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FOREWORD

Through the years, Californians have recognized the need for
malntalﬂlﬂg a long-range perspectlve on the prohblems of keeping their
water requirements and supplies in balance. In 1937, the Department of
Water Resources released Bulletin 3, "The Galifornia Water Flan", as "a
master plan to guide and coordinate the planning and constructlon by all
agencies of works required for the control, protection, conservation,
and distribution of California's water resources ......"

Ag part of its effort to update that plan, the Department in
May 198] released the report "Water Actiom Plan for the San Luis Obispo
- Santa Barbara Counties Aresa"™. It contained information on exigting and
future water demands and existing and potential water supply sources,
ingluding conservation and water reclamation, and pointed out major
problems and issues.

The purpose of the study described in this report is to provide
the Santa Barbara County Flood Control and Water Conservation District
with an analysis of local project options as alternatives to the
County's direct use of State Water Project water, delivered via the
Coastal Branch of the California Aqueduct, In this report, estimates of
existing and future deficiencies are updated and potential sources of
supplemental water are analyzed from economic, finamcial, and
environmental standpoints. The most promising options, selected local
projects supplemented by various Coastal Branch sizes, are analyzed in
detail and grouped into various alternatives that are capable of providing
the District with an amount of watet equal to its entitlement from the
State Water Project.

During the time that the Santa Barbara County State Water
Project Alterpatives study has been under way, the Department has become
aware of increased financial stresses on State Water Project water
uaers, which have resulted in iucreased emphasis on obtaining future
water supplies at lower costs. The financial evaluation used in this
report assumes that the other State Water Project contractors are
willing and able to accept the tepayment obligations resulting from the
assumed level of State funding for the various loecal projects. Future
discusgions will be needed with the contractors to test this assumption,

From this analysis, local water agencies will be able to make
informed decigions regarding the alternatives that best serve their
muttal interests and needs.

Jaas M. Stubchaer, Manager ck J. Chief

Santa Rarbara County Flood Centrol uthern 19tr1ct

and Water Conservation Distriect Department of Water
Resources
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CHAPTER L.

The entire water supply for Santa Barbara
County comes from its local ground water
basing and surface reservoirs; none is
imported from outside the County. There-
fore, to ensure a continuing supply, annhual
use of water should not, over the long term,
exceed average eannual replenishment by
rainfall, runoff, and return flows, However,
water demand in Santa Barbara County has
inereagsed over the years until it now
ex¢eeds annual replenishment by more than
65,000 acre-feet. This deficit iz projected
to eontinue to grow under the eurtent water
use practices.

This is & report on an ihvestigation of
posgsible ways and means to help meet the
projected water demands economieally. Jt
takes a technical approach toward mequiring
a water supply and does not address the
‘politieal issues that would need to be
considered and resolved before a specific
water supply plan could be developed.

Background

Large ground watet basins can often be
utilized at a deficit for years without il
effects on either the water supply or the
basin itself, but the Santa Barbara County
ground waler basins are small and many
already show evidence of overpumping. The
egpacity of the surface reservoirs in Santa
Barbara County is also limited. Recause
planning and development of new water
supplies takes vyears before materializing
into water deliveries, the citizens of the
County are confronted with the need to
make decisions now in order to provide a
timely, good quality water supply.

The County's capacity to import State
Water Project (SWP) water was first
considered in the Department of Water
Resources (DWR) 1963 Bulletin 119-21,
"Feasibility of Serving Santa Berbara

INTRODUCTION

County Flood Control and Water
Conservation Distriet from the State Water
Project."” In that report, it was econcluded
that Santa Barbara County Flood Control
and Water Conservation Distriet
(SBCFCWCD) had the economic justification
and the finaneial capability required to
enter into a contraect with the State of
California for the service of water from the
planned facilities that would come to be
known as the SWP. (See Pigutre 1.)

On the basis of that conclusion, a water
supply contract was executed on February
26, 1963, between the State and
SBCFCWCD for a maximum annual entitle-
ment of 50,000 acre-feef, with a speeial
provigion for an additional 10,000 acrae-feet
per year {maximum), which SBCFCWQCD
would {furnish to Vandenberg Air Force
Basa, Shortly thereafter, it was determined
that BBCFCWCD would require a maximum
annual entitlement of only 57,700 acre-feet
per year, with initial deliveries scheduled to
begin in 19806. Later, SBCFCWCD requested
8 reduction in its maximum annual
entitlement, and on August 31, 1981, a
contract amendment was signed to reduce
SBCFCWCD's maximum entitlement to
45,486 acre-feet per year.

To deliver SWP water, the remaining 83
miles of the Coastal Braneh of the
California Aqueduect, through San Luis
Obispo County to Santa Rarbara County,
Wwould have t0 be completed. The cost of
the Coastal Branch would probably be
shared with the San Luis Obizpo County
Flood Control and Water Conservation
Districet (SLOCFCWCD), whieh has
contracted for 25,000 acre-feet per year of
SWP water., However, either distriet can
choose to reduce or decline delivery of SWP
water. 1If one distriet chooses not to
purchase SWP water, the other ecan request
conatruction of the Coastal Branch sized to
meet its needs. However, because of the,



effect of economy of seale, the unit eost of
water from a downsized pipeline would be
greater than that from the full size pipeline
shared by the two eounties,

Sinee SBCFCWCD and SLOCFCWCH con~
tracted for the water, esealating costs and
g desire by many to limlt growth in the
counties have given cause for reexamining
the advisability of going ahead with the
Coastal Branch. Therefore, both SBCFCWCD
and SLOCFCWCD have requested and have
been granted a number of postponements in
beginning eonstruction of the Coastal
Branch. The latest delay will permit the
distriets to reevaluate their water supply
needs and study the advantages of
developing local water supply projects in
conjunction with various sizes of the
Coastal Branch,

It will also permit the exploration of
funding partially or fully by the State under
a concept deseribed in the DWR "Revised
Guidelines on Funding Local Water Supply
Projeats for Inelusion in the State Water
Project,” dated December 29, 1982, in lieu
of delivery of all or part of their SWP
entitiements.
local projeets eould be funded to the extent
that they make possible the elimination or
reduction of the proposed Coastal Branch
and additional SWP conservation (storage)
faeilities, State partieipation in loeal
projeets will also depend upon the
availability of SWP funds.

The water supply developed from loeal
projects under the guidelines cannol exceed
the SWP entitlement and would not
eliminate the total shortfall in the County
water supply anymore than would the 45,486
acre-feet entitlement. Some of the waler

defieit in the County would be mitigated

through conservation in the use of water for
both urban and agricultural purposes, but
applied water conservation would not
significantly affeet the waler shortage
problem.

In an effort to help resolve Santa Barbara
County's water supply problems and te
ptovide guidance to DWR in its future plans
for the Coastal Branch, DWR and

Under the guidelines, these .

BBCFCWCD entered ipto a cooperative
agreement on January 21, 1983, to equally
fund this joint study.

The objective of this investigation was to
assess demand and to formulate alternstive
plans, on a reconnaissance basis, consisting
of combinations of local projects and/or
different capacity versions of the SWP
Coastal Branch, that would have the
potential to deliver 45,486 acre-feet of
water annually to SBCFCwCD.

In the study, special econsideration was given
to projects that would provide the best
quality of water. This is to improve the
quality of both the water supply and the
discharge water whieh, in turn, would
improve the quality of the receiving ground
water,

Similar alternative water supply studies are
being made for 3an Luis Obispo County to
assist the SLOCFCWCD in its future plans
for the Coastal DBranch. The selected
aiternatives and the decisions on the use of
SWP water by the two distriets will be
brought together to help DWR, SBCFCWCD,

- and SLOCFCWCD in their future plans for

the Coastal Braneh.

Seope and Conhduct

Previous studies, published data, and files of
the Santa Barbara County Water Ageney,
SBCFCWCD, DWR, and other agencies (see
listing in Appendix A) were depended upon
heavily for information utilized in this
reconnaissance study, Where information
was out of date or not available, current
data were developed by DWR and
SBCFCWCD staff members in conjunetion
with a Technieal Committee. Detailed
analysis  eoncerning local projeets and
alterpatives investigated in this study, are
available at the DWR and SBCFCWCD
offices,

The County wag divided into five basie
subareas, a% shown in Fipure 2, These
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subgreas are similar to those degeribed in
DWR's May. 1981, Southern Distriet Report
"Water Aection Plan for the San Luis
Obispo-Santa Barbars Counties Area®. The
subareas are: '

1, Cuyama (portion within Santa Barbara
County only) - included within the larger
Santa Maria-Cuyama Drainage Basin.

2., S8enta Maria (within Santa Barbara
County only) - ineluded within the larger
Santa Maria-Cuyama Drainage Basin.

3. San Antonio,
. 4. Santa Ynez (lower and upper).

- Lower is sometimes known as the

Lompoe Valley,

- Upper is sometimes known as the Santa
Ynez Valiey.

5. Bouth Coast.

The division of the County into subareas
faeilitated an orderly, systematic approach
for defining water demand and supplies and
for evaluating the meritz of local water
supply options. Each water supply option
was evaluated for further study aceording
to its eeonomie and engineering feasiblity as
a waler supply project.

DWR was responsible for managing and -

coordinating the study, making preliminary
designg and cost estimates for the Sants
Ynez River dams and other potential
projects, and evaluating the merits of the
various water supply options. SBCFCWCD
contributions included eomputer pro-
gramming and using computer time to
evaluate and compare various aspeats of the
projects, such as hydrology and unit cost of
the options, estimating costs aof various
sizes of the 3WP Coastal Branch, and doing
word processing for the preparation of this
report. The Technical Committee, consisting
of the managers of major water purveyors
-within the County, reviewed the report at
various stages of its preparation and meade
valuable comments and suggestions. Private
citizens asked questions and made

worthwhile suggestions at publie meetings,
at which the scope and status of the report
were discussed.

The water supply options were then grouped
into various alternative plans that ecould
provide 45,486 acre-feet per year of SWP
water as contracted for by SBOCFCWCD. The
alternative plans were then eveluated and
are presented here to assist the people of
the several subareas in making decisions on
8 plan that eould provide future water
supplies,

This study did not consider the development
ol a water supply that would eliminate the
total water defieit in all subareas. This
was because the primary purpose of the
study was to evaluate the alternstives that
could deliver to SBOFCW(CD its SWP
entitlement and thus would be eligible for
State financing. These alternatives would
provide different levels of benefits and
yields in each of the five subareas and, in
each case, it waes assumad that water
development would be limited to . the
subgrea's alloeation of SWP entitlement.

Study Area

The study area, shown in Figure 2, consists
of Banta Barbara County and does not
include the small adjoining areas that are
hydrologieally conneeted to subaress in the
County. The study area covers 2,700 square
miles and is loeated in the Central Coastal
Hydrologie Area.

Santa Barbara County is bordeted on the
north by San Luis Obispo and Kern
Counties, on the east by Ventura County,
and on the south and west by the Pacific
Qcean. The County is traversed by mountain
ranges that separate it into the four fairly
distinet drainage areas that were used in
this investigation as study subareas, with
the division of the Santa Marie~Cuyama
drainsge basin: inte the Cuyama and Santa
Maria Subareas. (See Figure 2.) Mountain
ranges include the Sierra Madre, which
paraliels the northern border of the Caunty;
the San Rafael, whiech traverses southeast
to northwest through the ecenter of the



County; and the Sants Ynegz, which parallels
the South Const. - Loeated in the
northeastern mountainous region is the Los
Padres National Forest,

There are four major drainage systems in
Santa Barbara County. On the north is the
Santa  Maria-Cuyama  watershed, which
includes the Cuyama and Sisquoec Rivers;
these join {o become the Santa Maria River,
The Santa Ynez River is the major stream
in the central County, and its watershed
extends from Ventura County on the east to
the Pacifie Ocean on the west, Between the
western parts of the 3anta Ynez and Santa
Maria~Cuyama watersheds is the smaller San
Antonio watershed. The area between the
erest of the Banta Ynez Mountains and the
ocean is composed of a number of small
watersheds drained by steep intermittent
streams and is known as the Santa Barbara
watershed.

The eclimate is predominantly Mediterranean.
Temperature patterns vary throughout the
County. Average maximum temperature in
July can range from the 80s along the coast
to the 90s inland, Average precipitation is
about 18 inehes per year; however, it will

range from less than 10 inches in the
Cuyama Valley to more than 30 inches in
the mountainous areas. Nearly 90 percent of
the precipitation falls from November
through April,

Santa Barbara, Santa Maria, and Lompoc are
the largest of the five ecities located in the
County, They acecount for nearly 50 pereent
of the County's estimated January 1984 (by
the Californin State Department of Finance)
population of 320,400. Carpinteria and
Guadalupe are the other cities. Much of the
population lives in the unincorporated areas
of Montecito, Goleta, Santa Ynez, Los
Qlivos, Solvang, Buellton, mission Hdills,
Yandenberg Village, Vandenberg Air Force
Base (VAFB), Los Alamos, Oroeutt, Garey,
Sisquoe, and New Cuyama.

Agriculture in the Cuyama, Santa Maria,
gan  Antonio, Lompoe, and Santa Ynes
Valleys and the South Coast is an important
element of the County's basie economy.
Military and space activities at VAFB, the
University of California at Santa Barbara,
research, light manufacturing, government,
construetion, and tourism are other major

. sources of the area's income.

p———

A¥ - Acre-Ffoob or acrve~feat
AFB = Air Force Raag

AFY and AF/YR - Acre-feer per year

Control Raard
Cl - Conjunctive Use
DWR - Nepartmenc of Wacer Resources
EIR - Enviroomadtal Impact Report
gpl ~ Gallone pec minute
gped - Gallons per capits per day
ICDE - [n;ra-Caunty Distriburion System
kWh = kilowatthours
MFL - Million Fibara per litre
MCD - Million gallans per day

MEI ~ Municipal and Tmdustrial

Abbraviations Usad in Raport

CBEWQCPM - California Regional Water Quality

mg/L - Milligrams par iitre
D&M - Operationa and Maintenaoce

GBCFCWCD - Santa Barbara County Flood Goncrol
and Water Conasrvation District

S81.0CFCWCD - San TLuis Obispe County Flood
Zonkrsl and Water Consprvation Districk

SW -~ State Watnr
SWP - State Water Project
SWRCB - Bi{ate Water Renourcee Contronl Board

SYRWCD ~ Sants Yoee River Watar Consarvabtion
hiatrict

TDS - Total dissolved aolide

TH - Total hstdﬂgg;

TiMe - Trihalamethones

D5BR - United Statea Burean al Rezlamatisn

VAFE - Vandenberg Air FParee Base




Daflnitlons of Tirms Used in Report

ACRE~FOOT - The quantity of warer required
to cover one acre to a depth of one
foor; equal to 43,560 cubin feet, or
325,831 gallons.

APPLIED WATER DEMAND - The gquantity of
water that would be delivered for urban
or agricultural applications if no
conasTvation measures Were in place.

ARTIFIGIAL RECHARGE - The addition of
water to a ground water raeserveir by
human aarivity, such as irrigatiom eor
inducad infiltration from streams,
wells, or recharge basine. See also
GROUND WATER RECHARGE, RECHARGE BASIN.

BRACKYSH WATER - Water containing dis-
salved minerals in amounts that exceed
normally acceptable standards for muni-
cipal, domestic, and irrigation uses.
Considerably lesa saline than sea
water.

CONJUNCTIVE USE — The operabtion of a
ground water basin in coordinatien with
a surfape water atorage apd ¢onveyance
aystem. The purpose is to recharge the
basin during years of above-average
water supply ro provide storage thar
¢an be withdrawn during drier years
when surface watar supplies are below
normal.

CONEERVATION ~ As used in this repore,
urbsn water conservation includes
reducktiona realized from voluntary,
more afficient, water vae practices
promoted through public education and
from State-mandated regquirsments to
inarall water—conserving fixturas in
newly congtructed and rensvated
buildings. Agricultural water
coneervation, as used in rhis repert,
means reducing the amount of water
appliad in irrigation through measures
that inerease irrigation efficiency.
See NET WATER CONSERVATION,

CRITIGAL DRY PERIOD ~ A series of walar-
"deficient years, usually an historical
period, in which a full reserveir
storage system at the beginning is
drawn down (withour any spill} teo
minimum atorage at the ead.

CRITICAL DRY YEAR - A dry year in which the
full commirments for a dependable water
supply cannot be met and deficiencies are
imposed on water deliveries.

DESALTING - A process that converts sea water
or brackish water to freah water ar an
otherwise more usable coudition through
removal of dissolved salids. Also called
“dergalination'.

FIRM YIRLD - The maximum annual supply of a
given water development that is expected to
be available on demand, with the understand-
ing thar lower yieldr will occur in accord-
ance with a predetermined Bchedule atr
probability.

GROUND WATER - Water that occuts bensath the
land surface and completely filla all pore
spaces of the alluvium or rock formatiom in
which it is located.

GROUND WATER BASIN - A ground waeer reservoir,
together with all the overlying land surface
and underlying aquifers that contribute
water to the reservoir.

CROUND WATER MINIRG -~ The withdrawal of water
from an aquifer greatly in excens of
repleniahment; if continued, the underground
supply will eventually be exhauated or the
wyter table will drop below economically
feasible pumping lifra.

GROUND WATER OVERDRAFT - The condition of a
ground water basin in which the amouat of
water withdrawn by pumping exceeds the
amount af water that replenishes che barin
over a period of years.

(GROUND WATER RECHARGE - Increases in ground
water by natural conditions or by human
activiry. See also ARTIFICIAL RECHARGE.

GROUND WATER STORAGE CAFACITY - The gpace
contained in a given volume of deposits.
Under optimum use conditions, the usable
ground water storsage capacity is the volume
of water that can, within cpecified econamic
limitationa, be alternately extracted and
replaced in the reservoir.




GROURD WATER TABLE - The upper surface of

the zone of saturation (all pores of
gubaoil filled with water)}, except
where the surface is formed by an |
impermeable body.

MILLIGRAMS PER LITRE - The weight in
milligrams of any substancs dissolved
in one litte of liquid. Nearly the
same #8 parta per million,
Abbreviation! wmg/L.

NET WATER CONSERVATION — The difference
batween the amount of applied water
conserved and the smount by which this
conservation rednces usable return
flﬂwﬁ »

NET WATER DEMAMD - The applied water
demand less water aaved rhrough
conservation efforts (= net applied
water = actual water used).

PERCOLATION - The downward moveuwent of
water through the soil or alluvium to
the ground warar table.

RECHARGE BASIN - A surfage facility,
aften a large pond, used to increase
the infiltration of warer into a
ground warer basin.

RECLATMED WATER - Urban waste water that
becomas suitable for a specific
bencfieial use as a result of
treatment .

RETURN FLOW — The portion of wirhdrawn
water that is pot comauvmed by evapo-
transpivation and returns inatead to
ite source or to another body of
waker .

REMSE - The additional use of once-used water,

SAFE YIELD (GROUND WATER) - The maximum
quantity of water thar can be withdrawn from
d ground water basin over a long period of
time without developing a condition of
overdraft. Sometimes referred to as
gustained yield,

_SALINITY - Generally, the concentration of

minexrsl salts dissolved in water. Selinity
way be measured by weight (tocal diasolved
aotids), elactrieal conductiviry, or esmotic
pressure. Where ses water ig known to he the
major source of salt, salinity is often used
to refer to the concentration of chlorides
in the water. See also TOTAL DISSOLVED
SOLIDS.

SEA WATER INTRUSION - The movement of salt
water into a body of frash water. It esn
osecur in eirher surface water or ground
water bodies.

TOYAL DISSOLVED SOLIDS - A gquantitative measure
of the reeidual minerals disspolved in water
that remain after evaporation of a solurien,
Usually expressed in wmilligrams par litre.
Abbrevietion: TDS. See also SALINITY.

WATER RECLAMATION - The treatment of water of
impaired quality, ineluding brackish water
and Bea water, to produce a water duitable
tfor the inreaded use.

WATER RIGHT - A legally protagted right to take
possession of water in & water supply and to
divert that water for baneficial use.




CHAPTER Il. SUMMARY OF FINDINGS AND CONCLUSIONS

Summary Of Findings

Among the salient points that eame from
the information developed in this and
previous studies are the following:

1. The population in Santa Barbara County
iz projected to inetease from 299,000 in
1980 to 368,000 by 2010; irrigated
agrieultural land ig¢ projected to
inerease from 94,000 aecres in 1980 to
101,000 acres in 2010.

year (AFY) between 1980 and 2010,
while applied annual agriculture demand
after conservation would drop slightly
from 213,060 AFY in 1980 to 205,000
AFY in year 2010. Therefore, total
walet damand after conservation would
remain constant at about 284,000 AFY
between 1980 and 2010. The 1980
demand and supply for each subarea and
for the whole county are displayed in
Figure 3.

3. The estimated dependable supplies of the

2. Assuming that present trends prevail,
the projected annual applied urban
water demand after conservation would
rise from 71,000 to 79,000 acre-feet per

County (surface water, tunnel infil-
tration, ground water, and reclaimed
water), aftet taking into account
effeects of eonservation on return flows,

@I‘ Upper Santa Ynez Subarea

Gouth Coast Subarea

Rere—feet per year (x 1,888)

| | L 1 I i

1%} 188 158 B8 258 3808
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Supply .

GEN
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Ay -- Agricultural water demand.
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4.

would drop from 219,000 AFY in 1980
to 216,000 AFY in 2010.

Thus the Countywide dependable water

supply, which was 65,000 AFY short of -

meeting the totel 1980 net water
demand*, will be 68,000 AFY short of
meeting the projected total net water
demand in 2010, The 1980 shortage of
65,000 AFY was made up of the
following shortages:

Cuyama Subarea 20,000 AFY; Santa
Maria Subarea 22,000 AFY; San Antonio
Subarea 12,000 AFY; Santa Ynez
Subarea 7,000 AFY: and South Coast
Subarea 4,000 AFY.

5. The difference between demand and de-

pendable supply is being met by long-
term overdraft of the ground water
basing and, to a much lesser extent, by
use of excess water accumulated in
surface reservoirs during wet years,
Long-term overdeaft of the ground

‘water basins has caused ground water

level deeclines and gradual water quality
degradation in many parts of the
County, especially in the Cuyama, Santa
Maria, and lower Santa Ynez Subareas.

6. All new water supplies identified to date

are much more expensive than praesent
supplies.

7. To meet the anticipated future Ishortage,

the SBCFCWCD, on February 26, 1963,
contracted for SWP water. On August
31, 1981, the initial contract for 57,700
AFY of entitlement was reduced to
45,486 AFY. All this entitlement is
assumed to be for muniecipal and
industrial uses and not for agricultural
use. However, agricultural water usSers
would benefit indirectly from eany
development of an additional supply.

Completion of the 3WP's Coastal Branch
would provide the facilities to deliver
the SWP water to Santa Barbara

" County, as well a3 to San Luis Obispo

both counties have

County. However,

requested and have been granted delays
in beginning construetion of the Coastal
Branch.

9. As ouilined in the YRevised Guidelines

on Funding Loeal Water Supply Projeets
for Inelusion in the State Water
Projeet”, December 28, 1982, SWP funds
and energy might be available for at
least partial funding and power
requirements of local supply projects.
Specific engineering, economie,
finaneial, environmental (inecluding
water quality), and institutional eriterias
would have to be met. The water
supplied by the loeal projects would be
delivered in lieu of SWP water from the
Delta through the California Aqueduct
and the Cosastal Branch., Also, SWP
funds would have to be available Tor
siuch a program. Loeal projeets eould be
used to supply the entire SWP
entitlement to water or only a portion
of the SWP entitlement, and the
remainder could be supplied via a
downgized Coastal Braneh. It should be
noted that further evaluation of the
guidelines will continue, along with the
examination of methods of {inancing
future SWP features, which inelude
loeal projects, because of the present
uncertainties regarding SWP funds.

10. The following loeal projects, by subarea,

have been selected a3 the most
practical potential water supply options
whieh could develop water within Santa
Barbara County. Whila the listed loeal
projects have potential within various
subareas, some may not be economieally
femsible or competitive with imported

water. Some also have water quality
problems and potential for causing sign-
ifieantly adverse environmental impacts.
Cuyama Subarea
Santa Barbara Canhyon Reservoir
Santa Maria Subatea

Round Corral Reservoir

10

Equal to applied water use less effects of water conservation efforts,
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Derglinglion of sea water
San Antonio Subarea
Nonea

Santa Ynez Subarea (upper and
lower)

Cachuma Reservoir (existing)
plus conjunctive use *

Cachuma Dam enlargement (27-,
33-, or 42-foot inerease in water
surface elevation) plus conjunc-
tive use, *

New Gibraltar Reservoir plus
gonjunctive use, *

Santa Ynez Subarea (lower only)
Salsipuedes Reservoir
Desalination of sea water

South Coast Subarea

Cachuma Reservoir (existing)
plus conjunetive use**

Cachuma Reservoir enlargement
(27—, 33-, or 42-foot ineresse in
water surface elevation) plus |
conjunclive use.¥#*

New Gibraltar Reservoir plus
conjunctive use.**

Goleta waler reuse

Santa Barbara City regional
water reuse

Desalination of sea water

Combinations (referred to as alterna-
tives) of these local water supply
options, with or without a dJdownsized
Coastal Branch, could be developed to

12.

13.

14.

15.

deliver SBCFCWCD's 45,488 AFY of
SWP entitlement in accordance with the
SWP contract and DWR poliay.

The four water supply alternatives that
were found to be the least costly are
Alternatives 11, 12, 13, and 16, whieh
are deseribed in Table 1. For
comparison, Alternatives 14, which
develops Gibraltar plus conjunetive use,
and 15, which delivers SWP water, are
also described,

Determination of the least cost alter-
natives was based on April 1984 United
States Bureau of Reclamation (USBR)
Construction Cost Indices and economie,
finaneial, and repayment considerations
and formed a basis for comparison of
alternatives. Considerable effort was
expended in developing the best cost
data based on past studies and some
new evalugtions, such as those done by
DWR {loeal projects on the upper Santa
Ynez River system, desalination of sea
water, and water reuse project at
Goleta) and SBCEFCWCD (Branch Can-
yon, 3anta Barbara Canyon, and San
Antohio Creelk Reservoirs). The actual
eosts, methods of financing and repay-
ment, and alloeation of costs will be
the subject of further diseussions among
EWP water supply contraetors,
SBCFCWCD, its member agencies,
SLOCFCWCD, and DWR, as specifie
projects, or options, are identified.

In addition to the options ineluded in
the alternatives in Table 1, water
conservation, walershed management,
and weather modification programs were
considered important,

Before any of the alternatives or their
components can be implemente‘d,
SBCFCWCD must inform DWR as to its
preferred alternative or other water
supply option and DWR must determine
its feasibility based on engineering,
eeonomie, finanecial, legal (local water

* Delivery of Santa Ynez River water from )
Santa Ynez Subarea would require a pipeline from Cachuma Reseryoir to Lompoe.
**Water development shared between Santa Ynez and South Coast Subareas.

8 reservoir in the upper watershed to the lower

11
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TABLE 1

MOST PROMISING WATER SUPPLY ALTERNATIVES TO MEET SAWTA BABRBARSA COUNTY
WATER ENTITLEMENTS FROM THE STATE WATER PROJECT
(Unit Cost in $/AF; Annual Cost in $/¥r)

SUPAREA {SWF Futitlement)

Ale #11, SH EG.C

Ié:“:FlEa')

AlE.#12, SW tn Cu,SMW,5A,

Ay

{1603, S to. G dwv,Sa,

Alb.$l4, 5S¢ to Cu,SH7.5a, "

Mle. M3, Sithodll.

ALt L6, 3W Ep Cu S5MV, 54,

& LST: A11 elss Lacal™ ~| & LST; All elme Local E'ISYi:-All elee Locat -] & 157; &ll =lae Local Parriciy & TAFA; &1} elye Local
------------- . Amountl- Gl | - Aomusl | Asounk] Undt Ammcal | Amount| o Heit | Aonpdl ]  Amoumet| Tait Arongl | s Amont | Tadr Amaal
W¥ater supply optlom - MFE Y e T opaet AFT 1 cost cast AFY i P ensE ; AFY | coae coat - AFY | conr cont
CUYAMA (1,500}
Santm Barbars Caoyon Reservoir B o o 0 0 _ 2 ¢ ¢l o a 0
Stare Water Project ST LF90A00°] 1500 1113 1790400 _ 100 1118 E7S8400 1600 1115 I790s00
Totals 1796400 | 1808 1119 1790400 T804 1119 13 1500 111%  1790&d0 1600 1105 1790400
BANTA MARTA (15,3300 - '
Romnd Coresl Zemerwoic o o 2 5 0 o o ¥ o 2 b
Desalination nf Seawater . L 0 ] ] 1] a a BT 1 o] L+ 1]
State Water Project 1785706 | 16850 452  TIRATNO 16850 462 TIB4TRO 7245506 16850 485 AP0
Totata " 77asTon | 1530 a6z T7RATDO 14858 46z  77B4300 7285308 18850 485 al7aaso
SAN ARTOMID {23} e LT
Stare Water Project =S = SR 111 23 A3 14450 3 59 14880 23 200 16100
SANTA YSEZ, LOVER (12,000) ot TCoj, Tde :|cachuma (52£2) conj. Oae
Gihraltar + Lompoc Pipeline SR LR Y 0 0 o N ¢ 6 a o o
Cachuze + Lompoc Fipeline BGH PR R 1) 1] o ] 9 - 2E05430 o 0 [H 4500 650 2943500
Salnipuedas Besarwoir RN SRR 1 -0 & 1} a N LN I L1 1] o o 1} o
Dedafination of Seswater s B - n 1] 1] a0 L. & L] 0 0 o 1] o
Scare Watsr Prnject 12000 725 . 8100000 | 12008 725 3700000 | 9322 766 - Y29k6I8 | 12000 725 BTO0GM 7500 715 5382500
Totals fZo0d . 725 CBT0O00C | 12000 725 8700090 | _120GD0 38 $40B0GB | 12000 725 S70060D 12000 895 B328000
BANTA THEZ, UPPER {2,576) Cachams (27ft) Conj. Mee |Cachume (33E} Comj. Use |Cachums {425t) Cenj. Dse |Few Sibraltar, Conj. Hee Cechuma (42£t) Conj.-Use
Hew Gibraltar Reservoir R ] 0 a o | o o4 2578 427 1100BDS
Existing Cachuma, Conj. Te . - Ly 0 [} D L 'l o ] 2.
Enlarged Cachima Resersoir 2578 - - 32:&52_3 3] o7 1Tl 4] ] a |-
Stace Water Praject -0 L D A S 0 o o
Totals 1518 427 1100805 |
SOUTHE COoaST (12,8357 Wew Gibraltsr, Ceoj. Uae |
¥ew Gibraltar Xeserwoir L o o 0 o 10547 427 4501435
Exisring Cachuma, Coaj. Use L A | o a a o L o
Bnlarged Cathuse Eeserwoir L09s2 6. 1378692 | 12435 150 1740980 ] D o I7TE 1780452
Golets Watetr Eeuse 345 173 LASTTER 0 o [} L] 0 8 o o
52 Eegionul Water Reurs . {11l 1} a [} 5z 1151 1210832 1) Q
Deaglicarion of Seawaksr SR 0 a 0 84l 1211 1D18s3) 1135 T296105
State Satar Project : | 1] ] 0 i} a il 0
T torals 12435 1.0 1740900 12635 541 6130737 128 &0TESS?
OOTHTIWIDE {45,435} 1
Torals 45586 45536 576 26121333 502 22828155
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rights), and institutional considerations
and their environmental impaet. If a

. Santa Ynez River system project iz sel-

186.

ected, agreement a3 to its yield and
distribution of other project yields on
the river system must be reached among
all affected parties. In addition, DWR,
in cooperation with the SWP water sup-
ply contractors, must determine its
method of financing and whether it fits
into the overall SWP future facilities
finaneing program. If it meets these
eriteria, DWR must giso determine the
method of repayment. Noreover, SWP
finaneing of loeal projeects is subject to
availability of funds and requirements

for construection of future SWP
facilities,
The development of an alternative to

supply and deliver water to Santa
Barbara County water purveyors could
not be realized for 7 to 10 years after
& decision is reached by all parties.

Conelusions

On the basis of findings in this study, the
following conelusions ean be drawn:

1.

Santa Barbara County has e current and

long-term water shortage, which could
have adverse conseguences.

Delivery of SBCFCWCD's full entitle~
ment of SWP water, whether via the
Coastal Branch ot local supply projects,
will not meet Santa Barbara County's
entire projected shortage. However, if
delivered to subareas in the quantities
presently allocated (Table 2), the total
shortage would be concentrated in the
Cuyama and San Antonio Subareas.
There are no local projects in these
subareas that could make up the
projected deficits.

1f the ground water basing continue to
be overdrafted, deterioration in ground
water quality will persist, particularly

in Cuyama, Santa Maria, and lower
Santa  Ynez Subareas. In eoastal
sections, it ecould cause sea  water

10,

intrusion. Moreover, & continued decline
in water levels means an increase in
pumping costs,

. Water conservation is one way to help

Santa Barbara County decrease its
water supply defieit, but conservation
alone cannot significantly affeet the
supply and demand balance.

Continued emphasis should be placed on
on-going watershed management and
weather modifieation programs es a
desirable means of developing additional
water in the County.

The importation of good quality SWP
water would result in better gquality
effluent from waste water treatment
plants and would improve the quality of
the receiving ground water in northern
subareas. Although the SWP entitlement
water js not scheduled for direct
agricultural use, agricultural water
users would benefit from its
importation.  The amount of ground
water available for agriculture would
increase both from increased return
flows and from less pumping for
municipal and industrial uses. This
would result in higher ground water
levels than would otherwise oeceur, and
this would deerease the pumping lift for
ground water users, thereby saving

energy costs.

In the South Coast and upper Santa
Ynez Subareas, imported water is not
economically competitive  with loeal
projects partially financed by the SWP.

In the Cuyama, Santa Maria, and San
Antonio Subsreas, no local projects are
ecopomically competitive with imported
water,

In the lower Santa Ynez Subarea, local
projects are economically marginal when
compared with imported water,

The enlargement of Cachuma Reseryoir
by raising Bradbury Dam 27, 33, or 42
feet and the buoiding of a New
Gibraltar Reservoit, plus conjunctive

13



TABLE 2

STATE WATER PROJECT ENTITLEMENT BY SUBAREA

SUBAREA Amounts,
Agencies in acre~feet per year
CUYAMA

Cuyama Community Services Distriet
Cuyama Valley Community, Inc.
Subarea Total

SANTA MARIA
City of Santa Maria
Southern California Water Company (Orcutt)
Reserved SWP entitlement
Subarea Total

SAN ANTONIOQ
Casmalis Community Services District
Subarea Total

SANTA YNEZ
UPPER
Buallton Community Services District
Santa Ynez River Water Consv Dist, ID #1
Subtotal

LOWER
City of Lompoc
Mission Hills Community Serv Dist
Vandenberpg Air Force Base (VAFE)
Subtotal
Subarea Total

SOUTH COAST
Carpinteria County Water District
Goleta Water Diatrict
La Cumbre Mutual Water Company
Montecito Watar District
Morehart Land Company
City pf Santa Barbara
Santa Barbara Research Center
Summerland County Water District

Subares Total

SRCFCWCD TOTAL

1,000
600
1,600

11,300
3,000
2,550 *
16,850

23
23

578
2,000
2,578

4,000
500

7,500 **

12,000
14,578

2,700
3,000 hw
1,000
2,185

200
3,000

50

300
12,435

—_— .

45,486

* 2,050 acre~feet originally allocated te Goleta and 500 acre-feet
Gflglnally reserved for VAFB are shown as 'Reserved SWP Entitlement’

in the Santa Maria Subarea.
#*% Qriginal request for 8,000 acre-—feet has

been reduced as shown.

#%% Qriginal allocation of 5 ,050 acre~feet has been reduced as shown,
pending results of the June 1985 election on retaining entitlement.
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use in both cases, are the main options
for the upper Santa Ynez and South
Coast BSubareas in terms of least cost
alternatives.

11. The only significant potentiall for re-

claiming water i3 in the South Coast
Subarea, beecause its treated waste
water is diseharged through outfalls to
the ocean and is lost as a source of
aupply. However, because of the large
amount of energy required for treat-
ment and the necessity to provide a

12.

Separate distripution system, reclam-
ation is an expensive source for water
with limited uses. In the other four
subareas, the effluent from waste water
treatment plants and septiec tanks
largely returns to the ground water
basins and 1& not lost.

An early decision on the alternative to
be considered by all parties is desirable
because of the long lead time (7 to 10
years) required to analyze, plan, and
construet supply and delivery facilities.

SANTA BARBARA COUNTY contains bBeoth agricultural and urban areas.,

In

upper photo s scene in Cuyama Subarea, taken near the commutiity of New

Cuyama.
Subarea.

Lower photo shows the City of Santa Barbara in the South Coast
The City is the county seat and largest city in the County.

15
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CHAPTER . WATER DEMAND PHOJECTION$
AND COMPONENTS OF.EXISTING SUPPLY

This report summarizes and updates water
demand and supply information that has
been developed by the Santa Barbarg
County Water Agency, the State, the
SBCFCWCD, other local agencies, and con-
sultants. The purpose of the updating is to
define the adequacy of current water
supplies in terms of anticipated water
demands and to determine the extent to
which any deficits ecould be offset by local
projects, a ecombination of local projeets and
a8 downsized Coastal Branch, or the
importation of the full SWP entitlement,
Water demand and water supply have been
projected to the year 2010 by subarea.

As is pointed out in DWR's Bulletin 198-84,
"Water Conservation in California”, in order
to plan future water development properly,
the effeet of eonservation on future water
use must be considered, The way in which
conservation programs will affeet the supply
and use of water is not always obhvious.
Water does not disappear when it is used; in
most cases, some of it ean be recovered and

used again. Thus, a reduction in water use -

will not always result in a real saving of
water.

Water is lost to further use when it flows
to the sea or a salt lake, seeps to a body of
saline ground water, or passes into the
atmosphere. A reduction in these losses is a
water supply saving.

Wwhether or not a particular conseryation
measure will result in & water supply saving
depends on where the water is being used.
Just over hall of the water delivered by
urban water utilities in California is used
indoors for washing. and for flushing toilets.
Virtually ell this water is collected by
sewers, ireated, and then discharged to a4
river, the sea, or land disposal areas. In
areas where sewange effluent is discharged
to rivers or pereolation ponds and becomes
part of the supply, a reduction in indoor use

will not be a water supply saving because it
will reduce the supply However, when the
sewage effluent is diseharged to the sea or
to a river or an estuary when there iz no
downstream use, reduetions in indoor use
will be water supply savings beecause no
downstream users will be affected.

Mueh of the water used for watering lawns
and gardens is lost to the aimosphere.
Reduetions in this consumptive use will be
water supply savings. Some of the water
used on gardens runs off and eventuslly
flows into storm drains. Reduetions in this
runoff of excess water will be water supply
savings only when water from the storm
drains is discharged to. the sea or is
otherwise lost to further use.

When water is used for irrigation, some is
lost to the atmosphere as transpiration from
the c¢rop and evaporation from the soil
surface, some runs off the end of the field,
and some seeps into the ground. In most
cases, the water that runs off the end of
the field and seeps into the ground is
available for use elsewhere. Most
improvements in irrigation practice do not
affect the amount of water lost to the
atmosphere. Consequenily, reductions in
applications of irrigation watepr will not
generally result in water supply savings.
Real savings in the amount of water used in
agriculture can be achieved only by ehanges
in the ecrops grown and improvements in

-irrigation practice in places where runoff

and seepage go to the sea, a salt lake, a
body of saline pround water, or is otherwise
unudable.

Water Demand

Urban and agriculturel use are the main
catepories of water demand. Of the
combined net urban and apgricultural applied
water demand in 1980, 75 percent was for

17



agriculture and 25 petrcent was for urban
use, Urban water use in 1880 was about 5
percent higher than in the mid-1970s, even
though there was some retrofitting of
water-saving devices in older homes and the
mandatory installation of water-conserving
equipment in new houses, The urban water
use increase simply seems to have run in
proportion to the inerease in population
{(although five years is probably too short a
period in whiech to obtain an accurate
estimate of water use trends).

The 1980 ecountywide water demand to
gupport  both urban and agricultural
activities is shown in Figure 4 and is
summarized for 1980 to 2010 in Table 3.
Figure 5 shows 1980 water demsnd by
subaraas,

Urban Water Demand

In this study, urban demand is defined as
the water demand other than instream use

and agricultural irrigation, whether in rural
or eity environment, and ineludes domestie,
commereial, and industrial water uses, Undet
the assumption that only water from the
current supply would be available, water
demand was projected to the year 2010 on
the basis of population projections and per
capita water use. . With more water
available, population and water demand
might be slightly higher, but this is not
antirely predictable, as by far most of the
water used in Santa Barbara County is for
agriculture,

Table 4 shows eight calendar years of urban
water production by subarea and purveyor.
The urban water use shown in this table
represants almost all wurban or domestic
water use in Santa Barbara County.

Future wurban water demand in Santa
Barbara County, based upon population and
per capita water use, is shown in Table 5. A
breakdown of wurban demand and conser-

= Urban

= 71,188  (25%)
Agriculture
213,188 (75%)

Total 284,200 AFY

Units: Acre—feet per yoar

Figure 4.

15988 SANTA BARBARA COUNTY WATER DEMAND BY TYPE USE
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TABLE 3
TOTAL WATER DEMAND

In acve-feet per year

Item 1980 1990 2000 2010

Total urban/agricultural
unadjusted water demand 307,100 323,650 329,720 331,100

Total urban/agriculteral

existing and anticipated
conservation® - 22,900 ~ 36,450 -~ 42,920 - 46,800

Total urban/agricultural
water demand 284,200 287,200 286,800 284,300

* Aetual water savings are considarably less than comservation amounts shown
because of the effect couservation has on supply, i.e., reducing return flows.

Cuyama
28,988 (18%)

it ol A A A

Santa Maria
111,68@ (33%)

ﬂjSan Hntpﬂin
19,808 { 7%}

L o Tl i ol i ol ol il il il il e e e i)
i
-

frreorars 7
A A A A A AN A // / //ﬁ;’% ,'ff/

i
s
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Ianer Santa Ynez
37,608 (13X)

34,200  (12%)

South Coast
52,108 (18%)

Total 284,280 AFY

Units: Acre-fuat per yaar

Figure 5. 1380 SANTA BARBARA COUNTY WARTER DEMAND BY SUBARERS
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TABLE #
SANTA BARBARA COUMIT WATER FROPUCTION - UREAN {ME1} TSE
In acre fest per year

B CALEMDAR YEARS . 4 Fr. Awve 4 Tr.Ave.
HAJOR WATER PURVEYORS 1975 ! 1976 r 1977 ] 1378 [ 1979 [ 1980 ’ 1831 -I 1362 137578 1979 -82
Wew Cuyema 288 30 321 300 295 a2 333 262 302 96
Cujamsy 75 75 75 15 15 Fb] 75 15 5 75
Ventucopa & Miszc. o e ] 9 g ] 9 9 e o
SOBTOTAL, CUYAMA 32 384 405 384 379 376 417 346 IBE 380
City oi-Senta Maria 8,063 8,033 7,309 7,546 3,142 8,755 B,EZ1 B,313 7,761 B, 458
SoCalif.Wir,.Co.(OrcutaSisq} 1,780 4,004 4,47 6,353 4,847 5,30 3,B5L 5,299 5,157 5,337
City of Cuadalupe B5D BaS TRI 712 -1 762 | 515 800 Tl
Lake Marie Waker Go. 143 als 375 252 2352 59 238 135 215 236
Misc. SM Walley & Industrial 7,650 7,400 7,808 7,450 7,650  B,090 1,000 5,300 7,425 7,260
SOUETOTAL, S4NTA MARIA 0,286 20,508 20,539 20,239 — 21,557 23,214 32,448 20,782 0,418 22, 000
Lo 4lampa Cowm.Serv.Dist, 150 158 153 161 05 30 211 211 157 214
SurroandingRantches {privace] an 40 B 20 - | 20 40 80 ) a0
Gasmalia 16 16 17 15 16 1r 27 27 18 22
SOBTOTAL, SaM AHTONID 4B 155 55 135 301 327 318 KHE: | 253 E11
City af Lempoc 3,301 3,314 3,300 3,173 3,573 3,775 3,654 5,632 3,272 3,659
VTandenberg Air Porce Bass 3,698 4,392 &, 455 5,021 5,095 5,831 5,076 4,781 4,192 4,896
ParkWirCo.{¥an¥il .&GolECar} 1,777 1,878 1,804 1,649 1,870 1,877 1,954 1,651 L, 777 1,826
Hissiom Hille Wtr.lo. 4593 500 500 510 500 583 492 417 428 438
Misc. Lower Samta Ynez 30 150 - 155 150 133 165 165 165 154 : LES
SOBTOTAL , LOWER SANTA THEX 5,509 10,234 10,214 5,503 M, 11,231 11,331 10,646 _ 9,593 10,853
5Y Riv.Wtr.Cona.Piet.ID#¥1 1,218 1,32i 1,072 1,077 1,113 1,258 E,212 1,108 L, 147 L, 197
5nlvang Mum, Pmprov.Disk. 1,20 1,264 1,198 1,48 1.122 1,23t I B2 1,569 1,130 L,3B&
Burllton Ceomm.Serv.Dist. 550 535 523 Bal 716 752 T 725 © 539 T4l
Mise. Hpper Sawta Yne=z 50 530 SE0 580 2] _BOS al0 BI 543 G5
SUBTOTAL, UPPER SANTA THEZ . 3,368 3,350 3,358 3,398 3,61 3,834 4,221 4,012 3,418 3,530
Carp.Co,Wzr Diat. 2,38 2,233 1,902 1,ga7 2,020 2,085 2,268 2, 140 2, 0LS z,126
Summarlacd Co.Wer.Disk, 150 162 131 127 199 o137 113 110 143 L7
Montecizo Water Bistzice 3,B0E 3,546 3,213 2,960 1,358 3,599 3,800 3,112 3,381 3,467
Ciry of Santa Barbara 15,854 14,685 12,917 12,585 13,954 EA,TSO0 25,305 12,330 14,006 14,085
Goleta Water Ddatrict 11, m0 12,381 10,6685 11,112 11,971 tz,0l8 EH,731 10,401 11,135 11,53G
La Cumbre Muotoal Wir.Co- 1,593 1,305 1,408 1,%0 1,398 1,525 1,357 EL 248 1,462 1,382
Miee South Coaat Areas 255 875 575 895 905 _ 315 920 920 Br5 415
SUBEOTAL , SOETH COAST 35,496 35,347 AL,1l1 30,907 33,72z 35,009 B, 44 31,261 33,13 13,622
T0T4l, URBARIZED AREA OF :
SANTA BARBARA COTHTY 63,38 70,377 65,882  64,B35 69,804 5,000 73,229 67,365 67,533 1, 100

HOTES: I. AIl walues are im AFY amd sre derived from monthly and smouaf pradoction figurae supplied te the Water Agency by the warious weter purveyors.
2. The City of Santa Barbara and Geleta Water Diatrict fipgores zrz adjusted in theitr amnval prodection values by the aoount of the City eEchange walue.
3. Cplata Water Bistrict is further adjuated by the amomfb delivered to La Cumbre Mutual Water Coopany 2ach year.
5. Tha Sancz Teez ID#E and Solvemg Mmmicipsl Improwemsnt Disktrice waloea are adjusted to reflect the deliveries From ITWFL oo SMID.
5, vVendenbarg ¥illage [(Park Waker Cp.) uwe is gupgmented by the astimeared golf cowrss water ose (330 AFY in 1975 te 360 AFY in 193%)-
E. Water Purverors are grouped inko Subareas #here principal mse ocrcurs . Sources of waker 3ay he [from other arexs {as par Casmalia & Vandenberg AFBY .



TABLE 5
URBAN WATER DEMAND

In acre-ieet per year

Item 1980 1990 2000 2010

Unadjusted applied’

water demand 76,100 85,250 89,520 90,700
Existing and anticipated

conservation* - 5,000 - 8,150 ~10,270 -11,600
Total urban

water demand 71,100 77,100 79,250 79,100
*Actual water savings are considerably less than conservation
amounts shown because of the effect comservation has on supply,
i,e., reduting return flows. -

vation by each subarea is eonteined later in

this chapter. !

Population. The Santa Barbara
County-Cities Area Planning Council
"Forecast 82" population projections (to the
year 2000) for the County were distributed
among the five subareas. A rational projee-

tion was then made from the "Forecast 824
data for 2000 to arrive at the figures used
for 2010. The projections are presentad in
TFable 8.

In 1980, about 57 perecent of the population
was concentrated in the South Coast Sub-
area, where the communities of Goleta,

TABLE 6
POPULATION PROJECTIONS

Bubarea 1980 1990 2000 $ 2010
Cuyama 1,200 1,700 2,400 3,000
Santa Mavia 67,400 88,000 95,000 100,000
San Antonio 1,400 1,800 2,200 2,500
Santa Ynez 57,600 71,500 75,500 74,000
Lower 43,900 54,000 57,000 60,000
Upper 13,700 17,500 18,500 19,000
South Coast 171,100 178,000 181,000 183,000
Total 298,700 341,000 356,100 367,500
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Santa Barbara, Summerland, Montecito, and
Catpinteria and the University of California
are located. Qther major urban ateas are
Santa Maria, Guadalupe, and Qreutt in the
Santa Maria Subarea; Lompoe, Vandenberg
Air Foree Base, Vandenberg Village, and
Mission Hills in the lower Santa Yneg
Subarea; and Buellton, Solvang, Los Olivos,
and Santa Ynez in the upper Santa Yneg
Subarea,

Growth is projected to he greatest ip Santa
Maria and lower Santa Ynez Subareas.

Countywide, the population is projeated to
inerease by 23 percent, or 69,000, by year
2010,

A January 1, 1984, County population
estimate of 320,362 by the California
Department of Finance indiecates that the
population in Santa Barbara County is
growing sbout in step with the predietion of
"Forecast 82", which projected population at
325,900 by 1985,

Per Capita Use. FPer eapita water use
differs from one subarea to another beeause
of a number of variabies, among which are
differences in eclimate, industrial and
commercial development, economic status,
and availability of water, Each subarea is
unigue in its ecombingtion of factors
contributing to per capita water use. Few

of these factors are directly

measurable.

Appendix B shows the 1979-18982 calendar
year average water use of the major water
purveyors in Santa Barbara County. For the
South Coast and upper Santa Ynhez, only
part of the supply is ground water. For the
rest of the County, the water produetion is
exclusively ground water. The last tweo
columns display the purveyor area 1980
population and the gallons per capita per
day (gped).

Using water use information found in
Appendix B, the per eapita urban water use
by subareas was determined and is presented
in Table 7. Private industrial {(mainly oil
field aetivities and vegetable processing and
cleaning) use in Santa Maria Valley and
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TABLE 7
1980 URBAN PER CAPITA WATER USE
IN SANTA BARBARA COUNTY

Gallons per capita

Subares per day
Cuyama - 283
Santa Maria* 197
San Antoanto 201
Santa Yoez 182
Lower¥x 154
Upper 256
Spouth Coast 175

*Private industrial pumpage {oil
companies, etc.) is excluded from
Santa Maria Subarea calculations.

#**Vandenberg AFB is excluded from
lower Santa Ynez calculations,

Vandenberg AFB use {only part of whieh is
for domestie-type applications) were ex-
¢cluded from the gped caleulations, but
included in the overall caleulations of urban
water demand.

Urban Water Conservation. Congervation

measures 1n  3Sants Barbara County are
expected to reduce applied urban water
demand by approximately 13 pereent, or

. about 11,800 acre-feet annually, by 2010.

Net water conservation is considerably less
than applied water conservation because the
reduetion in return flows decreases supplies,

Reduetions would be realized from
voluntary, more efficient water use
practices promoted through public education
and from State-mandated requirements to
install water-conzerving fixtures in newly
constructed and renovated buildings.

Updated anticipated savings, from Bulletin
160~83, "California Water Plan - Projected
Use and Available Water Supplies to 20107,
published December 1983, attributable to
eongervation measutres are presented in
Table 8.



TABLE 8
URBAN WATER CONSERVATION *

In acre-feet per year

Subarea 1980 1990 2000 2010
Cuyama 20 30 100 100
Santa Maria 800 2,050 2,900 3,500
San Antonio 16 50 0N 100
Santa Ynez 500 1,300 1,700 1,900
Lower 300 800 1,000 1,100
Upper 200 500 700 800
South Coast 3,700 4,700 5,500 6,000
Total 5,036 8,150 10,270 11,600
* Net conservation is less than conservation amounts shown due to reductions
in return flows.

Apricultural Applied Water Demand
1

Agricultural applied water demand, the
amount of water applied to irrigate erops in
the field, is caleulated by multiplying the
area. devoted to the various crops by the
unit applied water use values for those
erops. The unit water use by a given ¢rop
can vary from one subarea to another
depending upon the particular combination
of growing conditions. The Santa Barbars
County unit values for this report were
derived from DWR's Bulletin 160-83.

Agrieultural water demand has been
projected to the year 2010, as shown in
Table 9. Agricultural water demand, which
was modified to refleet Santa Barbara
County Cooperative Extension estimates and
projections, is projected to increase
gradually to the year 2000 and then hold
almost level to 2010.

Irvigated Land. Based upon a crop survey by

the University of California at Santa
Barbara, there were approximately 835,000
acres under irrigation in Santa Barbara
County in 1975. By 1980, irrigeted acreage
had increased to 94,000 acres. Much of the

ingrease is in orchards (avoecados) in the
South Coast Subarea and vineyards in the
north ecounty subaress (Santa Ynez, San
Antonio, and Santa Marig).

Table 10 shows the projected irrigated
agriculture to 2010, assuming that only
current water supplies are available. The
total irrigated agriculture is projected to
ineresse steadily to year 2000 and then hold
almost level to year 2010. Only Cuyama
Subarea will experience a steady decline in
irrigated acreage, because of its limited
water resources.

Unit Water Use. Unit agricultural applied
water use, ineluding evapotranspiration of
applied water, was obtained from data used
in Bulletin 160-83 that was estimated by
means of formulas based on eclimatie and
operating conditions in each of the five
subgreas for each of the following erops:
grain and hay, field, alfalfa, pasture, truek,
deciduous, eitrus and subtropical, and
vineyards.

Agriculturn]l Water ConsServation.
Conservation, as used in this section, means
raeducing the amount of water applied in
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TABLE 9
AGRICULTURAL WATER DEMAND =*

In acre-feet per year

Item 1980 1990 12000 2010

Inadjuated applied

water demand 231,000 238,400 240,200 240,400
Anticipated con-—

seTvation - 17,900 - 28,300 - 32,650 - 35,200
Total agricultural

watetr demand 213,100 210,100 207,550 205,200
* Water demand with current water supply, Effect of conservation

on supply, by reducing return flows, not ingluded.

irrigating crops. It does not mean het water
conservation, which is the savings in water
after accounting for loss of return flows to
ground water. Net conservation in most
subareas is much less than the agricultural
water conservation.  Apricultural water
conservation will not add more than 3 per-

cent to the water supply north of the Santa
Ynez Mountains where the major deficits
exist.

Although much of the excess water applied
to erops returns to ground water storage
and can be pumped again so that littie

‘TABLE 10

PROJECTED IRRIGATED AGRICULTURE #
In acres

Subarea 1980 1990 2000 2010
Cuyama 3,000 7,000 6,600 5,400
Santa Maria 38,800 44,000 41,000 42,000
San Antouio 8,800 10,600 11,000 11,500
danta Yonez 25,000 25,500 25,800 26,000
south Coast 13,000 15,000 15,500 16,000

Totagl 93,600 98,100 99,900 100,900
* Irrigated acres in Santa Barbara County only.
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METHODS FOR AGRICUL.TURAL CONSERVATION

Conservation methods from DWR
Bulletin 198-84, "Water Conservation
in California,” (July 1984) that offer
some potential for reducing applied
{but not net use of) agricultural water
are as follows:

o The irrigation method, For each
erop, soil, and terrain situation
there is an irrigation method more
efficient than the others, which
should be utilized when compatible
with other operating eonsiderations.

o Irrigation seheduling. Water use cap
be reduced by scheduling irrigation
according to the eclimate, soil
character, type of crop, and
management requirements.

¢ Good drainage. Poor drainage ean
detrimentally affect crop production
and result in higher water use per
crop yield. Besides wasting water,
poor drainage can lead to salt
buildup in the root zone ag well as
saturating crop lands, Improving the
drainage can result in higher yields
a3 well g3 saving water.

0 Balt management, Carefuily regu-
lating the amount of irrigation
water needed to meet both the
plant and leaching requirements of
the soil is part of conservation.

o Rainfell utilization, Water savings
can be reslized when irrigation and
erop planting are seheduled in
coordination with rainfall.

0 Weed and phreatophyte rconteol,
Water losses can be reduced by
removmg weeds and phreatophytes
in areas of high water tables and
open ditehes,

o Evaporation and evapotranspiration
suppression. Some water savings ean
be realized by reducing soil
moisture during certain stages of
the growing period without
damapging production.

o Bystem automation. The use of
automatic  irrigation mechanismsg
prevents excessive water
application and also enables cyelia,
short periods of irrigation for more
efficient water use on soils with
low intake rates,

o Land use. Conservation is related to
the efficient use of cropland.
Seleeting erops on the basis of soil
and slope conditions increases the
potential for high irrigation
effieiency and high erop yields.

0 Institutional. This means taking
advantage of the information and
serviees that are available. Federal,
Sfate, and local apencies have
programs and serviees to promote
more efficient use of water. These
include conducting experiments and
research to develop better
irrigation methods and providing
advisory serviees and Jegal and

. institutional means to promote
water conservation.

water is getually lost, there are good
reasons for econservation of water in
agricultursl application, The main reagon is
the high cost of energy to 1ift and deliver
excess irripation water,

Agricultural water conservation begins with
reviewing all phases of irrigation operations
and modifying them to reduce water usage
where possible through efficient irrigation
practices. Irrigation water demands include

the water consumed through evapotrans-
piratior, the water applied to meet the
leaching requirements of soils, and the
water applied to operate the system. In
each case, the amount of water required
depends upon a number of factors, such as
gsoll charaecteristies, gquality of water,
drainage, and climate,

Water conservation that can probably be
attained through diligent but practical con-



sarvation practices has been estimated to be
from & to 15 pereent between 1980 and
2010, Anticipated water conservation, as
ghown in Table 11, is expeected to result
from projected increases in the proportion
of irrigated crops that have a lower demand
for irrigation and expected moderate
inereases in irrigation etficiencies. Net
conservation reflects reduetions in return
flows due to conservation.

Water Sug;glx .

All the present water supply for Santa
Barbara County originates as preeipitiation,
mainly rain, whieh falls on the four
- watersheds of the County, Three of these
watersheds are almost entirely within the
County., Only the Cuyama River drainape
area of the Santa Maria-Cuyama watershed
has substantial areas outside the County.
Most of the raipfall is used by vegetation in
watershed areas, but some pereolates
through the aoil into aquifers to become

ground water and some runs off on the
surface and becomes streamflow. Return
flows of excess applied water are a
signifieant portion of the available ground
water.

Loeal ground water basins and surface
reservoirs provide most of the water supply
in Santa Barbgrs County at present. Figure
B shows existing water sources in the
County. A third source, reclaimed waste
water, currently provides only a small part
of the Countywide supply.

Ground Water Basins

Ground water from wells is by far the
largest source of water for Santa Barbara
County. Mueh of Banta Barbara County is
mountainous and composed of nonwater-
bearing roek or material of low
permeability, but ground water basins exist
in alluvial valleys along the main drainage
c¢hannels in the Cuyama, Santa Maria, San
Antonio, and Santa Ypez Subareas. There

| TABLE 11
AGRICULTURAL WATER CONSERVATION %

In acre-feet per year

Subarea 1980 1890 2000 2010
Guyama 180 1,000 1,200 1,400
Santa Maria 10,400 ‘15,000 17,000 19,000
Ban Antonio 1,300 2,400 2,450 2,400
Santa Ynez 5,000 8,900 11,000 11,400
Lower 2,500 4,400 5,400 5,600
Upper 2,500 4,500 5,600 5,800 |
South Coast¥¥ ' 1,000 1,000 1,000 1,000
Total i7 880 28,300 32,650 35,200

in return flows.,

drip irtigation at present.

* Net congervation is less than conservation amounts shown due to reductions

**Conservation is expected to be constant bhecause of the limited additional
opportunities for conservation efforta in the area.

Most crops are under
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are also ground water basins in the South
Coast Subarea, between Santa Ynez
Mountaing and the ocean (Figure 7). These
are the Goleta, Sante Barbara, Montecito,
and Carpinteria Grounhd Water DBasins and,
although small, they form a significant
ground water resource,

Local ground water is pumped extensively
for both urban and agrieuvltorel use in the
five subareas. Usable storage and safe yield

estimates for each subarea are given in
Table 12.

Reservoirs

Surface reservoirs, which provide only about
18 percent of Santa Barbara County's total
water supply (Figure §), are an important
source for certain areas (Figure 7). Three
reservoirs - Lake Caehuma, Gibraltar, and
Jameson Lake - whiech are on the Santa
Ynez River, provide water directly to the
South Coast and upper Santa Ynez Subareas.

Water is also released from Lake Cachuma
to the Banta Ynez River to provide
replenishment of downstream ground water
basins. A fourth project, Twitehell
Reservoir on the Cuyama River, provides
flood econtrol and stores seasonal runoff for
later release to replenish the Santa Maria
Ground Water Basin, but it is not a surface
water supply because it does not provide
water through pipelines. The reseryoirs are
listed with their capacities and yields in
Table 13.

Three tunnels through the BSanta Ynexz
Mountains, Tecolote from Cachuma, Mission
from Gibralitar, and boulton from Jameson
Lake, convey Santa Ynez River water to
serviece areas in the South Coast Subarea.
Their primary purpose is to transfer water
to the serviece areas, but the tunnels also
funetion inecidentally as horizontal wells,
intercepting ground water. The ground
water seeping into the tunnels iz included in
the yield of the project.
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EXISTING WATER SOURCES FOR SANTA BARBARA COUNTY
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TABLE 12
GROUND WATER STORAGE CAPACITIES

In acra-feet

Estimated working

Subarea storage capacity Safe yield
Cuyang 900,000 9 ,000%
Santa Maria 1,200,000 90, 000#**
San Antonio 500,000 . 8,000
Santa Ynez 1,100,000 61,000
Lower 300,000 33,000 ®¥%
Upper 800, 000 28,000 *t%
South Coast¥¥k# 130,000 16,500
Total 3,830,000 184,500

* Portion of total basin yield lying within Santa Barbara County,

k% Portion of total basip yield lying within Santa Barbara County,
ineluding Twitchell Reservoir yield.

k%% Yields shown include riparian pumpages, which are conasidered to
be "safe" over a range of pumpage levels.

*4dkk Tncludes coastal ground water basing from Carpinteria through

Goleta Valleys (with a yield of about 12,500 AFY) plus part of the
mountain areas behind these basins and the area west of Goleta Valley
as far as Tajiguas (vield estimated at 4,000 AFY).

TABLE 13
RESERVOIRS IN SANTA BARBARA COUNTY

In acre~feet per year

Averags Total

Reserveir Capacity Lake yield |tunnel seepage yield

Cachuma 205,000 24,800 3,000 27,800
Gibraltar 9,000 4,000 1,000 5,000%

Jameson Lake 5,750 1,000 500 1,500
Total 219,750 29, BOO#** 4,500 34, 300%%

Twitchell % 224,000 20,200 - 20,200

* Represents long-—term average yield; annual diversions
vary considerably.
*% Does not include Twitchell yield, whieh is included
in ground water yield.
#%% Not a surface supply; used for ground water recharge.
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TARLE 14

SANTA BARBABA OCUNTY WASTE WATER FRODUCTION AND RECLAMATION

Treatment Flant

Design capacity

Watta water, in
acre—feel par year

Acre-feet - Place of
HED per year Production Reusad Discharged diacharge*t*

Cuyama Valley Community,lnc. 0.15 170 40 40 Stream
Santa Maria, City of# 8.5 . 1,280 4,930 1,040 3,80 Pouds
Laguna County Sanitetion 2.4 - 2,680 1,450 1,450
) Distrigct Samta Maria®
Guadalape, City of® 0.5 540 550 0 540 Pondes snd land
Sinton and Brown Santa Maria 1.0 i,120 N 635 180 455 Land
Lompee, Uity of 5.0 5,600 3,580 1 3,550 Stream
Misswion Hills Community 0.5 450 195 195 Land

Services Digtrict )
0.5. Penitentisry, Lompocw 0.3 3o 325 325 Land-
!Eue]_.ltun Commmity Services 0.3 20 260 260 Land

District
Eolvang Mumicipal 0.5 560 460 275 185 Irrigetion and

Improvement Districe*® percolation pands
Cachuma Sanitecion Bistrick 0.2 220 20 0 Land
Golets Sanitary Dimcrict 0.5 11,750 &, 680 120 5,560 Ocean
Santa Barbara, City of* 11.0 12,320 9,520 340 9,180 Ocean
Montecito Samitary Diakricet 1.6 1,128 BBO E&D Ocean
Summerland Ssanitary Biatrict 0,15 170 140 140 Ocean
Carpinteris Smmitary District 2.0 2,240 1,450 20 1,840 Otean
COTNTYWIDE TOTAL 41.90 56,930 31, 1#5 .80 27,335

* Data were provided by Departeent of Healrh Services, in 1963 conditions.
W If discharged saste ¥ater goes to ponds or streams, it is largely recharged into ground water and remssd.




Reclaimed Water

Reelaimed water is generally the treated
effluent from domestic waste water
treatment plants that i3 utilized for a
designated beneficial use, In each case, it
must meet standards of the California
Department of Health Serviees and the
discharge requirements of the California
Regional Water Quality Control Board
(CRWQCB) for the specified use. The

quality of the effluent, legal constraints on

its use, environmental considerations, cost
of providing adequate treatment, and publie
acceptance are other factors that have a
bearing on the extent reclaimed water is
utilized. The treatments that would usually
be required to meet standards of the
Department of Health Serviees and
requirements of CRWQCB range [rom
primary treatment for irrigation of pasture,
fodder, and seed cropy; through secondary
treatment for landseape and golf course
irrigation; to advanced secondary treatment
for the irrigation of food erops. gZach step
to upgrade the quality of the effluent
becomes inereasingly costly.

When reclaimed water replaces potable
water for such uses as landscape or golf
course irrigation, there is a benefit in that
about 70 perecent of the amount of potable
water replaced becomes available for higher
uses. (More reclaimed watar must be applied
to leach salts from the soil; therefore, there
is not a one for one benefit.)

Reclaimed water used directly accounts for
a small portion of the water supply in Santa
Barbara County. Currently, ten plants treat
and reuse 3,810 acre-feet of effiuent per
year for in-plant uses and pasture or fodder
irrigation. These treatment plants ara listed
in Table 14.

In addition to the direet beneficial use of
treated effluent, there is the substantial
ineidental benefit of recharge to the ground
water basin when waste water discharged to
oxidation ponds infiltrates to the ground
water, Thus, most of the effluent from
treatment plants in Cuyama, Santa Maria,
San  Antonio, and Santa Ynez Subareas
returns to replemish the ground water

resllarvoir and is available for reuse.

o

Only the effluent from the communities in
thel South Coast Subarea discharges to the
oceah and does hot replenish the ground
wafier supply. However, some wasle water in
the South Coast Subarea might be reused in
the!future.

Cur'lrently, there are two proposals under
study to utilize waste water treatment plant
effluent in the South Coast Subarea. One is
in Goleta, which could eventually reclaim up
to 8,600 acre-feet annually, and the other is
at Santa Barbara Wastewater Treatment
Plarit, which could reclaim as much as 2,550
acre-feet annually, ineluding for ground
water recharge. These studies are described
in Chapter v,

|
Othér Water Supplies

Othdier water supplies oceur oceasgionally or
may! be put to use temporarily without
detrimental effects wupon the long-tarm
water supplies. These water supplies include
exeess surface runoff and ground water
flows that discharge to the oeean and are
lost s water supply.

Exce‘,ss Runoff and Ground Water. In the
past, runoff and spills from the reservoirs
duri g extended storms have resulted in
large discharges to the ocean. This water
constitutes an untapped potential water
resource that could be developed for local
supplﬁes by some of the projeets proposed in
this study.

|
Similar losses from coastal ground water
basins occur during wet periods when there
is insufficient capaeity in basins to store
additional water. Sometimes potential
rechdrge is rejected because ground water
levelé are high,

GI‘OUILd Water Mining. Pumping more ground
water from a basin than is replenished over
a long period is known as mining the basin.
A weiter supply may be sustained by taking
water from storage as long as it s
available. Ground water may be mined from
some | basins for years with little or no
appar}ent ill effeets, but as water levels
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decline, the practice ecan result in intrusion
of connate brines in &all basing and sea
water intrusion in coastal basing, reduction
in aguifer storage capacity (compaction of
clays) with possible land surface subsidence,
inereased energy costs as the lift increases,
failure of production wells, and water
quality depradation as deeper and older
sediments are dewatered, causing intrusion
of connate brines. Howevet, mining a basin
ecan be an important part of water supply
planhing if the possible detrimental effects
have been earefully considered and are
resolved in the overall plan.

Currently, the use of water in storage is
part of the repgular supply in the Cuyama,
Banta Maria, San Antonio, and Santa Ynez
Subareas. The Cuyama Subareg is an inland
basin where continued mining has resulted in
inerensing cosis as the water level declines.
The Santa Maria, lower Santa Ynez, and
South Coast Subareas -have coastal basins,
and continued heavy pumping could
eventually result in sea water intrusion of
the equifers adjacent to the ocean.

Mining ground water was therefore not
considered a3 a water supply option for the
following reasons:

- Ground water is already an important
sourece of supply in the County, and
mining more ground water would not
qualify under the puidelines on funding

local water supply projects.

- Because ground water is now being
overdrafted, ingreasing the practice would
have possible detrimental effects on the
basing (eoastal sea water intrusion).

~ Mining ground water may deteriorate the
quality of ground water even more, as i
evidenced by the degradation that has
taken place in areas such as Lompoe and
Santa Maria.

Water Quality

The quality of the ground water in most
subareas generally meets the drinking water
standards of Title 22 of the California
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Administrative Code, which limit the
chemical eoneentrations in drinking water in
California. The hardness of the water is
excessively high for many beneficial uses
and shortens the life expectancy of
appliances and water pipes. Total dissolved
solids (TDS) and hardness in the water are
used here as measures of its gquality to
compare and evaluate the water quality in
the subaress,

Table 15 summarizes ranges in TDS and TH
coneentrations of more than 85 percent of
the water samples taken in recent years of
ground water in the respective subareas.
Individual well samples may deviate
significantly from these values. Hardness of
the water i3 high in most of the subareas.
The CRWQCB, Central Coast Region, is
eurrently reevaluating the water quality
objectives in the 3anta Marie Ground water
Besin as a result of deterioration of the
ground water quality. A review of ground
water data indicates there is g s=alt
imbalanee in this basin, as may be the case
in other basins in the County.

Surface water analyses for typieal inter-
mediate flow levels are also summsarized in
Table 15. The TDS concentrations fall
within the sllowable limits of the drinking
water standards. The hardness, however, is
high in every sample.

Water from the SWP iz of considerably
better quality than the water from loeal
sources. The 1984 average chemiecal makeup
of the B3WP water sampled near the
diversion to the Coastal Braneh (Cheek 21),
in the partially compleied Coastal Branch
(Check 5), and near the proposed diversion
to the Cuyama Braneh (Check 29) is
summarized in Table 18.

Asbestos, which occurs naturally in the
mountains of Northern and Central
California and in the Coast Range is
present to some degree in the rivers of
Northern and Central California.
Consequently, SWP water, which originates
in Northern and Central California, contains
varving amounts of asbestos, Because of the
association of lung disease with exposure to
airborne asbestos, there has been some



goneern in recent years about the possible
health risk of inpesting asbestos with
drinking water.

The effects on human health associated with
prolonged inhalation of asbestos particles
has long been documented by the State
Department of Health Services. However,
the risks from exposure to asbestos resulting
from the ingestion of fibers in the water
supply are not presently known. The overall

ineidence of caneer of the digestive system,

the most likely part of the human body that
would be affected, has been steadily
declining in the United States, Evidence
presented in the medical literature neither
supporis nor refutes the thesis that ingested
asbestos fibers are harmful. Animal feeding
studies have utilized massive guantities of
asbestos, far in exeess of that which would

Until more is known about the relationship
of ingested asbestos and itz effeet on human
health, the Btate Department of Henlth
Services provides recommendations only and
has not set any health standards for
asbestos limits in drinking water.

Agbestos exigts in water as suspended fibers
and is reported in units of million fibers per
litre (MFL), Some water supplies in Northatn
California contain ashestos in
concentrations of 15 000 to 20 000 MFL
without apparent harm to the population
served. Water samples from the agueduet
near the Coastal Branch turnout have
usually contagined asbestos in  concen-
trations of about 1 000 MFL. Higher
concentrations oceur during storms in the
San Jogquin Valley when flood waters in tha
vicinity of Coalinga enter the California

be present in domestic water and, even Aqueduct, Generally, these peak eoncen-
then, no Incontrovertible dats have been trations do not exceed 5 000 MFL; however,
obtained. peaks of 18 000 MFL have been recorded.
TABLE 15
WATER QUALTTY IN SANTA BARRARA COUNTY
Congentrations in mg/L
Total dissolved Total hardness
Spurce golids {TD3) {TH)
Ground water*
Cuyama Subarea 900 - 2,600 300 - 1,500
Santa Maria Subarea 500 - 1,600 300 - 1,400
San Antonio Subarea 300 ~ 1,500 200 - 400
Santa Ynegz Subarea
Lower 400 - 2,000 140 - 1,400
Upper 300 -~ 1,300 150 -~ 900
Sputh Coast Subarea 400 - 1,300 250 - 900
Surface water
Santa ¥Ynez River at lompoc 950 600
S8isquoec River 720 480
Salsipuedes Creek 850 520
Cachuma Regervoir 590 385
% Water quality of more than 85 percent of wells sampled falls between
these ranges. '
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TABLE 16
STATE WATER PROJECT WATER QUALITY

January-October 1984 average¥

Constituents Check 21w Chack S Check 29#
Total digsolved solids#d# 182 185 184
Total hardness## 75 75 75
Chlorvidesf# 37 37 37
Sulfates# ' 29 30 29
Sod iumd 31 31 31
Percent sodiumdf 47 46 47
Specific conductanceif# 311 307 308
pH (moles/litre} 7.8 7.8 8.0
Boron 0.2 0.2 0.2
Fluoride 0.1 0.1 0.1
Lead 0.0 0.0 0.0
Selenium ‘ a.00 0.01 0.01
Hexavalent chromium 0.00 0.00 0.00
Arsenic . 0.00 0.00 Q.00
Iron 0.03 0.09 0.08
Manganese 0.01 0.01 0.01
Magnesium 9.0 8.00 8.0
Copper 0.03 0.02 0.01
Caleium 16.0 17.0 17.0
2ine 0.03 0.03 0.02
Pheno] 0.001### 0.003##4 0.004#4¢
Color (units) 16.0 - 7.0

#* Specifiec conductance in mierpsiemens per centimetre and all other

constituents in milligrams/litre unless otherwise noted.

*% Located on California Aqueduct near Kertleman Citcy about 12 miles

north of Coastal Branch turnout.

*%% Located on Coastal Branch near Devils Den ahout 12 miles west of

Coastal Branch Eurnout.

# Located on Califernia Aqueduct near proposed Cuyama Branch turnout

near Maricopa and south of the Kern River Intertie.
## Values correlated from continuous =zpecific conductance.

#t# Two-month averape.
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DWR is monitoring and developing a
long-term  solution for this  problem.
Ashbestos oceurs naturally in Cachuma Lake
in concentrations of 2 800 MFL. It should
be noted that ordinary filtration removes
over 95 percent of ashestos fibers.

BWP water contains organic material which
will form trihalomethanes {THMs) in the
presence of chlorine. The production of
THMs ean  he reduced or avoided by
filtration and by substituting chloramines
(ehlorine and ammonia) for chlorine.

Copy of document found at www.NoNewWipTax.com 35
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CUYAMAR SUBAREA WATER SUPPLY BALANCE
In acre—feet per year

1948 19588 e8an 2018
Applied water demand
Urk an 408 4158 &08 /AR
Agricultural 28789 249508 | 21388 _ l72p@
Total demand (w/p)% 29188 25358 21980 17988
Conservation _
Urkan 28 5R 188 184
Haricultural 188 18 12P@ 1 4R@
Total 200 1958 130R 1588
Total demand (w)% 2B5pg 24388 2P6AA 16442
Water supply _
Total supply (wso)% 9B58 Ba9508 8300 8400
Redu in return flows {(w)* 58 258 151 689
Tatal supply (w)¥ 3pP2 8700 8 0AR 7602
Water supply balance
without supplemental water ~19500 -15608 -12608 -BBAgY
Supplemental water
SHP entitlement%x ] 1689 1688 16808
Return flows a 428 | 422 180
Total additional water %] 21nha 35]5]% 2han
Water supply balance
with supplemental water ~19589 ~1366R -106009 -6808

¥ Note:

fw/n) denotes without or before

conzervation measures are employed,

while (W) denotes with ar atter conservation meazures are employed.

2% To ke mei by dovelopment of lopal projgets, delivery of SWP water, ar both.)




CHAPTER IV. COMPARISON OF WATER DEMAND AND SUPPLY PROJECTIONS

Bascid on the compilations given in the
previous chapter, water demand and water
supply projections for each of the subareas
and for Santa Bsrbara County as a whole

were made,

Cuyama Subarea
(Figure 8 and Table 17)

Urban water demand in Cuyama Subarea is
minimal and is expected to change only
slightly in the future due to a proposed
residential development at New Cuyama.

Because urban demand is limited, water
saved through urban conservation efforts
(100 acre-feet annually by 2010) will have
minimal effect upon the overall supply.

Agricultural applied watet demand is

ptojected to decline between 1980-and 2010,
the rate of decline accelarating over time.
Demand is projected to drop by 40 percent,
or 11,500 acre-feet, over the 30-year period
between 1980 and 2010. The decline is’

expeeted as a result of the reduetion in the
irripated acreage and a change {from
growing alfalfa, which has & high water use,
to irrigated wheat and vegetables, which
reqguire much less water.

Conservation  eould reduee agricultural
applied water demand by 4 percent, or 1,000
aere-feet per year, in 1990, and 8 pereent,
or 1,400 acre-feet per year, by 2013. Net
savings would be less becguse of the
reduction in return flows, The total net
deficit with conservation could be 15,600
aere-feet in 1990 and 8,800 acre-feet in
201G. The annugl deficit decreases mainly
because the irrigated acreape would be
decreasing also.

The Cuyama Subarea has entitlement to

1,600 acre-feet of SWP water. Loeal
ppojeets to develop this supplemental water
supply are investigated in this study. If
1,600 acre-feet is applied, the Inerease in
return flow is estimated to he 400 acre-feet
per year,

Subarea.

a7

BRY CHANNEL of Cuyama
River crossing Cuyama
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Figure 3 WATER DEMAND RAND SUPPLY FOR SANTA MARIA SUBAREA

TABLE 18
SFINTFl MARIA SUBAREA WRTER SUPPLY BALANCE

In acre—-feet per year

198R 1998 - 2804 2819

Applied water demand _

Urban 22808 26458 276008 £B8300

Agricultural 1 BBPRB 1932RR 1R6248a 108022

Tatal demand (wso)¥ 122RAA 129450 133600 136348
Conservatinn

Urkan £]515] 2058 2900 588

Agricultural 18428 15088 17888 199nA

Total 11288 1785A 19900 22309
Total demand (w)* 111588 112488 113708 113808
Water supply '

Total supply (w/ol% SARAR 1875808 1A7B2a 193080

Redu in return flows (w)¥ GLEL ) 162808 16188 16508

Total supply (w)% 30P00 91308 9@9mn 985088
Water supply halance
without supptemental water -216808 ~21188 -22888 -23308
Supplemantal water .

SWP antitlementX* 5] 16858 16850 16858

Return flows B 5354 5358 5358

Total additional water A 2228p 22288 22200
Hater supply halance ' ' .
with supplemental water -21604 1188 -620 . =1188"

¥ Notm;

{wsn) denotes without or before conservation measures are employed,

while (w) denotes with or after conservation measures are employed.
#% To be met by development of lncal projects, delivery of SWP water, or both.




Sants Marin Subares
(Figure 9 and Table 18)

Urban applied water demand in the Santa
Maria Subarea is projected to increase by
5,500 acre-feet, or 24 percent, between
1980 and 2010,

Agricultural applied water demand has been
projected to inerease by 8,000 acre-feet, or
8 percent, between 1980 and 2010,

when the demgnds are eompared with the

reliable water supply, ineluding effects of
conservation on demand and supply (return
flow), the total annual defiecits are
projected to increase by 8 percent, or 1,700
acre-feet, between 1980 and 2010,

The Santa Maria Subares has an entitlement
to 16,850 acre-feet from the SWP. The
inerease in return flow from supplemental
water i3 estimated to be 5,350 acre-feet per
year, or 32 percent of the applied SWP
water. Local projects to develop this supply
are investigated in this study.

AGRICULTURE 1n Santa
Maria Subarea is an
important element in
the economy of Santa
Barbara County.

SANTA MARIA VALLEY
lies in both Santa
Barbara and 5an Luis
Obispe Counties. The
City of Santa Maria,
in the center of the
picture, is in Santa
Barbara County.
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Figure 1B. WATER DEMAND RAND SUPPLY FOR SAN ANTONIO SUBARER

TABLE
SAN ANTONIO SUBARER WATER SUPPLY BRLANCE

15

In acre—-feet per year

1560 1898 r=ys]ulag fR1A
Applied water demand : :
Urban 3616 450 E2@ 508
Agricultural 17508 21188 22288 23ana
Total demand (w/o)¥% el118 21558 22528 23608
LConzervation
Urban 16 5@ 78 198
Agricultural 1388 2488 2458 2488
Total 1318 2458 2528 | ki)
Total demand (w)¥ 1988a 19188 2Regs alipn
Hater supply
Total supply (w/ol* pasa 3708 182ea 18588
Redu in return flows (w)¥ 454 1858 15ae 1628
Total supply (w)% nagea 7988 B30Y 8/pn
Hater supply balance
without supplemental water ~110889 -11280 ~-11728 ~12408
Supplemental water
SWP entitlement¥s 4] 23 23 23
Return flows %] %} @ e
Total additional water @ 23 23 23
Water supply balance :
with supplemental water ~11808 ~11177 -11677 =~12377

% Note!:

(w/o) denotes without or before conservation measures are employsd,
while {(w) denotes with or after conservation measures are employed.

#% To bhe met by davelopment of local projects, delivery of SWP water, or bath.




San Antonio Subarea
{Figure 10 and Table 19)

The annual applied urban water demand is
projected to decrease aubstantially between
1980 and 2010. This is beeause Vandenberg
Air Poree DBase is expected to develop a
supplemental supply or to switeh its pumping
of pground water from the 3San Antonio
Subarea to the lower Santa Ynez Subarea by
1990 or thereabouts (i.e. because of the
overdraft situation in the San Antonio
Ground Water [Basin, it is assumed that
Vandenberg develops its supply elsewhere by
1990).

Agrieultural applied water demand has been
projected to inerease from 17,500 acre-feet
per year in 1980 to 23,000 by 2010, whieh is
an increase of 31 percent, or 5,500
acre-feet. There have Dbeen substantial
increases in irrigated land in San Antonio
Subarea above those originally projected by
other studies. There have been inereases in
vineyards, irrigated pasture, and vegetables.

Long-term  eonservation praectices could
decrease projected urban applied water
demand 17 percent and agricultural applied

-water demand by 10 percent by 2010. Net

savings from conservation would be less
because of redueed return flows.

when demand ia compared with the reliable
water supply and effects of conservation on
demand and supply are considered, the
defieit in water supply, projected at 10-year
intervals, would drop slightly between 1880
and 1990, then inerease gradually te 12,400
acre~feet per year by 2010,

To meet future urban demands, Casmalia,
which is within the Ban Antonic Subarea,
has an entitlement to 23 acre-feet of SWP
water. There is no retuen flow in the
Casmalia area because of the local peology.
Although  Vandenberg Air Foree Base
presently uses considerable ground water
from the 8San Antonio Subatea, its S5WP
entitlement iz assumed to be received In the
lower Santa Ynez Subarea.

LOOKING WEST acros: San Antonio Valley from the community of Los Alamos.
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Figure 11, WATER DEMAND AND SUPPLY FOR S5ANTA YNEZ SUBRARER

TABLE 28

TOTAL SANTRA YNEZ SUBAREA WATER SUPPLY BALANCE
In acre~feet per year

1980 1998 P4 5l 5]%) 2018

Applied water demand . _

Urban 12088 19208 21388 21188

Agricultural 65304 | 68928 67600 58288

Total demand (w/o)¥* 77388 8598@ Lk -8930a
Conservation

Urban 5pa 1308 1798 1988

Agricuitural apae B3ea 11888 11488

Total 55008 1Pz08R 12798 13308
Total demand (w)* 718088 75788 76288 76887
Water supply

Tatal supply (w/0l% 68188 70700 71564@ /2306

Redu in return flows (wi¥ i0ap 7588 181088 | AEAR

Total supply (w)¥ 64388 52880 616P8 51798
Water supply balance .
without supplemental water ~7500 -12388 -14488 -143028
Supplemental water

SWP entitlement %% a 12738 14568 14578

Return fiows % 2678 3313 3322

Total addftional water a 15416 178A7 17980
Water supply balance :
with supplemental water -72508 R 1B 3487 36868

% Note: (wso) denotes without or before conservation meazures arec employed,
while {(w) denotes with or after consarvation measures are employed.

#% To be met by development of local projects, delivery of SWP water, or both.




Sahta ¥Ynez Subarea
(Figure 11 and Table 20)

The annual applied urban water demand in
the total 3anta Ynez Subarea is projected
to increase by about 9,100 acre-feet, or 76
percent, between 1980 and 2010. Long-term
conservation praetices could reduce applied
urban water demand in 2010 from 21,100
acre~feet per year to 19,200 acre-feetl per
year. The net savings would be less because
of redueced return [lows.,

Agricultural water demand has Dbeen
projected to increase slowly between 1980
and 2010.

Through econservation, agricultural water
demand could be reduced by approximately
11,400 sere-feet, ot 17 percent, to 56,800
aere-feet in 2010. Net water savings would
be mueh less beecause of reduced return

flows to ground water.

when the demand is compared with the
reliable water supply of approximately
64,000 to B2,000 acre-feet per year and the
effects of eonservation on demand and
supply are taken into consideration, the
total deficits in water demand are projected
to be 7,500 to 14,300 acre-feet per year
between 1980 and 2010. '

To meet future needs, the Santa Ynez
Subarea has an entitlement to 14,578
acre-feet per vear of SWP water. Return
flow from applied SWP water is estimated
to be 3,322 acre-feet per year, or 23
percent of the applied SWP water.

Figure 12 and Table 21 and Figure 13 and
Table 22 show projected supplies and
demands for the lower and upper Santa
Ynez Subareas considered separately.

LOWER SANTA YNEZ SUBAREA looking west toward the ocean over the City of

Lompoc.

43



4y

28

A ——

LOWER SANTR YNEZ SUBARER

ff;..-.r.r.rf;;_r,.-;

f.!"/ 1

-

,,,,,,,

WATER DEMANE & SUPPLY (AFY*1323)

Total Demand (w/o)

Total Demand (w)
—-Tutal Supply (w/o}
Total Supply (w)

8- NOTE: With conservation is denated by (m}
Without conservation by (w/p)
2@ SWP water entitlement _|
SWP water return flows
= Urkan Use Em/u)
- 2 Urban lise
10 ,;ﬂfﬂﬁﬁﬁﬂ""fﬂﬂr_ -
[| | I 1
1988 1358 20BA 21
YEARS

Figure 12. WATER DEMAND AND SUPPLY FOR LOWER SANTA YNEZ SUBARER

TABLE 21

LOWER SANTA YNEZ SUBAREA WRTER SUPPLY BRLANCE
In acre—-feet per year

1988 1994 2008 2810

Applied water demand : .

Urban 74p@ 130808 158048 15488

Agricultural 32588 33298 33408 I3680

Total demand (w o)% 410408 47RAR 49288 499880
Conservation '

Urhan apR 8mAa 1888 1188

Rgricultural 2588 4400 5488 5688

Tetal 2008 geen 5400 6708
Total demand (w)¥ 37688 41088 42688 42388
Water supply _

Total supply (w/ol# 34384 16498 37600 3a7’loe

Redu in return flows {w)* 1900 4208 5188 S48

Totza) supply (w)#¥ 33800 32480 31500 31788 |
Water supply balance .
without supplemental water -46848 -9408 -192998 -1P6ea
Supplemental water

SWP entitlemant®# a 12168 11938 12008

Return flows B 1856 2497 2599

Total additional water B 12816 14487 14500
Water supply balance '
with supplemental water —46468 2618 3587 3998

* Note:

(w/o) denotes without ar hefare ¢onservation measures zre employed,

while (w) denotes with or after conservation measures are employed.

¥% To he mat by development of local projects,

deiivery of SWP water, or bath.
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Figure 13. WATER DEMAND AND SUPPLY FOR UPPER SANTA YNEZ SUBARRER
TABLE 22
CUPPER SANTA YNEZ SLBAREA WATER SUPPLY BALANCE
In acre—feet per year
‘19e8 1998 28848 cB1B
Applied water demand .
Urban 1181 weBa J388 5788
Agricultursal 326808 33708 34268 34628
Total demand (wso)¥* 3595080 Jaopa 39784 4183868
ansarvatinn
Urban 20A gJaa 788 f08
Agricultural 2508 45068 J6ee SepR
Total 2788 S0Rg 6308 6622
Total demend (w)¥ 14208 33988 33488 33788
Water supply
Total supply (w/o)* . 33289 34388 34588 352088
Redu in return flows (wl% 1588 A9aa 508 520A
Total zupply (w)¥ 31308 30404 29900 P02
Water supply balance
without supplemental water -2988 ~35008 -358a -3788
Supplemental water
SWP entitlement®% 4} 2578 A57H 2578
Return flows a B22 gz 622
Total additional water ] 3488 3489 3468
Water supply balance -
with supplemental water -2598@ -188 -1 08 -388
¥ Note: (wsa) denotes without or hefore conservation measurez are employed,
while (w) denotes with or after conservation measures are employed.
¥% To be met by davelopment of local projectxz, delivery of SWP water, ar both.
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Figure 14. WATER DEMAND AND SUPPLY FOR SOUTH COAST SUBRREA

TABLE 23
SOUTH COAST SUBARER WATER SUPPLY BALANCE

In acre—feet per year

1388 1990 cana 2012

Applied water demand .

Urban 37308 3saen 39598 40088

Agricultural 19598 - 2258A 23389 24P8R

Total demand (w/o)% S68PB 51490 682800 64808
Conservation

Urban 3786 4708 5500 6088

RAgricultural 1416 1228 | 288 1 BEA

Total 4708 5708 BE500 7868
Total demand (w)¥ 521Ea 55788 56328 S7880
Water supply

Total supply (w/o)% 40208 48508 4B60D 48684

Redu in return flows (w)¥ 700 788 788 J8a

Total supply (w)% 47508 47800 47308 47908
Water supply halance .
without supplemental water ~4588 -7908. -840 ~92188
Supplemental water

SWP entitlement ¥ ] 12435 12435 12435

Return flows 7] BES BES BRS

Total additienal water B 133p0 13308 13388
Water supply halance
with supplemental water -45088 54208 190/ 4290

# Note: (wso) denotes without or before conservation measurosz are employed,
while (w)} denotes with ar after conzervation measures are employed.

¥% To be met by development of local projects, delfvery of SHF water, or both,




South Coast Subarea
(Figure 14 and Table 23)

The annual urban applied demand is
projected to inerease by 7 pereent, or 2,700
acre-feet, between 1980 and 2010,

Agricultural applied water demand has been
projected to inerease by 23 percent, or
4,500 acre-feet, between 1980 and 2010.

Conservation practices will deercase urban
applied water demand about 15 pereent and
agricultural applied water demand by about
4 pereent by 2010. '

When the demand 15 compared with the

reliable water supply of approximately
48,000 scre~feet per year and the effeets of
conservation on demand and supply are
considlered, the anticipated defieit in the
ecombined urban and agrieultural demand,
projected over the 80 years 1980-2010,
would be 4,600 to 9,100 acre-feetl per year.

To meet future water demsnds, the South
Comst  has an entitlement to 12,435
acre-feet per year of SWP water. Additional
return flow from the use of SWP water,
estimated at 7 perceni in the South Coast,
would be about 900 acre-feet per year. A
delivery system for SWP entitlement water
or local water supply projects is developed
in this study for analysis,

S0UTH COAST SUBAREA, looking east from-Goleta Valley toward the cities of
Santa Barbara, Montecito, Summerland, and Carpinteria.
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TABLE 24
WATER BSUPPLY BALANCE WITHOUT SUPPLEMENTAL WATER SUPPLY *

In acre~fegt per year

Bubarea 1980 1990 2000 2010
Cuvama -19,900 =15,600 =12,600 - 8,800
Sauta Maria -21,600 =~21,100 =22 ,800 -23,300
San Antonio -11,800 -11,200 -11,700 =12 ,400
anta Yonez - 7,500 =-12,900 ' =14 ,400 =14, 300
Lowar -4,600 =9,400 -10,900 -10, 800
Upper -2,900 ~3,500 - 3,500 - 3,700
South Coast - 4,600 - 7,900 ~ 8,400 - 9,100
Total ~65,400 —-68,700 -69,900 ~67,900
* Considering the effects of conservation on demand and supply.
TABLE 25
WATER SUPPLY BALANCE WITH A
SUPPLEMENTAL WATER SUPPLY *
In acre-feat per year
Subarea 1990 2000 2010
Cuyama =13,600 -10, 800 - &,800
Santa Maria + 1,100 - 600 -~ 1,100
San Antonio =11,177 =11,677 =12,377
Santa Ynez : + 2,516 + 3,487 + 3,600
Lower +2,616 +3,587 +3,900 :
Upper - 100 - 100 - 300
South Coast + 5,400 + 4,900 + 4,200
Total -15,7861 —14?490 ~12,477
* Assumes water deliveries up to SWP entitlement levels after
considering the effeects of conservation on demand and supply.
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Countywide S8ummary of Water Supply
Deficits

The water demand, after considering effects
of conservation on demand and supply, in
Santa Barbara County has axceeded the
existing watar supply by an estimated
65,400 acre-feet in 1980 and is predicted fo
exceed it by 67,900 acre-feet hy 2010, With
the delivery of the full BWP entitlement or
an equivalent supplemental water supply to
Santa Barbara County of 45,486 acre-feet,
plus return flow of 9,937 aecre-feet, the
deficit can be reduced to approximately
12,500 acre-feet in 2010.

The deficits by subareas based upon the

CUYAMA VALLEY. Irrigation
wheel line in alfalfa field.

current loeal water supply, without and with
a supplemental supply, and anticipated
demand gre summarized in Tables 24 and 25.
Figure 15 and Table 26 depict guantities on
g countywide basis.

Figure 16 and Table 27 show the combined
net water supply balance for all subareas
except Cuyama and San Antonio. These
displays foeus on the subareas where some
Supplemental supply is most likely to be
cdeveloped. In these subareas, the net water
supply balance shown for the year 2010 is a
deficit (-46,700 acre-feet per year) without
a supplemental supply, but is a surplus (of
6,700 acre-feet per year) if full SWP
entitlements are taken.

ﬁﬁﬁ%

JAMESON LAKE and Juncal Dam
in upper Santa Ynez watershed.
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Figure 13, WRATER DEMAND AND SUPPLY FOR SANTA BARBRRA COUNTY

TABLE 26

TOTAL. SANTA BARBARA COUNTY WATER SUFPPLY BAL.ANCE
In acre-feet per year

19688@ 1938 cppa 21
Applied water demand _
Urban 76100 85258 9528 97048
Agricultural 231980 - 23B47@ 240208 240488
Total demand (w/o)¥ an7 190 3236510 32972A 331100
Congervation
Urban Seaa B15@ |p2va 11688
Agricultural 17988 28301 32658 352e8
Total 2299 3645R 12928 46008
Total demand (w)¥% 2642p8 28722 2B60PR 284708
Water zuppiy )
Total supply (w/o)¥* 2331PQ 245400 246208 248880
Redu in return flows (w)¥| 143820 269088 2538R 32404
Total supply (u)¥ 216888 2108508 216900 216498
Water supply halance
without suppiemental water -65480 -6878P —£9388 -67388
Supplemental water
SWP entitlement®¥ B 43644 45476 454858
Return flows 4] 92393 9934 9537
Total additional water a 52938 aa418 554¢3
Hater supply balance :
with supplemental water -654B8 =1a761 ~1449@ ~12477

* Note:

{wro} denntes without or before conservatinn measzures arc employed,
while (w) denotes with ar after conservation measures are employed,

%% To he met by development of local projegts, delivery of SWP water, or both.
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Figure 1B. COUNTY DEMAND AND SUPPLY LESS CUYAMA AND SAN ANTONIQ

TABLE 27
COUNTY WATER SUPPLY BALANCE LESS CUYRMA

In acre—feat per year

AND SAN ANTONIO

1588 1998 2888 c@a1a
Applied water demand . _
Urban 72188 g435@ 868428 A%460
Agricultural 164808 1924098 156908 2Bp2an
Total demand (w/a)% 256904 2767508 265388 285688
Canservation
Urban =15]%]4) 8838 1n1pA 114808
Agricultural 164P8 24908 23000 31408
Tatal 214pA 32950 39ign 42088
Totel demand (w)¥% 235504 243684 246208 24:8008
Hater supply
Total supply (w/o)¥ 2151@8 226788 227788 2299818
Redu in return flows (w)¥*) 13300 24808 26908 23680
Total supply (w)¥ 2e1808 2@a1sen «@8698 2861809
Water supply balance
without supplemental water -33700 -41508 -45688 -46788
Supplemental water :
SHP entitlement®# (5] 42823 43876 43886
Return flows 5] 8893 9534 8537
Total additional water (5] 5916 53418 53423
Water sup balance :
with supp?emental water ~33708 80816 78108 6723

* Note:

(w’n) denotes without or before

while {w) denates with or after

** To be meét by development of local projects, delivery of SWP water, nor hoth.

conservation measures are employed,
conservation measures are emplioyed.
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ROUTE THAT STATE WATER FROJECT
WATER WOULD FOLLOW

Two pumping plants are in
operation on the existing portion
of the Coastal! Branch of the
California Aqueduct: Las Perillas
{above left) and Badger Hill
(above right). If extended its
final 83 miles, the Coastal Branch
would terminate at the Santa Maria
River near the San Luis 0bispo-
Santa Barbara County line (left),
Water would then be diatributed
within Santa Barbara County by
means of an Intra-County
Distribution System (I1CDS).
Pogsihle route of the ICDS through
Santa Marie Subarea would be about
gne mile east of and parallel to
the rcad shown at the bottom left.



CHAPTER V. IDENTIFICATION OF WATER SUPPLY OPTIONS

Through the years, numerous local water
supply projects have been explored in Santa
Barbara County. For the current study these
projects have been reviewed. In addition,
the public was asked to suggest other local
projects, and these were also included for
consideration. In ell ecases, the projects
considered should be ecapable, sither on
theit own or in combination with others, of
delivering up to 45,486 acre-feet of waler
per year, which is equivalent to the
SBCFCWCD contractual entitlement to SWP
water.

In this study, the water supply options that

were identified for each subsres oconsisted
of both loeal projects and the BWP.

State Water Project

SWP water originates with releases from
Oroville Reservoir and unregulated flows in
the Sacramento-San Joaquin Delta thalt go
into the California- Aqueduct for ¢onveyance
to the State's 30 water service eontractors,
including the BBCFCWCD. As originally
envisioned, delivery to Santa Barbarg
County would be diverted from the
California Aqueduct via the Coastal Branech,
which would pass through San Luis QObispo
County and terminate near Santa Maria.

The Coastal Braneh, if completed, would
extend about 98 miles from the main
California  Aqueduet at Milepost 184.83,
near Kettleman City in the San Joaguin
Valley, to a terminus at the Santa Maria
River near the San Luis Obispo-Santa
Barbara County line (Figure 17). Phase I,
known a3 the Coastal Stub, was placed in
operation in January 1968, in Kings and
Kern Counties, It consists of some 15 miles
of canal, Las Perillas and Badger Hill
Pumping Plants, and discharge lines, with
the terminus at Berrenda Maesa Water
Distriet's pumping plant (nhear the site of

the proposed Devil's Den Pumping Plant).
Water deliveries are made to Devil's Den
Water Distriet and to Berrenda Mesa Water
Distriet from the Coastal Stub.

Phase II, the remaining 83 miles of the
Coastal Branch yet to be complated, would
deliver water to SLOCFCWCD and
SRCFCWCD. This phase would probably
inelude three additional pumping plants and
& power-recovery plant, with the 83 miles
of pipeline.

Water would be delivered within Santa
Barbara County through an Intra—-County
Digtribution System (ICDS), which would be
constructed by the loeml apencies, (See
Figure 18.) Delivery of SWP water to the
Santa Maria terminus would be common to
all subareas; however, the ICDS alignment
and cohfiguration would depend on the Jevel
of participation by each subarea,which
would be determined by the Iocal water
options seleeted.

" For this study, apportionment of SWP

entitlements was made among the five
subareas and local water agencies to
approXximaie Resolution No. 1266 of the
BBCFCWCD Board of Directors, dated
Dacember 6, 1982, as shown in Table 2 in
Chapter 1.

Because DWR is faced with the eventuality
that total contractual demands on the SWP
will exeeed its existing dependable yield,
DWR is making the following efforts to
obtain additional yield:

o Evaluating alternative management plans
to make maximum use of existing
resources 5o that the lonpg-range water
supply obligations of the SWP can be met.

o Studying a larpge-scale water supply pro-

jeet in an’ effort to provide substantial
amounts of additional SWP yield, and
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o Investigating loeal weter supply projects
as new sources of water for the State
Water Resources Development System
(which includes the SWP) as alternatives
or additions to those sources previously
considered,

DWR i3 eontinually studying the hydrology
of the Sacramento and San Joaquin River
basing and the future prabable aperation of
the ®wP. One of the outputs iz the
projected capability and reliability of water
deliveries to B8WP contractors under varying
assumptions of available supply and service
araa demands.

The studies are econducled at various levels
of assumed development. Project operation
is simulated over a 57-yegar period using
data from 1822 through 1978, Each
operation study assumes certain faeilities in
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place and funetional. The validity of the
facility development assumptions is subject
to many faetors external to the operation
study,

Based on currently available study results
which assume development of specified
facilities, the probability of the B3WP
imposing a reduction in its requests for
entitlement watet in the year 32000 is
ppproximately 70 percent. Annual
antitiement requests for the project as a
whole would typically be reduced up to 20
percent in 2000. If conditions were similar
to the extended dry period experienced in
the Sacramento-San Joaquin Valley duting
the 1928-34 drought, necessary reduection
would be about 30 percent. Smaller
deficiencies would oecur in less severe
droughts., However, the aectual redustion, if
any, for municipal users suech as in Santa
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Barbara County would be much less and less
frequent, .since agricultural users are
required to take deficiencies of up to 50
percent in g single year and 100 percent in
any consecutive 7-year dry period before
any reduction is made for other users.

These results assume the following faeilities
are in place: the existing SWP facilities,
North Bay Aqueduet, enlarged Delta pumping
plant, enlarged East Branch (600 efs),
Sherman Island overland facilities, Delta
transfer faecilities, Los Banos Grandes with
500,000 acre-feet of storage capacity, and
extended Coastal Braneh to serve San Luls
Obispo and Sante Barbara Counties,

‘Generally, except for desalination, the
results indieate SWP water deliveries are
comparable in reliability to the alternatives
presented in this study.

Incorporation of Loeal Projects

Loeal water supply projects, which inelude
reservoirs, water reclamation projeets, and
ground water storage programs, are now
being considered &s sources of additional
water for the SWP because of
environmental, energy, and cost
considerations. Loeal projects may be able
to decrease SWP energy requirements by
minimizing the need for transporting water
over long distanees from the
Baergmento-8an  Joaquin Delta to SWP
seérvice areas.

Water supply contractors within SWP
service areas, such as SBCFCWCD, are
being encouraged to study and develop
proposals for loeal projeets, with the
understanding that DWR will investigate
only those projects that appear to be
feazible on an engineering and financial
basis and are economically and
environmentally sound. To facilitate
evaluation and inclusion of local projects
into the S8WP, DWR prepared "Revised
Guidelines on Funding Loecal Water Supply
Projects for Ineclusion in the State Water
Project”, dated December 29, 1982,

The use of such local projeets is in keeping
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with the expressed wishes of the Iloecal
residents in Santa Barbara County, who
have encouraged their local water agencies
to develop & number of possible projects for
consideration by DWH.

In this study, each loeal water supply
project was analyzed on the same basis,
taking into consideration the following:

¢ Ineremental Projeet Yield Reliability. To
what extent can the project be relied on
as a water source during a drought period
(eriticgl dry period)?

o Estimated Cost. What is the projeet's
capital eost (April 1384 dollars) and what
is its annual unit cost in dollars per
acre-foot of water delivered?

o Fipancing by SWP, Does the project meet
the eligibiity eriteria for financing by the
SWF?

o Enpineering Considerations. Is the project
engineeringly feasible? Can it be built to
meet existing standards by acceptable
techhiques?

o Net Energy Required. Will the project rely.
heavily on energy consumption {enherpgy-
intensive project) or will it generate
power?

o Water Quality and Environmental
Congiderations. What are the water
quality and environmental impacts of the
project? Will its water quality have a
positive or adverse impact on the existing
water supply? Will it have a minor or &
major impact on the environment? What
are some of the benefits? Figure 19 shows
the quality in terms of total dissolved
solids (TDS) eontent of water from the
options diseussed in this report.

o Legal and Institutional Congiderations.
What legal or institutional constraints, if
any, are present and can they be
overcome? What agencies are involved and
what agreements must be reached?

This approach provided an opportunity to
consider all possibie water supply projects,
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to bring to the surface their merits and
shortfalls, and finally to sereen the best
possible optiops for further eonsideration
within each subarea.

Watershed management was considered
within each of the subareas. Management of
watershed vegetation to inerease runoff iz a
method of increasing the yield of reservoirs
and ground water recharge facilities. Such
inersase in  runoff results from the
temporary clearing of brushlands, understory
in woodlands, permanant brush to grass
conversion where appropriate, and timber
harvest. On g general basis, annual
avapotranspiration ean be reduced in
proportion to precipitation on the treated
areas by amounts that range from none at
16 inehes of preecipitation to 5 inches at 30
inches of preeipitation. When shrubs ang
trees are allowed to regenerate after
clearing, the additional runoff deeclines to
nothing in about 7 years. Therefore, g good
management program would include provision

to elear enough land each year to maintain
a given mean annual water salvage. To
achieva this objeetive would involve
monitoring the effeets of  wildfires;
condueting chaparral management (for fire
hazard reduetion}, ineluding range
improvement, timber harvest, and
reforestation aectivities of others; and, when
necessary to achieve the water salvage
objeetive, offering incentives to secure
more clearing than would oeceur in the
normal course of events, A typical plan
would eall for elearing brushlands on a
26-year eayele, or an average of about 4
peteent of the brushlands in the watershed
each year. It should be noted that such
management  will substantially improve
wildlife habitat and may satisfy the
requirement to provide substitute habitat
for that lost t¢ inundation by new
reservoirs.

The amount by which the water supply 'l'mm
reservoirs or ground water basins  1s
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augmented will be substantially less” than

the inerease in runoff due to vegetation
manggement. Most of such inerease cecurs
during' the rainy season. Therefore, the
additional runoff must be regulated to the
time of need (dry seamson), which limits the
usable portion to the otherwise unused
space in reservoirs or capacity for diversion
and spreading of such water by ground
water recharpe fgeilities, :

This alternative was not chosen for further
study because it did not meet the test of
providing a signifieant dependable supply
inerement during later years of a critical
dry period. In additien, it is an operational
practice that can be instituted at any time
by local agencies, without econstruction of
facilities. The first eost will be development
of a management plan and negotiation of a
Yeoordinated resource management
apreement’ with other land or resource
management agenecies. :

Water Supply Optiéns for Each Subarea

The various loeal and imported water supply
projects that appear to be viable options
have been analyzed for each subarea. These
options are deseribed in the following
sections and grouped by subarea.

CUYAMA SUBAREA

Table 28 contains a summary of the options
considered for Cuyama Subarea. Their
loeations” are shown in Figure 20. Of the
numerous options investigated, the following
appear most promising (not necessarily in
order of preference) and were used for
ineorporation’ into alternatives and further
analysis,

Santa Barbara Canyon Reservoir. This
reservoir has {wo potential damsites in
Banta Barbara Canyon, Conditions appear
favorable for developing a supplemental
waler supply reservoir at either loeation.
Bite 1 (lower) is in Section 27, TYN/R25W,
and site II (upper) is about 2.5 miles
upstream in Section 7, TEN/R25W.

Site I has-a watershed of 47 square miles. A
dam at this site would have a erest length

of about 2,100 feet and would require 5
million  eubie yards of material for
eonstruetion. The resulting lake would have
a surface area of 550 acres and a storage
-capacity of 32,000 acre-feet,

Site Il has a watershed of 37.3 square miles.
A dam at this site would have a crest

- length of 1,100 feet and would require 4

million eubiec yards of material for
construction. The resulting lake would have
a surface area of 355 acres and a storage
capacity of 32,000 acre-feet.

Bite II appeats to be more favorable for a
dam and reservoir for the following reasons:
(1) Although the reservoir would have a
smaller surface area, it would have a
maximum water surface clevation of 3,350
feet (mean sea level) and water depth of
240 feet; therefore, it would impound the
same amount of water as site I; (2) it would
have 358 percent less surface area;
eonsequently, less water would be lost to
evaporation; (3) although the dam would be
smaller and less costly, the annual yield
would be approximately the same, about
1,500 epere-feet.

About %3 million would be needed for the
outlet, $11 miilion for the spillway, and %22
million for the dam and reservoir, giving a
total of about $36 million to construet the
dam and reservoir at site II.

A pipeline from the reservoir to a filtration
plant would be needed. It would add
approximately $250 per acre-foot to the
eost of water supply. The plant to filter
approximately 2 to 2.5 cubic feet per
second would be required for a potable
water supply.

State Water Project, A SWP system that
would serve Cuyama Subarea would require
the construction of a separate water system
{Maricopa to New Cuyama) unrelated to the
Coastal Branch., This Cuyama Branch would
extend about 27 miles from the main
California  Agueduet near Check 29,
northeast of Mariecopa in the San Joadquin
valley, to a terminus near New Cuyama. A
pipeline, mainly 12-inch, would parallel
State Highway 168 with pumping stations to
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SUMMARY OF CUYAMA SOBAREA WATER SUPPLY OPFIONAS
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mental project costs Het Water quality Legal
project lat Unik enerpgy and ) |and
Water supply yiz1d cosk, cost, Engineering requirgzd environmentzl ingtitutional
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of a dam at this =ite is Canyon arza. Impact Santa Maria, a watar
practicable. must be assessed before rights exchange conld
proceading in Further megale waier rights
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?. Branch Canyon Genlogic inwestigation Mirnimal Szme: as Santz EBarbara
Resarvolr would be necessary Lo Caonyon Dam and
ensura that coastruction Hay Reservoir Project.
Site I 400 12.0 3210 of a dem s: this site iz |provide
practicable. hydro-
Site II 300 8.0 elactric
PoOWET
3. Ground water Hinimal Previowa stody shows that| Hone Water guality in the Conjunctive use of sur- Cuyama ¥alley has
recharge only a amall portiocn of area 1s comparazively Eace and ground warsr been identified by DWR
the floodflows leavwing poor. Locally unsuie- Bazin could infringe on 29 an area schject bg
the walley cowld be capt- able for domestic uges. prior vasted water critical coaditions of
ured by any Teasomnable TS ranges From 00 to righta. Tf SWP water overdraft.,
program of augmentatiom, 2500 ep/L along river § is delivered to Santa
¥alley floor. BSuwlfata Mariz, a8 wataz rights
concentrations freguen- exchange eould negste
tly exceed 500 wgfl, wabtsr rights i=anpes.
hardress ranges from
310 to 500 oefL.
- Nitrates and chlarides
generally are nob con-—
siderzd a problem.
A, Desalinatien of 454 Fraatoeat Facilities, 5300 Desalted water wopuld ba Agragments would be ro-

ail field
hrines
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pumping stations, and
pipzlines can bz con-
strocked at the proposed
sita, and the enginear-
ing faature® of the pro-
jeek cam be coastruciad.

for urban use or grouad
water racharge;

wzter quality gond.
[TDS = 500 mgfL.)

quired smong the various
local agencies, DR, and
the ail zompany.

Fupply would decline
with time and is inter—
roptable, depanding
upen 0il field apers—
tions.
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TABREE 28
SMLARY OF COYAHA SUBAREA WATER SUFPLY OPTIONS
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and
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considerntiona
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{ConEinmued)
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[“EET - el

6. Weathar
medification

7. Water Tights
exchangs

B. STATE WATER
SROJECT

1000
Ep
20000 %

HiA

* lab Tnit
i cost, cast ,
Y {Mil.5Y | (5/AF)
L] : ="
L] =
Hin
Afa 1119

Spacial treatment may Dba
raquired dua to poten—
tisl toxicity hazards.

¥anagement arsas muek be
upstres From ressrvoir
or ground watar recherge
facilities in ordar to
regulate the addirional
runnif,

Clouwd aeediag appesrs Ko -
be mpat effective when
conducked from aiverafk,

Toportatisn of SWP wabter
te Cuysza Valley would
require constrectien of a
saparate system (Mariceopa
to New Cuyama} unrslated
te Coaskal Branch. Sysbem
requirasent: over 17 mi.
of 8- to Li-iach pipe-
line 2 pooping atatione,
and Z regulatory atorage
sitas (% tasks, 50,000
gallonafeite). Toral
LiEt of Z,500 fmet.

Tnknown

Minimal

5030

Minimum adverse envirom~
menta} impact would
woror during the con-
atrockion of the deaalt-
ing plant and the Erass-—
portation facilities.

The ome of local desale-
ed waker would halp con-
-Berve the fresh water
suppliea of the area.

Whether the mediment
vield effeckr ars heoe—
ficial or detrimenral
will depend em the care
exercimed in che
mErAEE N pProgCam.

The effects oF in-
treaged seamonal rxin-—
£all en Eish and wild-
life are Inpomwible fo
determine,

The guality of SWP
water would ba good.
Avezage 1985 coosti-
tuents {in mg/I at
Check 25-near ¥aricopa)
are shown in Table 16.

A Coordirated Reronrce
Mansgament Agresmant
will be vequired ko
sepore Ehe coopatration
of othar state mmd
federal resource and
land manapgement
agemcies.

{See Sants Bmrbara Cwo.,
8ranch {yn, and greund
water racharge racarika.}

Emportation of water
froo diatant sources

for sgricoltorsl uss
appears o be beyoud
the papment capacity of
ctopa currenkly raised
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Yegetation menagemant
can be Iinitisted amd
beuaFits reslized with-
in 2 or 3 pears after
need for addirianal
stresaflow in
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This project is on-—
goings new INF pield

. would result culy Frem

addicionel elgud
mading.

It is technicaliy fesa-—
ible to dalivar SWNP
water from the Calif.
dgueduct; s Buropub
could be Built nesr
Tafr/¥aricops.

+ Hot detarained. ) :
% Tisld caonot be estimated withio reasonable accuracy.

Hote: Options io CAPITAL LETTERS are iacluded in seiection of altermatives.
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lift water about 2,500 feet into the Cuyama
Subarea. Regulation would require one
50,000-gallon tank at two different sites.

Although water delivered would be of good
quality (average TDS eontent was 184 mg/L
in 1984), it would require filtration prior to
use for domestie purposes. Use for
agricultural purposes appears to be beyond
the payment eapaeity of crops currently
raised or suitable to be grown in the area.

Options Not Selected. Other options which
were analyzed but not selected ave listed
below, Deseriptions ¢of these options and
reasons for not
summarized in Table 28.

- Braneh Canyon Reservoir

- Ground water recharge

Desalination of oil field brines

3

Watarshed management

- Weather modification{already implemented)

Water rights exchange
SANTA MARIA SUBAREA

This subarea's water supply options are
listed and summarized in Table 29 and
located on Rigure 21. :

Qf the nine options investigated, the
following three appear most promising (not
necessarily in order of preference), and they
‘were incorporated in the alternatives.

Round Corral Reservoir., This option is a
proposal to construet a2 dam (Round Corpal
Dam) on the Sisquoec River to develop &
reservair that would provide 5,560 to 6,700
ancre-feet of water per year for ground
water basin recharge.

The Round Corral Dam is proposed for a
site a few hundred feet downstream of
.Round Corral Canyon, nine miles east and
upstream of  Sisquoe. The watershed
upstream  from the proposed damasite
comprises 290 square miles of mountainous

B2

seleeting  them are.

terrain, most of it wild and undevelaped,
The land that would be inundated by the
reserveoir is generally unsuited for farming
and there appears to be no major
Improvement or utility to reloecate.

Two sizes of reservoir are being considered.
The USBR estimates that a 50,000-acre-foot
reservoir would have an annuel yield of
3,600 acre-feet, and an 82,000-acre-foot
teservoir, an annual yield of 6,700
acre-feet, Runoff eaptured during the wet
season would be released lgter in the year
in a ground water replenishment operation
that would help mitigate oyverdraft
econditions downsiream in the Santa Maria
Valley. However, because Twitchell
Reservolr already discharges into the Santa
Maria River to recharge the basin, the tiver
may not be capable of handling the
additional flow from Round Corral
Reservoir. New recharge facilities may be
needed, but are not ineluded in the oosts of
the Round Corral project,

Desalination of Sea Water, In the past,

desalination of sea water has been
developed only in special cases because of
its  high energy cost, However, the
technology to desalt water has improved
and, as the cost of other water supplies
inereases, desalination of 3sea water s
becoming more competitive as an altern-
ative water supply.

DWR has been evaluating the role that
desalination of sems water and brackish
waters can play in providing a part of
California’'s water supply. There are no
significant teehnical problems in obtaining
fresh water from sea water by desalination.
Large quantities of fresh water {or
municipal use are provided by this means in
several parts of the world where natural
supplies of fresh waler are in short supply
and desalination of sea water is the lowest
cost alternative means to provide a water
supply. The trend in improvements in sea
water desslting technology tends to reduce
the cost of sea water desalting. However,
the effects of inflation and inereased costs
of energy have had & net effect of
inereasing the costs, and energy cost does
impaet desalination costs more than the
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15B5D Thoh 1143 pipelines can be con- wrhan oae. tous local sgencies and oot Bound GCortal Feser-

structad abt tha progposed i THE. VoiT ir conetrocted,
1ita and the enginemrting Minigi adverss eavi-
Eeaturea of the projeet reamental impect would ‘Construckion of the de- Very mrergy intenaive.
CATL de ponstTucted Eo DLeuUT during EOTs Erye - Eflring pleat near the
desirable standards by tion of the deselting TOABE momt be approved
Acceptad tachniqoas. plant & the Crazeparts~ by the Caastal Commis—

tion facilities, 1ion snd the Califorpia

. Kegional Weter Quality

The vae of local degalt- Control Noard, Cantral

ed water would bheld con- [ Coast Begion,

aerve the frash weter

aupplies of the area.

Seliable wmter mupply.

6. Deralioaticn 2550 11.0 Desalination would e by S900 The produck water would Agrespents would be ra— Ic ix oot ingwn if the
of oil fiald meang of reveres oamoaia be uped for municipal quired smong the war- 38pPLY of ronren warar
brines of the eguivalent ., & induatrisl porposes. ious Iocsl apencian, would be availabls tp

DWR, and the nil a2t dexards beyond the
Ao antire new trestnest Spacisl treatmen:t may company., year 2000
plane would eve o be bBe reguired due to po-
conatruseed, tentizl toxicity bazarda PeI¥ enerzy intensive,
#s related to petrolewm-
eelated chamicels a=d
henvy matale. -
7. Waterched ek wk i Hansgesant aress wust b | Unkoown Whethar the zedipent A Coordipmtad Remoorce Vegetarion mansgement
Wanagezent UpFtrasw from reservoir yield effects are bans- Eenagenent Agresment can be inicfarmd and
or ground watart recharge ficial or detrimestal will be required Lo betefics resiized with-
B facilircies in order to will depend om the care secare the coopecation in 2 or 3 years after
- Tegelate tha saddiripooal exercissd io prescribed oE other statz § Fed- oeed for additional
TunaEs, burning. #rgl respurca & land Atresmiiow ie
CaAGagement agencies., arcartgined,
3., Weather 008 ke ke Cloud azeding appears bo | Hinimal The sffects of in- This project ia oo~
Modificetion ro be most effective when creased aesmonal rain- Boing: new SWP yiald
K00 ik e conducted from wireraft, Enll en Finh end wild- woald result only From
life are imposeible to additinngl cloud
deter=mine. aading,

3. STATE WATER .15350 HiA G Most Bbuild Comatal Branch| ISBS The quelity of SWP Contract between Skete Uoit coet will be de-

FROJECT -3 pins pare pf the ICDS water would be good. snd SMBOFCWCD fe fn pendert oo the smount
533 {river cromsing plus me Average 1984 conatitu—

treping plant and pipe-
Line) whichk is engineer—
ingly Faamibls,

snte {in agfL et Check
3—Coastal Bramch) are
sthown in Tekle 14,

CProbles ia anticipeted,

place for epae of im-
flementation. ContTacts
betwesn SACFCWCD amd
Agencies that ars o
Tecelve SWP wxter may
be naeded, Mo wajor
legal or ipstitoticnsl

of witer deliversd to
otbmr preas within the
Coaty

* Pramently baidg dope; therefore, there is mo Daw watar rield involwad.
+ Nobt detacmined,

*k Wpter yield cantot be ent{mered within remmonable

Hote:

Dptione fn CASITAL L¥TTERS are incIoded §n =le

ACcurEcy.
ction of plternatives.
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other alternatives. It is not possible to - |

acceurately prediet how these factors will
influence the future cost of desalting, The
costs shown inh this report reflect DWR's
best estimate of future costs.

Because the projected water demand in
Santa Maria Subarea indicates a need for
more water than is available loeally,
-desalipation of sea water iz a potential
source for part of itz future water. Costs
" developed for the desalination of sea watar
in  Santa Maria Subarea using reverse
osmosis are given in Table 30.

State Water Project. Delivery of SWP water -

would require the complation of the Coastal
Branech, as desceribed earlier, The Santa
Marig Subarea is conveniently located neap
the terminus of the Coastal Branch and
would require only econstruction of a
pipeline from the Santa Maria Terminus of
the Coastal Branch to a point on high
ground east and midway between the City
of Santa Maria and Qreutt, Final configur-
ationh and ¢ost would depend on the level of
participation within Santa! Maria Subarea
and the other subareas in the County. Con-
struction of the Coastal Branch would be a
State responsibility, but construetion of the
pipeline, as part of the ICDS, and a fil-
tration plant would be a loeal responsibility.

If SWP water is delivered to Santa Maria
Subsrea and inteprated into the water
gystem of the City of Santa Maria or
Oreutt, it will require the construetion of a
filtration plant for the SWP water.
Nevertheless, SWP water would be of very
good guality when compared to existing
ground water. Direct use for apriculture
appears to be beyond the payment capacity
of crops currently raised and is not
projected in this study.

Importation of SWP water to the Santa
Maria Subares would improve the local
watar quality, It is also to Santa Maria's
advantage to use the best quality water
available throughout its system to meet the
siringent waste water discharge require-
ments that have been established.

Options Not Selected. Other options that

66

TABLE 30
DESALINATION OF SEA WATER
BY REVERSE QSMOSIS
IN SANTA MARIA SUBAREA

16,850
$ 74,400,000

Plant capacity, AFY
Capital cost

Amnual ecapiral cost $ 4,735,000
Annual operating cost § 10,070,000
Annual local
transportation cost 5
Total annual cost S

3,335,000
19,260,000

Unit watexr cost/AF g 1,143

Assumptions and Method of Computation

1. Plant life expectancy, 30 years,

2, Interest rate, 9,5 percent,

3. Unit energy consumption, 7550
kWh/AF,

4. Unit energy cost, §0.085/kwh{local)
and $0.03/kWh (Stace).

5. Enexgy recovery equipment coab in-
cluded in capital cost.

6. Operating time, 85 percent: wmain-
tenance time, 15 percent; fresh
water recovery, 30 percent.

7. Sea water TDS content, 35 000 mg/L.

8, Plants wmade up of 5 MGD of smaller
modules, :

9. April 1984 cost base,

were analyzed but not seleeted are listed
below. Deseriptions of these options and the
reasons for not seleeting them are
summarized in Table 29,

~ Twitehell Reservoir enlargement

- Twitchell Reserveoir modified operations
(already implemented)

Santa Maria River off-channel recharge

Desalination of oil field brines

1

Watershed management

Weather modification
(elready implemented)



SAN ANTONIOQ SUBAREA

Land use in the San Antonio Subarea is
devoted almost entirely to agrieulture;
urban water demand is minimal. Local
ground water is the only supply in the
subarea. Ground water is also exported to
Vandenberg Air Force Base and provides 70
percent of jts water supply. Total water
demand exceeds raplenishment, but loesl
water supply options are limited and there
are no supplemental water supply projects
plannad for the subarea.

This subareas has an allocation of 23

acre-feet of SWP water, but g delivery.

system for this small subarea alone would be
prohibitively ecostly, In any event, SWP
water would be the only supplemental supply
for Casmalia, where some urban water
demand is coneentrated, and then only if
the ICDS pipeline. to the lower Santa Ynez
Subarea were routed close to the town,
thereby minimizing its costs. Casmalia i3 in
a small adjacent watershed but is grouped
with the S8an Antonio Subar]ea. -

The potential water supply options are
deseribed in Table 31 and located as shown
on Figure 22. Only SWP appears to be
viable and is included in the altarnatives.

Siate Water Project. SWP water delivery to
the San Antonio Subarea would require
continuation of the ICDS pipeline to
Vandenberg Air Force Basa and/or lower
Santa Ynez Subarea, as deseribed under
Santa Maria Subarea.

The pipeline would parallel Betteravia Road
to Mahoney Road, turn southwaest along
Black Road, then extend to Casmalia. A
pumping station would be required just
beyond Cabrillo Highway to cross the
Casmalia Hills north of Casmalia where a
terminal storage tank would be located.

Options Not Selected. Other options that
were analyzed but not selected are listed
below, Descriptions of these options and the
reasons  for pot  seleeting them are
summarized in Table 31.

- San Antonio Creek Resefvoir

- Watershed management

~ Weather modification(already implemented)
SANTA YNEZ SUBAREA

The subarea is topographieally separated
into an upper and lower valley by =
difference in elevation and by a harrowing
of the watershed and river channel about
three miles west of Bueliton.

The upper portion of Santa Ynes Subarea,
known as Santa Ynez Vvalley, is at
elevations ranging from 400 to 900 feet
above sea level. The communities of Santa
Ynez, Los Olivos, Ballard, Solvang, and
Buellton, together with small farms and
large ranches, are found in this portion,

The projected water demand in the upper
Santa Ynez Subarea exceeds the amount of
water .available from the existing sources of
supply, and a new source of water will be
needed to meet future water demands.
Various options were anslyzed and the
following most promising ones were selected
for further study:

~ Cachuma Reservoir plugs conjunctive use
operations,

" = Enlargement of "Cachuma Reservoir

(raigzing the dam by 27, 83, and 42 feet)
with and without econjunctive use
aperations.

- New Gibraltar Reservoir with and without
eonjunctive use operations,

- State Water Project.

The loeal projects above weuld be shared
with the South Coast Subarea and, in some
casas, with the lower Santa Ynez Subarea.

The water supply that is potentiglly
avaitable from the Santa Ynez River
through the proposed water supply projects
would not be sufficient to meet the SWP
entitlements of both Santa Ynez and the
South Coest Subareas.

The results of the investigation for each
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TANLE I
SEMMARY OF SAN ANTONI() SOEAREA HATER SOPPLY OPTIORE
incre- Estimated 1984
mantal project codbe Fet dater gqualicy Legal
. project | Iat 3 energy md =d
Fatar mapply yiald coNt, eosk, Enginenaring required snvrironmental institutionsl
sptioe {aFT)  J(HiL.4) | {8fam) consideratione (R AF) considerntions considerations Esmaris
1. Eau Antonie 1500 30.0 3 paswible dem eiter were| Minimml o Antonie Cresk and Yary poor dem mite,
Creek identified in & previow Earkas Slough wre ea-
RensvrvoirT atudy, bovewer , fepnibi- viTtoomencelly ssoeitive
ity waw Dot emeablished areas becsuse of the
Eor any of the wites. presence of an endan-
sered spaciea,
The reservoir weuld be
sitvared on deep, highly
peraeable alluwiue,
2. Hatershed - * L] Mansgesgol srezs mmat be | Foknown | Fhether the wediment A {oordirated Rssourcs Vagetation macapement
Haagumant upatresm [rom ressrwoir yield affectn are beoe-— Hatapamant hgprasmgnt can be imitinkted amd
¢r groamd weter Tacharge fieial or Zetrimantal will e required to benefits raalized with-
facilitias in order to will depecd oo the care secure the cooperation in 2 or 3 wears afrer
regulate the sdditional exprcived in rhe of other state sod send Ffor sdditignal
runaff. WEETE ROt FEOETEN. fndural rescurce and streamfliow is
1lnad macagemant sicerteined.
agaociae.
3. Westher 0 * * betermiration of sug- Hinimel The effects of in- Clood seeding in ooe This prejmct is co-
Kedificetion to wanitad water mupply in cressed seamonal rain- aren could mdify pra- foing; new TP yiels
A0 surface resarvoirs would fall o Eish 2nd wild- cipitation in snother wulé result saly from
cequire detmiled cpere- 1lifa sra impoarible to aree. additicnal ecloud
tional studies, determine, - sanding.
Cloyd serding appears to
be mint effnctive whea
canducted Erom sircrafe.
Cloud seeding s mast
productive Juring wet
yenrs md leant produc-
tiwe in dry pears.
4. GTATE WATER Ik WA 98 Touciog vie Coastal 230 The qualicy af Tup Coctrect betwswn Sratw Pro jact depends cpon
" PRD.JECT e Brunch and ICDE {Lempoc- wter mould be good. mi IECFCWCD in in WP wmrar delivered to
14 VAFY Latwral: low energy Average [98% conmritu- placa for implementa- Smts Taex or TAFE via
and pressurs route), mts {in wmg/T at Check ticn. Additional cem— fan Amfooio Noharss.
5 — Coastal Bresch) tracts may da nesiad
Epginesringly fesnible. are shown In Tabla 15. between SBCTCNCD and Tuik cost will be dp-
sgeacise thut are ta peadant oo the ssoyvmt
Coastal Branch would re- Tacaive SHP watar. of wter deliversd to
quira 3 pumging plants, other subsreas.
five regulatory storags Ko major legal or io-
siten, ade powsr recovery azitotional probles {s
plank, mud pipaline. The mticipaked.
1CD8 Facility requized
wauld include due puikping
plint plos pipatine.

* Mot dgtarmicad,
ik Fater yiald cammot be sstimated within réasomatle scocuzecy. ]
*k Posr nat include say of the encicissinc of VAFE; the ylsld wocld be deliversd to Cavmalia.

Hoke:

Opkions in CAFITAL LETTERS ave idelodad in selection of sltermatiwes.




SUeaRY OF SANTA TFEZ {UPFER) SUBAREA WATER SUFPLY CPTIONB

TARLE 3%

1L

Inere— Eskimated 1982 _r
mental preject cusks Wax Water quality Lzgal
project | Ist (513 mecgy and and

Water supply yield caskt, cost, Eogineering reqoiragd environmeantal inetitutional

optiom (AFY) | (xil.%) ]| ($aF) considerstiane (kWb AF) coasideratioon eonniderarions Eemprhs
1. CACHTWA
RESEAVOIE

5. CACADMA ased 6.3 15 22 new prodoction wells NinimaT Fluctugtion of seascnal Auy changes in opera-
KESZZYOIR woold hawe o Be com- waker leval in excess tion of the rsservoir
(ZXIISTIRG) seructed, May of the existing wvater would requirs the
+ COM1.TSE provide level chaoges agreement of U.35.Bureaa

hydro- may have seme effacts of Eeclamarion (UEBR),

electric oo vatar gualiry as - Santy Toex Biver Watar

poveT well as om eawircomant . Coossrvation Distrist

) (SYRWCD}, mnd Cachums
Member Tnits.

b, CACHEMA 770 5.7 264 The axisting dme height Minimw] A portion of a county - U35 has indicsted char A preliminary Taview by
ARSERYDIZ wonld be raised 27 feak. park would be inundated cangrassional suthori- W indicates that the |
EALLE.(27') B zation would be needed project warrants a

The sxisting wpilluay provide Woet of the land thar to smlerge the feanibility—level
would have to be disman— | hydro- would be inundated is reservoir. investigation.
tled and s oew spillway | electric swpad by TSAR,
wuld have to be com— POWET
structed. Water would be porable T9BR, EYRWCD, and
and suiteble for Gachims Kesber Bnits
A pew intakxe Ctower for irrigation. . would have Eto agree to
the Tecolote Toonel any salarpemect Sefore
wuld have Eo be (oavoldable adverse ir could be spomsoTed
constructed, effects require mibige— and authorigad.
tipm weasmures.
Cocatruction may requirse
some lowering of the Fiskerias resource may
water surfzee, bub not = be distorbed doring
major dewmtering of the ecasktruction,
Tapervoir.
Highway rainforecemant
needed,

e. CACADSA 13520 8.5 126 A wew production wells Minimal Fluctustion of reawonel Any solaTgement and 20 {60.5/52.72100) in-
IRSERVOIE wald beve to ba com- regeCYoir Weter lewel rhanges in aperaticn of crease in firet cost ef
ENLRG, (277} structed, Modifisd Hay in sxcess of the the reasrvoir would project, doe to con-
+ OONJ,TSE cperation of tha rewer- | provide exinting water lewel requira the agreement junctive ose, would

- vaiv sod ground water bhydro—~ changes w7 hawve of US3M, BTRWCH, und result in 757
. basin would de seamded, elgetzic wome effacts on veier Cachuma Wember Tnits. (115207710100}
poweT qeaiity oz w1l ax oo

eavirotument .

increase in produckion.
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TABLE 32 (Continuad)
SUMMARY OF SANTA YREZ (UPPER) SUBAREA WATER SUPPLY OPTIONS
Iacre- Eatimated 1984
mental project cosks Nat Water quality Legal
: projeck | lac Tnit ELEr gy and and
WMater aupply ¥ield coak , oSk, Engineering required environmental inetitutional
pp<ion {AFT) [ (M1.5) F (5/aF) considerationa (kWhSAF considerationa coneiderations Remarks

d, Cachuma 9270 " 5l.l 300 The existing dam height Hinimal A portion of a eownty 0SBR han indicakted thak 4 preliminary review by
Reservoir would be ratsed 33 faer, park would be inum- congressional aothori- DWR indicares thgt tha
Enlrg.(33'} May dated., Mitigarion zation would be needed pEDjeCct wartanta 4

The existimg spillway provide massarer required. to enlarge the feasibility~ievel
would have o ba disman— |hydro- temarvoir, investigation,
tled and a naw apillway |eleckric Moat of the land that
would have o Be con- power wousld be inundated is USHR, S5YRWCD, and
Atructed , owned by TSER, Cachoma Member Tnits
i wotlld have to agres to
A mew intake tower for Water woald be potabla any enlargement before
the Tecolote Tucnel would and puirable for ir could be wponsorad
bave Ep Be consktruckad. irrigation. or authorized.
Abcut 0,5 mile of Bigh- Toaveidable adverse
way 154 would have to be effectes require mitiga—
Taised. tion measnres.
The cukler Facilitiam Fisheries resource msy
woulid have to ba extended be disturbed during
400 faat. comskroction.
Conztruction mey require
#ome lowaring of the
water surface, bob not &
major dewateriocg of the
TEBATVOIT .

e. CACHIMA 15013 1.0 150 30 mew production wells Minimal Pluctization of aeasomal Any enlargement and 18X {?1.0/6l .1x100}
RESERVOIR neéed tn Be constructad, _Teseryeir water level changes in operatiecm of increase in firsc cost
ENLRG.(33") Operation of reserwcir May in excess of the exist— the Teservoir would of project, dae to
+ (ONJ.USE and groumd water basins provide ing water level changes have to be approved by con junctive wae, would

wuld have to be hydro- may Bave some affects TUSBR, SYRWCD, and . incrense the productian
wodified, eleckrie on water quality and Cachuma Member vmits. by 62X {15010/9270x100)
power etV iTonment .
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CACHIDG
RESERVOIR
ENLRG.{42 "}

CACEMA
RESERYOIR
ENLRG.{42"')
+ CONJ.D3E

19530

L7450

80.0

50.0

112

Tha exiating Jam height
wiuld be raised 42 fesr.

The sxinting epillway
wuld hawe to be dismgn~
tled and a new spillway
would hawe to bz eon-
structed.

A pew inta®e bower for
the Tecolote Tunel wpuld
have to be conmtructed.

About 1.2 miles af High—
way 154 would have to be
relccatad.

The entlet faciliriam
would have to Be extended
400 fmer,

Coostruction may reguire
goma lowering of the
water surface, but not a
wajor dawstering of the
resarvoir.

32 oew praduction wells
need to be construcred.
Operation of resarvair
and ground water bwsins
would have to ba
wodifiec,

Minimal

Hay
provide
hydro-
elmctric

poweT

Hinimal

Hay
provide
hrpdro~
elactric

paseT

A portion of § county
cark would be
inundated. Micigetion
weaavred reqguired,

Most pf Etha land that
would be Inundated is
ouned by GSBE.

Water would Be potable
and suitable for
irrigation.

Doavoidable adverase
effecta Taquire mitiga-
tion messnTes.

Fisheries resourcs may
be disturbed during
canstruction,

Fluctuation of peascnal
reservoir water level
in axcess of the exisc-
ing wvater level changes
mey bave some sffasty
oz vater qoelity snd
enrironment.

ISBR has indicated that
congresnicnal suthori-
zakion would be nemded
tp anlarge the
refervair.

USEE, SYENCD, and
Cachons Member Dnits
waid have to agree
to any splargement
before it could be
sponeored and
authoriged.

Aoy eclargmsnt and
changes in oparaticn of
the ressrvoir weuld
itave ko be approwed by
U5RR. STANCD, and
Cachuma Member Units.

A preliminary review by
¥R indicates that the
Projact warcants n
fegnibility—level
investigation,

13X (30/802100) increans
in Firet cost of pro-
jeer due to conjmative
ute, would increase the
groduction by 652
{17490/10550x100),
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STMMART OF SANEA YMEZ (UPPER) SUBAREA WATER SUPPLY OPTIONS

TARLE 32 {Ceatinued)

Water mupply
optian

Incre=

mantal

Pprojest
vield
{aFY)

Estimated L1984
Fraject comte

Eoginesring
consideratione

Hat
et gy
reguired
{kWk/AF)

Water guoaliry
and

environmental

considerations

Legal
amd
iastitutional
condideraticns

Remarirs

2. Hot Springa
Ressrvair

{exciuding
Lowpoc
Bipelina)

3. FEV GEBRRALTAR
RESERVCIR

a. HEW
GIBRALTABR
RESERVOIR

970

B335

Lt Tt
cont, coeb,
(Mil.5) | (37AF)
1.6 936
98.3 8568

Highwvay 154 sod Paradise
2oad would have powe
relocation.

{The Lompoc Pipelice
coald be included am
part of this project.}

Existing inlet-outlet
AYEtam musk D= re-
placed,

Foginaaringly feasible.

Minima}

May
previde
hydro-
electric
pouer

Minimal

My
provide
hydro-
slemotrie
power

Portion of Paradiase
aren weuld be inundated,
Most of the vessrwoir
area is privately owaed,

Ivpairment of present
watar aupply facilitiaw
oot fully acalyzed.
World offer sdditional
recreaticnal gpportuni-
ties; waterfowl could
usie reperveir restiog
area aloag the Pecific
Ceast migration rocte.

Toavoidabla adwerse
affects requirs witiga-
tion measures.

Pisheries resovrce may
be disturbed during
conetruetion.

¥o homes, roada, or
ubilities threstened.

Increased recresticnal

oppartunitien,

Unavoidable adveram
nffests raguire
mitigarion mesauras.

Fivharies Tespurce mey
be disturbed during
cornakrizetion.,

The habitat of the
least Bell's wirtec may
Be impacted,

Feed to establish yield
obligation by price
rights.

All eatablished watar
rights must ba
satinfied,

MNust sppropriate water
throogh State Water Ba-—
wourcen Cortrol Board
{SWRCR),

Musf Enter jnto sgres-
ments with o nsomber of
agencise.

Water rights have not
been fully scslyzed.

Heed to establish yiald
obligations by prior
right.

All sstablished water
rights must be gatin-
filed.

Must appropriste water
through SWRCH.

Must enter intp agras-
ments with & aumber of
ageacies,

A preliminery raview by
BB indicates that &
feanibility-level in-
vestigation sheuld be
daferred mtil wFter a
study iz done regarding
the enlargement of
Cachoss Reservoic or
constructing nsw
Gitraltar Eeservoir,

Preliminary review by
W indicares that the
project vartanta g
feawibiliry-level in-
wastigation.
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TANLE I
SEMMARY OF SAN ANTONI() SOEAREA HATER SOPPLY OPTIORE
incre- Estimated 1984
mantal project codbe Fet dater gqualicy Legal
. project | Iat 3 energy md =d
Fatar mapply yiald coNt, eosk, Enginenaring required snvrironmental institutionsl
sptioe {aFT)  J(HiL.4) | {8fam) consideratione (R AF) considerntions considerations Esmaris
1. Eau Antonie 1500 30.0 3 paswible dem eiter were| Minimml o Antonie Cresk and Yary poor dem mite,
Creek identified in & previow Earkas Slough wre ea-
RensvrvoirT atudy, bovewer , fepnibi- viTtoomencelly ssoeitive
ity waw Dot emeablished areas becsuse of the
Eor any of the wites. presence of an endan-
sered spaciea,
The reservoir weuld be
sitvared on deep, highly
peraeable alluwiue,
2. Hatershed - * L] Mansgesgol srezs mmat be | Foknown | Fhether the wediment A {oordirated Rssourcs Vagetation macapement
Haagumant upatresm [rom ressrwoir yield affectn are beoe-— Hatapamant hgprasmgnt can be imitinkted amd
¢r groamd weter Tacharge fieial or Zetrimantal will e required to benefits raalized with-
facilitias in order to will depecd oo the care secure the cooperation in 2 or 3 wears afrer
regulate the sdditional exprcived in rhe of other state sod send Ffor sdditignal
runaff. WEETE ROt FEOETEN. fndural rescurce and streamfliow is
1lnad macagemant sicerteined.
agaociae.
3. Westher 0 * * betermiration of sug- Hinimel The effects of in- Clood seeding in ooe This prejmct is co-
Kedificetion to wanitad water mupply in cressed seamonal rain- aren could mdify pra- foing; new TP yiels
A0 surface resarvoirs would fall o Eish 2nd wild- cipitation in snother wulé result saly from
cequire detmiled cpere- 1lifa sra impoarible to aree. additicnal ecloud
tional studies, determine, - sanding.
Cloyd serding appears to
be mint effnctive whea
canducted Erom sircrafe.
Cloud seeding s mast
productive Juring wet
yenrs md leant produc-
tiwe in dry pears.
4. GTATE WATER Ik WA 98 Touciog vie Coastal 230 The qualicy af Tup Coctrect betwswn Sratw Pro jact depends cpon
" PRD.JECT e Brunch and ICDE {Lempoc- wter mould be good. mi IECFCWCD in in WP wmrar delivered to
14 VAFY Latwral: low energy Average [98% conmritu- placa for implementa- Smts Taex or TAFE via
and pressurs route), mts {in wmg/T at Check ticn. Additional cem— fan Amfooio Noharss.
5 — Coastal Bresch) tracts may da nesiad
Epginesringly fesnible. are shown In Tabla 15. between SBCTCNCD and Tuik cost will be dp-
sgeacise thut are ta peadant oo the ssoyvmt
Coastal Branch would re- Tacaive SHP watar. of wter deliversd to
quira 3 pumging plants, other subsreas.
five regulatory storags Ko major legal or io-
siten, ade powsr recovery azitotional probles {s
plank, mud pipaline. The mticipaked.
1CD8 Facility requized
wauld include due puikping
plint plos pipatine.

* Mot dgtarmicad,
ik Fater yiald cammot be sstimated within réasomatle scocuzecy. ]
*k Posr nat include say of the encicissinc of VAFE; the ylsld wocld be deliversd to Cavmalia.

Hoke:

Opkions in CAFITAL LETTERS ave idelodad in selection of sltermatiwes.
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option are summarized in Table 32, and
their loeations are shown on Figure 23.
Maps depicting, in greater detall, proposed
dam or reservoir sites and areas subjeet to
inundation are on file at DWR and
BBCFCWCD offices.

The lower portion of Santa Ynez Subarea,
often referred to as the Lompoc Valley,
with an elevation ranging from sea level to
400 feet above sea level, is separated from
upper Santa Ynez by some low hills through
whieh the Santa Ynez River has cut a
channel. (See Figure 24.) The City of
Lompeoe, vVandenberg Village, Mission Hills,

Vandenberg Air Foree Base, and large-

flower seed and truek farms are found in
this part of the subarea. Projected water
demand for this portion of Santa Ynez
Subarea exceeds the available supply and
new sources of water will be needed to
sgtisfy future demands.

After evaluating several water supply
options deseribed in Table 33, Salsipuedes
Reservoir and the desalination of sea water
options were selected, in gddition to those
options selected for the upper Santa Ynez,
as the most promising projects for
supplemental. water. With the exception of
water from the SWP, none of the options
selactad for upper Santa Ynez ean be
utilized in lower Sagnta Ynez without the
addition of a pipeline (referred to as
Lompoce Pipeline).  This pipeline f{rom
Cachuma Reservoit to Lompoc would cost
an additional $16.2 to %26.7 million,
depending upon pipe size. The cost for that
portion of the pipeline serving the upper
Santa Ynez subarea would probably be
shared between the upper and lower 3anta

Ynez.

As mentioned in Chapter Il of this report,
the water from existing sources of supply in
the lower Santa Ynez Subarea is not of a
‘pood quality. The quality ean be improved
by importing better quality water and
blending it with the water from local
sources.

For all the options eoncerning Santa Ynez

River (i.e., the existing or enlarged
Caohuma or New (Qibraltar Reservoirs)

70

explained below, computer analyses for
determination of yield were based on the
following:

o Jamesoen Reservoir and Doulton Tunnel
safe yield mode = 1,480 acre feet per
year,

o Gibraltar Reservoir and Mission Tunnel
plus a portion of the Santa Barbara
ground water basin supply operated in a
draft mode (with a combihed constapt
annual yield of 7,000 acre-feet), Ground
water pumpage to make up the whole
7,000 acre-feet iz needed only durinpg
dry periods when the entire 7,000
agre-feet is not available from the
reservoir and tunnel sources.

It should be noted, for the purpose of
this study, that this mode of operation
of the existing Gibraltar Project is
simply to serve as a basa condition from
which relative yields of an enlarged
Gibraltar Reservoir may be determined.

The actual distribution of these yields
and the portion that would be allocated
to the City of Santa Barbara wauld
have 10 be agreed upon among the U.5.
Bureaun of Reclamation, Santa Barbara
City, and other South Coast and Santa
Ynez water purveyors. If additional
analyses are required in order to reach
an agreement, they can readily be
performed as an eid to seclecting a
Santa Ynez River reservoir project for
possible feasibility level investigation.

o Cachuma Reservoir and Tecolote Tunhel
safe vield mode = 27,800 acre-feet per
year.

o Downstream water rights are met as re-
quired by Gin Chow Court Decision and
State Water Resources Control Board
(SWRCB) Water Rights Decision 73-37.

Conjunctive Use. Generaily, conjunctive use

ponsists of managing surface reservoirs and
ground water resources in a ecoordinated
mannar to obtain more water than would be
developed otherwise. With conjunetive use,
surface water would be used extensively



SUeaRY OF SANTA TFEZ {UPFER) SUBAREA WATER SUFPLY CPTIONB

TARLE 3%

1L

Inere— Eskimated 1982 _r
mental preject cusks Wax Water quality Lzgal
project | Ist (513 mecgy and and

Water supply yield caskt, cost, Eogineering reqoiragd environmeantal inetitutional

optiom (AFY) | (xil.%) ]| ($aF) considerstiane (kWb AF) coasideratioon eonniderarions Eemprhs
1. CACHTWA
RESEAVOIE

5. CACADMA ased 6.3 15 22 new prodoction wells NinimaT Fluctugtion of seascnal Auy changes in opera-
KESZZYOIR woold hawe o Be com- waker leval in excess tion of the rsservoir
(ZXIISTIRG) seructed, May of the existing wvater would requirs the
+ COM1.TSE provide level chaoges agreement of U.35.Bureaa

hydro- may have seme effacts of Eeclamarion (UEBR),

electric oo vatar gualiry as - Santy Toex Biver Watar

poveT well as om eawircomant . Coossrvation Distrist

) (SYRWCD}, mnd Cachums
Member Tnits.

b, CACHEMA 770 5.7 264 The axisting dme height Minimw] A portion of a county - U35 has indicsted char A preliminary Taview by
ARSERYDIZ wonld be raised 27 feak. park would be inundated cangrassional suthori- W indicates that the |
EALLE.(27') B zation would be needed project warrants a

The sxisting wpilluay provide Woet of the land thar to smlerge the feanibility—level
would have to be disman— | hydro- would be inundated is reservoir. investigation.
tled and s oew spillway | electric swpad by TSAR,
wuld have to be com— POWET
structed. Water would be porable T9BR, EYRWCD, and
and suiteble for Gachims Kesber Bnits
A pew intakxe Ctower for irrigation. . would have Eto agree to
the Tecolote Toonel any salarpemect Sefore
wuld have Eo be (oavoldable adverse ir could be spomsoTed
constructed, effects require mibige— and authorigad.
tipm weasmures.
Cocatruction may requirse
some lowering of the Fiskerias resource may
water surfzee, bub not = be distorbed doring
major dewmtering of the ecasktruction,
Tapervoir.
Highway rainforecemant
needed,

e. CACADSA 13520 8.5 126 A wew production wells Minimal Fluctustion of reawonel Any solaTgement and 20 {60.5/52.72100) in-
IRSERVOIE wald beve to ba com- regeCYoir Weter lewel rhanges in aperaticn of crease in firet cost ef
ENLRG, (277} structed, Modifisd Hay in sxcess of the the reasrvoir would project, doe to con-
+ OONJ,TSE cperation of tha rewer- | provide exinting water lewel requira the agreement junctive ose, would

- vaiv sod ground water bhydro—~ changes w7 hawve of US3M, BTRWCH, und result in 757
. basin would de seamded, elgetzic wome effacts on veier Cachuma Wember Tnits. (115207710100}
poweT qeaiity oz w1l ax oo

eavirotument .

increase in produckion.
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TABLE 32 (Continuad)
SUMMARY OF SANTA YREZ (UPPER) SUBAREA WATER SUPPLY OPTIONS
Iacre- Eatimated 1984
mental project cosks Nat Water quality Legal
: projeck | lac Tnit ELEr gy and and
WMater aupply ¥ield coak , oSk, Engineering required environmental inetitutional
pp<ion {AFT) [ (M1.5) F (5/aF) considerationa (kWhSAF considerationa coneiderations Remarks

d, Cachuma 9270 " 5l.l 300 The existing dam height Hinimal A portion of a eownty 0SBR han indicakted thak 4 preliminary review by
Reservoir would be ratsed 33 faer, park would be inum- congressional aothori- DWR indicares thgt tha
Enlrg.(33'} May dated., Mitigarion zation would be needed pEDjeCct wartanta 4

The existimg spillway provide massarer required. to enlarge the feasibility~ievel
would have o ba disman— |hydro- temarvoir, investigation,
tled and a naw apillway |eleckric Moat of the land that
would have o Be con- power wousld be inundated is USHR, S5YRWCD, and
Atructed , owned by TSER, Cachoma Member Tnits
i wotlld have to agres to
A mew intake tower for Water woald be potabla any enlargement before
the Tecolote Tucnel would and puirable for ir could be wponsorad
bave Ep Be consktruckad. irrigation. or authorized.
Abcut 0,5 mile of Bigh- Toaveidable adverse
way 154 would have to be effectes require mitiga—
Taised. tion measnres.
The cukler Facilitiam Fisheries resource msy
woulid have to ba extended be disturbed during
400 faat. comskroction.
Conztruction mey require
#ome lowaring of the
water surface, bob not &
major dewateriocg of the
TEBATVOIT .

e. CACHIMA 15013 1.0 150 30 mew production wells Minimal Pluctization of aeasomal Any enlargement and 18X {?1.0/6l .1x100}
RESERVOIR neéed tn Be constructad, _Teseryeir water level changes in operatiecm of increase in firsc cost
ENLRG.(33") Operation of reserwcir May in excess of the exist— the Teservoir would of project, dae to
+ (ONJ.USE and groumd water basins provide ing water level changes have to be approved by con junctive wae, would

wuld have to be hydro- may Bave some affects TUSBR, SYRWCD, and . incrense the productian
wodified, eleckrie on water quality and Cachuma Member vmits. by 62X {15010/9270x100)
power etV iTonment .
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CACHIDG
RESERVOIR
ENLRG.{42 "}

CACEMA
RESERYOIR
ENLRG.{42"')
+ CONJ.D3E

19530

L7450

80.0

50.0

112

Tha exiating Jam height
wiuld be raised 42 fesr.

The sxinting epillway
wuld hawe to be dismgn~
tled and a new spillway
would hawe to bz eon-
structed.

A pew inta®e bower for
the Tecolote Tunel wpuld
have to be conmtructed.

About 1.2 miles af High—
way 154 would have to be
relccatad.

The entlet faciliriam
would have to Be extended
400 fmer,

Coostruction may reguire
goma lowering of the
water surface, but not a
wajor dawstering of the
resarvoir.

32 oew praduction wells
need to be construcred.
Operation of resarvair
and ground water bwsins
would have to ba
wodifiec,

Minimal

Hay
provide
hydro-
elmctric

poweT

Hinimal

Hay
provide
hrpdro~
elactric

paseT

A portion of § county
cark would be
inundated. Micigetion
weaavred reqguired,

Most pf Etha land that
would be Inundated is
ouned by GSBE.

Water would Be potable
and suitable for
irrigation.

Doavoidable adverase
effecta Taquire mitiga-
tion messnTes.

Fisheries resourcs may
be disturbed during
canstruction,

Fluctuation of peascnal
reservoir water level
in axcess of the exisc-
ing wvater level changes
mey bave some sffasty
oz vater qoelity snd
enrironment.

ISBR has indicated that
congresnicnal suthori-
zakion would be nemded
tp anlarge the
refervair.

USEE, SYENCD, and
Cachons Member Dnits
waid have to agree
to any splargement
before it could be
sponeored and
authoriged.

Aoy eclargmsnt and
changes in oparaticn of
the ressrvoir weuld
itave ko be approwed by
U5RR. STANCD, and
Cachuma Member Units.

A preliminary review by
¥R indicates that the
Projact warcants n
fegnibility—level
investigation,

13X (30/802100) increans
in Firet cost of pro-
jeer due to conjmative
ute, would increase the
groduction by 652
{17490/10550x100),
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STMMART OF SANEA YMEZ (UPPER) SUBAREA WATER SUPPLY OPTIONS

TARLE 32 {Ceatinued)

Water mupply
optian

Incre=

mantal

Pprojest
vield
{aFY)

Estimated L1984
Fraject comte

Eoginesring
consideratione

Hat
et gy
reguired
{kWk/AF)

Water guoaliry
and

environmental

considerations

Legal
amd
iastitutional
condideraticns

Remarirs

2. Hot Springa
Ressrvair

{exciuding
Lowpoc
Bipelina)

3. FEV GEBRRALTAR
RESERVCIR

a. HEW
GIBRALTABR
RESERVOIR

970

B335

Lt Tt
cont, coeb,
(Mil.5) | (37AF)
1.6 936
98.3 8568

Highwvay 154 sod Paradise
2oad would have powe
relocation.

{The Lompoc Pipelice
coald be included am
part of this project.}

Existing inlet-outlet
AYEtam musk D= re-
placed,

Foginaaringly feasible.

Minima}

May
previde
hydro-
electric
pouer

Minimal

My
provide
hydro-
slemotrie
power

Portion of Paradiase
aren weuld be inundated,
Most of the vessrwoir
area is privately owaed,

Ivpairment of present
watar aupply facilitiaw
oot fully acalyzed.
World offer sdditional
recreaticnal gpportuni-
ties; waterfowl could
usie reperveir restiog
area aloag the Pecific
Ceast migration rocte.

Toavoidabla adwerse
affects requirs witiga-
tion measures.

Pisheries resovrce may
be disturbed during
conetruetion.

¥o homes, roada, or
ubilities threstened.

Increased recresticnal

oppartunitien,

Unavoidable adveram
nffests raguire
mitigarion mesauras.

Fivharies Tespurce mey
be disturbed during
cornakrizetion.,

The habitat of the
least Bell's wirtec may
Be impacted,

Feed to establish yield
obligation by price
rights.

All eatablished watar
rights must ba
satinfied,

MNust sppropriate water
throogh State Water Ba-—
wourcen Cortrol Board
{SWRCR),

Musf Enter jnto sgres-
ments with o nsomber of
agencise.

Water rights have not
been fully scslyzed.

Heed to establish yiald
obligations by prior
right.

All sstablished water
rights must be gatin-
filed.

Must appropriste water
through SWRCH.

Must enter intp agras-
ments with & aumber of
ageacies,

A preliminery raview by
BB indicates that &
feanibility-level in-
vestigation sheuld be
daferred mtil wFter a
study iz done regarding
the enlargement of
Cachoss Reservoic or
constructing nsw
Gitraltar Eeservoir,

Preliminary review by
W indicares that the
project vartanta g
feawibiliry-level in-
wastigation.




b. NEW
GIERALTAR
HESERVOIR
+ COMJ.TSE

4. Cmmuenn

5.

YA

Reneryoir
{azcloding
Lompo+
Fipeline)

Watershed
Hanagemant

30

80300

104 .4

7.5

427

509

18 gew producticn wells
wouuld hawe Eo be com-—
atvucted, Modifications
of the reservoir and
ground water basin
cperaticn would be
needed ,

The Sumta Tner faulr
passes ghout 1.5 uilas
south opf Jmmsite.

Rock in the Lefr abut-~
went has high permeabi-
liey.

WBed acceas roads woold
haws to be coustracted.

[The Lompoc Plipaline
could be includad as
part of this projest.)

Managemsnt areeas musk be
upstreas from redervoir
or grownd water recharge
Facilitias in order to
regulake the additicoal
Tanoff.

Minimal

May
provida
hydre-
eleckric
power

Hinimal

Nay
providse
hydro-
electric
poweT

Uokagwn

Fluctuation of seasanal
water leyal In excass
of the sxisring water
leval changes may have
mome affecty on weter
quality as well aa
=nvironment .

Sea pdditiomal comments
uader [a)} abova.

Water wourld de potable
and suitable for
irrigation.

Hoat of the reserwoir
area is public pre-—
perty.,

Tha raparvolr would be
valosrable to reservoir
siltation; however, a
provision for siltation
can be demignated En

_ tha reservoir.

favoidable adverse
affects require aitiga-~
tion wessures.

Fisheries rescurce may
be disturbed during
eonakrucktisn,

Whether the s=diment
yield effects sre bene-
ficial or dstrimental
will depand en the cars
exercined in the
manAgament program,

Nued te eaxtablish yield
gbligations by prior
Tight.

All established water
rights wust be saris—
Fied.

Must appropriste water
throogh SWECE.

Eost soter into agree-
sent® with & nuaber aof
agenciss .

Water rights have not
bean fully stodied.

Nusk eatar intc agres-—
maats with u number of
agencies,

A Ceordinared Rescorce
Nangpement Agreasment
will be required ta
secure the cooperation
of other stute and
federal reasouzce gnd
1land management
agancien,

6X (104,.0/98,8x100) in~
creaws in Tirst cost,
due ta comjunchive uras,
will increase the pro-
ductien by 57T {13170/
8335x100]),

A preliminary review by
bWR indicates that a
feamibility-lavel in-
westigation ahpizid be
deferred mmtil afrar a
study in doune regarding
the eolargement cof the
Cachima Heservoir or
byilding new Gibraitar
Resarvoir.

Vegetaticn savagament
cac be inirisced and
bepefits reslised with-
in 2 or ] years after
peed for additioesl
streamflow in
wscariained .
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TARLE 32 (Continged}

SUMHARY OF SANTA YFEZ (UPPER) SUBAREA WATER SUPPLY OFTIONS

E toere- | Eatimared 1934
mental project castm Het RateT guality Legal
praject Tat Toxt energy and and
Water aupply yield cost, cont, Engineering required enwironmantael icetitotiooal
option (AFY) (Mil.5) ) [5/AF) considerations (kWE/AF )} considerations conmidaraticnne RemaTks
&. Weather 3000 * * Determination of ang- Minimal The effectr of in- Clocd speding in coe This project is on-
Hodification Lo mentsd water supply in créased sesponal rain- area conld modify pre~ going; sew SWP yield
A 00 surface rewervoire would fall on EFish and wild- cipitatipon in another would result ouly from
Tequirs detailed opera- 1ife are impassible to araa. additional clawd
tional studies, determine, seeding.
Cloud weeding appesrs tp --
be most effactive vharn
eonducted from mircrafr,
Cloud seeding is mowt
produective during wer
years and least prodac-
tive in dry years.
7. STATE WATEE 2578 H/A 330 ImpoTtation of SWP water 3130 The qeelity of SWP Contract between State A preliminary raview by
FROJECT to the upper 3mta Yoex watar woold be good. and SACFCWCD is in DL Indicares thet the
Subarea would require the Average 1984 comsritu— place for ease of impie— | proposed preoject is not
the complation of the ante {in mg i st Check mentation. Cootracts competitive sconomi-
Coastal Branch snd ICDS S5=Cosatal Branch) aze betwesn SECFCWCD and eally with alternative
{ oo puwping plants, shown in Table 16. agenciss that are o sourcea of #opply
thres regulstory storage receive SWP wabar may availeble to SWP.
pites ~ tanks, plus be namded. No major
pipeline.] lagal or institurional
rroblex is mnticipated.

* Hok determined.
% Water yield cannot be estimated within Teasonsble accoracy.

Fote: Options io CAPITAL METTERS are included in zelecticn of alternatives.
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SUMMARY OF SANTA YHWEZ {LOWZR) SURANEA WATER SUPPLY OPTIOMS

TANE 1]

4
| IncTe~

6l

Eatimated 1924
mental Frojeet conka Net Water guality Tegal
projnct | 1at Dot eaaTgy and wnd
Water supply yiald cant, cost, Enginssring Tequired envicronmeatral institutional
optieon (AFT) (Mil.3) ] {3/AF} considerations {EWh/AT) consideraticne considerakican Remarks
1. CACEDMA
MEEATOIL
1. Cachuma 3500 8.9 T 12 new preduction wells | Minimal Floctustion of messgnal Any changes iIn cpera-
Resxervoir would hawe Lo be -eon-— vater level it axcess tion of the reservoir
(EXISTING} structed. of the axisting water wozld Teqoire the
+ Couj.Use level changes agreament of U.8,Joreau
may have scme effects of Reclamation (TERA),
Plos Lompoc | 4000 16.2 EL] May ot water gualicy as Smita Your River Watar
Pipeline provide well 20 om envirooment. Ccoservation Distriet,
hydro— {SYEVCD), amd Cachuse
electric Mmsber Unitse,
poNRT
‘b, CACHDMA 710 1.7 1007 The sxisting dam height | Minimal A porticn of & comty WM has imdicated that L prelimisary veview by
RASERFOIN wuld ba raised 27 fear. prrk wonld Be immdated congraspional authori- DWRt indicstes that the
EALAG.[2T") Nay wtion would be oeeded project warracts g 2 ¢
The axiating spillwary provide ¥Mpoat of the land that to snlarge the feasibility-lavel in-
{ ICLUDING wenld have to be dis- hydzp=- would be inondated is reneTvoiv. wvascigation. .
LoMProg manktlead and a paw elactric owoed by USER.
PIPELINE ) 2pillway weuld bave to poRT .
bs constructed. Water woald be poteble TEBR, 3SYEWCD, and
: wd suitadle for Cachume Nember TaiLe
A oaw intake tower for -irrigation. would have to sgres to
the Tecoleta Twmmel any snlargemant dsfora
would hava to be con— Unaveidable wdvarae it could be spoamored
sructed. effects Tequire mikiga- and aothorised,
tion messures,
Construction may reguirs
woua lowering of the FPisheries respurce may
water surfaca, baut mak » be distorbet durisg
ma jor devetering of the construction,
TeRervuir,
Bijhwey reinforcement
oaeded ,

c. CACETMA 135:0 s0.8 24 B taw production wells | Xiniwal Fluctuation of searonsl Any eclargement amd 0T (&0,8/51.7x100) in~
RESERYOIR would Eave to B3 con- cesarveir water level changes iz operation craane in firar coat of
EMLEG, (2T") structed. MNedified May inm excess of the of the ressrweir would projact, due to cen-

+ (OMI.TSE operatian of the twser- | provida existing water level Tequire zha sgreemen: jmctive use, would re-
verir wud growsd Weter hydro—~ cthanges way have of USER, STEWCD, and malt in 7RI

{ RCLID NG bapins would be meeded. electric some effects co water Cachume Mesber Units, (135204 7770x100)

LONEOC pover quu!.i.l:jr as well a0 on incremse in production.

PIPELINE) enviroument,
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SUMMARY 0OF SANTA TMEZ {LOWER) SUBAREA WATER SOFELY CPTIDNS

TABLE 33

{Continaed)

Incra— Estimated 1385
mental projact conte Net Water qualiry Legal
project| 1st Dait SCETRY and and
Water aupply vield cost, cost, Enginderving required envirosomental instituriconel
option [are} | (Mdl.¥) | {$/4F) considerztions (NS AT) coneiderations conpiderntions Eematks

4. Cachusa 8270 &l .1 300 The axisting dmm height |Minimal A portion of u county 33k has indicated that A preliminery reviaw by
Reservoir would be raiszed 33 feer. park would be congressional authori- D indicetes thet Lhs
Enlrg.{31") sy inondated. Mirigaticn ration wourld be nesdad Profect wmrrants a

The sxisting spillvay provide measuran raquired, te enlarge the Eeanibility-lewsl
Flus Losmpoc| 4000 16.2 (118 would hawe to be disman- | hydro- renervoir. invasrigation,
Pipeline tlad and 2 new apiliway |electric
wald have to Be con- pover DSRE, STRNWCD, and
struckad ., Cachuma Nember Units
wuld have ko agrse to
A oaw Intake tower for Most of the land that any enlargament before
the Tecolote Tunnal would would be inundated is- it could be sponsored
have to be zoastTucted. owned by TSEL. aad authorized,
About 8.5 mile of High- Watar would be potsble
way L5& would have ta be and suizsble for
vainad. irrigation.
The autiet Eacilitias Uavoiduble sdverse
would bave to be extandad effects requirs witiga—~
9 Esat. tion measures.
Censtructicn may requirse Fisheriar Tesonrce way
some lowering of the be disturbed during
water surface, but mor a coneErustion,
major davaterisg of tha
resgryedr,

e, Cachuma 156113 7l.0 140 1) pav proeduction wellse Minimal Fluctuation of weasonal Any enlarpgement and 18X {7L.0/61.1x100)
Reseryolr nesed ko be constrocted. reservoir vater level changes in cperaticn of inersase in firac cost
Inlg.(33'} Dperation of resecvoir Har in excess of the exist— ths raserveir would of projact, dus to con-
+ Conj. U= and ground water basine  |provide ing vater level chacgens bave to be approved by jusctive use, would in-

o would huwe to bs hydro— way have scaw effwcts USHE, ITAWCD, aad cTeass the production
Plus Lompoe| 4000 16.2 f1] wodified, elpctric oo water guzlity and Cachume Member Dnits, by 2% (1%010/9270x100)
Pipeline : power envirenment .




£, CACEDMA
KESERVOIR
MHLRE . {42")

{Including
Lempoc
Pipalina)

x. CACHDMA
AESERFOLN
ENLEG. (52" )
+ CONJ, USE

{Including
Lompoe
Pipeline)

T8

10590

175590

#d.0

1083

373
Lo
asn

The exinting dem height
would be raised 42 feer,

The existing spiliway
would have tp be diemsn-
tled and & vew spillway
woenld bave ta be con-
strocted,

A new intake tower for
the Tecolote Tomel would
have Lo be comatructad.

About 1.2 miles of High-
wvay 155 would have to be
relocated,

The outlat facilities
wuld hawe ko be
axtanded 500 Cest.

Constyuction may require
some lowering of the
water surface, but oot a
major dewstaring of the
Teservoir.

32 new praduction walla
teed o be constructed.
Operation of reserveir
and ground sater basins
would bave to Be
modifiad,

Minisal

Hay
provide
hydro-
electric
power

Kinimal

May
provide
hydra-
electric
pover

A porticn of & county

park would be inupndatred.

¥ceat of the land that
wuld b inmdated ia
owned by TENR.

Water would be patable
md suiteble for
irrigation.

Tnawoideble adverss
effects require mitiga-
tion messures.

Fisheries rescurce may
be disturbed duriag
construckism.

Fluctuarion of ssawonal
Teservoir water level
in excess of the exist-
ing water level changes
may have some «fFects

o0 water quality and

=nvironment,

TSBPR har indicated rhat
congreasicenl authori-
tarion woirld be needsd
to enlarge the
reaETr¥oir,

USBR, STEWCD, and
Cachums ¥ember Tnita
would have to agrae to
any enlargement before
it couzld be sponsored
md autheriged,

Aay anlargement sad
chaages in operstion of
the teservoir wonld
have to be approwed by
USER, STAWCD, and
Cachuss Member Units,

4 preliminary revigw by
OB indicates that the
project wwrrants o
feazibilicy-level
investigation.

13X {9%0/80x100 ) inerease
in first cost of pro-
ject, due to pomjunc—
tive use, would in—
creans the preduction
by 551
(12450/10590x100) ,
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SUMHARY OF SARTA TNEZ (LOWER) SUBAREA WATER SUPPLY OPTIONS

TANIE 313 {Centinued}

Incre~ Estimated 1385 |
mantal project coste Het Water quality Legal
project ;: 1wt Moit energy and and
Water supply yinld eost cost, Inginaering required envirsnmental institutionel
sptiom CAFY) | (Mil.$)| (8/AF3 coneidarations [kWh/Ax) couniderations considarations Lemarks
2. Hot Springs 5920 13.5 936 Aighway 154 and Paradise [ Hinimal Fortion of Paradime Nazed to establish yield A prelimivary reviav by
Reasryoir Hoad would have rome area would be inundated. | obligatiasn by prior W indirates that a
relocation. Hay Mont of the reserveir Tights. feasibiliry~lpwel in-
PIus Lompae 50400 16.2 438 provide arex is privarely ocumed. ventigation should be
Fipeline {The Lowpas Pipeline hyéro— All estgblished water deFarzed mtil sfter o
could be inclufed s elactric Impairment of present rights must be sbedy iz done regarding
part of this peoject.) pover wvater supply Eapilicien satinfied. the selsrgemant of
wot fully sealyzed. Cachume Easarvoir or
Would cffer additional Must eppropriate weter comstructing new
Tecreational oppertoni- through State Water Re— Gidvealtar Eeservoir,
ties; waterfowl could Bourced GControl Boacd
use reservoir rasting (SWACE).
area wleng the Pacific
Coast migratien route. Hwsb pntar into agrae-
menty with & sumbsr of
Tnswnidable adverse agencies.
effects require mitigs-
tisa measures. Wuter rights hawve not
besa fully amalwzad.
Fisheries reasurse may
be dimturbed during
constructiom,
3. HEW GIFRALTAE
LESERVOIR
&. How 2335 92.4 855 Existing inlat-ourlat Minimal Petenrial disturbence Feed to satablish yield Pralininary review by
Gibralcar system must be re- of habitat & endangared ebligations By prior . indicacan that the
Eeservoir placed. May ‘pecien. right. project warrants a
- wovide fearibility-lavel in-
. Plur Lowpoc | 4000 16.2 498 Engioseringly feawible, hydro- Fo homes, roads, parks, All establishad watar vestigation,
Pipeline elpctric or atilitiss threstened rights must ba sutias-—
Constrietion would ook POWET fiad.

diseorb swiskisg water
supplies, siftce Sawatwr-
ing of exiating reser-
voir would ot be
vequirad,

kffards bmtter fleod
centrel MarEgessit amd

B EE cupiure
effipiencinn .

Increasad recreational
cpportunities.

Toavoidable adverse
effecte require mitiga-
tion meseures.

Fisheries rescerce way
ke distorbed during
conatruction.

The bablrat of the
teast Bell's wirea
be impactad,

Nust apprepriate water
thraugh SWECH.

Hust eater into agree-
ments with s number of
agencisn.

Altsrnative construg-
tion by rolier com-
pactad concrete was
fomd to be Infeasible
At this dambite.




h, ¥EW
CTMRALTAR
BEESERYVOIN
+ COMJ.TER

4. Camoens
Rasazysirc

5. WataTwhed
Maragement

€8

13120

184 .4

37.5

27

§04

14 new production wells
would have te by con-
siracked. Modifications
of the raperveir and
prowd watar dasin
oaparation would be
neaded.

The Sants Taer fault
pannen about 1.5 miles
scuth of damsita,

Rock in the left abut-
ment has high permenbi-
lity.

- Hew accese rosds would

hawe 5 be comstructad.

Mitajemant sress muakt be
vpetraam from resarwoir
or growid satar recharcge
fecitities 1m order to
regulate the sdditional
romo £,

Minimal

May
provide
bhydro-~
electric
posaT

Minimal

provide
bydro—

#lectric
poMeT

Ookocwn

Fiucknation of seazomal
water lavel in excess
of the existing water
lavel changas may have
some effects ca warer
quality sz well ar
enviTonment .

See additional comments
in {a} above.

Water would be potable
snd suitable For
irrigation.

Maet of the reserreir
area i¢ public pro-
perty.

The resexwoir would be
wilnerable to Teserwoir
miltetion; howsrer, a
prowision For siltstion
can be desigred ints

-th® reservoir.

Tmavoidable adverse
effacte require witiga-
tion messurea.

Fisheriss respurce may
be distorbed during
conatraction.

Whethsr the zedimant
yiwld effects are bune-
ficial o detrimental
will depend oo the care
exercised in the
manAgERent program.

Wead o gatablish wisld
obligat ions by priar
right.

All establivhed watar
rights must be satin-
fied.

Muat spprapriats water
through SWRCE,

Mrat enter inte egrae-
mentd with a mumber of
apEncism.

Water rights hawe mot
bean fully wtudied,

Must enter ioto agree-
ments with & oumber of
agetcias,

A Coordinated Resource
Mucagement Apresmenmt
will be requiref ta
secure the ceoparstion
of other state snd
faderal resource wnd
land msnapewment
spencien .

6T {104,0/98,.%c100) in-
creans in first comt of
projact, due o com-
jumetive use, would §a
croare the prodocticn
By 37X [13120/3335x100}

Considering the new
Cibraltar Reservoir ap=
ticn ,tramspartation fa-
cilitias would Beve Lo
be upgruded k modifiad
from the seutk portal
of Nissiom Tounel to
Lanro Remscvoir. Alsc,
there sxists e excell-
wat hydrcalsctric power
enaTation potantial at
the Lsura Espservoir.

A preliminary review by
W i{edicetes thet a
feapibiliry-lewsl in-
vesktigation should be
deferrad umtil afrar =
study is done regerdisg
the smlargement of tha
Cachoms Reservoir or
pilding maw Cibraltar
Teservoir.

Tegetation mansgamant
can de i{nitiated snd
benafits realired with—
in 7 or 3 years aftsr
oead for addiriacel
streemflow in
wcertalaed.
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TABLE 33 (Ceatinued)
SUMMART OF SANTA YNEZ (LOWER) SUBNARTA WATEE SUPPLY OPTIDNS

Incra- Zatimatad 1985
! mental project cantwe Fet Water guality Legal
| project | st Toit energy md md
Water supply yield cost, cost, Engineering requirad anvironmental institational
aption CAFYY | (Mil.$) | (8/4P) considerarions [ 45/ AR ) considerations connidetrations Eemarks
6. Weather 2000 * * Deterwinaticon of srug— Winimal The effects of in- Clood ssading io one Thia project is oo~
Modification to mented water aupply in cresned seasonal rain- aras could modify pre- going; vaw NP yiald
000k surface veanervoirs would fell on Fish and wild- eipitation in another would resolt sely from
Tequire detailed opata-— life are imposaidls ro aTOE. edditicnal cloud
tional studien. determine. veading.
Gloud seeding appears o
ba meat sffactive when
conducted from sircraft.
Cloud seeding is most
productive during wet
yasars #nd leaszt prodoc-
tive in dry years.
7. STATE WATER 12000 WA 83 Importatiom of SWE water 210 The guality ef SWP Contrect between Stats Uait cost will be de-
FROJECT ED ko the lowar Ssnts Toex water would be good. and SBCPONGCT is im pendant oo the smount
715 Scharea would require the Awerage 1984 conmtitu- place far sase of im- of water delivered to
completion of the Coastal enks {in ag/L ac Check plementation. Contracts cthar araan within the
Branch and ICPS 5-Coastal Branch) are betwesn ARCFCWCD and Comaty. Water guality
facilirien (u pumping showna in Table 15. _ Agencies that sTe to in arex would be
plant snd 1 regulatory receive GWP wabtar -y snhanced .,
storage sites plus be oesded. Mo major
pipeline}. legel or iastjturiounsl
problem is emticipated.
&, Limpac L&800 z216.2 1612 An aumiliary dem and an Pumping The project would inun— Lt ha» wok basn decided Studies for SECYONCD &
Reservoir additionsl dike are plents date sizable tracts of how the yiald of Fae VAFE state that the
saceNvary io eonjumetion | would productive ranch and project would be project is sot coami-
with this project. be farmlapd in the Sauta divided among agemcies dered a viable, cost-
nseeded - Yooz Eiver Valley, that eould beasfit From affective alternariva.
Extexsive excavation in to de=- the project. Whan resnslyzed by the
the foundation would be tiver ureau of RFeclsmation
teeded te inetall an wtar (U8BR), fellowing the
idaquate cutoff wall, in stor- 1369 flood, the project
ape; - wvas not found ecomeomi-
Abowt &.5 miles of Stete | requir- cally jostified,
Highway 1 Toad reloca- ing 131
tion would be oecwssury. | EWhSAT
Thre would be signifi-
ciktit cosktn axsocizted
with ootlat works and
reguircaents for a
it jor spilisey.




. Low Lowmpac
Hes=Tupir
Surface
Delivery
Uperation

10. Lompoe Off-
stTegm
Spreading

11. SALSIPTERES
IESERTOTR
SONPACE
TELIVERY
OFERATION

o8

180

(See
Bogin-
eering
Coonider—
atione}

2850

65 .4

23.5

1847

92z

Similar to Lompoc
Rasgrvoir,

Ho ficed comtrel bepe—
fity would by derived
from the preject.

It would be diffisuit to
convey diverted water
from the zarrows Eo Che
proposed spreading
wounds,

The ground watar basin
lacks sufficient ztorage
space to make the pro-
ram visble,

Coastruction of & dam
would reguire Telocatien
of both State Bighway 1
and Jalama Road.

Mo Tecently active
Ezults are mows to pass
through the dmm or
reagearvole mites.

Twr large landelides
hewe been mapped in ths
regervoir area.

It has oot been deter-
wined if constroction
materiels are availebla,

Minimal

Hinimal

My

provide
hydro-

electric
powet

Water quality in the
ground water baain
might be improved.

It wuold b2 necassary
for the State to pur-
chase approximetaly
200 scres of land in
the flood plein of the
Santa Toex liver ioc
develop spreading
Founds.

Ground water locally
high ia ID8 for domes-

- tie and irrigition use.

Abcut 1000 acres of
farm land would be ia-
mdated by the
Teseryoir.

Wildlife commumities in
the ares could be dis-
placed snd flzheries
coald ba anhanced.

. Watar guality in the

Lowmpor Flain Sround
Water Basin conld be
improved by storing
better quality water
from high flowe.

The reservoir might in-
mdate potentimlly eco-
towically recoversble
Giatemite deposits.

It has nok been decided
kow the ylelé of the
Project would be
divided amengy agencies
that coold banafit from
the project.

Ro significadt legal

problems have been
fdentified,

A preliminary review by
¥R indicates that the
Project doss nop
varrunt additiomal
atudy.,

A Tecent atudy for TAFR
etates thar this pro-
jeet should be ronsi-
dered nr & potentie?
source of supply.
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TAALE 33 (Coatinoed)
SUMMARY OF SANTA YNEZ (IOWER) STBAREA WATER SUPPLY OPTIONS

- Estimates 1984
i::::i project cosktm Nat Water quality Lagal
projece | 1at Thait anargy i . ;i
Water supply yield cost, cont, Engineering raquired cmru_:n-n-ngll mat!.'l:ul:l.mfcl
option CAFT) | (Mil.%) | ($/ap) connidsrations (uwhfar} considerarions coneidaTations Lamarks
12, TESALTMATION 6541) 2.3 1040 Traatment facilitiaw, 1550 Desnlted vater will be Agrasments would be Vary emergy incensiva.
OF SEA WATER te ko ko pumping stations, and for urbsn use with good Teguired smong the
12000 L W 1954 pipelines caz ba con~ ‘water quality.

structed at Ehe proponed
site to desirable wtan-
derda by accepkad
techniqoes .

Minimim sadverss an-
vitonmgntal impects are
axpacted during the
construction of the de-
maiting plant and the
transportation
Facilities,

Tha use of lacal de-
saltad water would
help conserve the fresh
water supplias of the
arsa.

Eeliable watar supply.

verious loszal agencies
and DO,

Construction ef the de—
salting plunt oear the
coart must be approved
by the Coantsl Commis-
siom and the Califormia

Regional Vatsr Quelikby

Conkrol Board, Cemtral
Comnt Magiom.

* Mot determined.
% Yarer yield canaot be satisated withia ressonable sccuracy,

‘Aote: Options in CAPITAL LETTERS ere included in selection of alternativas.




when avajlable, either direetly or to
recharge ground water basins, As a result,
surface reservoirs would be drawn down
more quiekly than ih a safe yield mode of
opetation, thus minimizing evaporation
losses and maximizing the amount of storage
capacity available for the next storm. At
the same time, the use of ground water
basins would be reduced, allowing the basins
to {ill without being subject to evaporation
losses. During wet years, the surface
reservoirs would be in a position to store
more water and to experience less loss by
spillage. During dry years, when reservoirs
eannot supply normal amounts of water, the
ground water basins would be relied upon to
meet the shortage.

An estimated 3,500 to 6,900 acre-feet per
year may be pgained by econjunctive use
operations in Santa Ynez and South Cosast
Subareas. An earlier version of a 10,000-
acre-foot per year addition to the water
supply by eonjunctive use was analyzed by
eonsulting engineers and the Santa Barbara
County Water Ageney. This earlier version
was a complex program involving injection
wells, lower operating levels in Cachuma
Reservoir, dewatering of the basins
downstream from Cachuma, and econstruction
of a pipeline to the lower Santa Ynesg
Vallay, It also included, as in all conjunetive
use analyses, the ecoordinated fulfilling of
the wgter rights of all member agencies and
prior downstream rights as modified by
SWRCB Water Rights Decision 73-37.

Although it would develop a larger vyield,
the earlier version would do so0 at the
expense of heavy drafts on the ground
water basing; therefore, it was found

unaceeptable.

A new conjunetive use program has been
modeled for the existing Cachuma
Reservoir, the three enlarged vepsions, and
the New Gibraltar Reservoit. The program is
based on modified reservoit operations,
control of surface watet, tunnel water, and
some ground water. It does not rely on
injection of watet or spreading, only on
indirect storage during wet periods by
surface delivery of Santa Ynex River water
for direet use in areas that normally use

'gmund water, with cessation of or decrease
In amount of ground water pumped so that
the basin builds up naturally until its water
15 pumped later during dry periods (also
known as the in-lieu-of-pumping method).
The South Coast and upper Santa Yneg
jSubareas' ground water basing would be
involved. The agencies receiving eonjunctive
use water yield would have to apree on the
parameters, location of new ground water
facilities, use of existing wells, and
distribution of ground water when needed,

Projeet yields, ground water basin storape
requirements, and ground water pumpage
capacities and frequencies were analyzed so
that eonjunctive use operations would not
stress the reservoirs to the point of no
surface (i.e., tunnel water only) deliveries in
the  worst-case drought years. The
worst-caze drought delivery levels of
surface plus tunnel waters were established
at 70 percent of normal water deliveries
oceurring for most of the years in the
hydrologic study period (1919-1984). Ground
water withdrawal requirements were Kkept
below the 200,000-acre-foot level, Results
of the analysis are given in Table 34.

The present oececasional high turbidity and
seasonel quality variation of Cachuma
Reservoir water delivered through the Santa
Ynez outlet, whieh would be aggravated hy
8 conjunctive use program, limits it mainly
to egricultural use. The turbidity and
quality problems are the result of taking

.water from & point close to the bottom of

the reservoir. To correct these problems,
the following three methods were
considered, but not included in the costs:

1. Construct a new 2f~aubiec foot per
second intake tower at Bradbury Dam,
whieh forms Cachuma Reservoir.
Approximate cost is $2.5 million.

2. Construet a slanted 30-inch intake pipe
to lay against the upstream face of the
dam. Approximate eost is $1.0 million.

3. Install a2 low-head floating pump at
Bradbury Dam. Approximate initial cost
iz $0.5 million plus annual ecost of
operation and maintenance.
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~ TABLE 34
INCREASED YIELD AND COST OF CONJUNGTIVE USE OPERATIONS

Incrassed yield, :
. acre—feef per vyear No. Annual Initial
Reservoir : Con junc~ of 0&M cost,| capital
Reservoir| tive Total wella* | ($1,000) coet
uge . (%1,000)
Cachuma -
Exiastiang 3,500 3,500 22 95 6,200
Enlargement(27') 7,770 5,750 13,520 29 147 9,100
Enlargement (331) 9,270 5,743 15,013 30 153 9,400
Enlargement(42') 10,590 6,900 17,490 32 170 10,000
New Gibraltar 8,335 4,785 13,120 18 112 5,600
*Pumping during the worsk-case drought year is assumed to be 500 gpm/well.

Among the options considered were con-
junotive use with the existing Cachuma
Reservoir, enlarged Cachuma Reservoir (27-,
33-, and 42-foot enlargement), and New
Gibraltar Reservoir.

Cachuma Reservoir Enlargement (27 feet).
This option would add 27 feet to the height
of Bradbury Dam, inereasing the storage
capacity of Cachuma Reservoir to 300,000
sere-feat, The in¢reased cepacity would add
7770 sere-feet to the annual yield from
Cachuma Reservoir. The dam enlargement,
which may require some lowering of the
water supface, but not a major dewatering
of the reservoir, could cost $51.7 million,
The added yield would be shared by the
South Coast and upper Santa Ynez and
possibly the lower Santa Ynez Subareas.

Cachuma Reservoir Enlargement (33 feet)
This option would add 33 feet to the height
of Bradbury Dam, inereasing the storage
capacity of Cechuma Reservoir to 326,500
sere~feel, The inereased eapacity would add
9,270 acre-feet to the annual yield from
Cachuma Reseryoir. The added yield would
be shared by the Bouth Coast and upper
Senta Ynez and possibly the lower Santa
Ynez Subareas. The dam enlargement, which
may require some lowering of the water
surface, but not & major dewatering of the
reservoir, would eost $71 million. The cost
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was determined by straight line
interpolation between the c¢ost of the
enlargaments of 27 feet and 42 feet.

Cachuma Reservoir Enlargement (42 feet).
This option would add 42 feet to the height
of Bradbury Dam, thus inereasing the
storage capacity of the reservoir to 364,500
acre-feet. This would add 10,590 acra-feet
to the annual vyield from Cachuma
Reservoir. The enlargement, which may
require some lowering of the water surface,
but not a major dewatering of the reservoir,
would cost $80 million. The added yigid
would be shared by the South Coast and the
upper Santa Ynez, and possibly the lower
Santa Ynez Subareas.

New Gibraltar Reservoir., This reservoir
would be ereaied by construction of & dam
approximately 0.8 mile downstream from the
existing Gibraltar Dam. The existing dam
gite was not selected for enlargement
because of the unfaverable geology &and
topography of the arem for a higher strue-
ture at the existing site. The proposed new
reservoir would have a surface area of
2,300 meres and a gross storage capacity of
175,000 acere-feet. It would have storage
space for about 70 years' accumulation of
silt before planned storage capacity would
be affected, thereby solving the severe
giltation problem of the existing Gibraltar




Reservoir. (The existing Gibraltar Reservoir
has a surface area of 276 acres and a
storage capacity of 9,000 acre-feet.) The
proposed dam and reservoir, tinder a safe
yield mode, would add 8,335 aecre-feet per
year to the annuil yield of the present
reservoir-tunnel-ground water system.

The dam would be 320 feet high and 1,570
feet long, The finished embankment would
have a volume of 12.8 million cubic yards.

A pipeline to Lompoe could be ineluded in
this proposed projeect, if the Lompoe area
were to participate. The pipeline would
have to extend only from Cachuma Reser-
voir, although the actual yield (above
exXisting yield conditions) would be de-
veloped by the construetion of the new,
enlarged Gibraltar Reservoir. Water al-
located to the lower Santa Ynez from
Cachuma Reservoir by water exchange
would reach the lower Santa Ynez through
the pipeline. :

The dam econstruction would cost about

$98.8 million, excluding the gost of
right-of-way and the cost of relocating
utilities,

State Water Projeet. Delivery of the
entitlement of 2,578 acre-feet into the
upper Santa Ynez Subarea would require
building a pipeline from the Santa Maria
terminus to a turnout near Highway 154 at
Santa Yneg, in addition to ecompletion of the
f3-mile Coastal Branch of the California
Agueduct. It would hot be economically
feasible to import SWP water to upper
Santa Ynez without the participation of the
South Coast Subarea,

Delivery of the SWP entitlement of 12,000
aore-feet to the lower Santa Ynez Subarea
would require ecompleting a pipeline from
the terminus of the Coastal Branch to the
Lompoe area, as well as the 83-mile Coastal
Branch. The pipeline, which would be routed
to minimize pumping along the way, would
convey the water through Santa Maria,
Casmalig, and Vandenberg Air Foree Base to
Lompoe. This lateral is commonly referred
to a8 the Lompoc-VAFB Lateral and would
be built as part of the ICDS,

If the Lompoe~-VAFB Lateral were built, it
would requite one pumping plant, 3 storage
sites, and a 33-ineh pipeline. The fingl
configuration and cost would depend upon
the actual level of participation in the
lower Santa Ynez Subgrea, as well as in the
Santa Maria and San Antonio Subareas,

Importation of SWP water to the lower
Santa Ynez Subarea would greatly improve
the local water gquality, It is also to the
advantage of the City of Lompoe to use the
best quality water available throughout its
system to meet the stringent waste water
discharge requirements that have been
established,

Salsipuedes Reservoir. This reservoir would
be located on Salsipuedes Creek, a major
{ributary to the Santa Ynez River. The

© proposed damsite is about 5 miles southeast

of the City of Lompoe on Salsipuades
Creek, two miles upstream from its
econfluence with the Santa Ynegz River. This
is an option considered for the lower Santa
Ynez Subarea only.

The proposed project would place a 170-foot
high earth-filled dam of some 2.5 million
cubic yards, depending upon the damsite, in
Salsipuedes Creek to form a reservoir of
50,000 acre-feet capeacity.

There i3 a wide variation in precipitation
and runoff in the watershed from year to
year. However, after releases to satisly
downstream water rights and losses 1o
evaporation and unrecovered spills, possibly
6,500 acre-feat per year under a ground
water recharge mode of opetation or 2,850
acre~feet per year under a surface delivery
safe yield mode of operation would be avail-
able to augment the loecal water supply
under average climatie conditions. However,
the estimated yield in the ground water
recharge mode may be too high because of
limited storage espacity in the Lompoe
Ground Water Basin.

Desalination of Sea Watet. In spite of its
high cost, this option is considered a
potential souree for part of the future
water supply -in the lower Santa Ynez Sub-
area beecausa of the limited number of water

8e



supply options available for this subarea.
Costs developed for the desalination of sea
water in the lower BSanta Ynez Subarea
using reverse 0smosis are given in Table 35.

Of all the proposed local watet supply
options, exclusive of the SWP option, only
sea  water desalination could provide
suffieient water on its own to make up the
deficit between the subarea's current water
supply and its demand. But it would be an
energy-intensive option at a high cost.

Options Not Selected. Other options that
were analyzed but not selected are listed
below, Deseriptions of these options and the
reasons for not selecting them are sum-
marized in Tables 32 and 33.

- Hot Springs Reservoir

TABLE 35
DESALINATION OF SEA WATER
BY REVERSE OSMDSIS
IN SANTA YNEZ (LOWER) SUBAREA

12,000
854,200,000

Plant capacity, AFY
Capital cost

Apnual capital cost § 3,396,000
Annual operating cost § 9,240,000

Total annual cost §12,636,000
Unit water cost/AF § 1,054

Assumptions and Method of Computation

l. Plant life expectancy, 30 years.

2, Interest rate, 9.5 percent,.

3. Dnit energy consumption, 7550
kWh/AF.

4. Unit energy coat,50,085/kwh (local)
and $0.03/kWh (State).

5. Energy recovery equipment cost
included in capital cost.

6. Operating time, 8% percent; main-

tenance tim2, 15 percent; fregh

water recovery, 30 percent,

. Seawater TD3 content 35 000 mg/L.

8. Plants wade up of 5 MGD or smaller

modules, :

9, April 1984 cost base.

90

- Camuesa Reseryoir

- Watershed management
~ Weather modification
- Lompoc Reservoir

- Low Lompoe Reservoit

- Lompoce off-stream spreading

SOUTH COAST SUBAREA

The water supply options considered in the
South Coast Subarea are described in Table
36 and located in Figure 25. Because of the
location of water supply options involving
Santa Ynez River drainage systems (i.e,, the
Cachuma Reservoir enlargement and the
New Gibraltar Reservoir), the water from
these sources would have to be imported to
the South Coast Subares from the upper
Santa Ynez Subarea.

The options seleeted for further study are:

Cachumae Reservoir (existing) with

conjunctive use*

Cachuma Reservoir enlargement {27 feet)
with and without conjunetive uge* -

Cachuma Resgervoir enlargement (33 feet)
with and without conjunetive yse*

Cachuma Reservoir enlargement (42 feet)
with and without conjunetive use*

New dibraltar Reserveoir with and without
copjunctive use*

Goleta Water Reugse. Development of this
option would involve upgrading the trest--
ment faecilities at the Goleta Sewage
Treatment Plant to provide effluent suitable
for landseape irrigation., However, Goleta
Water Distriet must fequest entitlement to
SWP water in order that the project be
fundable under the loeal projeets guidelines,
The project is deseribed in this report to
fllustrate an available water supply that is

¥ See Santa Ynez subared for degeription.



MII 35
SIMMART OF BOUTH COAST SUBARER WATER SUPPLY UPTIQNS

Tocre- Esatimated 1984 1
mental project coats ! Fet Water guality Legal
prajeet | 1ak Gnir snergy and g
Water aupply yiald cant, cost, Enginsering required environmental iastizutional
option {aFY) | (mil.5}| ($/4F) considaraticns [RWh/ AT ) conaiderations consideraticons Semarks
1. CACHEUMA
RESERVOIR [

a. CACHIHA 3500 6.9 ; 16 22 mew prodoction wellas ®inimal Fluetuatioa of sessomal Any changes in opers-—

RESERVOIR would have to be con- water level in excess tion of the rTewervoir

{EXISTIHG) structed. Hay of the axisting water would requirs the

+ CORJ.USE previde level changes dgreement of 0.8.Fureen

hyéro— may have some effacts of Reclamation {USHA),

electric on water quelity as Senta Yoax Liver Water

power well a8 oo eavirooment. Conservation DisErict
(SYRWCD), and Cachums
Meaber Tnits.,

b. CACHICK 770 51.7 264 The existing dsm heighr Minimal 4 pertion of a county FSPER has iadicabad that A preliminary Teview by
RESERVOIR would be raiasd 27 feel. park would be inundated. congreswional authori- W indicatas that the
EHLRG.{27 ") Muy sation weuld be needed Projact wareanks u

The existing spillwey provide Koat of the land that to enlarge rhe faanibility-lavel in—
would have to be dismen-| hydro- would be inundatad is Teaarvoir, vastigakion.
tled sod & pew spillway | electric owned by USBR,
would have ko be cen— pawer
struckted, Water would be paktable USDR, JYRWCD, and
and seitable for Cachuma Wember Cnits
A new intake tower for frrigation, wanld buve te agres to
the Tecolote Tunnal any snlargement befors
would have to be con- Unavoidable adverse it could be mpoasored
Ftructed, caffectns require mitige— and authorigad.
tion measures.
Coutruction may raguire
some lowering of the Fisheries rescurce mey
water surface, ot ot z be distorbed during
major devatering of the conmtraetion,
TESETWOIr.
Righway reinforcement
neadad,

. CACHETHM 13520 50.8 124 ¥ pew produocticn wells Minimal | Pluctuation of seasonal Any enlargemmnt gnd 0% (60,8/51.7x100) in-
RESERYDIR would heve o ba con- refervoir watar level ckanges in cperatioa of craame in first sowt of
BNLRG.(27'} structed, Modified Hay in axcess of the tha reasrvoir weuld rroject, doe to con-

+ COMJ.USE opsration of the ze— provide exiating water lavel require the agreement jumetive vee, would re-—
FeTvolr growmd waker hydro- changes may havwe of U5BR, SYRWCD, smd sult in 75% (13520f
basin would b needed. elackric some sffacts on water Cachuzy Member Tnits, 7770x100) incresase in

poer quality #a well am o prodoction,
sovironment .
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TARLE 3§

[Continuad)

SIARY OF SOUTE COAST SCRAREA WATER SOPRLY OFTIORE

Water sopply
aption

Incre- 1 Eatimated 1984

Engintering
condiderations

Fet
mnpryy
reguired
[ kWb AF}

Water guality
and

environmental

considerations

Legal
md
institutional
considacatione

Eemarks

d. Cachuma
Resarvoir
Enirg.(331"}

2. CACATMA
RESERTOIR
ENLREG.(33')
+ OONI.USE

mettal projecE couts

project [ Imt Unit
yield conk, cost,
(Arr) | (Mil.8} | (4far)
8270 61.1 300
15010 7.0 150

The sxisting dam height
would be Taiszed 33 feet.

The axisting spiliway
would have to be disman-—
tled and a new apillway
would have to be con—
strocted.

A new intake tower for
the Tecolote Twmel waald
bave to be constructed.

About 0.5 mile of High-
vay 154 woold bhave ko be
Taieed.

The aotlet fgcilitias
wmonld have to be extended
500 fesk.

Conetvoction say require
sose lowering of the
weter surface, But not a
major dewatering of the
resarveir,

30 mew production wells
nesd to be coustTucted,
Operetioe af remsrvoir
md ground water basins
would have to be
modifiad.

Minimal

Hay
provide
hydro-
eleetric
poawer

Minimel

May
provide
hydro—
elecrric
powaT

A porrien ef a comty
park would be

imumdated, Mitigation
measares would be
rpgquired.

MNowt of the land that
weuld be ingndabed is
owned by USER.

Water would be yul:;l:lﬁ
and suitable for
irrigation.

Unavnideble adverse
effacts Tequire mitiga-
tion ssaEures.

Fisheries resaurce may
be fisturbed during
construction. .

Fluctustion of spasonal
reservoir water level
in excewn of the axist-
ing water level rhaoges
ey have sowe sffects
on water goality and
savironment .

DSBR has icdicated thar
congrassional sathori-
ation would be Teeded
to snlarge the
Teservoir.

USBE, SYRWCD, snd
Cachums Mmmber Doits
would heve fe &gree to
ay snlargement before
it eould be sponwored
and authorized.

Any enlargsmsnt and
changes in cperation of
the raservoir would
hawe Lo be approved by
US®R, SYRWCD, and
Cachuymse Mesber Units.

A preliminary review by
W% indicates that the
Project warrants a
Feamibility-leve:
inwvestigatiem,

16X (71 .0vE1 12100}
increase in firsk cosk
of project, dus to con-

~ jumctive uvee, wonld in-

crease the production
by 62X (15010/92710x100)




£f. CACEUMA

RESERVOIR
EHIRE.(427)

E. CACEUMA

£6

RESERVOIR
ENLEBGC.{42')
+ CONJ.DSE

10580

17490

BO, 0

0.0

361

171

The exinting dam height
wonld be raised 52 femt.

The exisring wpillwey
would have to be disman—
tled and a pDaw spillway
would have to be com—
structed.

A nav intake tower for

tha Taeonlate Tumre]l weuld

bave o be conabructed.

About 1.2 miles of High-
wey 154 would have ko be
relecated.,

The outlet faecilitias
would Rave to be extended
500 faer.

Coastruckion may require
some lowering of the
watar sorface, but Dot =
major dewateriag of the
Teservair,

32 new production wells
naad to be coostracted.
Oparaticn of reservoir
and grooad water basin
would have to be :
modified.

Minimal
Hay
provide
hydro—
elactrie
powET

Hinvimal

May
previde
bydro—
electric
power

A portica of & county
perk would be
inundated.

Most of the land that
would be ioundated in
owned by TSBR.

Hater woold be poteble
and suirable for
irrigation.

Travaidable adverse
effects require mitiga-
tion measores.

Pigharias resourse may
ba disturbad during
constTustion.

Fluctuation of segnpmal
THlarvoir water lewsl
iz excess of the exist-
icg varer lavel changes
may bave scme effects
on water quality and

enviroomsat.

USEE hee indicated thak
congreveional avthori-
gation would be neaded
te enlarge the
TEARCVOLT .

TSEA, SYRACD, and
Cachioss Mumbar ITnits
would bave to agree to
any snlargement befare
it could be sponsozed
and suthorized.

Any enlargement and
changes in opération of
the reservoir would
have to be wpproved by
US3R, SYAWCD, and
Cachuma Nember Taits.

A preliminacy review by
DNE indicates that rha
Froject warrants a
Eeanibility—level
invescigation.

13% (90/80x100 ) {nrreans
in firet coet of pro-
jock, due to econjune-
tive une, woold in-
crease the praductien
by 65X {17450/
10590%1003,
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SUMMARY OF S0UTH

TABLE 3% -({‘.'mtinuﬂ!)
DOAST SOBAREA WATEA SCPPLY OPTIONS

Inere- Estimared 1985 )
wental pECincE costs Wat Water goality Lagal
project! lat Tait energy _:md . amd
Water wopply yield coBt, cony, Engineering requirsd environmentel instituticnal
option (AFY) | (Mil.8) [ (§/a7) conaideraticns [kWh/AX) connidarncions conniderations Ramarks
2. Hot Bprimgs _ 5520 7.6 936 Fighway 154 and Paracdize | Ninimal Porticn of Paradise Heed to mwtabliah yisld A praliminary zaview by
Reservoir Road would have scae area would be ioundated. | oblipatien by prior BN indicabtes thet a
relocation, May Host of the reservoir righta, feanibility-level in-
provide area in privately pwned. veatigaticon should be
hwdro— 4ll established water defarred until aftar a
elnctziz Impairment of presant rights must be itudy is done regurding
powar wvater aupply facilitims setiafiad, the enlaxpemant of
oot fully anelwxed. Cachoms Nesarvolr or
Would offer additicmal MNust sppropriate water conatructing saw
racraaticnal opportuni- through State Water No- Gikraltar Resarreir.
tien; watarforl could fourcez Control Xoard
c#e Tessrvoir rasting {BWRCE},
area #lang the Facific
Coast migration route, Husk enter into agree-
meats with & number of
Travcideble advarss agencien.
2ffecks require mitige-
tion measures. Water rights have oot
bees Fully acalyeed,
Fisharies resource may
be disturbed during
1 coastruction,
3. NEW CIMMALTAR
RESERYVOIR
a. NEW 4335 5.8 259 Exiating izler-cutlet Minjimal Appears environmentally Need to establish wield Praliminery revisw by
SIMALTAR system Dot oseble _ mound, chligations dy prior D indicetes that the
EESERTOLN &t Dew mits. May right. project warrants a
provide ¥c homes, roads, or Teasibility—level in-
Enginearingly feasible. hydro- utilitiaw threataced. All established wmter vestigation,
electric righte must be Extiz-
power Incresaed recreational Eied.

apportuaitien.

Unsvoidahle adverne
effects require miriga-
tion wessuTan,

Fisheries vesource may
be disturbed during
canskruction.

Tha habiter of the
lesst Bell's vireo may

be impacted.

Must appropriate water
throogh SWRCE,

Nzl enter into agrae-
ments with & oomber of
agencicds.




h. HEW
GIBRALTAR
RESERVOIR
+ CORJ.USE

{ Inclufing
Lompoe
Pipmiine)

4. Camuera
HeraTvwoir

Plus Lompoc
Pipelin=

5. Wararzhed
Hanagemsnt

1231

5000

104.5

§1.5

16.2

325

Q05

598

18 aew prodockion wells
would hawe to be gan-
stractad. Modifications
of the ressryoir amd
grouvnd water basin
cperation would be
needed .

The Sante Trsx fault
paaaed abaur 1,5 wiles
south of de= sikse,

Rock ic the left abut-
ment hzs high permeabi-
licy.

Hew acetsn roads wguld
have to be cometructed.

(The Lompoc Pipelins
could be iocluded as
part af thiz projaect,)

Management aress mut be
upsiceam from reserwvoir
or groond watsr recharae
facilities in order to
reguelate the additional
Tumoff.

Minimal

May -
pravids
hydro-
electric
paver

Minimal

Hay
provida
byéro-
eleprric
poweT

Unknowa

Fluctuation of ssamonal
watar level in sxcass
of the existing water
level changes may have
aome effeces om wmter
gquality am well as
environment ,

See additigral comments
mder (8] sbove.

Water would be potable
and anitabls for
irrigation,

Host of the remerveir
area is public pro-

' perty.

The rezervoir would he
vuloerable o ailta~-
tion; however, a pro—
vinion for wiltatien
ean be dasigned into
the ressrvair,

Tnavoidable advarse
effects require miriga—

tion measuras.

Fizheries resource may
Be disturbed during
conatruetion.

Whether the sadiment
yield effecks are bene-
fial or detrimental
will depead on the care
exarcised in the
sansgement program.

Read to setablish pisld
obligations by prior
right.

A1l establisbhed water
rights must be patris—
fied.

Mosr appropriate water
throogh SWRCE.

Must enter iate apres-
ment vith a namber af
agencies.

Water rights have not
been fully studied,

Must enter intp agree-
wents with s mmber of
agencian.

A Coovdinsted Ramource
Matiapemant Agreement
wvill be reqaired to
secure the cooperation
of other state and
federal resource and
land mansgement
ageacien.

6T (I04.0/98.58x100) in-
crease in first cowt,
due to conjwmctive use,
would imeresss rhe pro—
duction By 577 (13120f
8335xI00).

A preliminary review by
W indicates thet a
femaibility—lewnl in-
weatigation shonld ba
deferred mtil after a
study is dome regardiog
the enlargesear of the
Cechume Neservoivr or
building new Gibraltar
Eenervoir,

Vegetation mansgement
can be initisred and
benefits reqiized with-—
in 2 or 1 wesrs after
ceed for additiomal
sexeamflow is
sacertained.




o TARNIE 35 {Comtinued) :
[ SUMMARY OF SOUTE COAST EUBAREL WATER BUPPLY AOFTION
Ipcre— Estimated 1984
meutxl project cosks Nek Water quality Lagal
projeck [ lsk Tnit aEATgyY and and
Water wmopply yield coek, cowt, Engiomaring required sovirouwental inatituticnal
opkion (APY)  |CMi1.8)] ($/aF) considerations (WThfAF} considarations ronsiderationn Renaris
E. Weather 2000 * * Derermination of acg- Winimal The effects of in- Cloud seeding in one Thin projsct im on—
HodificaPion 4] mented wvuter wopply in crexded sezsonal rain- aTaa could modify pre- going; new NP yiaeld
GO0 surface ceservoirs would Eall on Figh and wild- cipitation in apother wirld rasult aaly from
reguire dekailad opara- life are imposaible to aTea . additiomel gloud
tiosaul atudies. determine . seading.
Cloud eeeding appears to
be most sffective whan
condacted from sircraft,
Gloud sending is most
productive during wet
years aad least produc—
tive in dry years.
7. Zagle Canyon 2000 42.8 2101 Existing conduit must It is anticipated that Any sttampt by Solats 4 preliminsry review by
Razewoir be modified snd o Eorn- no Tare or andengered Water Dietrict [(GND)to %% indicates thst tha
out Facility would be wild-life specias wo:ld divert spill wmter for propossd projack im not
required. An sdditional be effgcted. Loam of storage at the site may competitiwe economi-
pumping etation i» 320+ acres of dwer be challeaged by tha cally with alternative
nesded. Appears rangs fagriculturel SYINCD. xourcas cf sopply
engineeringty feanible. lands would hpve to be available to the B9P.
aitigated. Water is of
good goality; however,
requiras traatment for
MET oam.
. GOLETA WATER Trestment Facilitien, Pracautigns must be GWD has suthority to A fesaibiliry-lawel in-
- FROSE pumping mteticns, pipe— tuken to susure high cotatruct, cperate, vestigetion conducted
limes, and Eagle Cacyon quality zecisimed wster and maintain the by 98 cooeludad EFhat
FEASE I 845 | 1r.8 1737 Eeservoir (oot ssme - 100 and wicinire health facilitias. Phaue I of the projeck
mervoir ws wenticowd Tinks, Water reciaimed is eligible for inclo—
above) can b constructed would maintaia green— Aparoval nesded from sioe in the SWP, Fhamss
at propossd sites amd to belts. SWECE, Calif, Dapt. 11 of tha project could
Phama II 2,810 desired stacdard by . of Haalth Bervices, be includad if GColata
weeepted techniquen. Pro- Effwcts of sait build- and Santa Barbara Water Districe conld
ject appéars sugpinearimg- up in the root eome County Dapt.of Mealth. show that thars iz an
ly Feamible. and oo grovnd water Construction approwel snsured markat for the
goelity should be npeded from Calif, raclaimed wuter, Fhase
monitored. Rguae of Coastal Coemmizsion. 11 droppad from Forther
local waste wakter consideration for this
rsppilen sould help Fegotiation will ke TeANCD .
pouserve the fresh required betweso GWD,
webtar supplies. DR, ind SBCRCHGD,
Typical analysis of
rreated wivke water in
wgfl: TE, 1,30; Fa,
7a6; HOGY, 403; Ot
328; and 804, 315,




9. Goleta Fiood
control and
rechar ge
{Corpm of
Engioesrs}

10. SANTA BARBARSG
CITY EEGIDFAL
WATER BEUEE

THASE I
{ EANTGSCAPE
IHRIGATTON)

Fhawe 11
{Gromd Water
Recharge)

L6

500

ko
10524

1000

1, S

Li.4

1177=-

1151

The preoject consistm pf
aulri-purposs sarthen
dame o0 Bgn Pedrc, Law
Fagas, and San Jome
Crenks; relsamea would
be contrellsd to parco-
lakte 500 acre—feat par
Fear.

The heights of the dmms
would range from 57 fast
ko 85 feet; width wonld
be approximstely 70
feat.

Groond wefar pumping
lifrr would be dacresned
to a wall degres.

Precrestweant facilitien
weild be Iocated ar the
existing Sents Barbara
Wattewpter Treabment
Flank.

The distribution syatem
wild raquire cver 20
milen of pipelines.

Twe wystem stozage faci—
lities sust be con-
atrocted.

Eneryy
will be
required
=]
antract
romd
water

High

Hay displucs some
homan

Wonld pravide flood
control and additional
waber couservation
through arkificial re-
charge of runoff Ehat
would be logt to the
[T,

Some vegetarion mnd or-
chards would be lost;
bavever , downdtryam vege—
tation ¥nd wild life
may benefit from con—
tinuous flew of water
in eresin,

Teclaimed water wonld
be used for landscape
irrigstion.

Precautions muse Be
taken to minimize

public comtact with
the reclaimed warber.

T of the reclmimed
water would be about
1 300 =gfL.

Agregments wonld be
necespary betwesn GWD,
SECTCUCD, DNR, and 0.5,
Army Corps of Enginears,

Wanagwsant of proond
wakter replenizhmant amd
extraction reguired.

Agreswents would be
Tequired betwaen the
variocs local
ageuciax, BECFONCD, wmd
e,

A prelimimary raview
by DR imdicates that
the project warcsnts s
feanibility=lawsl in-
vestigation,

-Omly 1,052 scce-Eeat

of potable water wouid
b wrailebls for higher
...
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TABLE 3 [Continued)
STMMARY OF SOUTE COAST SUMARTA WATER SGEPLY ORTIONS

Tacre- Estimated 1925
wental preject costa et Water quality Lagnl
project | Lot Tait enargy amd =nd
Watar supply vield tank, conk, Engineering requirsd anvironmentsl mptitutional
eption (are) | Oeda, ) | (0 connidecations [ kWh/AF) considerations consideraticns Temarky
11. DESALINATICON B8] 3.3 1211 Trestment facilitias, 7550 Denglted watar would be Agrewsents would by re- Denalinstion plant sixe
SEA WATER ko to to pammping staticas, aod oaad for MEI purposan. quired emcrg the wari- depends upon the yisld
12435 56,1 i1+ plpelines can be con-~ cus lecal agencies and providad by options
structed af the proposed ¥inimom adverse enrviron- | DMR. selected for the )
site Eo desirahle stan- mental impact would revarwoirs in the uppar
dards by accepred eecur during the com— Congtzuction of the de— Senty Toesz Icharee.
techniques. struction of the de- salrimg plank oasar ths -
snlting olant end the coant wudt ba spprowed Wery suargy intenaiwe,
tewnapertaticn facili- by the Calif.Coastal
ime. Commizsion aad the
GCalif . Regiomal Watar
The wie of local de- Qualicy Coatrol Board,
maltead water would help Centrsl Coast Ragiom.
conaerve tha fresh
vipplies of the area.
Realiable sult weter
mupply.
12, STATI WATER 12435 | £F S80 Importaticn of SWF watar 3130 Guality of SNF water Comtract betwess Srate .
FROJECT te the South Coast weald wonld be pecd, Average amd SICYCHCD i in
reguire the completion 1984 cenmtituants place for ease of
of the Cosstal Pracch, {mg/L et Check 5- impleomantation. Com-
3 pumping plants, 5 re- Cosatal Branch) are tracts betwedn IRCFCWCD
foletory storage tenks, Shown in Table 15. ‘mmd agancies that are
‘1l power Tacovery plant & ' to recaive SNP webar
42~ o Bi-inek pipeline, may be oesded. ¥o mmjor
and construction of the legal or instituricaal
Inotra-Cowmcy Distribution problam is snticipated.
Systen (ICDE), twe puiping
- plants, three Tagulatory
storage Etanks, plus M-
ta ¥-inch pipaline.

Note:
|

* Not determined.
4k Water yield cannot be eatimseted wirthin reascasble accirzey.
wik Does not inclode new recharge facilities; rechsrge in assuswd b0 accur in the creek chaomsl.

# The use of 1555 scre-faet of reclaised witar Ruld fres 1052 sere-feet of existing poteble water for higher use.

Dptions in CAPITAL LETTERE are included in seldcticn of alternatives.
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currantly not developed.

The projeet is divided into two phases.
Under phase 1, secondary treatment
facilities would be added to the current
facilities to provide effluent of a quality
sdequate for irrigating landscapes and golf
courses. Under phase lI, additional secondary
treatment faceilities plus desalting
capabilities would be added to further
upgrade effluent quality to irrigate avocado
and eitrus groves. Water from the desalting
facilities would be Dblended with effluent
from the secondary {reatment plant to
produce water approximately equivalent in
mineral quality to that of local watar
supplies. The water would not be potable,
towaver, and would have only limited use.
Both phases would inelude separate pumping
stations and pipelines to distribute the
reclaimed water,

Under phase 1, 965 acre-feet of reelaimed
water would be available anncally to
replace the 845 acre-feet of potable water
currently - used for irrigation that eould, in
effact, be added to the Goleta water
supply. Adding phese 1II, up to 8,600
acre-feet of reclaimed water could be made
available annually for landscape &and
ggricultural irrigation. About 2,800
acre-feet per year of potable water now
used for this purpose would be freed for
urban use. Preliminary studies indicate that
this project, through phase II, is
geonomically and  technieally feasible,
assuming that future agriculture will provide
a market for the total reclaimed water that
would be produced.

Santa Barbara City Regional Water Reuse.
This option would provide 1,560 acre-feet of
reclaimed water for landsecape irrigation
plus 1,000 acre-feet per year for recharge,
subject to institutional constraints in Santa
Barbara and nearby ecommunities, The use of
the reclaimed water would replace 1,050
acre-feet of potable water currently used
for landseape irrigation, which could, in
effect, be added to the City's and distriets’
water supply. The econcept report on the
reuse program by the City of Santa Barbara
and adjacent south County communities
estimated that the reclaimed water would
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cost approximately %$1,151 per acre-foot.
The same report indicates that the projeat
is economically and technically feasible. The
proposed project would add pretreatment
facilities consisting of filters, supply pumps,
controls, alum and polymers feed system,
chlorination, and boosters to pump effluent
to the reservoirs or directly for landscape
irrigation.

Desalination of Sem Water. Sea water is

readily available and the time required to
build the farcilities and deliver a wataer
supply is relatively short compared to other
options. Desalination is energy intensive
and, therefore, future costs are less certain
than for reservoir projects, Desalination
could be provided in whatever quantities

TABLE 37
DESALINATION OF SEAWATER
BY REVERSE O8SMO3IS
IN SO0UTH COAST SUBARRA

12,435
$ 56,100,000

Plant capacity, AFY
Capital cost

Antnual capital cost . % 13,606,000
Annual opersting cosgt $ 8,108,000
Anntal local
transportation cost % 1,853,000
Tatal annual cost 5 13,567,000

Unit water cost/AF 8. 1,091

Assumptions and Method of Computation

1. Plant life expectancy, 30 years.

2. Interest rate, 9.5 percent.

3. Unit enetgy consumption,?,5350
kWh/AF.

4. Unit enmergy cest, $0.085/kWh (local)
and $0.03/kWh (State).

5. Energy recovery eguipment cost
included in capital cost.

6. Operating time, 85 percent; main-
tenance time, 15 percent; fresh
waker recovery, 30 percent,

7. Sea water THbS content, 35 000 mg/L.

8. Plants made up of 5 MGD or smaller
modules.

9. April 1984 cost base.




might bhe desired and facilities eould be
cohstrueted in stages wmore readily. than
other types of projects.

Table 37 contains a summary of eosts to
develop a water supply from desalination of
sea water in the South Coast Subarea,

State Water Project. SWP water delivery to
the South Coast would require eompletion of
the Cosstal Branch and the construetion of
the 3anta Maria-Tecolote Tunnel agueduet.
The "aqueduct would econsist of a pressure
pipeline that would parallel Telephone Road,
U.5. Highway 101, and State Highway 154 to
the north portal of Tecolote Tunnel. The
system would contain two pumping plants,
one southeast of Santa Maria and one north
of the interseetion of Highways 101 and
154, and three storage sites. The final
configuration and cost would depend on the
actual level of participation within the
South Coast as well as the other subareas in
the County. Construction of the Coastal
Braneh would be a State responsibility and
construetion of the pipeline (part of ICDS)
would be a loeal responsibility.

SWP water would require treatment, The

blending of Cachuma water with SWP water
would improve the overall quality of water
being served to the South Coast. Tha TDS
content of Cachuma Reservoir water varies

‘but  usually averages about 590 mg/L,

whereas SWP water averaged about 185
mg/L in 1984 near Devil's Den on the
Coastal Branch. Use of SWP water for
agricultural purposes appears to be beyond
the payment eapacity of crops ecurrently
raiged and is not considered in this study.

Options Not Belected. Other options which
were analyzed but not selected are listed
below. Descriptions of these options and the
reasons for not seleeting them  are
summarized in Table 36.

- Hot 3prings Reservoir
- Camuesa Reservoir
- Watershed management

Weather modification

Eagle Canyon Reservoir

Goleta flood control and recharge

101



CHAPTER VI. FORMULATION OF ALTERNATIVES

During the sereening proeess, a number of
water supply options appearing to have the
potential for supplying an equivalent of the
subarea's SWP water entitlement were
identified within each subarea. Table 38
depiets, for eomparison, the water yield,
both eapital and annual operation and
maintenance (O & M) costs ranked by unit
¢osts and energy required of these selected
options, together with yield, costs, and
energy required of other options not
sele¢ted. Table 39 depicts the same
information, but ranked by vield. Selected
options were found to meet the aentire
entitlement within each subarea except
Cuyama and San Antonio Subareas. The
wataer supply developed by some options was
alsp assumed to be shared between subareas,
such as those located on the 3Santa Ynez
River gystem (Cachuma Reservoir
enlargements, New (ibraltar Reseryoir,
ete,).

Sinee costs to develop future SWP supplies
(conservation faeilities) are not known,
Tables 38 and 39 depiet & ranpe of $400 to
$200 per acre-foot of finaneing for future
SWP supplies and its effect on local project
finanecing. For this study, $400 per acre-foot
of finaneing was assumed.

Tables 38 and 3% costs for loeal project
alternatives were developed by SBCFCWCD
and DWR. Considerable effort was expended
in developing the best cost data based on
past studies and some new evaluations, such
as those done by DWR (loeal projects on the
upper Santa Ynez River system, desalination
of sea water, and water reuse project at
Goleta) and SBCFCWCD {(Braneh Canyon,
Santa Barbara Canyon, and San Antonio
Reservoirs). Previous cost estimates were
updated to April 1384 ecosts using the U.5.
Buraau of Reclamation Construetion Cost

Index.

Costs shown in Tables 38 and 39 for SWP

water via the Coastal Branch are the sum
of SBCFCWCD's share of related SWP
facilities charges as shown in Table 40 (§72
per acre~-foot); estimated costs for
completion of the Coastal Branch of the
SWP, ineluding pumping eosts ($301 per
sere-foot); and estimated costs for loeal
distribution facilities for each subarea, plus
pumping costs. Costs for 8WP water via the
Cuyama Branceh are the sum of
SBCFCWCD's assumed shate of related SWP
facilities charges as shown in Table 40 (349
per acre-foot); estimated costs for
completion of the Cuyama Branch between
Maricopa and the Santa Barbara County
line, including pumping ecosts ($1,020 per
acre-foot); and estimated costs for loeal
distribution facilities between the county
line and New Cuyama ($50 pet actre-foot),
Not included in the above costs are
estimated costs for fuiure SWP yield-
produeing facilities, which would increase
eosts for these alternatives. These estimates
are discussed in Chapter VI.

Costs that were not ineluded in the gost
analysis for Santa Maria and Lompoe areas,
but that should he congidered in any final
feasibility study, are treatment costs and
consumer penalty costs (such as those from
shortened lives of water heaters and
plumbing fixtures and from inereased use of
soap, watler softeners, and bottled water)
resulting from use of poorer quality local
water and economie benefits derived from
use of better quality 3WE water. Table 41
compares estimated treatment (chemicals,
electric poWer, natural gas, ete.) and
consumer penalty costs. Capital costs for
treatment plants are not included because
each water source will require a tregtment
plant and this table is just for comparing
costs. The consumer penally costs shown are
for water after receiving proposed munieipal
treatment. The penalty costs for ground
water given only the existing treatment
range from $60 per acre-foot in Lompoc to
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TABLE 38: ESTIMATED COSTS OF SANTA BARBARA COUNTY HATER SODPPLY OPTIONS
RANEKEED BY UNIT COSTS WITHIN SUBAREAS *

Asgumed SHP avoided cost share of local projeet costs ~—-==== »8400/AF $200/AF Pnit
. cost
SUBAREA Capitall Annual!Energy Unit | Tnit local
Yield| cost DRH ** use cost | cost funds
Hater =zupply option AFY 31000 | 51000) kKh/AF S/AF | S/AF S/AF
CUYAMA
SAP Water 1, 8OO - " 4, 030 1,119 1,119 1,119
Santa Rarbara Cyhn Reseprvoir 1, 500 36, 000 108 0] 2,817 2,754 3,082
Branoh Canyon Reservair 400 12, 000 36 v] 3,210 3,448 32, 776

SANTA MARTA

S8WP Rater 16, BSO - 1, 985 430 B30 430

Round Corpal Reservoir b, 700 83, 300 250 o 902 1,141 1, h&7

Desalination of Seawater 16, 850 TuU, 400 4,790 7,580 1,143 1, 358 1, B0

SAN ANTONIO SKP Katepr 23 - 2,100 508 598 598

LOWHER SANTA YNEZ -

SHE Rater 12, 000 - : 2,220 6493 693 b33

Salzipuedes Reserveir 2, BEO 13, 500 101 o 922 1,161 1, 487

Lompor Reservoir 16, 600 216, 200 big a 1,022 1, 260 1,587

Pesalination of Seawatepr " 12,000 o4, 200 4,870 7,550 1,064 1,268 1,674

Low Lompoc Reservoip ' 3,190 &4, 400 143 0 1,867 2,106 2,433

Cachuma-Lompoc Pipelina *%% 4, 00D 16, 217 _ 498

UWEPER SANTA YNEZ 3HP Hater 2,578 - 3,130 830 830 830
UPPER SANTA YNEZ + SOUTH COAST

Existing Cachuma + Conj Use 3,500 &, 900 32 #bO Th 101 310
27" Fnlpgd Cachuma + Conj Use 13,520 &0, 785 225 260 126 268 591

33" Enlrgd Cachuma + Conj Use 15,013 71, 000 260D 200 142 284 6518

§2' Enlrgd Cachuma + Conj Use 17, 480 90, 000 324 240 171 332 bbb

Enlrgd Cachuma (27 f£t) 7,770 51, 685 155 ) 264 193 820
Enlrgd Cachuma {42 £t) 10,590 80, 000 240 0 361 600 927
| Hew Gibiraltar Resy + Conj Uae 13,720 104,400 354 220 B27 bb1 996
Hew Gibraltar Reservoir 8, 335 98, 800 206 0 Beo 1,107 1. 434
Camuesa Reservoir #, 000 97,824 293 o a0g 1, 147 1, 474
Bot Springs Regervoir h, 920 73, 55% 221 G 336 1,175 1, 502
30UTH COAST ONLY

SHP HRater 12, 435 - 3,130 Bg80 BRD fgo
Desalination of Seawater 12, 4385 &, 100 5,000 ¥7,550 1,091 1,303 1,712
3B Regional Hater Reuse 1,052 11, 377 197 1,500 1,1%1 1,370 1, 759
Goleta Rater Reume ~ Bus 12, 776 223 2,000 1,737 1,958 2,373
Esgle Canyoh Reservoir 2,000 42,768 128 1,000 2,201 2,433 2, BO9

% Hith and without SHP Funding of local projeets. April 1984 price levels,
Hater quality congiderations not inoluded. .
a% Annual operation and maintenance costs, not including power costs,
k%% The Lompoc Pipeline may be installed with any of the upper Santa Ynez River
reservoirs, Costs shown are for locally financed pipeline alone and must
be added to the cost of reservoir projects.
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TABLE 39: ESTIMATED COST3 OF SaNTa BAHB&R& COUNTY RATER SUPPLY OPTIONS
RANKED BY YIELD NITHIN SUBABEAS *

Assumed SHP avoided cost ahare of lonal project cogts ==-«——m= *SR00/af S$200/af| Unit
cost
SOBAREA Capital| dnnual|Energy Unit |Unit loecal
Yield| cost OBH #=# use cast | cost fundg
Hater supply option AFY | 81000 | %1000] kHh/AF S/AF |S/AF S/AF
CUOYAMA
SHP Raten 1, b0DO - 4,030 7,119 1,119 1,119
Santa Barbara Cyn Reservoir 1,500 36, 000 108 0 2,517 2,756 3,083
Branch Canyon Reservoirp no0 12, 000 36 0 3,210 3, byg 3, 776
SANTA MARIA
SHE Hater e, 850 - 1,985 430 430 430
Desalinatish of Seawater 16, 880 74,400 6,790 7,550 1, 143 4, 355 1, 806
Round Corral Regervoir 6, 700 83, 300 250 0 902 1,981 1, 1&a7
SAN ANTONIOQ: SHP Hater a3 - 2, 100 598 naf 598
LGHER SANTA YNEZ
Lompoe Reservoir 16, 600 216, 200 649 0 1,022 1, 260 1,587
SFF Hater 12, 000 - 2, 220 693 ba3 693
Dewalination of Secawater 12, 000 54,200 4,870 7,550 1, 054 1, 266 1,674
Low Lompoc Reservoir 3,190 by, a0 193 ] 1,867 2,100 2,433
Sal=ipuedes Reservair | 2, 850 33,500 101 i 922 1,161 1, 487
Cachuma-Lompoc Pipeljipe *#% 4,000 16,217 498
UPPER SANTA YNEZ: SHP Rater 2,578 - 3,130 830 830 B30
UPPER SANTA YNEZ + SOUTH COAST
42' Enlrgd Cachuma + Conj U=ze 17, 430 gD, 000 324 240 171 332 bbb
33' Enlrgd Cachuma + Conj Use 15,013 71, 000 260 260 142 284 638
27' Enlpgd Cachuma + Conj Use 13, 520 b0, 7BB 2256 260 126 268 541
New CGibraltar fesy + Conj Use 13,120 104, 400 354 220 hav bbh 996
Enlrgd Cachuma (42 [t) 10, 590 g0, 00O 240 Q R1-N] &00 927
New @ibraltar Reservoir 8, 335 a8, 800 296 i) g8b9 1,107 1,434
Camuesa Resmepvoir 8, DO0 97, 52y 293 D a0g 9,147 1, 474
Enlirgd Cachuma (27 f£t) T, T 51, B85 185 0 261 ygo3 Bz20
Hot Bprings Reservoir 5, 820 73,687 221 ] Q3 1,1%6 1, Ka2
Existing Cachuma + Conj Use 2, 500 &, 200 32 E:Ya] To 101 290
SGUTH COA3T ONLY .
3HF Hater 12, 435 - 3.130 820 880 gB0
Dezalination of 3eanater 12, 435 56,100 &,000 7,550 1,091 1,303 1,712
Eagle. Canyon Reservoir 2, 000 y2, 768 128 1,000 2,201 2,433 2,809
SB Regional Hater Reuse 1,062 11,377 197 1,500 1,151 1,370 1, 759
goleta Water Reuge gu5 12, 775 2z3 2,000 1,737 1,958 2, 373
* Fith and without SHP funding of local projects. April 1984 price levels.
Hater quality considerations not included. .
&% Apnual operation and maintenance cogts, not including power costs
Ak% The Lompee Pipeline may be installed with any of the upper Santa Ynez River
reservoirs. Costs shown are for leocally financed pipeline alone and must

he added to the oost of resepyoir projects,
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TABLE 40
ASSUMPTIONS FOR SWP CHARGES

In dollara per acre-foot

Charge Component

Via Coasara)l Branch

Via Cuyama Branch

Conservation facilities charge
Existing
Future

Subtotal

Transportation faecilities
charge (including pumping
costa)

Total

5 12.87 §12.87
7.13% 7.13%
$ 20.00 3 20.00
5 51.94%% 5 29.,00%%
5 71.94 5 49.00

* Agsumed year 1990 debt gervice for initial portion of (1984) Senate Bill 1369

facilities.

*% Cost of existing facilities only, not including cost of completing Coastal

and Cuyama Branches,

$285 per acre-foot in Santa Maria, where it
receives chlorination only.

Mineral quality (salinity, sodium, boron,
ete.) also exerts an impact upon agricultural
water usets, These penalty costs wete not
assessed in this study, but should be
recognized in any final decision.

To meet the water supply requirements
within Santa Barbara County as a whole, &
number of options were combined. Matrices
were developed and programmed to depiat
various combinations of options for each
subares within Santa Barbara County. Each
combination was, in turn, referred to as an
alternative and, subsequently, 16 were
developed for evaluation. Table 42 displays
the alternatives that were selected,
Alternatives are numbered for identifi-
cation, not in  order of preference.
Desoriptions of the alternatives are given
below: -
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(Note that these alternatives, with minor
exceptions, produced a quantity of water
equal to the County entitlement to SWP
water.)

Alternative 1

All loeal projeets (ineluding raising Cachuma
27 feet).

0 All entitlement water within each subarea
is developed exelusively by loeal projects.

o Hesvy reliance ig placed on a variety of
loeal projects such as: surface reservoirs
— Santa Barbara Canyon, Round Corral,
Salsipuedes, and Cachuma (27-foot
enlargement); desalination of ses water in
the Santa Maria, lower Santa Ynee, and
South Coast Subarens; and water reuse at
Goleta and Sante Barbara.

o Note that Santa Barbara Canyon Reservoir



would develop only 1,500 AFY of Cuyama
Subarea's 1,600 AFY entitlement. This
also applies to Alterpatives 2, 4, and 7.

o Cachuma Reservoir yield is shared be-
tween the Santa Ynez (both upper and
lowar)y and South Coast Subareas.
However, the San Antonio Subarea

(Casmalia) would receive no water.

Alternative 2

All loeal projects {including raising Cachuma

42 feet).

0 Alternative 2 is identical to Alternative 1,
exeept DBradbury Dam on Cachuma
Reservoir is raised by 42 feet.

Alternative 3

Loeal projects for the South Cosst and
upper Santa Ynez Subareas (including New
Gibraltar); SWP water to rest of County.

0 SWP water is delivered via the Cuyama

TABLE 41

SUMMARY OF WATER QUALITY PFERALTY COBTS
(TDS and TH only)

Quality Mmicipal treatment
coBte ¥ in 5/AF Total water
Source Produce . Covisumer quality
water water penalty panalby
Water aupply TDS ™H DS ™ coate Sk coAL ,
opt i mg/L mg/L mg/L mg/L Fristing | Proposed in $/AF in §/AF
SWP Water (Check 5) 185 75 185 75 - 12 o 12
LOMPOC AREA:
Salsipuedes
Reaervoir 850 520 59 Sk 150# — 100 &0 160
Cachume Resprvolr
Enlar gement 550 s 4 30k 1504 —_— 5 &0 135
Ground wateri 1 400 850 a50 150 160 160 60 220
Bed WALeT 35 000 6000 500 Soi - - 10 10%
SANTA MARTIA AREA:
Rounid Corral
ReAgrvoir 120 430 LAk 1504 — 50 &0 150
nn
Groand waterdd 7m 445 56544k 1504 treatment a5 60 143
Gea watar 35 000 & 000 500 BoMe - — ] e
* Treatient coate based on existing comts at Lompac Treatment Plant. Excludes treatient plant capital costa
and groutid water axtraction costs, Also excludes capital snd operation and maintesnance costs for desalting
aea water by reverse oawoain because they are already included in cost figures uhr.wn in this report. Cost
of enargy zlone for desalination is approximataly 3642 per acre~foot.
#h Panalty coats, after proposed sumigipal treatment, developed from generalized curve for cost impact of TH
oh conaumers; coat adjustad to 1984 dollars,
wkk Tp8 yeduced in proportion to reduction in TDS and TH at Lompor Treatment Plant.
# Assuwption: Traatment will Tesult in product water with quality similar to that of water supply from
Lompne Tesatment Plant.
# Current local watar lnpply.
#¥ Apsumption: TH reduced in direct proportion to reduction in TDS in product water.
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SUMMARY OF RATER SZUPPLY ALTERHATIVES

TaBL

E 42

TO WEET SBQFCRCD ENTITLEMENTS FROM THE STATE RATER PROJECT

SUBAREA (SHP Entitlement)
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Branch to the Cuyama Subarea and via a
downsized Coastal Branch and ICDS to the
‘Banta Maria, San Antonio (Casmalia), and
Santa Ynez (lower) Subareas.

o Loeal projects sueh as New (Jibraltar,
which is shared by the Santa Ynez (uppet)
and South Coast Subareas, waler reuse,
and desalination of sea water, which is
developed exclusively for the South Coast,
make up the remaining water supply.

Alternative 4

SWP water to the Santa Maria, San Antonio,
and lower Santa Ynez Subareas; loesal
projeets for other areas (including New
Gibraltar).

o The Cuyama B3Subarea relies on water
delivery of part of its entitlement by
development of Santa Barbara Canyon
HReservoir,

o SWP water is delivered via a downsized
Coastal Branch and ICDS to the Santa
Maria, San Antonio (Casmalia), and Santa
¥nez (lower) Subareas.

o Water is provided to the rest of the
County by local projects, such as New
Gibraltar, which serves the Santa Ynezm
(upper} and BSouth Coast Subareas, and
desalination of sea water, which serves

the South Coast.

Alternative 5

SWP water to Cuyama; loeal projects for all
other subareas (ineluding 27-foot Cachuma
Reservoir and desalination of sea water).

o The entitlement for the Cuyama Subarea
is met by delivery of SWP water via the
Cuyama Braneh.

o All other subareas will rely on local pro-
jects.

o The Santa Marig Subarea relies solely on
development of sea water desalination;
3an Antonio (Casmalia} reeeives no water

in this alternative because it iz not
economically feasible; the upper Santa
Ynez and South Coast Subareas rely on
enlatgement of Cachuma Reservoir (27
feet), and the South Coast and lower
Santa Ynez Subareas rely on desalination
of sea water.

o Note that this alternative relies heavily

on desalination of sea water and is an
energy-intensive alternative,

Alternative 6

SWP water to Cuyama; local projects for all
other subarems (including 42-foot Cachuma
Reservoir and desalipation of sea water).

o Alternative 6 is identical to Alternative
b, except the enlargement of Cachuma
Reservoir is greater (42 feet), which
reduces the overall requirement for =zes
water desalination in the Souvth Coast
Subarea.

Alternative 7

SWP water to Sante Maria Valley; rest loeal
projeets (including desalination of sea
water, water reuse, and econjunctive use
with existing Cachuma Reservoir).

o The Cuyama Subarea relies on delivery of
part of its entitlement by development of
Santa Barbara Canyon Reservoir.

o SWP water ig delivered vis the downsized
Coastal Branch and ICDS to the Santa
Maria Subarea.

¢ ‘The San Antonio Subarea reeceives no
water in thiz alternative because it i5 hot
economiecally feasible.

o The Santa Ypez and South Coast Subareas
receive SWP entitlement waler developed
by loeal projects.

¢ The Santa Ynez (upper) Subarea receives
conjunctive use water using the existing
Cachuma Reservoir, which is shared with
the South Coast Subarea,
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o) 'I‘hel Santa Ynez (lower) Subarea ralies on
Salsipuedes Reservoir and desalination of
sea water,

o The South Coast Subsrea also relies on

desalination of sea water and water reuse
{Goleta and 8anta Barbara),

Alternative 8

SWP water to the Cuyama, Santa Maria, San
Antonio, and lower Santa Ynez Subareas;
rest local projects (including 27-foot
Cachuma Reservoir with conjunctive use).

0 The Cuyama Subarea relies on delivery of
SWP water via the SWP Cuyama Branch.

o SWP water iz delivered vig the downgized
Coastal Branch and ICDS to meet all
entitlement requirements in the Santa
Maria and San Antonio Subareas and
partially in the Santa Ynez (lower)
Subarea.

o The Santa Yhez (upper and lower) Subarea
shares water from Cachuma Reservoir
enlargement (27 feet) and conjunctive use
with the South Coast Subsrea.

o The South Coast Subarea, in addition, re-

lies on desalination of sea water and
water reuse {Goleta and Santa Barbara).

Alternative 9

SWP water to the Cuyama, Santa Maria, San
Antohio, and lower Santa Ynez Subareas;

other subareas rely on local projeects
(ineluding 42-foot Cachuma Reservoir with
conjunctive use).

o SWP water is delivered to the Cuyama,
Santa Maria, and San Antonio Subareas as
was dane ih Alternative 8.

o The Santa Y¥nez and South Coast Subatreas
.are also operated as was done in
Alternative 8, except that Cachuma
Reservoir enlargement is greater (42
feet), whieh reduces the requirement for
desalination of sea water.
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Alternative 10

SWP water to the Cuyama, Santa Maria, San
Antonio, and lower Santa Ynez Subareas;
other subareas rely on loeal projects
(ineluding New Gibraltar Reservoir with
conjunctive use).

0 In this aliernative, the Cuyama, Santa
Maria, and San  Antonic Subareas are
supplied as in Alternative 8, i.e., SWP
water is delivered.

o The Santa Ynez (upper and lower) and
South Coast Subareas rely on New
(ibraltar Reservoir with conjunctive use;
in addition, lower Santa Ypez Subarea
relies on SWP water and the South Coast
Subarea relies on water reuse (Sania
Barbare only) and desalinetion of sea
water, '

Alternative 11

SWP water to the Cuyama, Santa Maria, San
Antonio, and lowet Santa Ynez Subareas;
rest local projects (including 27-foot
Cachuma Reservoir with conjunctive use).

0 In this alternative, the Cuyama, BSante
Maria, and San Antonio Subareas are
oparated as in Alternative 8.

o The entitlement for the Santa Ynez
(upper) Subarea is Tully met from Cachuma
Reservoir enlargement (27 feet) plus
conjunctive use, and lower Santa Ynez
" Bubarea's entitlement is met entirely with
SWP water,

o The South Coast Subarea relies on the
delivery of Cachuma Reservolir
enlargement (27 feet) plus eonjunctive use
water and water reuse (Goleta and
partially S8anta Barbara).

Alternative 12

SWP water to the Cuyama, Santa Matia, San
Antonio, and lower Santa Ynez Subareas;
rest loeal projects (including 33-foot
Cachuma Reservoir with conjunctive use).



o Same as Alternative 11, eXeept Cachuma
Reservoir is enlarged by 33 feet and
econjunctive use operation was undertaken
to deliver water which iz shared by the
upper 3anta Ynez and South Coast
Subareas.

o knlargement of the reservoir by 33 feet
plus gonjunctive use  eliminates the
requirement for development of water
reuse prejeets in the Bouth Coast Subares.

Alternative 13

SWP water to the Cuyama, Santa Maria, San
Antonio, and lower Santa Ynez Subareas;
rest loecal projects (including 42-foot
Cachuma Reservoir with conjunetive use).

o In this alternative, the Cuyama, Santa
Maria, and San Antonio Subareas are
supplied as in Alternative 8.

o Cachuma enlargement (42 feet) plus ecoan-
junetive use supplies water to the upper
and lower 3anta Ynez and South Coast
Subareas.

o In addition, the lower Banta Ynegz Subarea

wi N

TW) OF THE DAMS AND RESERVOIRS serving Santa Barbara County are Gibraltar, on
the left, and Bradbury. Dam, which forms Lake Cachuma, on the right. Among the
options being considered are construction of New Gibraltar Dam downstream from
the present dam and enlargement of Bradbury Dam and Lake Cachuma.

receives SWP water,

Alterpative 14

SWP water to the Cuyama, Santa Maria, San
Antonio, and lower Santa Ynez Subareas;
rest loeal projects (including New Gibraltar
with eonjunctive use).

o In lthis alternative, the Cuyama, Santa
Maria, San Antonio, and lower Banta Ynez
Subareas rely on the SWwP water.

o New Gibraltar Reservoir plus conjunective
use serfves Lhe full entitlement of the
upper Santa Ynez and partial entitlement
of the South Coast Subarea.

o The Bouth Coast Subarea receives its re-
maining  entitlement from the Santa
Barbara  regional water reuse and
desalination of sea water local projects,

Alternative 15

All SWP water,

¢ All entitlement water is served from the
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SWP via the Coastal Braneh, the ICDS, (including 42-foot Cachuma Reservoir with
and the Cuyama Brangh. . eonjunetive use plus desalination of sea
water in the South Coast Subarea),
0 No Inecal projects are involved in this
alternative. 0 SWF water is delivered to the Cuyama,
Santa Maria and 8an Antonio Subareas and
VAFB as was done in Alternative 8,

Alternative 16

-0 The Banta Ynez Subarea (exeluding VAFE)

SWP water to Cuyama, Santa Maria and shares water from Cachumsa Reservoir
San Antonic Subareas and Vandenberg Air enlargement (42 feet) and econjunctive use
Force Base in the lower Santa Ynez with the South Coast Subarea,

Subarea; other water purveyors in the

lower and upper Santa Ynez and South o The South Coast Subares, in addition,
Const Subateas rely on loeal projeets relies on desalination of sea water.
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CHAPTER VIl. ALTERNATIVES FOR FURTHER CONSIDERATION

Selection of alternatives for further
consideration required an economie and
finanegial  analysis, Thus the  various
combinations of water supply options that
went into formulating each alternative could
be compared. In addition, other factors that
were considered ineluded aveilability of
water within each subares, regional water
quality requirements, proposed ICDS
galignments, and envitonmental and
engineering aspects.

This chapter presents the resuits of the
analysis and identifies the least cost
alternatives. The actual costs and methods
of f{inancing and repayment will be the
subjeet of further discussions among the
SWP water supply contractors, SBCFCWCD,
its locml contracting agencies, and DWR, as
specifie projects or options are proposed.

Cost Analysis

It should be noted that all facilities of the
SWP are basically designed either to store
water (ktiown as "project conservation
facilities") or to convey water to the water
supply contractors ("projeet transportation
facilities"). The conservation faecilities
benefit all contrgetors; therefore, the
contractors pay for the costs in proportion
to their annual entitlements. The
transportation facilities are for the benefit
of specific contractors and the costs are
peid accordingly. The Delta Water Charge is
established to return to the State all
appropriate reimbursable costs of the SWP
conservation faeilities, gand the
Transportation Charge is levied to recover
costs of  eonstructing, operating, and
maintaining the SWP transportation
facilities,

In developing the estimated costs for each
watetr supply option, some basie assumptions
were made. These included:

o All present SWP costs, shared by all SWP
eontractors including SBCFCWCD, are
financed at a melded interest rate of
4.736 percent. DWR assumes that {uture
SWP water supply facilities will be funded
through proceeds from sale of revenue
honds at a 9.5 percent interest rate and
that such facilities will be repaid at that
rate separate from repayment of existing
facilities. As used in this report,
combining repayment of existing and
future facilities would have the same
effect as financing SBCFCWCD's share of
existing SWP facilities and proposed ioecal
projects at an interest rate of 5.5
percent,

o The local interest rate will be 11.0 per-
cent, which refleets the actugl and
estimated near future overall annual cost
of loeal revenue bond financing.

o SBWP power cost will be 3 cents per kilo-

watthour and local power cost will be 8.5
eents per kilowatthour through 1990, Any
local projeet which beecomes a unit of the
SWP will be eligible for SWP energy to
the extent the local project yield becomes
SWP project yield and arrangements can
be made with loeal utilities to deliver

SWP energy.

o The charge for SWP facilities used in
arriving at the cost of SWP water
delivered to the various subareas was
based on the data shown in Table 40.

o Although the trend in improvements in sea

water desalting technology tend to reduce
the oeost of sea water desslting, the
effeets of inflation and inereased costs of
energy have had a net effesct of
inereasing the costs. Energy cost does
impact desalination costs more than the
other alternatives. These factors will
influence the future cost of desalting;
therefore, the eosts shown in this report
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refleet the best estimate of future costs.

The information in Table 40 does not reflect
costs assoeiated with completing the water
supply features of the SWP. Present SWP
dependable supplies (firm yield) amount to
about 2.5 million acre-feet, while water
supply contraets provide for ultimate
delivery of about 4.2 million acre-feet.
Facilities adequate to satisfy long-term
contractuel commitments are assumed to be
built over the next several decades. As
these facilities are built, costs will be
shared by all SWP watar econtractors in
proportion to their contractual amounts of
water,

While costs to develop future SWP supplies
are not known, Table 43 shows future SWP
charges assuming that needed future
supplies are developed at annual costs of
either $200 per acre-foot or $400 per
acre-foot, The importance of Table 43 is
that it reflects the concept of inereasing
cost of SWP water supplies as new storage
and diversion faecilities are built and
provides a range of charges based on a
range of assumed future costs. Table 43

charges for $200 per acre-foot new water
range from %64 per acre-foot to $115 per
acre-foot higher than the charges shown in
Table 40, Similarly, Table 43 charges for
$400 per acre-foot new water are from $118
per acre-foot to $214 per aere-foot higher
than Table 40 charges. Thus, future
inecreases in 3WP charges will make SWP
water and the alternatives developed in this
study more costly than shown.

All the estimates and assumptions given
above are applicable only for this study and
will be subject to further refinement and
applicability at the time a water supply
option or alternative is implemented. The
SBCFCWCD would he responsible for
repayment (as part of the water delivery
charges) of the funds that would be
advanced by the State and used for building
local water supply aptions or SWP facilities,
such as the Coastal Branch.

Between the time that assumptions were
made and this report compleied, changes
have been proposed in the method of
repayment for future SWP water
development projects. Repayment would

TABLE 43
FUTURE SWP CHARGES ASS{IMING NEW SUPPLIES ARE
PROVIDED AT INDICATED ANNUAL COST ON A SCHEDULE TO
MEET WATER SBUPPLY REQUESTS *

(dollars per acre—faot)

Unit costs
Yoar $2007AF 5400/ AT
1690 136 182
1995 161 233
2000 172 269
2010 187 286

the Coastal Branch.

aniount ,

#* Also includes transportation and conservation facilities costs
for existing facilities, but does not include cost of completing

In either case, local projects and

completion of the Coastal Branch will be affected by the same
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most likely be based on the interest rate
ineurred from the sale of future water
revenue bonds. Combining repayment of
existing and future facilities would have the
same effect as financing SBCFCWCD's share
of existing SWP facilities and proposed loeal
projects at an interest rate of 5.5 percent.

The unit cost of water developed by the
options studied was compared with the
equivalent SWP unit cost for each subares,
(3ee Table 38 in Chapter VI and Figures
26-31.) The unit costs shown are based on
SWP funding for the eligible costs and local
funding for those costs that are not eligible
for WP funding. As shown in the figures,
those options most desirable fall below the
horizontal line and to the right of the
vertical line. The least desirable options fall
above the horizontal line and to the left of
the vertieal line.

In Chapter V1, 16 water supply alternatives
were identified and a matrix was developed,
then programmed and computerized to
depiet the various combinations of options.
The eomputer propram incorporated the unit
costs and determined the leagt cost
alternatives based on (1) partial or complete
tunding of the loeal projects by the SWP,
and (2} no funding by the SWP.

Table 44 depicts the glternatives with
partial or complete funding hy the SWP. The
matrix shows, by subarea, the selected
water supply options with each alternative,
their yield, unit costs, and annual costs, The
matrix alse shows the total yield and
average unit and total annual costs for each
subarea and for the County as a whole,

Alternative 12 appears to be the most
economical. This alternative would deliver
SWP water to the Cuyama, Santa Maria, San
Antonio, and Tower Santa Ynez Subareas,
while the upper Santa Ynez and South Coast
Subareas would depend on the eniargement
of Cachuma Reservoir (33-foot) plus
conjunctive use.

Alternative 13 is second best choiee in
terms of least cost., Alternative 13 is similar
to Alternative 12 with the following two
exceptions:

- t(‘:achuma Reservoir is raised 42 feet vs 33
eet,

- Lower BSanta ¥nez Subarea does not
receive its full entitlement from SWP,
Instead, 2,477 acre-feet of its 12,000
acre~feet entitlement would come from
Cachuma Reservoir via. the Lompoc
Pipeline, giving the water for lower Santa
Ynez Subasrea an estimated unit eost of
$850 per acre-foot.

The delivery of 2,477 mcre-feet of Caechuma
Raservoir water to the lower Sants Yhnesz
Subarea by releasing water from Cachuma
Reservoir into the 3Santa Ynez River and
allowing it to flow downstream to Lompoe
and the ground water basin was found to be
impractical. This is beecause historie data
have shown that it takes more than two
weeks for water released {rom Cachuma
Reservoir to reach the lower Santa Ynez
Subares; therefore, a substantial amount of
water would be Iost through evaporation and
transpirdation by riparian vegetation.
Releasing water along the Santa Ynez River
would  also interfere with the river's "new
release ‘sehedule," which was established by
the State Water Resources Control Board in
1973 as a means of optimizing the river's
water supply downstream of Cachuma.

Alternative 11 was third best ehoice in
terms of least cost. It is also similar to
Alternative 12 but with a Cachuma
Reservoir enlargement of 27 feet and
conjunetive use plus water reuse at Goleta
and Santa Barbara.

Alternative 16 was fourth best choice in
terms of least cost, It would deliver SWP
water to Cuyama, Santa Maria and San
Antonio Subareas and Vandenberg Air Fores
Base in the lower Banta Ynez Subarea.
Remaining water purveyors in Santa Ynez
and South Coast Subsreas depend on water
from an enlarged Cachuma Reservoir
(42-foot) plus conjunctive use. South Coast
also relies on desalination of sea water.

Alternative 14, whieh included New
Gibraltar Reservoir plus conjunctive use,
ranked sixth, full delivery of SWP water
throughout the County (Alternative 135)
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STATE FUNDIHG

TABIE %%
SUMMARY OF WATER SOPPLY ALTERHATIVES TO* MEET SANTA BARBARA CODNTY WATER IRTETLEMEWES FROM THE STATE WATER PECJECT
[Costes based on partial or complete Funding of lacal projects by the State Water Project)

SHEAREA [(SWP Eatirlement)

Water supply cptiom

Alt. #2, All Local

Ale. #5, SW to MV, 3a,

. Projecta . 5 1aV; Al elwe Local
Amount | Unit Armaa] Amonmt | Unit Amnual
afy Cost Coat afy | Coak Coat

CUeaxa {1.600]

Santa Barbara Canyon Resarvoir)

2517 3775500 2517 3715500
State Project Water a i i) o
Totala 2317 3773500 2517 - 3775500
SANTA HMARYA (16 ,35D)
Enmd Corral Eesarvodir 02 E04 34800 1] o E Y | TR u
Desalination of Saswarer 1185 12027750 o o 1143 . 19259550
Stats Project Water o 452 TTE4700 '
Totals L0F2  1BOTiL30 462 7784700 G
SAN ANTONID x|
Stete Froject Water - o B30 14450
SANTA ¥NZZ, 1DWER (17,000} Eolarged Cachoma (524t}
Gibraltar + Lompoc Pipeline 4] L ] i} a
Cachuma *+ Tampor Pipeline 717 10B5 2947953 i] a
Salsipuades Reservoir 2850 922 2627700 n Iv]
Denalinakicn of Seawazer 6533 1040 S690320 n Q
State Project Water ] D 1] 12000 125 BTS00
Totals 12000 1022 12255955 12000 BIOOAD

SANTA THEZ, UPPER {2,.518) Enlarged Cachuma (&82fE) Hew Gibralrer Resarwvoir
dew Cibraltar Eeserwoir 0 D 1] 2578 B&s 2240383
£xisting Cechums, Conj. Cae ] i3 L1} 0 ol
Eolarged Cachima Reserveir 2578 151 9I0553 ] of
State Projeck Water o n 0 o o
Totals 2578 61 930658 2578 259 2240282
SOWYH COAST  {12,435) Enlarged Cachuma (hIfE) Hew Gibraltar Aeservolr
Few Gibralerar Reserveir 1) L1 5757 459 002323
Exiating Lachuma, Comj. U= o L+ i3 [l
Zatarged Cachume Aesarvoir k(3 1911493 o 0
Golats Water Rease 1757 1467763 o 0
58 Regional Water Reuse 5T 12303852 i3 0
Degalioation of Seswaber 1% SREESTT 1116 7452648
Srate Project Water o 0 1] [}
T Totale 841 0457029 1002 12455581
COGREY WIDE {55 ,338)
Totals 1003 53500302 771 34970453
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STATE FIMDENG

TARLE 44 (cont .}
SUMMAATY OF WATER SUPPLY ALTERHATIVES TC MEET SANTA RARBARA COUXTY WATER EMTITLEMENTS FHOM THE STATE WATER FROJECST
{Comta based on parcial or complete fonding of local projects by the Stake Watar

Projock)

{ At 86, B bo Cuyemd V.| Alr. #7, S to SWV  |Alv. 9, 5 io Ci,SNY,Sa fAlt. #9, SV to Cu,SHV,Sa,fale 410, S o Cu,SHV,Ss,
SUBANEA (SWP Entitlsment) | _ All alas Local - - 411 elee Local _ & IMY; AL eles Locel - & LMV; A1l e=lse Local [-7 & TMy: &1l elss’ Eocal.
_____________ Ameunyz [ THEE Annual | Amount| Unit Ancoal | Amount | Fait |- Awvegal® | Amount | Taib Armual | Amouni] Telt |- Aoenal
Water supply option " afy | cost | - Cost afy [ Comt Coee |- afy | Gest | Cost - afy | Cost Coat | = "afy | Cost Cosl
CUvaMa €1,600) ' B . ' '
Sants Barbera Canyon Reservoir 8 e e| 1500 17 37Yss00 R T a 9 o| - ‘a a . @
Stats Project Water 1600 1113 1790480 o o a 1500 13119 . (730400 1500 EE1Y 1790400 | 0o, 18 1790460
Totals S 1600 119 1790400 1500 3517 3775500 1500 1119 1is0hop | 1s00 1115 1790400 | 1§00 IS 1780400
SANTA HARIA (16,358} ' ' L ) i
Yound Corral Reserwoir o o a ) o ] b n o 0 2 0 S S
Desalinaticn of Seawster 16850 - 1143 19253550 u) a ol Ly ' - b 0 o [ e o i i}
State Praject Water o o ol 16858 535 9014TS0 | 5850  4B3 8138550 | 15850 495  B357600 | 16850 .83 8138550
Torals 16850 1143 19259550 | 16850 535 9014750 | 18850 . 4B3.- 8133550 | 16350 96 8357600 | 16850 . 483 &L38550
SAR ARTOMID (23} ' e - i
Stare Project Water o 0. 0 0 0 0 133 TR 16307 23 e 1e02 |- za 39 o Isdor.
SANTA YNZZ, LOWER (12,000} Cichuna {276t} Conj. Use |Cachume (52ft) Couj. Oee |Mew Gibiaitar,. Conj. Tas
Gibraltar + Lompac Pipeline 6 8 o s o of ~vo - 0o . o o 8 o | 406 .23 srdooda
Cachusa + Lompes Pipelime .0 ] q 2 o ¢} 5080 - 624 - 2496000 BLET 573 3513691 R R
Salripacdes Reservoir a .0 o4 3850 922 2627700 I o o ] L T
Degalination of Seawater 12000  I85& 12643000 3150 10863 9T2RLS0 D B N o n [l R TR
State Project Water RN X 0 0 0 o BOBD 794 6352000 5833 866  S031378 794 . 6352000
Tatala 12000 © 1054 (12648000 | 12000 1030 12354150 | 13000 - 737 O 88AB00d | 12000 715 B535069 7 838 10052000
SANTA YMEZ, DPPEX {2,378} Enl;;rged Cachivme {42ft) |Exist. Cachuma Conj. Use |Cachuma {z?ft"l-s:imj._;-m"a Cachuma (426t} Couj. Use [Hew Gibreltar, Conj. Use
Few Gibralear Reservoir 1% L ’ a v ] il oa i3 B | a o i} 25?5- - 1%2]' ._-I-lﬁ;_i:_lﬁ-ﬁﬁ
Existing Cachums, Comj. Use i R B i) 1578 75 195928 a . 0. .. 8 i} D Q : 0. o
Eelarged Cachume Aeservoiz 2598 -361 930638 o 0 a 3578 - 7 126 . 324P24 578 171 540838 i 0
Statez Projecr Water 0. a - L 1} 0 1] LI .o 1] 0 1] a - 0
Totale 2578 361 930658 2578 t6 -195928 | 2578 - 126 agiBEE.| 2578 7L 440838 - A271 - -11608a6
SGUTH COAST {12,435} B‘nl&.tjed Clk:hu'-_-(ﬁift) Exist. Cechuma Cocj. Fee |Cachoms .{-Il-'f.t'} Cuuj. Ule Cachwon (42f€) Conj. Uee ’Iﬂczhcrlit.tr, Conj. Use
Few Gibraltar Seservoir . o - o 0 o o A N P o o o | ssaz o427 - 2793434
Exisrieg Cechums, Conj. Use e [ 522 75 ToeT2 0 o o o a D O [
Enlarged Cachuma Reservoir 8017 .361. 3892332 o n i a2 128 BP4682 3745 171 1495395 4. 0 . o
Colets Water Reuse o o o B45 1737 1467765 B45 1737 1567765 B45 1737 186F763 F - @ - B @
SB Regional Water Reuse D 0. g 1052 1151 1210852 052 1151  1Z108527) 1052 1131 1310857 [ . 1052  IISE- 1210452
Desalication of Seawater 523 1123 -APGTD2G .| BELS 1105 I0625680 | 3596 1137 - -4DB8&S2 | 1793 1140 2044030 |-° 4851  I125. 5446135
State Project Water o O 1] a D 0 e 0 D a L T A o
Totals 12435 632 7859360 | L2435 1076 1X78360 | 12835 6L5 7419617 | 12435 500 5218022 | 12435 FAD 9450411
CONTY WIDE {45,486) : ' . - N
Tocals 45663 - 935 52587969 | 45363 853 38v1ase7 | ssass 588 26750048 | 45885 559 25408741 | 45485 672 3054BATA
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el _._ A -.I-:I:i. ﬁ m:’c.ufsn:?-,-s:.-’-
. & LMWy ALl =las hocal

ALt 412, BW o Cu,5MW,5a,

ATt #33. SW to Cu,SNT, 5,

Alt .34,

.
SW Eo Cu,S5MV,Ss,

A e AL

AlL.#16, W to Cu, MV, 5a,

STRARES (5WP Entitlement) & LHW: A1l elye Locel § ILa¥; All wlse Local & 1M7; 41! elam Local Participating Purvedors p & FATE: A1l !ll'ﬂslmll
e m e — . — - = Anomt | Uik . Amnual | Awomt| Oait 4mnunal Amount | Chit |- Awmuzl | Ameunt | Toie Annael |7 Asount | Tndt Awyymt | Coir Annoal
Water supely optilon l.f;l - CodEf . Coat: afy | Comt Cost § .l.f;r Cosk [ . Coib . afy | Cost ) Coat : T Coak AFY [ cost cost
CIFTAMA £1,500) X 3
Zants Barhera Canyon Hewarvoir| R L 1] 9 0 a 4] D @ i} a
State Project Water : 19 1790800 1600 1113 1790400 1600 1119 1790400 500 II1S 1790400
Totals ¢ 0600 1600 1113 1790400 1600 1119 1730400 1500 1115 1790800
SANEA MARTA (16,8503 o Sl .
Ammd Corral Eessrvoir ol 1] S ] 1] 0 I D o o D [
Depelination of Seavater B R S L 9 0 0 0 o i o 1
Seate Project Water (I8R50 462 . 778ET00-| 16850 462 7734700 16850 462 7784700 16850 495 8173250
Tocalw 16850 462" 7784700 | 16BSD &6z 7784700 15850 462 77B4T00 15850 485 #172zse
SAN ANTONELG 23] ’ w B -
State Froject Wates 2 50 1aaS0 3 50 14450 3 70 15100
il . B i - RN =y .
SANTA THEZ, LowzR (12,0000 Cachi “-fCachuma (421t} conj. Tam
Gibrmltar *+ Lompoc Pipeline u] o 1] o L] 0 o [} o
Cachoms + Lompoc Pipeline o o 0 ] a 0 500 559 293500
Salsipuedes Reparvoit 1) ] 4] ] L L D 0 i}
Desalicsation of Seawater o o L4 LS o o B ] 1 1] a
State Project Waker 12000 125  EFDOAOQ - FI85518 1201 125 gmuuuu 1508 s 5362500
Totals 12000 725 900000 | 12000 783 gadoosa | 1zeo0 75 gvoooed 12080 695 B32E00D
SA¥TA THEZ, URPER (2,373} i | Cachune (33£E) Conj. Tae |Cichums-(42ft) Conj. Usd [Hew Gibraltar, Comi. Uue " {Cachuma (821} gonj. Dae
Hew Cibraltar Ressrvoir a- e o 1 r] ’ 2578 517  L10080G ] a
Existing Cachoma , Conj. Tee . I o L) o o 0 Q [ iy
Inlarged Cachome Reservoir . T L1 2578 140 Eos20 0 0 LI} 171 40818
Srakw Project Water R B -7l 2 1] ] 0 o a o n
Totals ize | iza828 2573 140 I6M29 2578 427 1100806 171 440838
SOUTH coAST  {12,535) 7 28 (A3fr) conj, Uae | Hew Gibralear, Comj. Ves {42fr) Conj. Oea
Hew Sibraltar Eeservoir p ¢ [} 10542 427 a5DL43% i} 0
Exinting Cachuma, Gonj. Use - . ] 1} [} a [l 0 o
Enlazged Cachumm Reserveir - -1378652 12435 L0 ITS0S60 L] 0 171 1780%52
Golats Water Reuss 7.0 1A6TTS 1] [ [ 0 a 0 o
5B Regiooal Water Hruma - TBIE3E 0 1) L] 11531 1210852 [} P
bDetalinmtion of Seawater RN | B ] 1] & 1211 018451 i133  229Al05
rate Froject Waker 2 g ¢} o o o a
fTotals 12435 L50 1740900 541 &7I0RAT 328 5016537
COMTT WIDE (45 ,5%36)
Torals £5486 448 20391510 574 261E1133 | 507 22824145
E " rhrdiri ek




ranked eighth, and the all-local projects
alternative (Alternative 1) was ranked
sixteenth in terms of cost.

Alternative 15 was the least cost
alternative for Santa Maria, San Antonio,
and lower Santg Ynez Subareas. Alternative
15, as well as Alternatives 3, 5, 6, 8-14,
and 16 were glso the least cost alternatives
for Cuyama Subgrea. Alternative 7 was the
least eost alternative for the upper Santa
Ynez Subares, and Alternative 12 had the
least cost for the South Coast.

Table 45 depiets the same combinations of
options within each alternative, but on the
basis that local funding only will be used
for local projects and SWP funding for the
Coastal and Cuyama Branches only. Based
on this funding, Alternative 12 still appears
to be the most economical alterpative,
followed by Alternatives 11 and either 13 or
15, then 186.

Comparison of loeal and State financing of
local projects indicates that overall savings
of $160 to $600 per acre-foot of water
eould be achieved among the glterngtives,
Such savings are based on & State
contribution to loeal project financing of
$400 per acre-foot (annual cost equivalent)
as the assumed cost of npew SWP
yieldg-producing faeilities, in addition to
avoided costs associated with reducing the
size of the Coastal Branch. (See discussion
later in this Chapter.}) As indieated in Table
43, however, estimates of annual costs for
new SWP supplies are presently in the range
of $200 to $400 per acre-foot. Consequent-
ly, the financing and cost advantage assoc-
jated with SWP patrticipation at & $200 per
acre-foot annual cost level would be less.
SWP financial participation is addressed in
the last two sections of this chapter.

Thus far in this report, it has been assumed
that SLOCFCWCD would participate in the
construction of Phase If of the SWP Coastal
Braneh and would receive its full 25,000-
acre-foot  entitlement to SWP  water,
However, SLOCFCWCD has the same option
las SBCFCWCD not to participate or to
participate on a reduced basis in the
construetion and use of the Coastal Branch.

Sho_u_ld SLOCFCWCD elect not to
partigipate or to participate to a lesser
extent, SBCFCWCD's cost would rise on the
Coastal Branch because of a reduction in
the economy of scale. To determine this
impact, additional computer runs were made
assuming SLOCFCWCD would opt to (1)
receive one-half of its entitlement (12,500
acre-feet) and (2) not receive any SWP
water. Table 46 illustrates this impaet,

Financial Considerations

In 1979, DWR released the first set of
guidelines for funding local water supply
projects for inelusion in the SWP. in late
1982, amendments to State Water Contracts
were executed which permitted SWP funding
of eertain costs of loeal projects, based
upon the avoided costs of developing s
similar amount of water in Northern
California. The guidelines were revised in
1982 and from tlime to time additional
revisions have been considarad. All versions
of the guidelines have included a stipulation
that the loeal project must not adversely
affect either the costs or water deliveries
to . eontractors other than the sponsoring
contractor. '

The "Revised (uidelines on Funding Loesal
Water Supply Projects for Inelusion in the
State Water Projeet" serve as a guide to
local agencies, SWP water supply conirae-
tors, and DWR regarding funding loeal water
supply projects as units of the SWP.

The conditions that must be met before a
local project in Santa Barbara County can
be considered for partial of ecomplete
funding by the SWP are as follows:

1. SBBCFCWCD, as prime econtractor with the
State for SWP water, the other SWP
water contractors, and DWR are
involved,

2, The loeal projeet provides a water supply
to help meet the SWP entitlement
deliverias of SBCFCWCD.

3. The water supply developed by the loecal
projeet is new, dependable, and of
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TABLE 43

SUMMASY OF WATER SOFPLY ALTIRNATIVES TO MEET SANTA EARMARA COUNTY WATER ENTITLEMEKRTS FROM TAE STATE WATER FROJECT

LOCAL. FURDING

(Coste based mm complete Funding of local projects by Local Bond [saves)

ALt. €3, AI? Local Ale. #4, 5% to SNY¥, Sa,
SHAARES {(SWP Encirlement) Projecta L La¥; AIL elee Local
____________ - Avoant | oLk Armual Apcunt | Umat Armoal
Watar snpply optiom afy | Cost Cost afy | Coac Coak
COTAMA (1,600}
Sants Barbara Canyon Ressrwoir |- 1500 3083 5624500 1500 3083 4624500
State Project Water 4] i} h] L] i3 1]
Totals 1500 3083 5524500 1500 s 4524 300
SANTA MARIs [15,850] ;
Bound Corral Reservoir _ “rla6F -oalgsde | SO0 1867 9828800 o B
Desalination of Seawater L0150 1806 1833050¢.f 10150 1806 18330800 o ] 0
State Project Water e o A 1] b 0 15850
Totzls 16850 1571 23159800 16850
SAN ANTCHIC (23]
State Project Warter ] 1} u 23 BT Las o0
SANTA TREZ, LOWER (12 ,D00) Enlarged Cachium (82§t}
Gibraltar + Lompoc Pipeline 0 o o i} o ]
Cachuma + Lemppe Pipeline ITLT 1651 GA4BS7SY o u) Q
Salsipuedea Reservoir W50 lAET 4237950 o o L]
Besalination of Seawakber 5433 lak2 10831545 o 1] o
Stace Project Waber L] ] [y 12000 725 8700000
Totalas 12060 1618 19415363 12000 725 00000 ]
SANTA YNEZ, UPPER {2,378) Zulerged Cachume {4250} Kew Gibraltar Xeserwoir
Hew Bibraltar Resgrvoir i} 0 o 2578 1434 3698352
Exiaking Cachuna, Conj. Ume 1] [ 4} 1} ] ]
Enlarged Cachuma Reservoir 2578 5927 2IR9BOE 1 a ]
State Project Water i} 0 o 0 ] ) ]
Totals 2578 §27  23B2EDE 2378 143%  36546B5I
S00TH (DAST {12,415} Enlarged Cachuma ($2ftr] Hew Gibralfgr Amsecvoir
New Gibraltar Remarvoir o i} o 5757 143 3255538
Exinting Cachume, Conj. Use a i} [+ i} o 0
Ealarged Cachuma Beservoir 5293 927 490B4ES o 0 0
Goleta Water Reuse BL3 2373 MA5185 ki 0 i)
5B Regional Water Reose 052 175% IRSQG68 b 0 1]
Desalination of Seawater 5243 1750 9122820 8678 1737 11599436
3tate Project Water 0 q o [ 0 ]
CT T Totals - 12435 1538 17835838 12435 1537 I9B5512% -
COUNTY WIDE (45,485) ;
Totala 135{“225 - 45363 1508 72475407 553186 GBA 4ER7STER
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TRBLE 55 {comb.)

EOHMMARY FOF WATER SUPPLY ALTEANATIVEE T MEET SARTA HARRAAA COUNTY WATER ERTITLEMEATS FROH THE SEATE WATER PFROJECT
{Coses based on complete fumdiag of local projecte by Locsl Bomd Tasuss)

LOCATE, FIMDING

Ale. #7, SW ro SMV Jaic. g9, = o co 59,50, Ak 2]
SUBAREA {SWF Eotitlement) 411 glye Local | & IMy; ALl elme Tocal |-
_____________ Amount | TUnzt Ammual Amountk [ Goik Annoa?
WataT supply ooticm afy | Tomrt Coat Cost Cokl
Creama (1,6800) .
Sante Barbare Canyon Reserveir 1500 30B3 4624500 } - L 0
Skate Froject Waker fr) ol o 1119 1730400
Totala 1500 3083 4524509 1119 1790460
SANTA MARTA (16,350}
Roumd Corral Reservoir a i} g a i]
Desglination of Seawater o o o 0 ]
State Froject Water 158850 535 -90I5750 496 BI>TE00
Totzls 16850 535 SOE4750 | 456 RAFT&O0
AN ANTONID (1}
State Project Water 1} a a s 17802
SANTA YHEZ, LOWER {12,000) (42fE]) Gomj. Tae
Gibraltar ¢ Lompac Pipeline Q- o i] n a il
Cachoma + Lompoe Pipeline : '_ o o o i} 1043 6585356
Salsipusies Regervoir R SRS 1 RS0 1587 5337950 ji] [l
Depalination of Ssawater -- 200AB000 913D 1585 1540AROG i)
State Frojeck Water ) L : n] a bl B&R 58513718 ¢
Torals 2000 1537 19646350 _9?0 128ATTIL
BANTA YMEEZ, UPEER (2,378) Exisr, Cachume Comj. Tee (42£t) Comj. Tae
New Gibraltar Reservoir 0 0 G il n
Existing Cachuma, Comj. Usa 2318 o 9180 0 i)
Enlarged Cachuma Resgrvoir [ U] 0 H66  17160GE
State Preject Water [ o Ll [+ 0
Totals 2374 ne ™9180 11 1715943
SO0UTH CUAST  (12,435) - |Exisr. Cachums Comj. Use {42t} Comj. Use
Hew Gibraltar Resepwoir 0 0 4] 0 i}
Exiering Cachoma, Coaj. Uee 53z 319 285820 4] b}
Enlarged Cachuma Zeservoir i} 0 o 6566  53I8170
Golatse Water Feoss 845 73 MG51ES 2373 - XMo51As
5B Eegiomal Water Reuse 1052 1753 1BSO4GE 1759 150553
Deaslivation of Seawater SELG 1727  I&BNGA3Z 176l 3137473
State Project Water o ] o | o
Totala 12435 1669 20743305 1032 12837256 243
COWNTY WIDEZ {45,486) R B T A
Tatale B8 EA5T11 45363 1299 54833785 T 38357T7AD |- 45486 - 916 AIE547S0
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LOCAL FIMDING

- SOMMARY OF WATER SUPPLY ALTERNATIVES TO MEET SARTA BARAMRA COUNTY WATER ENTIILEMENTS FHOM THE STAYE WATER PROIECT

TABLE 45 (ennk,)

{Cpats based ¢m cowplete Pmding of locml projects by Loacal Bood Iasuen)

- - - . " - s e = " A r AT E RS e W AN Ry E Ty
ALE . #I1, SW ro Cu.SWY,Sa, |Alt.#12, 5N to Cu,SH¥,5a, |alc-f13, SW to C,5HV,5a,|4lt.$1&, SN ro Gu,SMV,Sa,f _Alt. #15, S@-to AL " lale .#15, SW to Gu, SMV,54]
SURAREL  {5WP EZpeitlement) & IM7;-All alee Local - & IM7: ATl mipe Lpcal - & LMW AT else Local™’ E LMV; &1] elde Local Farticipatiog Purveyors. | & WAXS; All slee Local
_____________ it [ Wit | 4caual | Amount]| Duit amnual | TAmount | Unit:| Anouel | odmsunt | Tndie Sonual |- Awount { G E. I Anngal Ampnpt | Woit ] 7 Raayal |
. bater suprly opelom o afy | Comt ] - Cost afy | Caset Cosk . EEy | Dogb:|  Coab afy | Cost Cost . ) D - AT cost coakt
; . —— Sk k. it it o i e L R e Ll
CHTAMA (1,600) : ] o i TR
Sante Barbara Canyon Remsreoicf . EI- o . 0 1} ] a D 0' ._I:I- i3 [+] a 1] n n o il
STate Project Water 1800 1S 1390400, 1660 11s 1w |o1s60 0 1119 1Pepade 160D 1019 1790430 G. 1f15 1790400 150D 111% 1790400
Totats 1600 1119 - 1790400 | 1600 1L19 1390400 ESeD -.1TLY 1790400 [ 1800 1119 1790500 ' " 1790400 1500 1119 1790400
oty b oy i e o e i o A e e
SANTA MuRTA (o, AS0) ) o o -
Rewnd Corcal Reservoir LI | B | o & a N TR T ] o ol B ; - 0 e 8
Pesalinatiom of Seawatar LR ) -0 [n} L] i] ) o 4] ) [} 1} i L ¥ - e ' | a o o
State Project Water 16830 0 C 452 MBs7oo | 1s85e  &R2 FYBATO0 | ASBSG | 473 3003750 | 16830 46z 7784700 0 430 7245500 [ 16450 485 8172350
Torals 16850 461 7784760 | 16830 462 7784700 | IBBSC  C&47S  B0037S0 | 16850 62 7784700 430 7265500 | 18850 &35 BL72250
i K i e ricdric, it d rieir i = LR e L L T T
BAN ARTORIO {23} ) . ST
Stesm Project Wster 23 530 18530 3 630 15590 73 GT&. - 15502 13 530 18530 58 23 00 15100
- n il —— T : rikok - . " ik 1 _'- LEEEEEEL I Lot L F s e s LS
SAKTA FTXEZ, LOWER (12,000) . ﬁqh__‘(-i_z_ft}_ﬂdﬁj._ TFue N - lcachuma (42fr) Coni. Dee
gibraltar + Lompoc Pipeline | [ ER -0 o o ef- -8 . 0 a o o ) b ¢ 0 0
Cechomm + Lowpoc Fipsline B 1] o} L o L] T 1343 3331565 o 0 L] L - I &30D LL5% 31930040
Saleipoaden Reservoir L I I o 0 o ] B I | B 0 a o L T 0 D 0
Pesnlisaticn of Seswater PR S | D | 0 o ol .8 0 0 L] 0 a3 ol 0 1 1
Stace Project Matar 1000 . 775 B700000 [ 120mp 725 47p00nn §5Z3 766 Ta9a6ld | lxe0c 725 ATO0E0O 893 7500 715 536z500
Totals 12006 - 725 a7000e6 | 12000 725 aypopon | 12600 . SRS 10626183 | 12000 725 870000D " &3 " f36000 | 12000 288 10535500
" i mm e i bl - - i e it — i3 - ELEETTTET L L S PR PPt
SAWTA YWBZ, UPFER [%,578) Cachums - (27fc) Coej. Use [Cachuma [HIfE} Coni. Oee |Gachuma (42fLF Conj. Use |Hew Gibralbar, Comj. Uee | Cachunma {42fc) Cenj. Oae
S=v Gibrsltar Ressrvoic R R TUERE e o o 0:. .0 " ¢ ol 57 we osersse - - e o a o o
Exieting ¢achume, Conj. Tee L] o [ 1) 4] L R o3 3 0 o o B o o i} [}
Eolarzed Cachuima Reservoir srr 5el - 1523398 2578 618 1593204 2518 566 1716348 0 of. - LDl A 2578 B56  LPLEF4B
Stake Project Water O R 0 o ¢ G SRR o o b #30. " #r3giso a o o
Tocala 2578 59101523398 ) 2578 613 1593204 | 3578 © 666  [71694B § 3578 996 1567638 #1067 213780 2578 666  L71G94d
! = P - ek i : e i e PR A S TEEL L L EF PRSP PEES
SOUTH GoasT {12,5335) Cachuse {270} Conj.. Tas [Cachuma (3IEL) Comi. Hae {426t} Comj. Usé Mew ibraltar, Comj. Ose Caichuoma [%2fr) Cooj. Dae
gaw Gibraltar Sessrvoir. BT RO SR ) o 0 ® 0.0 o 1oss2 995 10499832 o T 2
Existing Cachums, Coanf. Uae A : Y D @ . ol .. & 40 o o o 0 o 0 U‘
Eolargad Cachusa Reseswoir U 108a% U991 - 846572z | 12435 618 7684830 | 12435 666, B2EL7I0 o o o 10412 REE 6934132
Golera Water Reuse M5 DY 2H51A3 a b L A T R @ L o o 0 0
5B Ragicnul Water Reuis L.gaR 1785 1iaseEn 0 b] ] T 1052 1759 1850463 D o ]
Dessliosticn of Seavater N BT LR | o ) ] sl 1832 1541533 20:.; 1?5% ]550-&3:
State Project Hater ) : o o e . o o 1 rtmm memm —mmamem
----- Totals 12635 615 7484830 S Bs6 - STHIFIO ] 12435 1117 13391853 12435 844 10494572
iy Lo - - e MESTEL LT FELILEES T RS TE LT L
NTY WIDE (45,4842
o0 rocala’ §%585 606 27567626 55536 784 34749131 55488 720 312Ta60740
i ek & EE TP TS TP E RS A AR TR LIS TR}




TABLE 46
EFFECT ON SANTA BARBARA COUNTY OF REDUCTIONS IN DELIVERIES OF
SWP WATER TO SAN LUIS ORISPO COUNTY

In dollars per acre-foot

Unit cost increase*
Water supply alternative San Luis Obispo takes | San Luis Obispo
one-half deliveries takes no deliveries
3 $ 25 $ 68
4 5 25 5 68
7 $ 47 $ 134
8 § 130 $ 83
9 § 33 § 92
10 3 30 5 83
11 $ 25 $ 68
12 $ 25 $ 68
13 $ 29 § 77
14 § 25 $. 68
15 $ 3 § 22
16 $§ 3 & 85
*Shown as incresases in unit costs for SWP water

adequate quantity and guality to serve
the intended beneficial uses that would
otherwise be met from imported SWP
supplies.

4. The loecal project is feasible on an en-
gineering and financial basis and is
economically and environmentally sound.

5. Loecal water tights are protected.

Funding would be based on the capital
component of the melded costs associated
with (1) the econstruection of future SWP
conservation faqilities and (2) those avoided

costs of SWP transportation faecilities not
yet constructed and not needed. It is
assumed that future SWP facilities,
ineludihg loeal projects, would be financed
by the sale of revenue bonds with an
interest rate of 9.5 percent and a
repayment period of 30 years, as deseribed
under "Cost Analysis" in this Chapter. In
addition, a third sourge, local participation,
would be required if the costs to construct
the loeal project exceed the costs to
construct the SWP facilities. It is mssumed
that loeal bonds would be seld with an 11
percent interest rate for 30 years. These
three funding sources are explained below.
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1. Funds Associated with Future SWP
Conservation Faecilities

The amount of SWP funding for a
local projeet will be determined by
multiplying the firm yield of the loeal
projeet by a melded capital cost value
(dollars per annual acre-foot). This
value is derived from the ratio
between the total first cost of
additional Northern California
econservation facilities and the total
annual yield of the additiona)l
fueilities, as determined by DWR.

2. Funds Associated with SWP Trans-
portation Faecilities Not Yet
Constructed

The size and, consequently, the
construetion costs of futire SWP
transportation facilities not yet
consiructed may be reduced whep a
portion of the future SWP water
deliveries ¢an be provided by a
proposed loeal project. The avoided
costs of sueh uneonstructed future

SWP transportation facilities would be’

determined ag being the difference in
the construction eost of the future
SWP transportation facilities needed
to supply the remaining maXimum
entitlement deliveries with and
without the loeal project.

3. Loecal Share of Construetion Costs_

Local agencies would assume all
costs, if any, to construet, operate,
and maintain the loeal project not
covered by SWP funds made available,

If the local agenecy or SWP water
supply contragtor deecides to retain a
portion of the vyield of a loeal
project, the SWP can finance as a
maximum amount only the total
capital costs multiplied by the ratio
that the portion of the firm wyield
assigned to the SWP is to the total
loeal project yield.

Figure 32 depicts local project
financing as envisioned by DWR.

Repayment to DWR of SWP funds for
eonstruetion, operation, maintenance,
energy, and replacement of proposed loeal
projecis and the Coastal Branch will be
governed by the BSWP water supply
contraets, which would allow for repayment
through the Delta Water Charge or an
egquivalent charge and equivalent
Transportation Charge,

A proposed repayment methodology as
envisioned by DWR under the logal projents
guidelines is depicted in Figure 32,

In addition, it should be noted that SWP
energy may be available for use by the loeal
project. If available, SWP energy may be
used by a local projeet where only a part of
the firm yiald of the loeal projeet bacomes
vyield to 8WP, but only to the extent of the
ratio that the yield to the SWP is to the
total local project yield, The eost to the
local project will be the melded SWP power
rate as determined by DWR.

Future Decision-making Process

From all the analyses conducted and
considered in this and in previous studies, it
appears that at least six water supply
alternatives should be given serious
consideration by the SBCFCWCD and water
purveyors within the County. The s1x
alternatives are Alternatives 11 through 186.

The selection of these alternatives was
strongly influenced by the need for water
quality improvement and protection in the
Cuyama, Santa Maria, and lower Santa Ynez
Subareas, The existing and potentisl water
quality problems can be avoided ot improved
by the importation and blending of SWP
water. The Lompoc Pipeline would also
serve to improve the water quality in the
lower Santa Ynez Subarea by delivering
better quality water from upstream on the
Santa Ynez River directly to the lower

area.

Economiecs and finanecial assistance  were
other key considerations. - In this regard, the
initial eapital cost was considered less
eritical then the energy requirements. This
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15 beeause annual requirements for energy in
energy-intensive projeets will continue and
the costs of energy undoubtedly will rise
indefinitely, whereas capital costs (assuming
no major wear or degradation of equipment)
aan be repaid onee and for all.

The selection process also took intoe aceount
water reuse potentials, environmental
considerations, and engineering feasibility.

The selection of these alternatives does not
negate or minimize the importanee and need
for continued water conservation, watershed
management, and weather modification
programs. Continued emphasis should be
placed on urbhgn and agricultural water
conservation programs, which include publie
information and edueation, water
management, better irrigation techniques
and seheduling, regulations addressing water
waste and water-use planning, and water
emergeney plans. Watershed management
programs should be pursued to inerease the
yield of watersheds within the County and
to reduce the risk and size of wild fires and
losses. The weather modification program is
g desirable means of developing additional
water in the County. However, additional
safe yield from watershed management and
weather modification would require
additional storage and that has limited the
development of these methods.

Before any of the alternatives or their
componenis can be implemented, additional
information  regarding the engineering
feasibility, possible funding, economic, legal
and institutional considerations, and
environmental impacts will need to be
addressaed. SBCFCWCD, therefore, will have
to inform DWR as to the preferred
alternative, keeping in mind that even with
any of the above alitetnatives, the County
will not meet its entire projected future
water demands and would have a deficit of
12,500 aere-feet by year 2010. The intent
of this study was to provide the decision
makers the opportunity to seleet an
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alternative that would supply a gquantity of
water equal to its entitlement of SWP
water, or 45,486 acre-feet per year. Onece
SBCFCWCD requests DWR to proceed with
an alternative that incorporates State.
funding, discussions will need to commence
g;;:l;i the other SWP contractors and

The level of SWP participation in loeal
water supply projects, as well as the degree
of participation by all SWP water supply
contractors in ell future ‘water supply
facilities, will need to be determined, A
number of the SWP contraetors, ineluding
SBCFCWCD, have been actively diseussing
these issues for some time. While the
concept of local projeet addendums to the
SWP has been widely discussed among the
contractors and contract amendments gnd
guidelines formally adopted, it is not alear
that the concept has full aceeptance. To
date, there has been no Iloesl projeet
implemented, The funding level assumed for
the draft report may now be higher than
what would be acceptable to many of the
SWP water contractors. Suecessful
implementation of a loeal projeet addition
to the SWP will require general agreement
smong the projeet contraetors.

After all parties reach agreement, the
feasibility and Environmental Impact Report
(EIR) studies could begin, A funding
commitment to proceed with specific
facilities cannot be made before a complete
feasibility study has been reviewed by DWR
and the SWP water contractors.

Whatever the decision may be, any new
water development for the County could not
be fully implemented for another five to ten
years. Even if S8BCFCWCD and
SLOCFCWCD decide in 1985 on a Coastsal
Branch or a downsized Coastgl Branch plus
local projects, 1993 would be the earliest
that water would be delivered to the
County, assuming the work and time
sechedule shown in Figure 33 is followed.
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Figure 33 — ESTIMATED WORK AND TIME SCHEDULE REQUIRED FOR FUTURE WATER
DEVELOPMENT IN SANTA BARRARA COUNTY
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APPERDIX B

19721987 CALEWDAR TEAR AVERAGE WATER O3E CONDITION BY AREAS
In acre~[eet per year

City or Districk City and district Private pompage ) Sourcea 0f weter Waker w8z tobtale Aran Gal.!

production Cachumaf | Gibrelrarf Jovewon/’ Sround popitla—f capita/

Ares Tots] lIa uriunl To ag | To urban | To ag Tecolote Hinadion Doulton wEteT Total To urban To ag tion day

Hew Cuyama G50 6 P 1 5 100X i1 HE 100T 1] or 525 523
Misc. Coysma Wly. : B4 28520 ZEEDS 10gR ]l & 0 28520 LoOX 575 130
CUYAHA VALLET 96 296 8% 78520 28900 100% 23900 38C 1% 28520 9§% 1200 283
ity of SentaMaria 3558 B458 8458 100X #8558 E455 1003 o 0% 33685 134
freuce{So,Cal .Ntr) 3317 5337 5337 1001 5337 5337 100% T 0T 22700 2140
City of Coadalupe i U] 8 e e0x 10 10 180X b oz 1700 171
Lake Marie Water 236 236 _ 236 100K 236 236 190% o o 515 509
Roral SM Valley 139 139 i00% 119 135 100% b 0% BOO 155
54 VYalley Industr. 7120 80600 95720 100X 96720 TI20 7T 83600 93T 94
SAMTA MARYA VATLEY TEL 14751 7259 #0600 1L1600 1ODE  :L160D 22000 203 BOGO0 A0F  67H00 1
Casmalia CSE 22 2 2 LooX n 22 10T qQ 1 }4 2245 57
Loa Alsmes CSD 214 215 7% 100X 214 214 100% 0 oI 735 250
Hine . 54 Vallaey 80 16180 1pZEa 100X L6280 80 0% 16180 100% 440 182
SAN ANTONIQ WALLEY 236 216 _ B0 L51ED 16596 100  LR49E 316 2% 16180 98X 1400 201
Missicn Billa oSB 555 498 498 100T 498 498 100% L+ g% 2755 151
Tandenbery ¥illsge 1834 1836 1875 LODX 1838 1836 100% L+ I} 583% 231
City of Lompoc 3655 3653 3553 L0DX 3659 3655 1003 a 0% 26270 I2s
Vandanbery AFB 4606 5698 5595 LOOX a50E 45%6 1003 qa 1} Bl35 515
Minc. Lower SY ¥ly 1B5 30000 3155 100X 0145 163 1Z3 2000 9532 00 1.
10WER SANTA YHEZ 10689 10559 165 30004 50554 100X 0354 10854 273 3000 73X 53900 121
SantaToezRWCD, ID#L 5096  1E96 @500 450 600G 3580 50% 3566 50T 7146 1646 23T 3500 7FE 7712 191
Salvang MID 1385 F385 150 14%{purchazed from IDF1) 1196 38X L3356 1384 1HIZ qa Ox 2895 427
Buellton CS5D T4l TM T4l 100X 74l 41 180X h] ox 2247 5
Mize, 5Y ¥alley 135 25300 24955 100F 24835 153 13 25800 9%% [ 163
TFPER SHIAI?HEI B33 3323 L300 605 5500 30438 WX 3422E 3028 I1T 30300 B9Y 13700 255
Carpiateria CWD 5027 2126 201 ] 1504 4441 BEX 1P 32X §533% 151 23X 4401 67X 13510 %1
Summerland CWP 157 1ir 20 197 100% o 0x 187 117 5% 80 51% i 8
Hootecito WD 20467 3467 5040 ars 1aq H43% 32 24356 53X 572 13I 143 3842 EBsI GO0 152 9964 A5
Santa Parbara Giky 15085 15083 100 50 4970 35X 7324 51X 1941 186X 14235 14185 100% 5 O3 7&M5 165
Lz [umbre Mubk. WG 535 138z 153 o+ D) } 4 1235 30X L335 138z 90X 133 10X 4000 38
Golats WD 15266 11530 IT3I6 L 540 12530 78I 5ol 22X 15538 11720 FA% 4216 25X B5503 163
Qutaide Diekricts 225 5000 9225 100X 9225 225 2% 9000 SBX 1273 158
ECUTH DOAST 0077 z2ro7 73T 513 L1130 23773 &BR 7315 141 36 5F 18535 36X 52122 33622 63F 18300 35T L7LIO0 | ]
TOTAL, SAFTA
BARZaRA COUHTT T4262 A1992 12270k 2108 OB830 37303 13% (total surface+tunmel) 246832 87X 285200 71100 25X 213100 753 298700 AN

HOTE =

all figures provided b;} citias, special districte,
vion is deliveved t5 egriculture (sg).

goes to Buwien 0il Co. and T.5. Pesitantiary, Lompoc.

typa of use Is estimated fren informatioa provwided by lpcal water WATAZETS .
|agricoltural pumpage is estimated from earlier ag land use surveya updsted by measured snd estimated changes in irrigated land acreeges.
The actual 1379-19B2 average gpcd for Wandenberg 4FB dis caleolated ar 25,

er swall private wster companiss are metered water produckion values.
The remricicg private wrban (M&I)

Ag shown, sgme district produc-

Priwate

Ttz working population is about F4500; and about 28% of the AFP water production

Eainfzll far Ehsae four years wee agme 103 sbove average.
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CONVERSION FACTORS

Quantity Ta Convert from Matnc Unit To Customary Linit Multiply Me1ric To CJ:‘-:@;,M?,;?:"E
K Unit By Customary tinit By
Length millimetres {mm} inches (in) 0,03937 254
centimetres (em) for snow depth inches (in) 0.3937 254
meatras {m) foet {it) 3.2808 0.3048
kilometres {km) miies {rmi) 62139 1.6093
Araa square millimetres {mm?) squara inchas lin?) 000165 645,16
square metres {m? square feet (i) 10.764 0.082903
hectares (ha) | acres {ac} 24710 0.40468
square kilometras (km? square miles {rmi?) 0.3861 2,680
Valume litres (L} gallong (gal) 026417 3 7864
megalitres million gallons (10° gal} 0.26417 3.7654
cubic matras {mY cubic faat (ft7) 35315 0.028317
cubic metres {m% cubic yards {yd® 1.308 0.78455
cubic dekarmetres {dem?) acre-feet lac-ft) Q8107 1.2336
Flow cubic metras per second (m/s) cubic faet per sacond 35315 0.028317
 {ft¥/s)
litres per minute (L/min} gallons per minute Q.26417 3.78584
, {gal/min)
litras per day {L/day) gallons per day (gal/day) 0.26417 3.7854
megalitres per day (ML/day) millien gallons 0.26417 3.7884
par day (mgd)
cubic dekametras per day acre-feet per day lac- 08107 1.2336
{dam?/day} ft/day)
Mass kilograms (kg) peounds (b} 2.2046 0.453B9
magagrams (Mg) tons {short, 2,000 1b) 1.1023 0.90718
Velotity metres per sacond (m/s) fest par second (Ft/s) 3.2808 0.3048
Power kilowat1s (kW) harsepower thp) 1.3405 0.746
Pressura kilopascals (kPa) pounds per square inch 0. 14505 6.8948
(psil
kilopascatis (kPa) feet head of water 0.33466 2.588
Specific Capacity  litres per minute per maire galions par minute per 0.080B2 12.419
drawdown foot drawdown
Concentration milligrams per litre {mg/L} parts per millian (ppm} 1.0 10
Electrical Con- micrasiemens'par cantimetre micromhos per céntimetre 1.0 1.0
ductivity tuS/em)
degrees Fahranhait {°F) (1.8 X °ci+32 ("F—32)18

Tempearature

degrees Celsius (°C)





