to convey, treat and distribute water. MWDSC establishes the following

qualifying criteria for the program:

> Minimum Yield. Projects must deliver at least 100 acre-feet per year of new water
within the MWDSC service area and replace firm water demands on the MWDSC
system.

> Financial Assistance. Projects must require MWDSC financial assistance to be
economically viable to the project sponsor.

> Policy Needs. Projects must be implementable under the MWDSC Enabling Act and any
other pertinent legal requirements.

> Technical Development. Projects must have an approved "Facilities Plan" which
presents the project layout, staging and cost. A marketing analysis must be completed
for non-potable water projects.
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Regulatory Needs. Projects must demonstrate that public health and regulatory permits
are obtainable.

> California Environmental Quality Act. Projects must comply with the provisions of the

California Environmental Quality Act (CEQA) before the MWDSC Board of Directors
can approve the project for inclusion in the LPP.

MWDSC can contribute to approved projects by providing (1) production incentives or (2)
capital financing. Approved projects provide a production incentive of $154 per acre-foot of
produced water. The assistance, essentially a subsidy, comes in the form of a "buy-back”
agreement between the MWDSC and the local agency. The "buy-back" agreement can extend
for a period of up to 25 years. The LPP incentive is subject to review every three to five years
by the MWDSC Board of Directors; the incentive may be increased or decreased at the

discretion of the MWDSC Board.

While the MWDSC encourages the project sponsor to secure its own capital financing, they may
provide capital financing under the revised Local Projects Program. If any agency is unable to
secure financing for its project, MWDSC may consider providing a capital contribution
equivalent to the estimated MWDSC annual contribution to the project. In such circumstances,
MWDSC would own the yield from the project and the project sponsor must then guarantee that
the project would produce a minimum amount of water each year.

The review and contracting process to ssek MWDSC LPP funding is similar to the process to
obtain funding through GRP.

MWDSC SEASONAL STORAGE SERVICE PROGRAM

The Seasonal Storage Service (SSS) incentive program is provided by the MWDSC. In general,
under this program, a local water agency enters into a purchase and pricing contract with
MWDSC which, in lieu of increasing its purchases of imported water during the high demand
summer months, the local agency can purchase additional MWDSC water during the months of
October through April. During the months of October through April, MWDSC generally has
available unallocated water supply. To encourage the off-demand seasonal purchase of MWDSC
imported water supply, MWDSC provides local agencies a purchase price reduction. To qualify
for the water pricing incentives, the local agency must demonstrate that its purchases of
MWDSC water will be reduced correspondingly during the months of May through September.
If the terms of the contract are not met by the local agency, MWDSC may impose severe water

pricing penalties.
STATE REVOLVING FUND PROGRAM

The State Revolving Fund Program (RFP) provides capital financing for wastewater treatment,
agricultural drainage, nonpoint source, estuary enhancement, storm drainage and water
reclamation projects. The RFP, administered by the State Water Resources Control Board,

provides from $150 to $240 million each year.
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The RFP offers loans for up to 20 years at an interest rate equal to one-half the rate for the most
recent sale of state general obligation bonds. (The February 1992 interest rate was
approximately 3.5 percent.) The loans are available for planning, design and construction of
publicly owned wastewater treatment works projects, construction of storm drainage projects,
implementation of nonpoint source correction projects, and development and implementation of
estuary conservation and management plans. Loans through the program are limited to

$20 million per project.

Public wastewater agencies or organizations with authority to control nonpoint source pollution
are eligible for the loans. Applications for loans under the RFP, however, often greatly exceed
the available funds. As a result, the state establishes an annual priority list to direct available
monies to the most worthy projects. To be placed on the priority list, applicants must receive
a recommendation from the appropriate Regional Water Quality Control Board.

After completion and approval of facilities planning and design, applicants must submit a
completed loan application package. Eligible projects must comply with environmental review
requirements set forth in the California Environmental Quality Act (CEQA).

WATER RECLAMATION LOAN PROGRAM

The Water Reclamation Loan Program provides funds for projects which develop cost-effective
water reclamation projects. The fund is administered by the State Water Resources Control
Board, Office of Water Recycling. The program, established under the Clean Water Bonds Law
of 1984, authorized up to $25 million for loans to municipalities to assist in the design and
construction of water reclamation projects. The Clean Water and Water Reclamation Bond Law
of 1988 was established to provide aid for local public agencies not included in the 1984 Bonds

Law.

Funding is currently limited to $5 million maximum for each project at an interest rate equal to
one-half the rate of the most recent sale of a state general obligation bond. (Currently this rate
is approximately 3.5 percent.) Loan terms under the program must not exceed 20 years.

The Water Reclamation Loan Program provides funds for wastewater treatment facilities
necessary to produce water for beneficial uses. Wastewater sources eligible are municipal
wastewater, agricultural wastewater, polluted groundwaters or polluted surface waters. Storage
and distribution systems for reclaimed water are also eligible. Water conservation projects are
not funded under this program, but funding is available to projects that incorporate both

reclamation and conservation features.

Eligibility requirements for the loan program include: (1) applicants must be a local public
agency, (2) projects must be cost-effective compared to the development of new sources of water
or alternative new fresh water supplies, and (3) project proponents must comply with
requirements of the California Environmental Quality Act (CEQA). The review and contracting
process for the Water Reclamation Loan Program involves the following:

1. Project proponent submits project application documents to the Office of Water
Recycling. (Applications are available from the Office of Water Recycling.)
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2. The State Board reviews the application and planning documents, and issues project
concept approval, makes preliminary eligibility determination, and determines the
availability of loan funds. (Projects are funded in the order in which the applications are

received.)
3. The State Board approves the proposed project, and authorizes a loan commitment.

4. The project proponent submits project construction drawings and specifications, cost
estimates, construction financing plan, revenue program, final user contracts, final CEQA
documentation, and a plan for the use of remaining project capacity.

5. The submittal is reviewed by State Board staff, and approval for construction is issued.
6. The State Board issues the loan for execution with the participating agency.
WATER QUALITY CONTROL FUND LOAN PROGRAM

The Water Quality Control Fund Loan Program (WQCFLP), administered by the State Water
Resources Control Board, provides loans for wastewater treatment facilities. The program

provides loans at terms not to exceed 25 years at an interest rate equal to one-half the average
rate paid by the state on general obligation bonds. (This rate is currently approximately

3.5 percent.)

The Water Quality Control Fund Loan Program provides loans for wastewater treatment
feasibility studies, water reclamation feasibility studies, and construction of wastewater treatment
facilities. Eligibility requirements for the program include the following:

1. The applicant must hold a local election in which a simple majority vote approves the
loan.

2. The applicant must demonstrate that revenue or general obligation bonds cannot be sold.

3. The applicant must demonstrate financial hardship and proof that local funding is not
available.

Loan applications for the Water Quality Control Fund Loan Program may be obtained through
the State Board, Division of Clean Water Programs. The completed application must contain
documents that demonstrate financial hardship, lack of local share, and local election results.
Approximately six months are needed to process the loan application.

AGRICULTURAL DRAINAGE
WATER MANAGEMENT LOAN PROGRAM

The Agricultural Drainage Water Management Loan Program, offered by the State Water
Resources Control Board, provides assistance for feasibility studies, design and construction of

agricultural drainage water management projects.
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Loans are restricted to cities, counties, special districts, joint powers authorities, or other
political subdivisions of the state involved with water management. Eligible projects must be
demonstrated to remove, reduce or mitigate pollution from agricultural drainage. Projects
funded through this mechanism have included evaporation ponds and deep well injection,
selenium removal projects, cleanup projects for groundwater contaminated by agricultural
practices, agricultural drainage management projects, and agro/forestry projects and feasibility

studies.

The Agricultural Drainage Water Management Loan Program was originally funded at
$75 million, and as of February 1992, the program funds were exhausted. Thus, unless
additional funding is provided to the program, such agricultural drainage loans would not
represent a feasible means of funding the STBA project.

WATER CONSERVATION BOND LAW OF 1988

The Water Conservation Bond Law of 1988 (Proposition 82) provides $20 million for loans to
local agencies to assist in the planning and construction of projects that develop new local water
supplies. The program is administered by the Department of Water Resources (DWR) Bond
Financing and Administration Office. The interest rate charged for the loans is equal to the
interest rate that the state pays on the general obligation bonds sold to finance the program.

The program limits the amount loaned to $5 millon dollars for the construction of water supply
facilities. To be eligible for construction loans, the engineering, hydrologic, environmental,
economic, and financial viability of the project must be demonstrated in a feasibility study.
Costs of such feasibility studies can be covered under the loan program. The program limits
the amount loaned for feasibility studies to $500,000 per study. (Since the feasibility study is
required to demonstrate the viability of project construction, separate loans are needed from the
DWR for funding the feasibility study and project construction.)

The DWR provides application information both for the water supply construction loans and for
water supply feasibility studies. The applications require organizational, financial and legal
information, project description, feasibility study work plan, engineering and hydrologic
feasibility information, economics justification analysis, state-wide interest, critical need
demonstration, and environmental documentation.

For approved projects, the DWR executes a loan contract with the implementing agency. Work
on project feasibility studies or construction projects, however, may begin prior to the execution
of a contract with DWR. In order to receive reimbursement, however, the participating agency
must contact the Bond Financing and Administration Office prior to incurring the costs.

SPECIAL LEGISLATION

If economic and other effects associated with the Southern California water shortage become
sizable, the STBA and other local agencies may wish to consider lobbying for legislate assistance
at the state or federal level. If state or federal legislators can be convinced of the merits of a
SJIBA water resources project, it may prove possible to obtain special legislation that could
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provide capital funding, low interest loans, subsidies, or other financial incentives for the use
of produced potable or non-potable water.

AGENCY FUNDS

The SJBA or member agencies involved in the implementation of groundwater management
projects could fund capital improvements out of existing reserves or bonding capacity. Under
this funding approach, the capital expenditures could be recovered through the generation of
revenues received from the sale of the produced potable or non-potable water. Certificates of
participation could be one of these funding mechanisms. The MWDOC has formed the Water
Facilities Corporation which is available to MWDOC agencies and could provide a good vehicle

for project funding.
FUNDING RECOMMENDATIONS

Financial assistance could include contributions to the capital cost of the projects needed to
implement a management plan, or incentives for the pricing of the product water resulting from

the implementation of the plan.

The MWDSC incentive financing programs are largely the result of the desire of the MWDSC
to increase the production of local water supply sources to reduce the total dependence on the
import systems of the MWDSC. The Groundwater Recovery Program encourages the
development and use of local groundwater. This program basically provides a subsidy of $250
per acre-foot to bring down the cost of producing groundwater to a cost that is more equal to
the cost of purchasing water from MWDSC. This program is proposed to be widely used by
many agencies in the MWDSC service area that have the ability to produce groundwater, and
is an important cornerstone funding mechanism for the SJBA.

The Authority has been working closely with the staff of the MWDSC and the MWDOC to
ensure that the Authority’s plan conforms to the criteria of the Groundwater Recovery Program.
The pricing of MWDSC water is a key element in the financial incentive programs, and it will
be necessary to work even more closely with the staff of MWDSC in the future as the MWDSC
water pricing policies are modified because of ever-changing conditions in the water supply

field.

The MWDSC Seasonal Storage Service Program encourages the expansion of local groundwater
storage for reducing the peaking requirements on the MWDSC aqueduct systems. The Authority
can also participate in this program that will mutually benefit both the Authority and MWDSC.
This program will most likely evolve with new criteria as conditions change with new water

pricing policies.

The other state and federal financial assistance programs are principally loan programs that
provide low-interest funds for the construction of treatment plants and pipelines. The potential
funds available from these programs vary greatly from year to year, depending on the level of
activity by agencies applying for funding assistance, and the amount of funding provided by state
bond issues, and/or the amount of federal funds authorized by Congress and the Office of
Management and Budget. The State Water Resources Control Board each year prepares a
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priority ranking of projects based on recommendations from the local regional water quality
control boards. The new priority list will be issued in October 1994. Funds from the federal
level will be dependent upon the reenactment of the Clean Water Act (S1114 Baucus-Chafee)
now being considered by Congress. State matching funds will be dependent upon a proposed
bond issue for the fall of 1994. The Water Conservation Bond Law of 1988 holds the best
promise for a low interest loan for up to $5 million for the proposed project. This program is
administered by the State Department of Water Resources, and that agency has already
performed a preliminary review of the Authority’s project. Further discussions and loan
application documents need to be filed to obtain final approval.

The funding programs provided by the U.S. Bureau of Reclamation are significantly different
than those previously discussed. Since the early 1900’s, the Bureau has constructed many large
water development projects in the western states, and as an ancillary activity, has offered
financial assistance to construct "small projects" to assist in the development of irrigation water
to increase agricultural production. The Small Projects Program has evolved over the years to
also include grants for flood control, recreation, environmental enhancement, and also loans for
municipal water supply projects. However, it was also necessary to always include agricultural
irrigation as a component of a proposed project. More recently, the mission of the Bureau has
been redefined to focus more on "total water resources management," rather than the
construction of large-scale water development projects. The recent enactment of Title 16 of
PL 102-75 essentially eliminates the requirement of agricultural irrigation as an essential
component of an eligible project. The law promotes new uses of reclaimed water and naturally
impaired ground and surface waters. The construction of desalting plants, wells and related
pipeline facilities fits very well with the goal of the new mission of the Bureau.

A number of projects similar to the Authority’s proposed project are now being funded under
the provisions of PL 102-75, including a desalting plant for the West Basin and Central Basin
in Los Angeles County. Many other projects throughout the United States are included for
funding of 25 percent to 50 percent of the capital cost of the projects. Some of the projects that
are heavily oriented toward research and development are funded at the 50 percent level.
Projects that are principally production-oriented are funded at the 25 percent level.

The proposed Basin Authority projects fit the criteria of PL 102-75 and should qualify for
federal assistance at least at the 25 percent level. However, it will be necessary to obtain
support of local Congressmen to get authorization for funding, and to provide testimony before

the appropriate committees in Congress.

The recommended funding strategy is summarized as follows:

* Maximize funding opportunities from MWDSC, including Local Projects, GRP and
Seasonal Storage. Try and obtain capital participation through the Local Projects

Program.

> Obtain the maximum grant funds from USBR PL 102-75 program, estimated at
25 percent of project cost.
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> Obtain low interest loan from DWR or SWRCB programs, i.e., Water Conservation
Bond Law of 1988 - $5 million maximum.

> Fund remaining capital cost with local funding mechanisms.

> Initiate funding strategy concurrent with CEQA process.
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CHAPTER 7
ECONOMIC FEASIBILITY

FACILITIES ESTIMATED COSTS

Preliminary cost estimates were prepared for the facilities proposed and described in Chapters 4
and 5. The total capital cost to develop both Phase I and Phase II facilities is about $33,812,000
(see Appendix C). Only Phase I costs will be presented and economically evaluated.

Table 7-1 presents estimated capital costs for a Phase I project involving a 4 mgd desalter, five
wells, pump station, pipes and other facilities. Table 7-2 presents operation and maintenance
costs for annual net potable water yields of 1,800 acre-feet per year and assumed drought year
yields of 3,600 acre-feet per year. All costs are based on December 1993 dollars.

PROJECT ECONOMIC FEASIBILITY AND BENEFITS

A 25-year life is assumed although it is probable that a Phase II project will be implemented
about five years after the Phase I project comes on line. Before a Phase II project is approved,
an economic feasibility study will need to be developed based on the experiences of operating

Phase I.

The project has two economic aspects to evaluate: its economic viability as a water supply
project and, added to that, its economic viability as a water supply and storage project. A
project that produces 1,800 acre-feet per year, pumping during the five summer months with no
added extractions during drought or emergencies, was assumed to be the water supply case. The
water storage case is a project producing as above; however, also producing an additional 1,800
acre-feet during droughts for a total of 3,600 acre-feet per year, with the additional extractions
coming from storage and a modest amount of seawater intrusion.

In order to evaluate the storage case, it was necessary to develop a hypothetical annual sequence
of groundwater extractions and desalter yield. This sequence includes annual potable project
yields of 1,800 acre-feet with occasional drought year project yields of 3,600 acre-feet per year

for an assumed maximum three-year period.

Drought recurrence was estimated by considering the 111-year (1876-1987) Lake O’Neil annual
precipitation data. During this period the average annual precipitation was 13.34 inches and the
standard deviation was about 7.87 inches. If drought is defined as a year where precipitation
was less than the mean minus one-half a standard deviation, 10.60 inches, there were 39 years
of drought during the 111-year period. Approximately 35 percent of the time is a drought
condition. This means that in a future hypothetical 25-year period, approximately 8.75 years
would be a drought condition. To be conservative, it was assumed that there would be two

three-year drought periods to evaluate economic feasibility.
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TABLE 7-1
PHASE 1
CONJUNCTIVE USE FACILITIES
PRELIMINARY COST ESTIMATE

CAPITAL COST

DESCRIPTION ' COST $
Well - Complete with Pump (4 Wells @ $250,000 ea & 1 Rehab @ $40,000) 1,040,000
Land - 4 sites 30,000
Coastal Monitoring Wells (3 Wells @ $20,000 ea) 60,000
Desalter Plant
4.0 mgd R.O. Plant Complete ($1.30 per gal/day) 5,200,000
Desalter Building (10,000 sq.ft. @ $20/sq. ft.) concrete tilt-up. Includes 200,000
plumbing, electrical, foundation, etc.
Site Improv. Paving, Grading, Storm Drain, Water & Sewer, etc. 500,000
Access Road - Asphalt Paving ($3/sg. ft.) 100,000
Land - 3.2 acres 512,000
Pump Stations - (Valves & Piping Included) |
@ Desalter Plant 3-200 HP @ $150,000 ea. 450,000 |
Building (40 ft. x 20 ft. @ $150/sq. ft.) 120,000
Brine Line - (1,000 LF - 12 in. @ $60/LF) - Installed 60,000
Product Line - (13,500 LF - 24 in. @ $140/LF) - Installed 1,890,000
Raw Water, Well Collection Pipelines - Installed
Middle San Juan N/A L'
Trabuco Creek N/A
Lower San Juan (7,000 LF - 18 in. @ $90/LF & 1,500 LF - 10 in. @ 705,000
$50/LF)
Desalter Collector (1,500 LF - 24 in. @ $120) 180,000
Brine Capacity Charge 615,000
Subtotal 11,662,000
Engineering, Surveying, Etc. -15% 1,749,000
Contingencies - 15% 1,749,000
_ TOTAL CAPITAL COSTS 15,160,000
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TABLE 7-2

PHASE 1

CONJUNCTIVE USE FACILITIES
PRELIMINARY COST ESTIMATE

OPERATION AND MAINTENANCE COSTS

NOTES AND ASSUMPTIONS

Includes labor and maintenance supply costs.

hos L
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_____POTABLE WATER PLANT PRODUCTION | _L1800 AF/YR | _3.600 AF/YR
ANNUAL COST S/YR (4) S/YR (5)
DESALTER
Fixed O&M (¢)) 98,000 98,000
Variable 0&M @
Chemicals, Labor, Replacement 225,000 491,000
Energy 132,000 590,000
PUMP STATION
@ Desalter
Fixed @ 2.5% Capital 6,000 6,000
Variable O&M
Labor, Spare Parts, Service 0 5,500
Energy 117,000 234,000
WELLS
Fixed O&M @ 2.5% Capital 14,200 14,200
Variable O&M i
Labor, Spare Parts, Service 0 17,100
Energy ” 3) 57,000 130,000
OCEAN OUTFALL
Fixed O&M 1,700 1,700
Variable O&M 0 2,300
Total O&M Fixed 119,900 119,900
Total O&M Variable 531,000 1,469,900
Total O&M 650,900 1,589,800
Total O&M/AF 362 412_

Includes chemical, energy, labor, maintenance supply, and membrane replacement costs.
Based on providing 45 psi delivery pressure at inlet to desalting plant.

Energy cost assumed to be $0.11/KWH, and 150 days per year operation.
Energy cost assumed to be $0.11/KWH, and 330 days per year operation.
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Project economic feasibility is determined by comparing the cost of project water to the cost of
MWDSC imported non-interruptible water delivered in South Orange County. MWDSC has
made several projections of future water cost. Two MWDSC water cost scenarios were
examined and are believed to "bracket" future imported water costs. Table 7-3 presents the

project imported water costs used in this study.

There are numerous financial incentives and opportunities for financing Phase I, as discussed
in Chapter 6. The financial analysis assumes the following financial incentives and

opportunities:
5 25 percent grant from the USBR PL102-75 program.

> Low interest loan (3-1/2 percent) from DWR or SWRCB for $5,000,000.

> Remaining capital funding through local funding mechanisms.

> Maximum participation in MWDSC Groundwater Recovery and Seasonal Storage
Programs.

WATER SUPPLY CASE

Tables 7-4 and 7-5 present net project cost per acre-foot for the water supply case. Included are
capital, operations and maintenance costs, and MWDSC incentives. Table 7-4 compares net
project cost to imported water cost Scenario 1 (Table 7-3) and Table 7-5 to Scenario 2.

A benefits and cash flow analysis was developed to further assess economic feasibility.
Tables 7-6 and 7-7 analyze the financial benefits or costs of the project as a whole and to each
member agency. The analysis is based on CVWD using all produced water and buying other
agencies’ share at MWDOC water rates. The benefits (or costs) are summed to provide a
cumulative cash flow. Under both imported water cost scenarios, the water supply case project
pays for itself throughout its life with a significant cumulative cash flow.

Table 7-8 summarizes the total cash flow and present worth of the Phase I water supply case.
As can be seen, there is a significant economic benefit from the project. The cash flow is

summarized graphically in Figure 7-1.
WATER STORAGE CASE

Tables 7-9 and 7-10 present net project cost per acre-foot for the water storage case. Included
are capital, operational and maintenance costs and MWDSC incentives. Table 7-9 compares net
project cost to imported water cost, Scenario 1, and Table 7-10 to Scenario 2.

A benefits and cash flow analysis was developed to further assess economic feasibility.
Tables 7-11 and 7-12 analyze the financial benefits or costs of the project as a whole and to each
member agency. The benefits (or costs) are summed to provide a cumulative cash flow. The
project with Scenario 2 imported water cost maintains a positive cumulative cash flow. With
Scenario 1 imported water cost, the cumulative becomes negative by the end of the project study
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TABLE 7-3
PROJECTED IMPORTED WATER COST
$ PER ACRE FOOT

fiyear 1994] 1995 1996] 1997] 1998] 1999] 2000] 2001] 2002] 2003] 2004] 2005] 2006] 2007
Scenario 1 - With Constant Dollar Seasonal Differential
MWDSC Treated 412 448 482 505 542 574 592 600 608 616 636 654 677 695
MWDSC Seasorial 280|  316|  350{ 373|  410| 442|460\ 48|  476| 484| 503| 52| 545 563
MWDOC 4 a4l 4] 5 5 5 5 5 5 517 5, 6 6
SCPS & AMP 56 58 59 61 62| 64 65 BN
Total MWDSC Treated

- 472] 510|  546] 570] 609 642 662|  605|  613]  621] 41| 659| ~ 683| 701

Total MWDSC Seasonal

Scenario 2 - With Constant Percentage Seasonal Di

. 340 378

MWDSC Treated 417]  a56] 492] 5200 S61| 597  618]  627]  636] 645 667| 688]  714[ 734
IMWDSC Seasonal 275| 301|325\ 43| oa70| 394| 408| 414|420 a26| a440| 454 471 484
fiMwDOC 4 4 4 4 5 5 5 5 5 5 5 5 6 6
flscps & AMP 56 58 59 61 62 64 65

fTotal MWDSC Treated | ~ 477|  518] 556 585 628 665 - 688] .. 632 . 641] . 650 672|  693| . 720] 740
[Total MWDSC Seasonal | -~ 336| 363] 388] 408] 437] d62] = 478]  419]  425( 431] 5| 459  477) . 490]

Notes and Assumptions:

1. Sources - MWDOC December 1993

2. The effective treated water rate includes fixed charges (connection maintenance, readiness-to-serve,
one-half of new demand charge, treated, peaking) calculated for MWDSC as a whole.

3. The "effective” rate increases are based upon proportionate sales of water service.

4. Rates shown are based upon MWDSC sales and revenue projections, forecasts of treated,
untreated and seasonal storage sales through 2001. Rates beyond year 2001 are based upon annual
“effective” increase derived from revenue projections provided by MWDSC and proportioned on the
basis of 64% non-interruptible and 34% seasonal sales.

5. Scenario 1 - The treated seasonal rate is assumed to remain at $132 per acre foot less than the
treated rate.

6. Scenario 2 - The treated seasonal rate is assumed to remain a constant 66% of the treated rate.

7. South County Pipeline Pump Station (SCPS) O & M and AMP surcharge included through year 2000.
8. SCPS and AMP costs inflated at the rate of 2.5 percent per year.
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TABLE 7-3 Continued
PROJECTED IMPORTED WATER COST
$ PER ACRE FOOT
flYear 2008| 2009{ 2010{ 2011} 2012 2013{ 2014] 2015 2016{ 2017| 2018 2019] 2020{ 2021
$cenario 1 - With Constant Dollar Seasonal Differential
MWDSC Treated 714 736 759 782 807] 832 857 884 912 940| 967 999]  1,030] 1,062
MWDSC Seasonal 582| 604 627 650 675 700 725\ 752|780 8o8| 835 867 894 65&]
MWDOC 6 6 6 6| 6 7 7 7 7 7 71 8| 8 8
SCPS &AMP R B I
Total MWDSC Treated | - 720  742] 765 788  813| 839] . 864 891] 919 947|  974| 1,007| . 1,038 1,070|J
Total MWDSC Seasonal 588 ' )

Scenario 2 - With Constant Percen

tage Seasonal Differential

MWDSC Treated 755| 780] 8o6| 832 80| 888] 917[ 947] 979 1,010[ 1,041] 1077] 1,115] 1,154
{MWDSC Seasonal 498| 515\ 532|549/ 568|  586|  605| 625| e46| e67| 687| 711 736 761
MWDOC 6 6 6 6 6| 7 7 7 7 7 7 8 8

SCPS &AMP

[Total MWDSC Treated 761|  786| 812 838 . 866| .. 895 .- .924| . 954| . -986| - 1017| - 1,048| - 1,085| 1,122| 1,16
[Total MWDSC Seasonal | 504]  521] 538] 555 574] 503] 612|632 = 653 .~ 674| 694 - 71B[ . .743] _ 769

Notes and Assumptions:

1. Sources - MWDOC December 1993

2. The effective treated water rate includes fixed charges (connection maintenance, readiness-to-serve,

one-half of new demand charge, treated, peaking) calculated for MWDSC as a whole.
3. The "effective” rate increases are based upon proportionate sales of water service.

4. Rates shown are based upon MWDSC sales and revenue projections, forecasts of treated,
untreated and seasonal storage sales through 2001. Rates beyond year 2001 are based upon annual

"effective” increase derived from revenue projections provided by MWDSC and proportioned on the

basis of 64% non-interruptible and 34% seasonal sales.

5. Scenario 1 - The treated seasonal rate is assumed to remain at $132 per acre foot less than the

treated rate.

6. Scenario 2 - The treated seasonal rate is assumed to remain a constant 66% of the treated rate.
7. South County Pipeline Pump Station (SCPS) O & M and AMP surcharge included through year 2000.

8. SCPS and AMP costs inflated at the rate of 2.5 percent per year.
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TABLE 74
PHASE I DESALTER
WITH SCENARIO 1 MWDSC WATER PRICING
CONJUNCTIVE USE PROJECT AS WATER SUPPLY
NET COST ANALYSIS
$ PER ACRE FOOT

File: Ph1, MWD Sc 1 2200af /y revl

f[yEAR 1995 1996 1998 2000 2002 2004 2006 2008
“DFSALTER PRODUCTION, af /yr (1) 0 o] o] 1800 1800 1800 1800 1800 1800 1800 s0] 18w 1800 1800
RECHARGE WATER/INLIEU, af/yr (2) o D ) D 0|~ o ol T R 0
PRODUCTION COST $/af (3) T [ L N A - i ) I
Capital (3A) 0 o) a9 49| 469 469 469 469 469 469 469 469 469
s - g 24 Rl I
_Fixed (3B) 0 0 7| 2 77 79 81 Bl 8 A K
Variable (3C) S ) ) T 334 382 351 359 368 78| a7 | 37| aw a7
Recharge/inlieu (4) L N . of of 0 0 0 0 0] . O 0
Misc. Well Displacement Water Cost (4a) 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub Total 0 0 89|  869| 879 889 899 910 921 92| 9| 95| 98 980
IMWDSC GRP Benefit (5) 0 of 20| 250 236 27 250 250 250 2507 7 T s0| T 250 250 “250
S ot TR | eS| el | e || e | e || | k| |7
{IMWDSC SSS Benefit (6) of o 66 6|l 66 66 " 66 66 66 6| T ee| 67| 66 T e6
NET PROJECT WATER COST (7) ol 0 543|553 576 . 59%6| - 583| - 594 605 616 628 639 652 664
MIWBSC Non Inerrupiible TR | ||| da| | as| en| @i | | w| | 7w
to So. Co. Agencies (8)

NOTES:

(1) Estimated desalter output: 1,800 ac. ft. per year from 2,200 ac. ft per year well extraction during five summer months.
(2) Estimated amount of recharge water or inlieu waler purchased to replace pumped water from storage after drought operation. None required.

(3) Estimated desalter production cost.

(3a) Annualized Capital cost facility cost of $15,160,000 with 25% grant from USBR, $5,000,000 low interest loan (3.5%) from DWR and remaining financed by local bonds (6%).

(3b) Fixed O & M costs include minimum labor, and maintance supplies costs. Costs are inflated at 2.5% per year.
(3¢) Variable O & M costs indlude energy, chemical, membrane replacement, maintenance and variable labor costs. Costs are inflated at 2.5 % per year.
(4) Cost of recharge/inlieu water or difference in cost of water supplied to pumper “inlieu” of pumping. Based on

pumper water cost of $75/ ac. ft. (1993 §) inflated at 2.5%/yr. and cost of MWDSC recharge water.
No recharge required.

{4a) Cost of purchasing replacement water for pumpers affected by high TDS during operation of project (per acte feet of project production at150 ac. ft./yr duting impacted years)

None required
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TABLE 7-4 Continued
PHASE 1 DESALTER
WITH SCENARIO 1 MWDSC WATER PRICING
CONJUNCTIVE USE PROJECT AS WATER SUPPLY

NET COST ANALYSIS
$ PER ACRE FOOT

{[YEAR 2010 2012 2014 2016 2018 2020 221
{[DESALTER PRODUCTION, af/yr (1) 1800 18001 1800 ] 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
RECHARGE WATER/INLIEU, af/yr 2) 0 I e T T O T O ol ol 0
"RODUCTION C(_)S’r s/a‘(3) Tyttt - .h o T e e T TTTTT T T T o Tttt T A B
Capital (3A) 469 69| 469|460 69| 469 169 469 69| a6 | Tae0|  Tara| 169
S ‘ : o T WN,.....& VSN .. ... .o I, .3 M40 ..

Fixed (38) 96| M| | 04|06 ) T A9 T mz| S| ne| ) o

Variable (3C) 427 438|440 40 72 483 495 508 521| 504 ¢ 575
Recharge/inlieu (4) 0 0 0 0 0| 0 0 0 of o 0
Misc. Well Displacement Water Cost (4a ) 0 0 0 0 0 0 0 0 0 0 0
Sub Total 993 006 w20 1033|1048 w062 1077 1092 8| 23| nd[  nel| 87
MWDSC GRP Benefit (5) 20| 241 | 20| " 209 198|186 173 T L) I T 1
Sub Total 73| TS| 7| w3 e sed| B9l 99| o4z | 94| 7| sl 673
MWDSC SSS Benefit (6) 6] 66| 66| 66| 66 66 66 66 66| 66| 66| 66| 66
NET PROJECT WATERCOST () 677 9| 7 747 773|798 825 853 881 08 941 972 %07
[MWDSC Non Interruptible N~ 72| 75| 78| 83| 839|  Bed| 891 919 s7| " Toza| o | ime| im0
flto So. Co. Agencies (8)

NOTES Continued:
(5) MWDSC GRP Benefit is a maximum of $250 per ac. ft.
(6) MWDISC SSS Benefit is estimaled at 50% project net groundwater production (1,800 ac. ft.) or 900 ac. ft. per year.
Benefit is the difference in MWDSC noninterruptable water cost minus MWDSC SSS water cost.
Example: Year 200

MWDSC Nonint: $662 /ac. ft. Total cost differential: $132/ac. ft. times 9%Xac. f1. = $118,800
MWDSC S55: $530/ac. ft. Total project benefit: $118,800 divided by 1,800ac ft. = $66/ac. 1.
Difference (benefit): $132/ac. ft.

(7) Net Project Cost is the total project cost per ac. ft.
(8) Estimated MWDSC noninterruptable treated and SSS water cost from Scenario 1 as provided by MWIDOC December 1993.
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TABLE 7-5
PHASE I DESALTER
WITH SCENARIO 2 MWDSC WATER PRICING
CONJUNCTIVE USE PROJECT AS WATER SUPPLY

— T v

File: Phl, MWD Sc 2 2200af/y Rev |

NET COST ANALYSIS
$ PER ACRE FOOT

YEAR 1995 1996 1998 2000 2002 2004 206 2008
DESALTER PRODUCTION, af /yr (1) 0 0 180 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
RECHARGE WATER/INLIEU, af/yr (2) D o o 0 o] 0 0 ol ol o ol o "o
PRODUCTION COST $/af (3) B I - - T IR D N
Capital (3A) o] 0 49|  469| 469 469 469 469 169 469 | 40| 469|469

oO&M _ T I o -

Fixed (3B) o ¢ n| 75 7 79 81 83 85 8 Nl 9% 7%

Variable (3C) ~ 0 318 326 334 302 351 359 368 378 387 397 407 417
Recharge/inlieu (4) 0 0 0 0 0] 0 0 0 0 o oy e o 0
Misc. Well Displacement Water Cost (4a ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub Total o 0| 859 869 879 889 899 910 921 92| 944|956 98| 980
MWDSC GRP Benefit (5) - 0 ol 0| T T 213’ 201 250 250 250 250 ‘250|236 28| 20
Sub Total 0l e T es| e8| ee5|  eA8| e ee0| e71| em2| &4 70| 70| 76
MW DSC 555 Benefit (6) i) of 78| s 88 95 101 105 107 | 18] o 113 nm7 121
INET PROJECT WATER COST (7) 0 0 531 544 577 593 548| 555 564 57 584 606 623 | 639
MWDSC Non Interruptible 518 55 585 | 628|665 688 2| el 650 672 em| 70| 740|761
to So. Co. Agencies (8)

NOTES:

(1) Estimated desalter output: 1,800 ac. ft. per year from 2,200 ac. ft per year well extraction during five summer months.
(2) Estimated amount of recharge water or inlieu waler purchased to replace pumped water from storage after drought operation. None required.

(3) Estimated desalter production cost.

(3a) Annualized Capital cost facility cost of $15,160,000 with 25% grant from USBR, $5,000,000 low interest loan (3.5%) from DWR and remaining financed by local bonda (A%).
(3b) Fixed O & M costs include minimum labor, and maintance supplies costs. Costs are inflated at 2.5% per year.
(3¢) Variable O & M costs include energy, chemical, membrane replacement, maintenance and variable labor costs. Costs are inflated at 2.5 % per year.
(4) Cost of recharge/inlieu water or difference in cost of water supplied to pumper "inlieu” of pumping. Based on

pumper water cost of $75/ ac. ft. (1993 $) inflated at 2.5%/yr. and cost of MWDSC recharge water.

No recharge required.

(42) Cost of purchasing replacement water for pumpers affected by high TDS during operation of project (per acte feet of project production at150 ac. ft./yr during impacted year«).

None required
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File: Ph1, MWI) Sc 2 2200af/y Rev 1

TABLE 7-5 Continued
PHASE I DESALTER
WITH SCENARIO 2 MWDSC WATER PRICING
CONJUNCTIVE USE PROJECT AS WATER SUPPLY

NET COST ANALYSIS
$ PER ACRE FOOT

f[YEAR ' 2010 2012 2014 2016 2018 2020 2021
DESALTER PRODUCTION, af/yr (1) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800|1800 1800 1800
RECHARGE WATER/INLIEU, af/yr 2) | ) D ) Y Y ) D P ] ]
PRODUCTION COST $/af (3) B N D R T e e e e e

Capital 3A) | 169 469 469  469| 469|469 469 469 | ae9| 49| a7a| e
P - V ] ...t T W4 WO GIN...q WU« PN .

Plyed (353 B D ) BT Y N R % N3 NN N B O

Variable (3C) - 47| a8 | 495 508 521 534| 547|561 575
Recharge/inlieu (4) 0 o 0 0 o0 0 0 0 el 0
Misc. Well Displacement Water Cost (4a) 0 0 0 0 0 0 0 0 0 0
Sub Total ) 1006 1020 1083 1048 1062 1077 1092 1108 nnl 14 1161 873
MWDSC GRP Benefit (5) T 194 181 167 | 153 | 138 1B 106 90| 75| T ss) 3| o
St o T | wm| T we| | T mh| e || | ww| i | 0w vim|
MWDSC SSS Benefit (6) T3 Y1 D 5 I <2 T TR T I 156 161 66| 2| 77
NET PROJECT WATERTOST(7) - || 661 684 706 | 729 753 . 778 83| " 80| 856|882 93| M6 690
[IMWDSC Non Interruptible Tl 78s| T TEi2| 8| 866 895 924 954 986 1017|1048 | 1085 | e
{lto So. Co. Agencies (8)

NOTES Continued:
(5) MWDSC GRP Benefit is a maximum of $250 per ac. ft.
(6) MWDSC SSS Benefit is estimated at 50% project net groundwater production (1,800 ac. ft.) or 900 ac. ft. per year.
Benefit is the difference in MWDSC noninterruptable water cost minus MWDSC SSS water cost.
Example: Year 2000

MWDSC Nonint: $668 /ac. ft. Total cost differential: $190/ac. ft. times %Mac. ft. = $171,000
MWDSC 555: $478 /ac. 1. Total project benefit: $171,000 divided by 1,800ac ft. = $95/ac. ft.
Difference (benefil): $190/ac. ft.

(7) Net Project Cost is the total project cost per ac. ft.
(8) Estimated MWDSC noninterruptable treated and 555 water cost from Scenario 1 as provided by MWDOC December 1993.
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TABLE 7-6
PHASE 1 DESALTER
WITH SCENARIO 1 MWDSC WATER COST
CONJUCTIVE USE PROJECT AS WATER SUPPLY
BENEFIT ANALYSIS
$ PER ACRE FOOT

YEAR 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
PROJECT YIELD. AF/YR 1,800 1,800 1,800 1800 1800 1,800 1,800 1800 B0 180 1800 1800 1,800
PROJECT NET COST, $/AF 543 5583 576 59 583 594 605 616 &8 639 652 664 677
MWDSC WATER COST, $/AF 570 609 642 662 T e05 613 621 641 659 683 701 720 742
{PROJECT COST, § (1) T
SMWD 562,049 572,128 596,824 617232 603,906 615,002 626,437 638,126 650,108 661872 674978 687881 701,107
MNWD 147,040 149,677 156,138 161477 157,990 160,901 163,885 166,943 170,077 173,155 176,584 179959 183420
CVWD 215,080 218,937 28387 236,197 231,097 235355 239.719 244,192 248778 253,279 258295 263212 268293
TCWD 52,935 53,885 56,211 58,133 56,877 57,925 59,000 60,100 61,229 03y 657 64787 66,002
Total 977,103 994,627  1,037559  1,073038 1049871 1,069214 1,089,040 1,109362 1,130,192 1,150643 1,173,428  1,195860 1218852

SALE TO CVWD, $(2)

SMWD

estimated based on1995 projected demands.

590304 600300 665160 685568 626283 634,692 643,105 663945 682718 706671 725451 745270 768,199
MNWD 154430 164895 174015 179354 163844 166044 168245 173697 178609 184875 189788 194973 200,972
CVWD 25892 241,197 54508 262347 239660 202878 246097 254073 261256 27048 27609 285193 293967
TCWD 55,506 59,363 62,647 64,569 58,985 59,777 60,569 62532 64,300 6655 68325 70192 72351
Total 1026225 1095756 1156359 1,191,838 1088773  1,103392 1,118,017 1,054,247 1,186,883 1228525  1.261,173 1295628  1335,488

BENEFIT, $ (9) -
SMWD 28,256 58,171 68,336 68336 2377 19,660 16,668 25819 32610 #4799 50473 57388 67,09
MNWD 7392 15,218 17878 17878 5854 5143 4361 6755 8531 170 13204 5P 17552
CVWD 10813 2260 26,150 26,150 8,563 7,53 6378 9,880 12479 17,40 19314 21961 25674
TCWD 2,661 5479 6,43 6436 2,108 1,852 1,570 2432 3071 4219 4754 5405 6319
Total 4912 101,129 118800 118800 38,902 34,178 28977 44,885 56691 77882 87745 99768 116636

UM OF BENEFIT CASH FLOW || 49122 150250 269,050 087850 426752 460,930 489907 534792 591462 669364 757110 856878 973,514
NOTES: PROJ. PARTICIPATION % of tot
(1) Total project cost prorated to each agency based on participation. SMWD 57.52%
(2) Agency sells its prorated yeild to CVWD at the MWDSC rate. MNWD 15.05%
(3) The benefit is the difference between "Sale to CVWD" and the "Project Cost". CcvwD 2.M%
(4) Participation is based on demands in the watershed at the start of the project TCWD 5.42%

Total

100.00%



cl-L

- - ! _ » & k| T N
— ~— File: Bene h. 1 '»rrﬁ(ll Rev 1
TABLE 7-6 Continued
PHASE I DESALTER
WITH SCENARIO 1 MWDSC WATER COST
CONJUCTIVE USE PROJECT AS WATER SUPPLY
BENEFIT ANALYSIS
$ PER ACRE FOOT
YEAR 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2120 2021
ROJECT VIELD, AF/VR A0 TR A RN AR iAW Aw im0 iR iae T iam
PROJECT NET COST, $/AF 699 m T 7T T 798 T el T e sei T o8 o4l o 807
[[MWDSC WATER COST, $/AF 765 788 813 839 864 891 919 a7 T To7a T wz . o8 070
PROJECT COST, § (1) S T

SMWD 7B800 747802 773848 799899 825953 854083 883252 912426 940,569 973893 1006155 835444
MNWD 189364 195636 202450 209265 216081 223440 231071 238700 246066 254784 263224 218,564
CVWD | ze99 286162 296129 306098 316068 326833 337,995 349159 359928 372681 385026 319,700
TCWD 68,172 70430 7288 75337 77,791 80,440 83,187 85,935 88,585 91724 94762 78,68
1258356 1300000 1345310 1390598 1,435893 1,484,795 1586223 1,635,148 1,693,082 1749 93

792,166 Bi6,138 842,184 868235 894289 922419 951,588 980762 _ 1008905  1,042229 1074491 117752
207242 213513 220327 27142 233959 241318 248949 256581 263944 272662 281,102 289804
303139 312312 322280 302248 342219 352983 364,145 375309 386079 398831 411,177 4D905
74,608 76866 79319 81773 8427 86576 89,623 92371 95,11 98,160 101,198 104301
1377156 1418830 1464110 1509398 1,554,693  1,603595 1654305 1,705,023 1811882 1867968 192579

68,336 68336 68,336 68,336 68,336 68,336 68,336 68,336 68336 68336 27208
MNWD 17,678 17578 17,878 17878 17,878 17878 17,878 17,878 17578 17878 71240
cvwbD 26,150 26,150 26,150 26150 26150 26,150 26,150 26,150 T 26150 26150 104204
TCWD 6,436 6,436 6,436 6,436 6,436 6,436 6,436 . 6,436 643 6436 5647
Total 118,800 118800 118800 118800 118800 118800 118800 118800 118800 118800 118800 473398
SUM OF BENEFIT CASHFLOW | 1,092314  1211,114 1329914 1448714 1567514  1,686314. . 1805114 1923914 . 2042714 2,161,514 2280314 2753712
NOTES: PROJ. PARTICIPATION % of tot
(1) Total project cost prorated to each agency based on participation. SMWD 57.52%
(2) Agency sells its prorated yeild to CVWD at the MWDSC rate. MNWD 15.05%
(3) The benefit is the difference between "Sale to CVWD" and the "Project Cost". CcVWwD 2M%
(4) Participation is based on demands in the watershed at the start of the project TCWD 5.42%
estimated based on1995 projected demands. Total 100.00%
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TABLE 7-7
PHASE I DESALTER
WITH SCENARIO 2 MWDSC WATER COST
CONJUCTIVE USE PROJECT AS WATER SUPPLY
BENEFIT ANALYSIS
$ PER ACRE FOOT
YEAR 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 207 2008 200
PROJECT YIELD. AF/YR 1,800 1800 1800 1RO BN T 180 1,800 1A00 B0 1800 180 T IA0 1800
PROJECT NET COST, §/AF 531 544 577 593 7 ‘548 555 B D T 5 S < 1 3
MWDSC WATER COST, $/AF 585 628 665 688 62 Tedl 650 em T ewm 70 T 7 T T 76 T T 78
PROJECT COST, $ (1) - T T e
SMWD 550121 563372 507445 613743 567,160 574500 584410 594516 604913 62,577 6AAT2 662045 684,559
MNWD 143919 147386 156300 160564 148377 150321 15289 155534 158250 164,183 168671 173200 179,90
CVWD 210515 215586 28,625 204862 2170% 219879 23,637 27504 1483 240,1% 246720 253345 261,961
TCWD 51812 2060 56260 57804 53417 54116 55041 55993 56972 H,07 6073 6238 64474
Total 956,367 979 4()4 1,038,639 1,066,972 985,989 998,906 1,015,978 1,083,546 1,051,622 I 091,023 1,120,845 |,|5l),944 |,|90,m4

SALETOCVWD,$(

SMWD 605835 649972 688974 712489 654238 663683 673,131 696042 717921 744981 765831 787721  BI375
MNWD 158495 170042 180245 186397 171,158 173,629 176,101 182094 187,818 194897 200352 206079  2123%
CVWD B183%6 248725 263650 272649 250358 250972 257,588 266355 274728 285080 293,062 301438 311401
TCWD 57,059 61,216 64,889 67,104 61,618 62,507 63397 655555 67,616 70,164 72,128 74,190 76,642
Total 1053225 1,129956 _ 1,197.750 1,238,638 1137373 1,153,792 1,170217 1,210,047 1248083 1295125 1331373 1,369,428

1,414,688

BENEFIT, § (3)

SMWD 55,714 86,600 91,529 98,746 87,079 89,094 88721 101527 113008 117400 12110 125676 129197
MNWD 14,576 22,656 23945 25833 22,781 23,308 W] 26,561 29564 0714 31681 32879 338N
CVWD 21320 3,139 35,025 7787 33323 34,094 33,951 38,851 $245 497 461 4893 49,440
TCWD 5247 8,156 8,620 9,300 8201 8391 8.356 9,562 10643 1057 11406 1AY7 12,168
Total 96858 150552 159,120 171,666 151384 154886 15439 176501 _ 196461 204,102 210528 _ 2184R4 224604
UM OF BENEFIT CASHFLOW || 96858 . 247410 406,530 578,196 729579 884,466 1038704 1215205 1,411,666 1615768 1826296 2044780 2269384

NOTES: PROJ. PARTICIPATION % of tot

(1) Total project cost prorated to each agency based on participation. SMWD 57.52%

(2) Agency sells its prorated yeild to CVWD at the MWDSC rate. MNWID) 15.05%

(3) The benefit is the difference between “Sale to CVWD" and the "Project Cost". CVWD 2.017%

(4) Participation is based on demands in the watershed at the start of the project TCWD 5.42%

estimated based on1995 projected demands. Total 100.00%
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TABLE 7-7 Continued
PHASE I DESALTER
WITH SCENARIO 2 MWDSC WATER COST
CONJUCTIVE USE PROJECT AS WATER SUPPLY

BENEFIT ANALYSIS
$ PER ACRE FOOT
YEAR 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
PROJECT YIELD. AF/YR 1800 1A 10 180 a0 1800 1,800 1,800 1800 IR0 80 800
PROJECT NET COST, $/AF 684 706 729 73T U787 T swie 830 TTU8%6 882 i3 T e T 69
MWDSC WATER COST, $/AF 812 838 866 895 924 954 986 1017 1048 1085 1122 ue2
PROJECT COST, $ (1) :_:f - - ) T
SMWD 707,937 730614 755190 779,771 805,U38 831,345 859,552 886,551 913,203 945213 978,982 714210
MNWD 185,206 191,139 197,568 20099 200609 21749 224,871 231,934 238,907 247281 256,116 166,847
CVWD 270,907 279,585 288990  2983% 308,065 318132 328,926 339,257 349,456 361,706 374,628 273308
TCWD 68,811 71126 A0 7581 78298 80,955 83,498 86,008 89023 92203 67,266
Total

1,445267

1,494,303

1,541,241

1,587,574

SALETOCVWD, $ (2)

SMWD 840830 867008 897,060 926217 956413 987649 1020959 1053239  1,085524  1,12299 1162216 1202813
MNWD 219973 227057 234684 242311 250211 258383 267,097 275542 283988 293790 304052 314,673
CVWD 3?1761 302123 343279 354436 365991 377945 390,692 403,084 415399 429736 444746 460282
TCWD 79,192 81,742 84,488 87234 90,078 93,019 96,157 9,197 102,238 105766 109461 113284
Total 1,461,756 1,508,830  1559,510 1716995 1,774,905 1,952,282 2,091,05

2,020,475

BENEFIT, § (3) . ' — -
SMWD 132893 137293 141870 146446 151375 156303 161408 166,688 172321 177777 183234 48360
MNWD 34,767 35918 37,115 38312 39,602 40891 42,227 43,608 45,082 46509 47937 17825
CVWD 50,854 52,538 54,289 56041 57,927 59813 61,766 63,787 65,942 68030 70,118 186974
TCWD 12,516 12,931 13362 13793 14257 14721 15202 15,699 16230 16744 17257 46018
Total 21,80 238680 246636  2545% 263,160 271728 280602 280782 299574 309060 318546 B49420

SUM OF BENEFIT CASH FLOW 2500414 2,739,004 2985730 3240322 3503482 3775210 4055812 4345594 4645168 4954208 5272774 6,122,194

NOTES: PROJ. PARTICIPATION % of tot
(1) Total project cost prorated to each agency based on participation. SMWD 57.52%
(2) Agency sells its prorated yeild to CVWD at the MWDSC rate. MNWD 15.05%
(3) The benefit is the difference between "Sale to CVWD" and the "Project Cost™. CVWD 2207
(4) Participation is based on demands in the watershed at the start of the project TCWD 5.42%

estimated based on1995 projected demands. Total 1H0.00%
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TABLE 7-8

PHASE I DESALTER
CONJUNCTIVE USE PROJECT AS WATER SUPPLY
BENEFIT SUMMARY
SCENARIO 1 SCENARIO 2 J
CASH FLOW OF PROJECT |
Total sum of annual project cost $32,135,293 $30,904,377 |
Total cost of purchasing MWDSC water 34,889,004 37,026,571
without project
Total savings in water cost with the 2,753,712 6,122,194 |
project (benefit) 1
Benefit-to-cost ratio 1.09 1.20
PRESENT WORTH
Total present worth of cash flow 13,646,920 13,145,729
Total present worth of cash flow to 14,721,952 15,525,930
purchase MWDSC water without the
project '
Net present worth of project (benefit) 1,075,032 2,380,201
Benefit-to-cost ratio 1.08 1.18

NOTES

1. Scenarios 1 and 2 as described on Table 7-3.
2. Values arrived from analysis of Tables 7-4, 7-5, 7-6 and 7-7.

SIBA\MGMTA4029.RPT

7-15



91-¢

- | ] - - [}

File: Bene Graph 2200 Rev 1 Chart 1

7000

6000

5000

4000

FIGURE 7-1
PHASE 1 DESALTER

CONJUCTIVE USE PROJECT AS WATER SUPPLY

SUM OF NET CASH FLOW

= — = SCENARIO 1

SCENARIO 2




L1-=L

: ' R o ' R aullE i aaul

File: P'hi, MWD Sc 1 3600 Rev |

TABLE 7-9
PHASE 1 DESALTER
WITH SCENARIO 1 MWDSC WATER PRICING
CONJUNCTIVE USE PROJECT AS SUPPLY AND STORAGE

-NET COST ANALYSIS
$ PER ACRE FOOT

fYEAR 1995 199% 1998 2000 2002 2004 2006 2008
IDFSALTER PRODUCTION, af/yr (1) 0 0 1800 1800 1800 1800 1800 1800 3600 00| 360 1800 1800 180
IIRECHARGE WATER/INLIEU, af/yr (2) 0 0 0 0 0 0 0 0 0 ol ol T ess| T B25| 825
[PRODUCTION COST $/af (3) I R I R I D O
Capital (3A) 0 0 469 69| 469 469 469 469 235| 235|205 469|469 | 469
O&M _ _ ' ' IR U AN SR P

Fixed (3B) 0 0 72 74 75 77 79 81 83 85 87| wi  n "

Variable (3C) ' o 0 318 326 334 2 351 359 368 78 7 397 47 a7
Recharge/inlieu (4) 0 0 0 0 0 0 0 0 0 0 0 206 23] 221
Misc. Well Displacement Water Cost (4a) 0 0 0 0 0 0 0 0 22 pA) 23 48 0 0
Sub Total 0 0 859 869 879 889 899 910 708 70| 7 1210 1181 1201
MWESC GRY Benefit (5) 0 0 250|250 23 27 250 250 87 7 7 250 250 | 2%
{iSub Total o o ew| 19 642 662 649 60| e 61| 69 960 91| o
{MWDSC 555 Benefit (6) ' 0 0 6 66 66 66 6 66 ES) Bl 3 67 66| 66
NET PROJECTWATERCOST ()~ 0 0 843[ 853  B76| 89| . 63| . B04| . BBB| T 608 636 | 894 | Be§| T 888
MWDSC Non Interruptible 5100 546 570 609| 642 662 605 613 621 641|659 3| | 70
to So. Co. Agencies (8)

3 NOTES:

(1) Estimated desalter output: 1,800 ac. ft. per year from 2,200 ac. ft per year well extraction during five summer months; 3,600 ac. {t. per year from

5,000 ac. ft. per year extraction during eleven months of operation during draught. (2,200ac. ft from natural yleld 2,200ac. ft. from storage and é0ac. ft. from seawater).
(2) Estimated amount of recharge water or inlieu water purchased to replace pumped water from storage after drought operation (2,200ac. ft. times 3yrs divided by Byrs = 825ac. ft/yr)
(3) Estimated desalter production cost.

(3a) Annualized Capital cost facility cost of $15,160,000 with 25% grant from USBR, $5,000,000 low interest loan (3.5%) from DWR and remaining financed by local bonds (6%.).
(3b) Fixed O & M costs include minimum labor, and maintance supplies costs. Costs are inflated at 2.5% per year.
{3c) Variable O & M costs include energy, chemical, membrane replacement, maintenance and variable labor costs. Costs are inflated at 2.5 % per year.
(#) Cost of recharge/inlieu water or difference in cost of water supplied to pumper “inlieu” of pumping. Based on
pumper water cost of $75/ ac. ft. (1993 §) inflated at 2.5%/yr. and cost of MWDSC recharge water.
Example: Year 2006 B25 ac ft. recharge/inlieu water

MWDSC projected recharge water cost: $551/ac.ft. Total cost differential = 825ac. ft. times $450/ac. f1. = $371,250
Pumper projected water cost: $101/ac. ft. Project cost per ac. ft. = $371,250 divided by 1,800ac. ft. = $206/ ac. ft
Difference: $450/ac. ft.

(4a) Cost of purchasing replacement water for pumpers affected by high TDS during operation of project (per acre feet of project production at150 ac. ft./yr during impacted years)
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TABLE 7-9 Continued
PHASE I DESALTER
WITH SCENARIO 1 MWDSC WATER PRICING
CONJUNCTIVE USE PROJECT AS SUPPLY AND STORAGE

) Sc 1 M0N0 Rev |

NET COST ANALYSIS
$ PER ACRE FOOT

fYEAR 2010 2012 2014 2016 2018 2020 2021
{DESALTER PRODUCTION, af /yr (1) 1800 1800 1800 1800 1800 3600 3600 3600 1800 1800 1800 1800 1800
RECHARGE WATER/INLIEU, af/yr (2) 825 " Tss| s s snl ol e 0 85| 85| T 8s| 825 825
PRODUCTION COST $/af (3) R IR I D D R R S R D
Capital (3A) 69| ae9| 69| 9| ae9 235 235 235 169 469 469 474 169
o ¢ 9] .. 469) 2% ) i

Fixed (38) %| ol | 1| e 109 m 5| s 0| o | 27| 30

Variable (3C) 7| s a9 460 472 | 83 495 508 sai| 5 547 61| 575
Recharge/inlieu (4) 230 239 248 259 269 0 0 0 ad | 324 - 337 34_1?_ i
Misc. Well Displacement Water Cost (4a ) 0 0 0 0 0 0 0 0 68 70 72 75 0
Sub Total 223 1245|1268 1292 1316 827 842 857 1488 1517 1549 153 1w
MWDSC GRP Benefit (5) 250 250 20| 250 250 0 0 0 250 250 20| %0 162
Sub Total "" I 1066 827 842 857 | 1238 1267 129| 1333| - wmo
IMWDSC SSS Benefit (6) 66| T 66 BT B\ 3 66| 66 6] 66| b
[INET PROJECT WATER COST (7) 907 929 952" 97| 1000|794 | "  a®| - &4 1072 1201|123 |7 1967 | 1004
{MWDSC Non Interruptible 742 765 788 83| 839 864 891 919 97| o7a| 07| 1008|1070
fito So. Co. Agencies (8)

3 NOTES Continued:

(5) MWDSC GRP’ Benefit is a maximum of $250 per ac. ft.

(6) MWDSC SSS Bencfit is estimated at 50% project net groundwater production (1,800 ac. ft.) or %)) ac. ft. per year.
Benefit is the difference in MWDSC noninterruptable water cost minus MWDSC SSS water cost.
Example: Year 2000

MWDSC Nonint: ’ $662 /ac. ft, Total cost differential: $132/ac. ft. times %ac. ft. = $118,800
MWDSC SSS: $530/ac. ft. Total project benefit: $118,800 divided by 1,800ac ft. = $66/ac. {t.
Difference (benefit): $132/ac. ft.

(7) Net Project Cost is the total project cost per ac. ft.
(8) Estimated MWDSC noninterruptable treated and SSS water cost from Scenario 1 as provided by MWDOC December 1993
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TABLE 7-10
- PHASE I DESALTER
WITH SCENARIO 2 MWDSC WATER PRICING
CONJUNCTIVE USE PROJECT AS SUPPLY AND STORAGE

NET COST ANALYSIS
$ PER ACRE FOOT

YEAR 1995 199 1998 2000 2002 2004 2006 2008
DESALTER PRODUCTION, af /yr (1) o] 0 1800] 8w 1800 1800 1800 1800 3600 3600 3600 1800 1800 1800
RECHARGE WATER/INLIEU, af/yr (2) 0 ) R ] D 0 0 ol o] " o]l es| 85| 85
PRODUCTION COST $/af (3) ) I e e e e I

Capital (3A) i o 0 469 69|  469|  469|  469|  469| 235 235 35| 469 469

AT _ S R Rt Sl Wil S St (DR RPN ..o R ,

Fixed (38) ol o) 7 2 I ) 7|8 C) ER - N -4 ) DN

Variable (3C) 0 of 38| 3% E 342 351 359 368 ae| 387 97| a7|
Recharge/inlieu (4) 0 ~ _2 o _g o _Q 0 0 0 0 0 L 0_ 0 172 l?z

Misc. Well Displacement Water Cost (4a) 0 0 0 0 0 0 0 0 23 24 25 52 0

Sub Total 0 0 859 869 879 889 899 910 709 2| ™A N80 1145

MWDSC GRP Benefit (5) 0 0250 241 23 20 250 250 59 Tl 250 250 T 250
Sub Total a0 Tes) es) 65| e8s|  el9) 660 650 em| T e3| 90| 85| 9w
MWDSC SSS Benefit (6) I R 3 T T 101 105 53 1 I T R 172 1
NET PROJECT WATERCOST (1) 0 0 531 544 577 S| 58| .  888| - 597 618 a9 6 L
{MWDSC Non Interruptible 518| 5%| 585 62| 665 688 &2 el 60|  em| 68| 70| 70| 76l
ﬂlo So. Co. &Eencics (8)

t
NOTES:

(1) Estimated desalter output: 1,800 ac. ft. per year from 2,200 ac. ft per year well extraction during five summer months; 3,600 ac. ft. per year from

5,000 ac. f1. per year extraction during eleven months of operation during drought. (2,200ac. ft from natural yield 2,200ac. ft. from storage and 6()0ac. ft. from seawater).
(2) Estimated amount of recharge water or inlieu water purchased to replace pumped water from storage after drought operation (2,200ac. fi. times 3yrs divided by Byrs = 825ac_ft/yr.)
(3) Estimated desalter production cost.

(3a) Annualized Capital cost facility cost of $15,160,000 with 25% grant from USBR, $5,000,000 low interest loan (3.5%) from DWR and remaining financed by local bonds (6%).
(3b) Fixed O & M costs include minimum labor, and maintance supplies costs. Costs are inflated at 25% per year.
(3¢) Variable O & M costs indlude energy, chemical, membrane replacement, maintenance and variable labor costs. Costs are inflated at 2.5 % per year.
(4) Cost of recharge/inlieu water or difference in cost of water supplied to pumper "inlieu” of pumping. Based on
pumper water cost of $75/ ac. ft. (1993 §) inflated at 2.5% /yr. and cost of MWDSC recharge water.
Example: Year 2006 825 ac ft. recharge/inlieu water

MWDSC projected recharge water cost: $478/ac ft. Total cost differential = 825ac. ft. times $377/ac. ft. = $311,025
Pumper projected water cost: $101/ac. ft. Project cost per ac. ft. = $311,025 divided by 1,800ac. ft. = $172/ ac 1
Difference: $377/ac. .

(42) Cost of purchasing replacement water for pumpers affected by high TDS during operation of project (per acre feet of project production at150 ac. ft./yr during impacted years)
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TABLE 7-10 Continued
PHASE I DESALTER
WITH SCENARIO 2 MWDSC WATER PRICING
CONJUNCTIVE USE PROJECT AS SUPPLY AND STORAGE
NET COST ANALYSIS
$ PER ACRE FOOT
[[vEar 2010 2012 2014 2016 2018 2020 2021
HI)FSALTER PPRODUCTION, af/yr (1) 1800 1800 1800 1800 1800 3600 | 3600 3600 1800 00| s 180 1800
[IRECHIARGE WATER/INLIEU,af/yr (2) |~ 825 825 85| 85 825 | 0 0 DS 85| 85| 85| 825
II‘R()DUCTION COST $/af (3) L R - I Ty T
Capital 3A) 469|469 4691 469 49| 235 235 B5| 469 69 49| a4l ko
0& M ' B - B ] o Eeh om
Fixed (38) % | 99 101 104 106 109 12 115 118 120 123 7|
Variable (3C) 27| 48| 49| 460 an2 483 495 508 521 534 547 51| 575
Recharge/inlieu (4) 189 196 PIV] 09 27 0 0 0 248 256 266 z5| 286
Misc. Well Displacement Water Cost (4a ) 0 0 0 0 0 0 0 0 74 76 sl 82 0
Sub Total 1182 1202 1222 1243 1264 827 842 857 1429 1456 1484 1518 1159
MWDSC GRP Benefit (5) 250 250 2% 250 250 0 0 0 250 250 2%0] 250 o0
Sub Total 92| 932 9712 93| 1014 827 842 857 1179 | 1206 1234 1268 1159
MWDSC SSS Benefit (6) 125 18] 1» 137 141 73 75 78 161 166 | 72| 7 183
NET PROJECT WATER COST (1) 807 823 89| . ®6| 873 754 767 |- 79| - 1018 1039 1062 1091 978
IMWDSC Non Interruptible 786 812 838 86| 895 924 954 986 1017|1048 1085 n2| 16
“lo So. Co. Agencies (8)
NOTES Continued:

(5) MWDSC GRP Benefit is a maximum of $250 per ac. ft.
(6) MWDSC SSS Benefit is estimated at 50% project net groundwater production (1,800 ac. ft.) or 900 ac. ft. per year.

Benefit is the difference in MWDSC noninterruptable water cost minus MWDSC SSS water cost.
Example: Year 2000

MWDSC Nonint:

(7) Net Project Cost is the total project cost per ac. ft.

MWDSC SSS:

Difference (benefit):

$688 /ac. ft.
$478/ac. ft.
$190/ac. ft.

Total cost differential: $190/ac. ft. times 900ac. ft. = $17100
Total project benefit: $171,000 divided by 1,800ac ft. = $95/ac. ft.

(8) Estimated MW DSC noninterruptable treated and 5SS water cost from Scenario 1 as provided by MWDOC December 1993.
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TABLE 7-11
PHASE I DESALTER
WITH SCENARIO 1 MWDSC WATER COST
CONJUCTIVE USE PROJECT AS SUPPLY AND STORAGE

File: Bene Ph. 1 Sc. 13400 Rev 1

SALE TOCVWD, $ (2)

BENEFIT ANALYSIS
$ PER ACRE FOOT
YEAR 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 208 2009
PROJECT YIELD. AF/YR 1,800 1800 1,800 18001800 1,800 3,600 3600 360 1800 180 1800 1AM
PROJECT NET COST, §/AF 543 553 576 5% 583 594 588 608 626 B9 85 885 7
MWDSC WATER COST, $/AF 570 609 642 662 605 613 621 641 659 683 00 720 742
PROJECT COST, § (1) B -
SMWD 562049 572,128 5 617232 603906 615032 1217873 1259554 1297100 925441 895772 916532 939,010
MNWD 147000 149677 161477 157990 160901 318613 329517 309340 _ 242,108 24347 239778 245658
CVWD 215080 218,937 236197 231,097 235355 466045 481,995 496363 354,139 342786 350730  3593%
TCWD 52,935 53,885 58,133 56,877 57925 114,703 118628 122,164 87,161 86321 88438
Total 977,103 994,677 1,073,038 1,049,871 2,117,233 2,189,694 2,254,966

SMWD 500304 630300 665160 685568 626283 634692 1286209 132789 1365436 706671 725451 745270 768,199
MNWD 154,432 164,895 174,015 179,354 163,844 166,044 336,490 347,395 357,217 184875 189788 194973 200972
CVWD 225892 241197 254538 262347 239660 242878 492,195 508,145 522513 270423 7609 285193 293,967
TCWD 55,596 59,363 62,647 64,569 58,985 59777 121,139 125064 128,600 66,55 68,325 70092 72351
Total 1026225 1,095756  1,156359 1,191,838 1,088,773 1103392 2236033 2308494 2373766 1228525 1,261,173 1,295,628

BENEFIT, $ (3)
SMWD 28,256 58,171 68,33 68,336 2377 19,660 68,33 68,336 68336 (218770)  (170321)  (171,262) _ (170811)
MNWD 7392 15218 17,878 17,878 5854 5,143 17,878 17878 17878 (57.20)  (44558)  (44B05) (44,687
CVWD 10,813 2,260 26,150 26,150 8,563 7523 26,150 26,150 26,150 83717)  (65177)  (65537)  (65,364)
TCWD 2,661 5479 6,43 643 2,108 1,852 6,436 6436 643 (060) (6041 (16130)  (16087)
Total 49122 101,129 118800 118800 38,902 34178 118800 118800 118800 (380324)  (296097)  (297,734)  (296,949)
M OF BENEFIT CASH FLOW 49,122 150250 - 269,050 . 387 850 426,752 460,930 . 579,730 698,530 817,330 437,006 140909 . (156,825)  (453,774))

NOTES: PROJ. PARTICIPATION % of tot

(1) Total project cost prorated to each agency based on participation. SMWD 57.52%

(2) Agency sells its prorated yeild to CVWD) at the MWDSC rate. MNWD 15.05%

(3) The benefit is the difference between “Sale to CVWD" and the “Project Cost". CVWD 207

(4) Participation is based on demands in the watershed at the start of the project TCWD 5.42%

estimated based on1995 projected demands. Total 100.00%
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TABLE 7-11 Continued
PHASE I DESALTER
WITH SCENARIO 1 MWDSC WATER COST
CONJUCTIVE USE PROJECT AS SUPPLY AND STORAGE

SALE TOCVWD, § (2)

BENEFIT ANALYSIS
$ PER ACRE FOOT

YEAR 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
PROJECT YIELD. AF/YR 1,800 1800 1800 1800 3600 3600 3,600 1,800 B0 1800 1800 1,800
PROJECT NET COST, $/AF 920 TTTes2 T Tegze T a0 T T T 794 T TR T T 24 72 T v 12m T T 267 o
“Mwn)sc WATER COST, $/AF 765 788 8137 839 T 864 891 919 947 974 ww T wes 1070
PROJECT COST, 8 1) e T
SMWD 962,263 985824 1,010,651 1035801 1,644,728 1675408 1706846 1213918 1243824 1276902 1312271 _ 1,039,416
MNWD 251,741 257,905 264,400 270980 430,284 438,309 446,535 317,578 N54802 304056 343308 27192

CVWD 368,230 377246 386747 39371 629390 641,128 653,161 464,531 475975 488634 502,168 397,754

TCWD 90,628 92848 95,186 97,555 154,905 157,794 160,755 114,330 117,147 120262 123593 97,89

Total 1672862 1713823 1756984 1800708 2859306 2912,635 2967297 2110357 2,062347 2219854 2281340 1,806,991

SMWD 792,166 816,138 842,184 868235 1788578 1844807 1903176 980762 1,008905 1042229 1074491 1,107,752
MNWD 207,242 213513 220327 27142 467917 482,635 497,898 256,581 263944 272662 281,12 289,804
CVWD 303,139 312312 322,280 332,248 684,437 705,966 728290 375,309 386,079 398 831 411,177 423,905
76 866 79319 81,773 168,453 173752 179,246 98,160 101,198
1418830 1464110 3,207,191

3,308,610 1,867,968

BENEFIT, § (3)
SMWD (170096) _ (169686)  (163466) _ (167567) 143851 169434 196330 (233,156) _ (234919) (234673) (27,779 _ 6833%
MNWD @4500) @4392) (44.073) (43838) 37,633 44326 51,363 ©099)  (61458)  (61394) _ (62200 17878
CVWD €501 ©4930) (644677 (64123) 55048 64538 75130 (89222)  (89897)  (89803) (0,991 261%0
TCWD (620)  (15981) _ (15867) _ (15782) 13,548 15,958 18,491 Q19%)  @2,125  (2102) (239%)  64%
Total Q95707 (294994)  @W,873)  (91309) 250080 294556 341314 (40533)  (4083%9) (4079720  (413372)  1IBBI
UM OF BENEFIT CASH FLOW | (749,481) (1,044.475) (1337348) (1,626658) (1378578) - (1,084,022)  (742,708) .(1,M8043) (1556,442) (1,964.413) (2377.785) (2,258,085

NOTES: PROJ. PARTICIPATION % of tot
(1) Total project cost prorated to each agency based on participation. SMWD 57.52%
(2) Agency sells its prorated yeild to CVWD at the MWDSC rate. MNWD 15.05%
(3) The benefit is the difference between "Sale to CVWD" and.the "Project Cost". CVWD 22.01%
(4) Participation is based on demands in the watershed at the start of the project TCWD 5.42%

estimated based on1995 projected demands. Total 100.00%
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TABLE 7-12
PHASE 1 DESALTER

WITH SCENARIO 2 MWDSC WATER PRICING
CONJUNCTIVE USE PROJECT AS SUPPLY AND STORAGE

File: Bene I'h. 1 Sc. 2 360 Rev |

BENEFIT ANALYSIS
$ PER ACRE FOOT
YEAR 1997 1998 1999 2000 2001 2002 2003 2004 2005 206 2007 2008 2009
h"“olm YIELD. AF/YR 1800 1800 100 1800 1AW 1800 3600 360 3,600 LU ¥ T ¥ T
IPROJECT NET COST, $/AF 531 544 577 598 548 555 597 618 69 816 778 791 w7
IMWDSC WATER COST, $/AF 585 628 665 688 &2 641 650 672 63 70 740 761 " 786
rl’ROJECI‘ COST, $ (1) B . e
SMWD 550,121 563372 597,445 613743 567,160 574590 1235899 1,280,138 13227312 845,081 805,727 819472 835819
MNWD 143,919 147,386 156,300 160,564 148377 150,321 323329 334,902 345,935 221,085 210,79 214,385 218,662
CVWD 210515 215,586 228,625 234,862 217,036 219,879 472,93 489,872 506,010 323,368 308,328 3135688 319,844
TCWD 51,812 53,060 56,269 57,804 53,417 54,116 116,400 120,567 124,539 79,59 75,886 77,80 78720
Total 956,367 979,404 1,038,639  1,066972 985,989 998906  2,148571 2225478 2298796  1469,146 1,400,730 1,424,625

St

SMWD 605,835 649,972 688,974 712,489 654,238 663,683 1346262 17392084 1435843 744981 765831 787721 813,756
MNWD 158,495 170,042 180,245 186,397 171,158 173,629 352,201 364,189 375,637 194,897 200,352 206079 2128%0
CVWD 231,836 248725 263,650 272,649 250,358 253,972 515,175 532710 549,455 285083 293,062 301438 311,401
TCWD 57,059 61216 64,889 67,104 61,618 62,507 126,795 131,110 135,232 70060 72,128 74190 76,642

105325  1,129956 1,197,750 1,238,638 1137373 1153792 2340433 2,420,094 2,496,166 1369428 1,414,688

BENEFIT, $ (3) o o
SMWD 55714 86,600 91,529 98,746 87,079 89094 110363 111,947 113531 (1001000 (3989%)  @1750)  (2,063)
MNWD 14576 206% 23945 25833 22781 B3B8 28p72 29287 29701  (26188)  (10437) (8306 (5772)
CVWD 21320 33,139 35025 37787 33323 34,04 2,233 42839 $A5 08305 (15267) (121500 (8449)
TCWD 5.247 8,156 8,620 9300 8201 8,391 10,394 10543 10,693 ©aM) BB QBN 2078
Total 9858 150552 159,120 171666 151384 154886 191862 194616 197370  (174020)  (69357) _ (55197)  (38355)

[SUM OF BENEFIT CASH FLOW " 96858 . 247410 406,530 578,196 .. 729,579 884,466 1076328 - 1270944 1468314 1294293 1,224,936 1,169,739 1131384

NOTES: PROJ. PARTICIPATION % of tot
(1) Total project cost prorated to each agency based on participation. SMWD 57.52%

(2) Agency sells its prorated yeild to CVWD at the MWDSC rate. MNWD 15.05%

(3) The benefit is the difference between “Sale to CVWD" and the "Project Cost". CVWD 22.01%

(4) Participation is based on demands in the watershed at the start of the project TCWD 5.42%
estimated based on1995 projected demands. Total 100.00%
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TABLE 7-12 Continued
PHASE I DESALTER
WITH SCENARIO 2 MWDSC WATER PRICING
CONJUNCTIVE USE PROJECT AS SUPPLY AND STORAGE
BENEFIT ANALYSIS
$ PER ACRE FOOT
YEAR 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
PROJECT YIELD. AF/YR LT N T - S BN N 7 RO N L B Y
PROJECTNETCOST,$/AF | 823~ 8% 856 873 754 767 79 wie 9. ek e 975
MWDSC WATER COST, $/AF 812 838  B6 8B5S o4 9w 986 1017 0481085 22 162
| "ROJECT COST, § (1) e L .
SMWD 852,604 868,993 886,150 908,630 1,561,689 1,587,436 1,613,774 1,054,503 1,076,018 1,100,075 1,129,619 1,010,024
MNWD 23053 227341 231829 23642 WB560 415296 422,186 275873 281,501 287795 295524 264,237
cvwb 326267 302539 339,14 345793 597,613 607,466 617,545 403,528 411,761 420967 432272 386,507
TCWD __ 803 81844 83460 85106 147,084 149509 151,990 99,316 101312 103608 106391 951277
Total 1,482,224 1,510,717 1,540,543 1,570,932 2,714,946 2,759,707 2,805,495 1,833,220 1,870,623 1,912,445 1,963,806 1,755,894
SALETOCVWD, $ 2) . o B o
SMWD o 840,830 867,908 897,060 926217 1,912,826 1,975,297 2041919 1,053,239 1,085,524 4__'_1,122,25! 1,162,216 1,202,813
MNWD 219,973 227,057 234,684 242311 500,422 516,766 534,195 275,542 283,988 293,790 304,052 314,673
CVWD 321,761 332,123 343,279 354,436 731,983 755889 781,383 400,044 415399 429,736 444,746 460,262
TCWD 79,192 81742 84,488 180,155 186,039 192313 102,238 105,766 109,461 113,284
Total 1,461,756 1,508,830 1,559,510 3325386 3,433,991 3,549,810 1,887,148 1,952,282  2020,475 2,091,052
BENEFIT, § 3) ___
SMWD (11,774) (1,086) 10911 22,587 351,137 387 861 428,145 (1,264) 9,506 2915 32,597 192,789
MNWD (3,080) (284) 2854 5909 91,862 101,470 112,009 (331) 2,487 5995 _ 8,528 50,436
CcvwWD (4,506) (416) 4,175 8,643 134,370 148,423 163,839 (484) 3638 8769 12474 7775
TCWD (1,109) (102) 1,028 2,17 33,071 36,530 40,324 (119) 895 _ 258 3070 18157
Total (20,469) (1,888) 18,968 39,267 610,440 674284 744316 2,197) 16,526 39837 56669 335157
SUM OF BENEFIT CASH FLOW | 1,110,915 110902 1,127,995 1,167,261 1,777,701 2,451,985  3,96301 3,194,103  3210,629 3250466 = 3307,135 3642292
NOTES: PROJ. PARTICIPATION % of tot
(1) Total project cost prorated to each agency based on participation. SMWD 57.52%
(2) Agency sells its prorated yeild to CVWD at the MWDSC rate. MNWD 15.05%
(3) The benefit is the difference between "Sale to CVWIY* and the “Project Cost". CVWD 22017
(4) Participation is based on demands in the watershed at the start of the project TCWD 5.42%
estimated based on1995 projected demands. Total 100007,




period (25 years). This is primarily due to the impacts of buying recharge water at the MWDSC
seasonal storage rate.

Table 7-13 summarizes the total cash flow and present worth of the Phase I water storage case.
The cash flow is summarized graphically in Figure 7-2.

NON-QUANTIFIABLE BENEFITS OF SJBA DESALTER PROJECT

Many of the benefits of the STBA desalter project are not fully quantifiable at present, either due
to the nature of the benefit, or the lack of complete documentation on the MWDSC’s new rate

structure. The current non-quantifiable benefits include:

1. Storage
2. Reliability

3. Local control

4. MWDSC Rate Impacts
a. New demand charge
b. Readiness to serve charge
¢. Treated water peaking charge
d. Connection maintenance charge

The following discussions of these benefits are presented to assist the SJBA member agencies
in further analyzing the project.

STORAGE

Southern Orange County is short of storage, based upon MWDSC'’s recommended criteria of
seven average days’ demand. The San Juan Basin presents an opportunity to access
approximately 30,000 acre-feet of useable storage. The utilization of this storage is restricted
by both water quality constraints and production facilities at present. Full development of the
desalter project will provide for accessing 10,000 acre-feet of storage per year from the San Juan
Basin at a withdrawal rate of 10 mgd. The current full development plan provides facilities to
enable all STBA members to benefit from this storage. Access to the storage will decrease the

need for local reservoirs for emergency storage.

RELIABILITY

A major concern with respect to Southern California water supplies is the issue of reliability.
Recently, the California Urban Water Agency (CUWA) sponsored a study developing procedures
for quantifying the reliability of California’s water supply. MWDOC, a member of CUWA, has
integrated these procedures into an Orange County Water Reliability Study, produced jointly
with the Orange County Water District. The results of the study show that Southern Orange
County, because of its high dependence on imported MWDSC supplies, has a very poor
reliability, compared to the MWDSC’s recently established goals, and particularly when
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TABLE 7-13

PHASE I DESALTER
CONJUNCTIVE USE PROJECT AS SUPPLY AND STORAGE

BENEFIT SUMMARY

_—————————-———*—'——_—-‘-————_—'_—_———-1
SCENARIO 1 SCENARIO 2

CASH FLOW OF PROJECT

Total sum of annual project cost $45,419,730 $42,167,219

Total cost of purchasing MWDSC water 43,160,745 45,809,512

without project

Total savings in water cost with the -2,258,985 3,642,292

project (benefit)

Benefit-to-cost ratio 0.95 1.09
PRESENT WORTH

Total present worth of cash flow 18,788,013 17,749,293

Total present worth of cash flow to 18,069,010 19,444 525

purchase MWDSC water without the

project

Net present worth of project (benefit) -719,003 1,695,232

Benefit-to-cost ratio 0.96 1.10

NOTES

1. Scenarios 1 and 2 as described on Table 7-3.
2. Values arrived from analysis of Tables 7-9, 7-10, 7-11 and 7-12.
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compared to Northern Orange County with its large Lower Santa Ana Groundwater Basin.
Currently, Southern Orange County can expect water shortages of 15 percent or more 10 percent
of the time, with shortages as large as 30 percent occurring 4 percent of the time. MWDSC’s
goal for retail agencies is a 2 percent probability of a shortage of 10 percent and a 10 percent
probability of any shortage. Upon full implementation of the San Juan Basin desalter, San
Mateo Basin project and proposed wastewater recycling, reliability approaching the MWDSC’s
retail agency goal can be achieved. The San Juan Basin desalter is particularly valuable because
it is the largest Southern Orange County potable water project proposed.

LOCAL CONTROL

A key factor in the ability of retail water agencies to develop long-range plans with any degree
of financial certainty is the degree to which local control is asserted over the sources of supply.
An area highly dependent on imported MWDSC supplies can be severely impacted financially
by changes in MWDSC’s rate structure, water allocation policies, or delivery criteria.
Development of the STBA desalter project will help to manage the potential for disruptive

change.
MWDSC NEW WATER RATE STRUCTURE

MWDSC, in December 1993, adopted a new rate structure which significantly affects potential
water costs in Southern Orange County. The new rate structure includes:

» A basic commodity rate.
» Continuation of the existing Seasonal Storage Rate.

» A new demand charge of between $1,000 per acre-foot and $2,000 per acre-foot of new
demand, based upon a four-year rolling average. This is called a "Capacity Acquisition
Charge" and would be financed over 15 years.

» A treated water peaking charge for peaking over 130 percent of an average week.
» A readiness to serve charge allocated based upon an average of water purchased.

» A connection maintenance charge based upon the capacity of connections to MWDSC
system.

These new rates would be implemented in 1995/96. Currently, MWDOC has not decided how
it will pass these charges on to its member agencies. Consequently, the economic analysis for
the SJBA desalter project is based upon a rate representing all of MWDSC’s proposed water
sales revenues divided by projected MWDSC water sales in acre-feet. In actuality, the proposed
capacity acquisition charge and treated water peaking charge, if passed through directly, would
severely impact Southern Orange County, due to projected growth and the need to peak off of
the MWDSC water supplies. The savings from developing a firm water supply of 1,800 acre-
feet per year in Phase I would be at least $2.0 million, while the completed project of 5,000
acre-feet per year would save over $6.0 million in capacity acquisition and treated water peaking
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charges. The proposed readiness to serve charge will also be reduced. Development of the firm
water supplies would eventually result in a reduced need for connected MWDSC capacity and
a small annual savings on the service connection maintenance charge.

SUMMARY

The Phase I project is economically feasible as a water supply project as demonstrated with a
benefit-to-cost ratio greater than one and net positive cash flow. The quantifiable economics of
the storage elements are marginal and heavily dependant on imported water costs scenarios.

Many of the potential benefits to the STBA cannot be fully quantified at this time. However,
factors such as basin storage access, increased overall supply reliability, local control and ability
to reduce proposed MWDSC charges all contribute to a more reliable and economical regional

water system.
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CHAPTER 8
CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

Comprehensive mathematical modeling studies were conducted of the San Juan Basin to develop
management strategies so that the basin can be integrated into the potable water supply systems
of the San Juan Basin Authority member agencies. Considerable benefits may be possible for
these agencies particularly in times of drought as has been experienced between 1986 and 1993.

Based upon studies conducted herein and previous studies, it is concluded that the San Juan
Basin acts as two subsystems separated by the Cristianitos Fault: The Upper San Juan Basin and
the lower basins: Middle and Lower San Juan Basins and Lower Trabuco Basin. The Upper
San Juan Basin was included in all phases of the operational studies; however, specific
management schemes were not studied for this basin. It is shallow and has less storage capacity.
This basin may be effectively used to increase in situ pumping of several hundred acre-feet per
year. Depending on future conditions, the STBA may want to consider incorporating this basin
into a management plan. The main area that is useful for comprehensive management at this

time is the lower basins, the focus of this report.

Historic sustained yield in the San Juan Basin was about 5,200 acre-feet per year. Sustained
yield will gradually increase in the future due to development of the tributary watershed areas
that will see increased irrigation with imported water. Return flows from this irrigation will
increase subsurface inflow to the main basin and increased stream baseflows which will percolate
in the main basin. As a consequence, current (1993) sustained yield is estimated to be 7,800
acre-feet per year, and under ultimate buildout of the tributary areas, sustained yield is estimated
to be 9,000 acre-feet per year in the main San Juan Basin. The average additional sustained
yield available to this project over its assumed 25-year life is at least 2,200 acre-feet per year
and will probably be more once operational experience is gained in managing the basin.

Unless subsurface outflow to the ocean is controlled, the use of the San Juan Basin for long-term
storage would have a penalty in lost water to subsurface outflow. The best use of the basin is
short-term drought storage involving heavy pumping for a one- to three-year period. Depending
upon the initial storage in the lower basins and duration of pumping, 6,500 to 34,000 acre-feet
per year of additional water may be withdrawn from the groundwater. Recharge of water to
replace short-term pumpage should follow withdrawal and be accomplished in such a way that
rising water losses are minimized. Recharge could be accomplished by a combination of
artificial recharge of imported water, reclaimed water, or in-lieu water exchange. The
advantages of using reclaimed water have been previously discussed in this report. A pattern
of extractions in the Lower San Juan Basin should be implemented to minimize subsurface
outflow to the ocean and induce limited seawater intrusion. Limited seawater intrusion can
substantially enhance the yield of the project in times of emergency such as drought or
catastrophe when imported supplies are limited. This can be accomplished with limited pumping
near the ocean in areas already affected with seawater intrusion.
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The key strategy in developing a management plan for the San Juan Basin is flexibility, phasing
and prototype demonstration. To be successful in implementing an ultimate optimal plan,
management and operations infrastructure needs to be constructed.

Based upon studies conducted with the mathematical model, it appears that an ultimate plan
would include an 8 mgd desalter for drought or emergency supplies, 12 extraction wells and a
supply manifold, product waterline, pump station to the South County Pipeline, and direct
connections to CVWD. This would provide the most flexible operating system. An ultimate
system may have a capital cost of about $34,000,000 (1993 dollars). However, due to the many
uncertainties of how the basin will respond to such a project, due to the limited current
hydrologic information, MWDSC future water pricing and current financial climate, a phased
approach is suggested. A Phase I project is proposed that would include a 4 mgd desalter, five
extraction wells, supply manifold and a product pipeline to CVWD. In addition, a basin
monitoring plan would be developed and reviewed each year to assist in the development and

implementation of the final project.

The Phase I facilities would produce an annual additional potable supply of 1,800 acre-feet per
year, control groundwater gradients to minimize subsurface outflow to the ocean, and provide
seasonal storage capacity. During times of drought or catastrophic emergencies, 3,600 acre-feet
of potable supply could be produced by extracting water from storage within the basin and the
inducing of a modest amount of seawater into the lowest reach of the Lower Basin.

The capital cost for the proposed Phase I facilities is estimated to be $15,160,000 (1993 dollars).
The economic feasibility of the project is complex. In a strict financial analysis, the Phase I
project has a benefit-to-cost ratio, based on present worth, ranging from 0.96 as a water supply
and storage project, to 1.18 as a water supply project only. However, there are numerous other
benefits which must be considered which are difficult to assign a dollar value to. Primarily these
include the increased water supply reliability for the project area by providing water from a local
water resource. This project also helps offset the impact of MWDSC’s projected shortfalls.
MWDSC'’s water pricing concepts are rapidly changing. The same is true with their incentive
to develop local water. It is anticipated that additional incentives may be available in the near
future that may enhance the financial aspects of this project.

RECOMMENDATIONS
The following specific recommendations are proposed:

1) Continue with the water rights appropriation with the goal to appropriate all
unappropriated waters of the San Juan Creek for the project.

2) Develop and implement a cooperative strategy with MWDOC to request MWDSC
funding assistance by applying for participation in their Groundwater Recovery, Seasonal
Storage and Local Projects programs. Explore the possibility of MWDSC participation
in capital funding participation.

3) Initiate the CEQA process for the entire project.
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5)
6)

8)

9)

10)

11)
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File application for financial aid from State of California in the form of a low-interest
loan.

Initiate the process to obtain a 25 percent grant from USBR.

Develop and implement a local funding plan for the portion of the project not funded by
State loan or USBR grant.

Acquire rights-of-way or easements for the necessary facﬂmes which include: desalting
facility, well sites and pipelines.

Initiate design of Phase I facilities and develop a construction phasing plan.

!

Develop and initiate a monitoring and data reporting program that includes:
measurement of groundwater levels, metering of pumped water, and groundwater quality

sampling programs.

Develop a basin management program that includes the evaluation of the monitoring
program and integration into the mathematical model to develop a projected annual water

balance for the basin each year.

Initiate studies to explore the use and integration of reclaimed water into the basin. In
particular, explore the use of recharged reclaimed water to increase sustained yield and
recharged reclaimed water near the coast to aid in the control of water quality in the

Lower San Juan Basin.
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