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FOREWORD 

Through the years. Californians have recognized the need for 
maintaining a long-range perspective on the proble~9 of keeping their 
water requirements and supplies in balance. In 1957, the Department of 
Water Rf"lBOUrceB released Bulletin 3) "The California Water Plan", as "a 

master plan to guide and coordinate the planning and construction by all 
agencies of works required for the control. protection, conservation, 
and distribution of California I s water resources ...... " 

Aa part of its effort to update that plan, the Department io 
May 1981 released the report "Water Action Plan. for the San Luis Obispo 
- Santa Barbara Counties A.rea". It contained information on ex.isting and 
future water demands Bnd existing and potential wat9r supply sources, 
including conservation and water reclamation. and pointed out majo~ 
problems and issues. 

The purpose of the study described in this report is to provide 
the Sant8. Bar:bara County Flood Contt'ol and W.,ter 'Conserva.tion Dist:r:'ict 
with an analysis of loeal project options as alternativeB 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 a.nd potentiai sources of 
supplemental water are analyzed from economic, financial, and 
environmental stanidpoints. The most promiaing options, selected loed 
projects supplemented by various Coastal Branch sizes, are analy~ed in 
detail and grouped into various alternatives that are capable of providing 
the District with an amount of water equal to its entitlement fro~ the 
State Water ~roject. 

During the tim~ that the Santa Ba~bara county Stat€ Water 
Project Alternatives study has been under way, the Department has become 
aware of increased financial stresses an State Water Project water 
users. which have res~lted in increased emphasis on Obtaining future 
water supplies at lower costs. The financial evaluation ueed in this 
report assumes that the other State Water Project contractors are 
willing and able to accept the repayment obligations resulting from the 
assumed level of State funding for the various local projects. Future 
discussions will be needed with the contractors to test this assumption. 

FrOm this ~nalYBis. local water agencies will be able to make 
informed decisions regarding the alternativeB that beSt serve their 
mutual interests and needs. 

J es M. Stubcha.er, Manager 
Santa ~arbara County rlood Cont~ol 
a.nd Water Conserva.tion District 

c~~J(-£~ 
uthern ~9trict 

Department of Water 
Resources 
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CHAPTER I. INTRODUCTION 

The entire water supply for Santa Barbara. 
County comes from its local ground water 
basins and surface reservoirs; none is 
imported from outside the County. There
fore, to ensure a continuing supply, annual 
use of water should not, over the long term, 
exceed average annual replenishment by 
rainfall, runoff, and return flows. However, 
water demand in Santa Barbara County has 
increased over the years until it now 
exceeds annual replenishment by more than 
65,000 acre-feet. This deficit is projected 
to continue to grow under the current water 
use pra.ctices. 

This is e. report on an investigation of 
possible ways and means to help meet the 
projected water demands economically. It 
takes a technical approach toward acquiring 
a water supply and does I not addresS the 

'political issues that would need to be 
considered and resolved before 8 specific 
water supply plan cOUld be developed. 

Background 

Large ground water basins can often be 
utilized at a deficit for years without ill 
effects on either the water Supply or the 
basin itself, but the Santa Barbara Coonty 
ground water basins are small and many 
already show evidence of overpumping. The 
capacity of the stJrface reservoirs in Santa 
Barbara County is also limited. Because 
planning and development of neW water 
supplies takes years before ma.terializing 
into water deli veries, 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 
V\'ater Project (SWP) water was first 
considered in the Department of Water 
Resources (DWR) 1963 Bulletin 119-21, 
"Feasibility of Serving Santa Barba.ra 

County Flood Control and Water 
Conservation District from the State Water 
Project.!1 In the..t report, it was concluded 
that Santa Barbara County Flood Control 
and Water Conservation District 
(SBCFCWCD) ha.d the economic justification 
and the financial capability required to 
enter into a contract with the State of 
California for the service of water from the 
planned facilities that would come to be 
known as the SWP. (See Figure 1.) 

On the basis of that conclusion, a water 
supply contract was execut.ed on February 
26, 1963, between the State and 
SBCFCWCD for Ii maximum annual entitle
ment ot" 50,000 acre-feet, with a special 
proviSion for an additional 10,000 acre-feet 
per ~,/(~a.r (maximum), which SBCFC w CD 
would furnish to Vandenberg Air Force 
Base. Shortly therea.fter, it WaS determined 
that SBCFCWCD would require a maximum 
annual entitlement of only 57,700 acre-feet 
per year, with initial deliveries scheduled to 
begin in 1980. Later, SBCFCWCD requested 
a reduction in its maximum annual 
entitlement, and on August 31, 1981, 8 
contract amendment was signed to reduce 
SBCFCWCD's maximum entitlement to 
45,486 aCfe-feet per year. 

To deliver SWP wa.ter, the reUlaInIng 83 
miles of the Coastal Branch of the 
California Aqueduct j through San Luis 
Obispo County to Santa Barbara County. 
would have to be completed. The cost of 
the Coastal Branch would probably be 
shared with the San LuiS Obispo county 
Flood Control and Water Conservation 
District (SLOCFCWCD), which has 
contracted for 25,000 acre-feet per year of 
SWP water. However, either district ca.n 
choose to reduce or declin.e delivery of SWP 
water. If one district chooses not to 
purchase SWP water, the other can request 
construction of the Coastal .Branch sized to 
meet its needs. However. because of the 

1 Copy of document found at  www.NoNewWipTax.com



effect of economy of scale, the unit cost of 
water from a downsized pipeline would be 
greater than that from the full size pipeline 
shared by the two counties. 

Since SBCFCWCD and SLOCFCWCO con
tracted for the water, escalating costs and 
6. desire by many to limit growth in the 
counties have given cause for reexamining 
the advisability of going ahead with the 
Coastal Branch. Therefore, both SBCFC W CD 
and SLOCFCWCD have requested and have 
been gra.nted a number of postponements in 
beginning construction of the Coastal 
Branch. The latest delay will permit the 
distriets to reevaluate their water supply 
needs and st udy 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 described in the DW R 'IRevised 
Guidelines on Funding Local Water Supply 
Projects for Inclusion in the State Water 
Project,!! dated December 29, 1982, in lieu 
of deli very of all or part of their SW P 
entitlements. Under the guidelines, these 
local projeets could be funded to the extent 
that they make possible the elimination or 
reduction of the proposed Coastal Bra.nch 
and additional S W f' conservation (storage) 
facilities. State partiCipation in local 
projects will also depend upon the 
availability of swp funds. 

The water supply developed from local 
projects under the guidelines cannot exceed 
the Sw P 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 wa.ter 
deficit in the County would be mitigated 
through conservation in the use of wa.ter for 
both urban and agricultural purposes, but 
applied water conservation would not 
significantly affect the water shortage 
problem. 

In an effort to help resolve Sante. Ba.rbara 
county IS water supply problems and to 
provide guidance to OW R in its future [Jlans 
for the Coastal Branch, ow Rand 

2 

SBCFC W CD entered into a cooperative 
agreement on January 21, 1983, to equally 
fund this joint study. 

Objective 

The objective of this investigation was to 
assess demand and to formulate alternative 
plans, on a reconnaissance basis, consisting 
of com binations of local projects and/or 
different capacity versions of the SWP 
Coastal Branoh, that would ha.ve the 
potential to deliver 45,486 acre-feet of 
water annually to SBCFCWCD. 

In the stlldy, special consideration WQS 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 Which, in turn, would 
improve the quality of the receiving ground 
water. 

Similar alternative water supply studies are 
being made for San Luis Obispo County to 
assist the SLOCFCWCD in its future plans 
for the Coastal Braoch. The selected 
alternatives and the decisions on the use of 
SW P water by the two districts will be 
orought together to help DW R. SBCFCWCO. 
and SLOCFCWCD in their future plans for 
the Coastal Branch. 

Scope and Conduct 

Previous stUdies, published data, and files of 
the Santa Barbara County Water Agency, 
SBCFCWCD, DWR. and other agencies (see 
listing in Appendix A) were depended upoo 
heavily for information utilized in this 
reconnaissance study. Where information 
was out of date or not available, current 
data were developed by 0 IN Rand 
SBCFCWCD staff members in conjunction 
with a Technical Committee. Detailed 
analysis concerning loca.l projects and 
alternatives inv.estigated in this study, are 
available at the OW Rand SBCFCWCD 
offices. 

The county· was divided into five basic 
subareas. as shown in Figure 2. These 
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subarells are similar to those described in 
OW Rls May 1981, Southern District Report 
"Water Action Plan for the San Luis 
Obispo-Santa Barbara Counties Area tl • The 
subareas are: 

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

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

3. San Antonio. 

4. Santa Ynez (lower and upper). 

- J.lower is sometimes 
Lompoc Valley. 

known' as the 

- Upper is sometimes known as the Santa 
Yne~ Valley. 

5. South Coast. 

The division of the County into subareas 
facilitated an orderly, systematic approach 
for defining water demand and supplies and 
for evaluating the merits of local water 
supply options. Each water supply option 
was evaluated for further study according 
to its economic and engineering feasibIity as 
a water supply project. 

D W R was responsible for managing and 
coordinating the study. making preliminary 
designs and cost estimates for the Santa 
Ynez River dams and other potential 
projects, and evaluating the merits of the 
various water supply options. SBCf'CWCD 
contributions included computer pro
gramming and using: computer time to 
evaluate and compare various aspects of the 
projects, such as hydrology and unit cost of 
the options, estimating costs of va.rious 
sizes of the SWP Coastal Bra.nch, and doing 
word processing for the prepara.tion 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 Bnd made 
valuable comments and suggestions. private 
citi~ens asked questions and made 

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

The water supply options were then grouped 
into va.rious alternative plans that could 
provide 45,486 acre-feet per year of SVVP 
water as contracted for by SBCFCWCD. The 
alternative plans were then evBluated and 
are presented here to assist the people of 
the several subareas in making decisions on 
a plan that could provide future water 
supplies. 

T~is study did not consider the development 
01 8 water supply that would eliminate tile 
total water deficit in all subareas. This 
was because the primal'Y purpose of the 
study was to evaluate the alternatives that 
could deliver to SBCFCWCO 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 was assumed that water 
development would be limited to the 
subarea's allocation of SWP entitlement. 

Study Area 

The study area, shown in Figure 2, consists 
of' Santa Barbara County and does not 
include the small adjoining areaS that are 
hydrologically connected to subareas in the 
County. The study area. covers 2,700 square 
miles and is located in the Central Coastal 
Hydrologic Area. 

Santa Barbara County is bordered on the 
north by San Luis Obispo and Kern 
Counties, on the ea.st by Ventura County, 
lind on the south and west by the Pacific 
Ocean. The County is traversed by mountain 
ranges that separate it into the four fairly 
distinct drainage areas that Were used in 
this investigation 9.S study subareas, with 
the diVision of the Santa Maria-Cuyama 
drainage basin into the Cuyama and Santa. 
Maria Suba.reas. (See Figure 2.) Mountail1 
ranges include the Sierra Madre, which 
parallels the northern border of the County; 
the S9n Rafael, which traverses southeast 
to northWest through the center of the 
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County; and the Santa Ynez, whi·eh parallels 
the South Coast. Located 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 Sisquoc Rivers; 
these join to become the Santa Maria River. 
The Santa Ynez River is the major stream 
in the central County, and its watershed 
extends from VentUJ.'a County on the east to 
the Pacific Ocean on the west. Between the 
western parts of the Santa Ynez and Santa 
Maria-Cuyama watersheds is the smaller San 
Antonio watershed. The area between the 
crest of the Banta Ynez Mountains a.nd the 
ocean is compOl'led of a number of small 
watersheds .drained by steep intermittent 
streams and is known as the Santa Barbara 
watershed. 

The climate is predominantly Niediterranea.n. 
Temperature patterns vary throughout the 
County. Average maximum temperature in 
July can range from the 60s along the ~Oa.8t 
to the 90s inland. Average precipitation is 
about 18 inches per yea.r; however, it will 

A, - Ac~e-foot or a~re-feet 

Ary and A'/YR - Acre-feet per yea~ 

CRWQe,," ~ California Region.a~ Water Q~lality 
C<:IlItrol HlJllrrl 

cu - Conj~net've Use 

Ell - !i:nvironm(!nt!ll Impact Rep"rt 

II.P* - GII\,l()ns pe~ ,",,,ute 

Iped - G"lIOll.~ pl!=r capi~a per day 

leDS - Intra-County Di~tribution Sy~tem 

kWh - ~llowl1tthour~ 

MFL - MilliDl'! fiherA per li.t~c 

Kel) - Millio., gAllnns per day 

Mlr1 - Muni.::ipal Sl!.d industrial 

ra.nge 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 cities located in the 
County. They account for neo.rly 50 percent 
of the County's estimated January 1984 (by 
the California. State Department of Finance) 
population of 320,400. Carpinteria and 
Guadalupe are the other cities. M.uch of the 
population Ii ves in the unincorpora.ted areas 
of Montecito, Goleta, Santa Ynez, Los 
Oliv03, Solvang, Buellton, Mission tHUS, 
Vandenberg Villa.ge, Vandenberg Air Force 
Base (VAFB), Los Alamos, Orcutt, Garey, 
Sisquoc, and New Cuyama. 

Agriculture in the Cuyama, Santa. Maria, 
San Antonio, LompOCl, and santa YIiez 
Valley::; and the South Coast is an important 
element of the County IS basic economy. 
Military snd space activities at VAFB, the 
University of California at Santa Barbara, 
research, light manufacturing, government, 
constru~tion, and tourism are other major 
sources of the area IS income. 

m./L - MilliRrams per Ittr", 

orrM - Operations and Malnt~naoce 

SBCJCWCD - San~H Harbara County F~ood Control 
and Water ConHervarion ))i.stric.t 

SltU;:"CWCD - SlIn I.uis OhhpQ County Fl,,()d 
COl'lt~,,~ .md Water Cons(!rvatlo1'\ nistrict 

SW - State Water 

SWl - State WAter Project 

SWiCI ~ State Wster R~nourcee Control Hoard 

SlaweD - Santa Yn~~ River Water Conservation 
nin triet 

TD5 - Tott~ dinsolved Aolids 

TO - Total ~8tdn~S8 

tlS1I1. - (Jnlted Stattft fourea" (If ~clam ... t'on 

V/I."II - Vsrld/!nberg Ai~ I'nr"e MAol 
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ACRE-FOOT - The quantity of Wgt~r required 
to cover one acr~ to a depth of one 
foot; equal to 43,560 cubic feet, or 
325,851 gallons. 

APPLIED ~ATER DENARD - the quant\tY of 
uater that would be delivered for urban 
or agricultural applications if no 
conservation mea~u~~S were in place. 

ARtIFICiAL RECHARGE - The addition of 
w,ter to a g~Qund water reservoir by 
human activity, such as irrigation or 
induced ioeiltration from Btre8~S, 
wells, or recha(ge basins. See also 
GROUND wATER RECHARGE, RECHARGE BASIN. 

8RACKIS8 WATER - Water containing dis
solved minerals in amounts that eXl'.eed 
oormally acceptable standards for muni
cipdl, domestic, and i~rigation uses. 
Considetably leAs saline than se9 
water. 

CONJUNCTIVE USE - rh~ operation of a 
ground water ba$~n in coordination w~th 
a sv(£~~~ water storage and ¢o~veyance 
aystem. 'the purpo$e is to recharge the 
baB~O during years of above-average 
water supply to provide stol'.!ige that 
Can be withdrawn dv~ing drier years 
when Svr~ace water supplie~ are b~low 
norIllal. 

CO.SERVATIO~ - As used in th~s report, 
urban water co~s~rvation include$ 
reduction,; realized from voluntary, 
more efficient, wate~ use practices 
promoted th~ou8h public education flnd 
from State-m~~dated requirement6 to 
in!l~all water~conBerving ~ixturee in 
ne~ly constructed and renovated 
building!>. Agricultural water 
COl'lllervation, as IJsed in this report. 
means redu~ing the a~ount of water 
applied in irrigation through measures 
that increase irrigation efficiency. 
See NET WATER COHSERVAT!o~. 

CRITICAL DRY PERIOD - A aeries of wster
"deficient yeats, I1sually an historical 
period, in which 8 full reservoir 
storage 8yste~ at the beginning is 
drawn down (without I).ny spill) to 
mini~um storage I).t the end. 

CRITICAL DRY YEAI - A dry yea~ in which the 
full co~ie~en~s for a dependable water 
supply cannot be met and d~ficiencies are 
imposed on water deliv~~ieB. 

DESALTING - A process that converts Sea \If.('4ter 
or brackish water to fresh water ar an 
otherwiee more usable condition through 
removal of di6601ved solids. Also called 
"desalination". 

FIRM YIELD - The maxi.mum annual Bupply of a 
given wate~ development that is expected to 
be available on dema~d, with the understand
ing that lower yieldA will occur in accord
ance with ~ predetermined schedule or 
probability. 

GROUND WATER - Water that occurs beneath the 
land surface and completely fills all pore 
Spaces of the alluv~um or rock for~tion in 
~ich it is located. 

GROUND WATHR BASIN ~ A grQund water re8ervoir, 
together wir:.h 1\1\ the overJoying land surface 
and underlying aquieers that contribute 
~ater to the reservoir. 

GROUND WATER MINING ~ the ~ithdrawal of wat€r 
fro~ an aquifer greatly in exceas of 
reple~ishment; if continued, tbe underground 
supply will eventuallY be ~xhausted or the 
w«ter table will drop below economically 
feasible pumping lifts. 

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

GROUND WATER RECHARGE - Increaees in g~ound 
~ater by natural ~ondit~ons or by human 
act~vity. See alsa ARTIFICIAL RECHARGE. 

GllOUND WATER STORAGE CAP~CITY ~ The $pMe 
cont~ined in a given volu~ of deposits. 
Under optimum UAe conditions, the usable 
ground water storage capacity is the volume 
of wate~ that 1.:1\11, within specified economic 
limitations, be alte~nl\tely extra~ted I\nd 
replaced in rhe reservoir. 
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GIOORD WAttl TABLE - The upper surface of 
the zone of saturation (all po~es of 
subsoil filled with w~t~r), except 
where the s~rfAce is fO~m@d by an 
impermeable body. 

MILLIGRAMS PEi LlTRE - The weight itt 
milligrams of any substa~¢e dissolved 
in one litre of liquid. Nearly the 
same as parts per million. 
Abbreviation: maIL. 

NET WA~R CONSERVATION - Tbe difference 
between the amount of applied water 
conse~ved ~nd the smount by ~hich this 
conservation reduc~s usable return 
£10\17$ • 

NET WATER DEMAND - The applied water 
demand less water eaved through 
conservation efforts (= net applied 
water g actual water ~sed). 

PBRCOLATIOR - fhe downward movement ot 
water through the sailor alluvium to 
the ground ~ater table. 

RECHARGE RASIN - A S~Te~ce facility, 
often A large pond, used to increase 
the infiltration of water into a 
ground watel:' basin. 

R8CLA~D WATER - Urban waste water that 
becomes suitable for a speci{ic 
beneficiet use as a result of 
trea tmt;!TJ t , 

aETURN FLOW - The portion of withdrawn 
water thst is not consumed by e~apo
transpiration and return~ instead to 
its source Qr to another body of 
water. 

REUSE - The additionsl use of once-used wate~. 

SAPE YIELD (GROUND WATB.) - ~he maximum 
quantity of wat~r that can be withdrawn from 
a ground water basin over a long per\od of 
time without developing a condition of 
overdraft. Sometimes referred to as 
6~stained yield. 

SALIRlty - Generally, the concentration of 
mine~8.l aalts dissolved in water. Salinity 
may be measured by weight (toeal dissolved 
solids), electriCAl conduct~vity, or osmotic 
pressure. Where sea water is known to be the 
ma,lor sourcE! of salt, s.e.linity is often used 
to refer to the conc:en·tration of chlorides 
in the water. See also TOTAL DISSOLVED 
SOLIDS. 

SEA WATER IRTRUSIOR - the movement of salt 
water into a body of fresh water. It Can 
occur in: eitber Burface watel' or ground 
water bodies. 

toTAL DISSO~VED SOLIDS - A quantitative meaeure 
of the residual ~inerals dissolved \n water 
that remain after evaporation o~ ~ solution. 
Usually expressed in mtlligrame pe~ litre. 
Abbreviation: TDS. S@@ aleo SAtINltt. 

WATER REC~TIOH - The ~reAtment of WHtel:' of 
impaired qual~ty; including brack~ah water 
~nd sea water, to produ~e a wate~ ~tli~able 

for the intended UBe. 

WATER RIGBT - A legally p(otecced right ~o take 
posseAsion of w~ter in a wate~ supply and to 
divert that water for bene£ici~l use. 
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CHAPTER II. SUMMARY OF FINDINGS AND CONCLUSIONS 

Summary Of Findings 

Among the salient pOints that came from 
the information developed in this and 
previous studies are the fOllowing: 

1. The population in Sante Barbara County 
is projected to increa.se from 299,000 in 
198() to 368,000 by 2010; irrigated 
agricult ural land is projected to 
increase from 94,000 acres in 1980 to 
101,000 acreS in 2010. 

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

50 

Cuyama Sub are a 

year (AFY) between 1980 and 2010, 
while applied annual IlgricultLlre demand 
after conservation would drop slightly 
from 213,000 AFY in 1980 to 205,OIJ0 
AFl' in year 2010. Therefore, total 
water demand after conserVA.tion would 
remain constant at about 284,000 AFY 
between 191:10 and 2U10. The 1980 
demand and supply for each subarea A.nd 
for the whole county are displayed in 
Figure 3. 

3. The estimated dependable supplies of the 
County (surface water, tunnel infil
tration, ground water, and reclaimed 
water), after taking into account 
effects of conservation on return flows, 

year (x 1,000) 

2 0 300 

Santa Maria Subarea 

Anton I 0 Subar. a 

Lower Santa Ynez Subarea 

Upper Santa Ynez Subarea 

South Coast Subarea 

LEGEND 
Ag -- AgrIcultural water demand. 

111,1 ~ Hunlclplll tnd lrodulItrhl 
wlter delllll.nd, 

5 ~~~ Water supply. 

County 

FIGURE 3 - 1980 SRNTA BRRBARR COUNTY WATER DEMAND SUPPLY 
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would drop from 21'9 ,000 AFY in 1980 
to 216,000 AfY in 2010. 

4. Thus the Countywide dependable water 
supply, which was 65,000 AFY short of 
meeting the total 1980 net water 
demand*, will be 68,OUO 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 APY; Santa 
Maria Subarea 22,000 AFYj San ,Antonio 
Subarea 12,000 AFr; Santa Ynez 
Subarea 7,000 AF't'"; and South Coast 
Subarea 4,000 AFY. 

5. The diffel,'ence between demand and de
pendable supply is being met by long
term overdraft of the ground water 
basins and, to a much lesser extent, by 
uSe of excess water accumulated in 
surface reservoirs during wet years, 
Long-term ovel.'dra.ft of the ground 
'water basins has caused ground water 
level declines and gradual water quality 
dflgradation in many parts of the 
County, especially in the Cuyama, Santa 
lVlaria, and lower Santa Ynez Subareas. 

6. All new wa.ter supplies identified to date 
are much more expensive than present 
supplies. 

7. To meet the anticipated future Shortage, 
the SBGFGWGD, on February 26, 1963, 
contracted for SWP water. On August 
31, 1981, the initial contract for 57,700 
AFY of flntitlement waS reduced to 
45,486 AFf. All this entitlement is 
assumed to be for municipal and 
industrial uses and not for agricultural 
use. However, agricultural water uSel'S 
would benefit indirectly from any 
development of an additional supply. 

8. Completion of the SWpls Coastal Branch 
would provide the facilities to deli vel' 
the: SWP water to Santa Barbara 
county, as well as to San Luis ObispO 
County. However, both counties have 

requested and have been gra.nted dfllayS 
in beginning construction of the Coastal 
Branch. 

9. As outlined in the "Revised Guidelines 
on Funding Local Water Supply Projects 
for Inclusion in the State Water 
Project", December 29, 1982, SWP funds 
and energy might be available for at 
least partial funding and power 
requirements of local supply projects. 
Specific engineering, economic, 
financial, environmental (including 
water quality), and institutional criteria 
would have to be met. The water 
supplied by the local prOjects would be 
delivered in lieu of SWP water from the 
Delta through the California AqUflduct 
and the Coastal Branch. Also, SWP 
funds would have to be available for 
sueh a program. Local projects could be 
used to supply the entir"e SW P 
entitlement to water or only a portion 
of the SWP entitlement, and the 
remainder could be supplied via a 
downsized Coastal Branch. It should be 
noted -that further eValuation of the 
guidelines will continue, along with the 
examination of methods of financing 
future SW P features, which include 
local projects, because of the present 
uncertainties regarding SWP funds. 

10. The following local projects. by subarea, 
ha ve been selected as the most 
practical potential water supply options 
which could develop water within Sante. 
Barbara County. While the Usted local 
prCljects have potential within various 
subareas, "",=="" 

and potential for causing sign
adverse environmental impacts. 

Cuyama Subarea 

Santa Barbara Canyon Reservoir 

Santa Maria Subarea 

Round Cot'tal Reservoir 
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Desalination of sea water 

San Antonio Subarea 

None 

Santa rne. Subarea (upper and 
lower) 

Cllchuma Reservoir (existing) 
plus conjuncti ve use * 

Cachuma Dam enlargement (27-, 
33-, or 42-foot increase in water 
surface elevation) plus conjunc
tive use. '" 

New Gibraltar Reservoir plus 
conjunctive use. * 

$anta Ynez Subarea (lower only) 

Salsipuedes Reservotr 

Desalination of sea water 

South eoa.t Subareal 

Cachuma Reservoir (existing) 
plus conjunctive use.** 

Cachume. Reservoir enJargement 
(27-, 33-, or 42-foot increase in 
water surface elevation) plus 
conjunctive use."'* 

New Gibraltar Reservoir plus 
conjunctive use.*'" 

Goleta water reuSe 

Santa Barbara City regional 
water reuse 

Desalination of sea water 

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

deliver SBCFCWGD's 45,486 AF'Y of 
SW P entitlement in accordance with the 
sw P contract and DW R policy. 

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

13. Determination ot' the least cost alter
natives was based on April 1984 United 
States Bureau of Reclamation (USBR) 
Constl'uction Cost Indices and economic, 
financial, 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 evaluations, such as those done by 
DIt\' R (local projects on the upper Santa 
Ynez River system, desalination of sea 
water, and water reuse project at 
Goleta) and SBCfCWCD (Branch Can
yon, Santa Barbara Canyon, and San 
Antonio Cl,"eek Reservoirs). The actual 
costs, methods of financing and repay~ 
ment, and allocation of costs will be 
the subject of further discussions among 
SW P water supply contractors j 

SBCFCWCD, its member agencies, 
SLOCFCWCD, and DW R j as specific 
projeots, or options, are identified. 

14. In addition to the options included in 
the alternatives in Table I, water 
conservation, watershed management, 
and weather modification programs were 
considered im portent. 

15. Before any of the alternatives or their 
components can be implemented, 
SBC.FCV\lCD must inform DWR. a5 to its 
preferred Blternati ve or other water 
supply option and DW R must determine 
its feasibility based on engineering, 
economic, financial, legal (local water 

'" Delivery of Santa Ynez River water from a. reservoir in the upper watershed to the lower 
Santa Ynez Subarea would require a pipeline from Cachuma. Reservoir to Lompoc. 

**Water development Shared between Santa Ynez and South Coast Subareas. 
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rights), and institutional considerations 
and their environmental impact. If a 
Santa Ynez River system project is sel
ected, a.greement as to its yield and 
distribution of other project yields on 
the river system must be reached among 
all affected parties. In addition, DW R, 
in cooperation with the SW P water sup
ply contractors, must determine its 
method of financing and whether it fits 
into the overall SWP future facilities 
financing program. If it meets these 
criteria, DW R must also determine the 
method of repayment. Moreover, SWP 
financing of local projects is subject to 
availability of funds and requirements 
for construction of future SW P 
fauilities. 

16. The development of an alternative to 
supply and deliver water to Santa 
Barbara County water purveyors could 
not be reaIi Md for 7 to 10 years lifter 
a decision is reached by all parties. 

Conclusions 

On the basis of findings in this study, the 
following conclusions can be drawn: 

1. Santa Barbara County has a current and 
long-term water shortage, which could 
he ve adverse consequences. 

2. Delivery of SBCFC~CD's full entitle
ment of sw P water, whether via the 
Coastal Branch or local supply projects, 
will not meet Santa Barbara County's 
entire projected Shortage. However1 if 
dE!livered to subareas in the quantities 
presently alloeated (Table 2), the total 
shortage would be concentrated in the 
Cuyama and San Antonio subareas. 
There are no local projects in these 
sUbare9.5 that could make up the 
projected defjcits. 

3. If the ground water basins continue to 
be overdrafted, deterioration in ground 
water quality will persist, particularly 
in cuyama, Santa Maria, and lower 
Santa Ynez Subareas. In coastal 
section.s~ it could cauSe sea water 

intrusion. Moreover, a continued deQIine 
in water levels means an increase in 
pumping costs. 

4. Water conservation is one way to help 
Santa Barbara County decrease its 
water supply deficit, but conservation 
alone cannot significantly affect the 
supply and demand balance. 

5. Continued emphasis should be placed on 
on-going waterShed management and 
weather modification programs as a 
desirable means of deVeloping additional 
water in the County. 

6. The importa.tion of good quality SWP 
water would result in better quality 
effluent from waste water treatment 
plants and would improve the quality of 
the receiving ground water in northern 
subareas. Although the SW P entitlement 
water is not scheduled for direct 
agricultural use, agricultural water 
users would benefit from its 
importation. The amount of ground 
water available for agriculture would 
incl;'ease 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 occur, and 
this would decrease the pumping lift for 
ground water users 1 thereby saving 
energy costs. 

7. In the South Coast and upper Santa 
Ynez Subareas, imported water is not 
economically competitive, with local 
projects partia.lly financed by the SWP. 

8. In the Cuyama, Santa Maria 1 and San 
Antonio Subareas, no local projects are 
economically competitive with imported 
water. 

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

10. The enlargement of Cachuma Reservoir 
by raisin.g Bradbury Dam 27. 33 1 or 42 
feet Bnd the buUding of A. New 
GibraltBr Reservoil'" plus conjunctive 
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'tABLE .2 
STATE WArER PROJECT €NTITLEMBN1 BY SUaAREA 

Amounts. SUBAREA 
Agencies in acre-feet per year 

CUYAMA 
Cuyama Community Services District 
Cuyama Valley Community, Inc. 

Subarea Total 

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

Subarea Total 

SAN ANTONIO 
Casmalia community Services District 

Subarea Total 

SANTA YNEZ 
UPPER ---BuelltDn ComIIlunity Services District 

S~nta ynez River ~ater Consv Oist, 10 
Subtotal 

LOWER 
City of Lompoc 
Mission Hills Community Serv Dist 
Vand~nberg Air Force Base (VAFB) 

Subtotal 
Subarea Total 

SOOTH COAST 
Carpinteria County Water District 
~oleta Water District 
La Cumbre Mutual Water Company 
Montecito Water District 
Morli:!hart Land Company 
City of S~nta Barbara 
Santa Barbara Research Center 
Summ~rland County Water District 

Subarea Tot~l 

SBCFCWCD 'l'OTt\L 

II! 

1,000 
600 

l,600 

11 ,300 
3~OOO 
2,550 • 

16,850 

23 
23 

578 
2~000 

2,578 

4,000 
500 

7,500 *. 12,000 
14,578 

2,700 
3~OOO .*. 
1,000 
2,185 

200 
3,000 

50 
300 

12,435 

45,486 

* 2~OSO acre':'feet origin:.:lHy allocated to Gol~ta and 500 acre-feet 
originally reserv~d for VAFB are shown 89 'Reserwed SWP entitlement' 
in the Santa Maria Subarea. 

** Original request for 8,000 acre-feet has been reduced as shown. 
*** Original allocation of 5,050 acre-feet has been reduced a~ 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 Subareas in terms of least cost 
alternatives. 

ll. The only significant potential for re
claiming water is in the South Coest 
Subarea, because its treated waste 
water' is discharged through outreIls to 
the ocean and is lost as a so urce of 
supply. However. because of the large 
amoLlnt of energy required for treat
ment and the necessity to provide a 

separate distribution 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 :;;;eptic tanks 
largely returns to the ground wetet 
basins and is not lost. 

12. 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 
construct supply find delivery facilities. 

SANiA BARBARA COUNTY ccnt~ins both agricultural and urban areas. In 
upper photo i's scene in Cuyama Subarea, taken near the community of New 
Cuyama. Lower photo shows the City of S~nta Barbara in the South Coast 
Subarea. The City is the countY seat and largest city in th€ County. 
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CHAPTER III. WATER DEMAND PROJECTIONS 

AND COMPONENTS OF, EXISTING SUPPLY 

This report slJmmarizes and updates water 
demand find supply information tha.t has 
been developed by the Santa Barbara 
County Water Agency, the State, the 
BBCFCWCD, other loca.1 agencies, a.nd coo
sulta.nts. The purpose of the updating is to 
define the adequacy of current water 
supplies in terms of anticipated water 
demands Ilnd to determine the extent to 
which Bny deficits could be offset by local 
projects, a combination of local projects and 
a 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 DI'VRts Bulletin 198-84. 
"Water Conservation in California", in order 
to plan future water development properly, 
the effect of conservation on future water 
use must be considered. The way in which 
conservation progl'sms will a.ffect the supply 
and use of water is 110t always obvious. 
Water does not disappear when it is used; in 
most cases, some of it can 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. 

Vol hether or not a particular conservation 
mellSUI'e will result in 9. water' supply saving 
depends on where the water is being used. 
Just over half of the water deli vered by 
urban water utilities in California is used 
indoors for waShing. and for flushing toilets. 
Virtually all this water is collected by 
sewers, treated, and then discharged to a 
ri ver, the sea, or land_ disposal areas. In 
areas where sewage effluent is discharged 
to rivers or percolation ponds and becomes 
part of the supply, 1.1. reduction in indoor uSe 

W!ll not be a water supply saving because it 
WIll reduce the supply. flowever, when the 
sewage effluent is discharged to the sea 01' 
to a river or an estuary when there is no 
downstream use, reductions in indoor use 
will be water supply savings because no 
downstream uSers will be affected. 

MUch of the water used for watering lawns 
and gardens is lost to the atmosphere. 
Reductions in this consumptive use will be 
water supply savings. Some of the water 
used on gardens runS off and eventually 
flows into storm drains. RedUctions 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 crop And evaporation from the soil 
surface, some runS off the end of the fieldt 
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 wa.ter lost to the 
atmosphere. Consequently, reductions in 
applications of irrigation water .will not 
generally result in water supply sa.vings. 
Real savings in the amount of water used in 
agriculture can be achieved only by changes 
in the crops grown and improvements in 
il'rigation practice in places where runoff 
and seepage go to the sea, a. salt lake, Q 

body of saline ground water, or is otherwise 
unusa.ble. 

Water Demand 

Urban and agricultUl'u.1 use are the main 
categories of water demand, Of the 
combined net urban a.nd agricultural applied 
water demand in 1980, 75 percent waS for 

17 Copy of document found at  www.NoNewWipTax.com



agriculture a.nd 25 percent was for urban 
USe. Urban water uSe in 1980 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 increase in population 
(although five years is probably too short a. 
period in which to obtain an accurate 
estimate of water use trends). 

The 1980 countywide water demand to 
support both urban and agricultural 
neti vities is Shown in Figure 4 and is 
summarized for 1980 to 2010 in Table 3. 
Figure 5 shows 1980 water demand by 
subareas, 

Urban Water Demand 

In this study, urban demand is defined e.s 
the water demand ottler than instream USe 

and agricultural irrigation, whether in rural 
or city environment, and includes domestic, 
commercial, and industrial water uses. Under 
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 
entirely 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 
represents almost all urban 01.' domestic 
water use in Santa Barba.ra County. 

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

Urban 
71, 11313 (25~) 

~A9r"ir::ulturf'! 
_ 213,11313 (75;0 

Tot a I 284,200 AFY 
Units: Acre-feet per year 

Figu,e 4. 198B SANTA BARBARA COUNTY WATER DEMAND BY TYPE USE 
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Item 

Total urban/agricultural 
unadjusted water demand 

Total urban/agricultural 
existing and anticipated 
cons9rvation* 

Total urban/agricultural 
water demand 

TABLE 3 
TOTAL WATE~ DEMAND 

In acre-feet per y~ar 

1980 1990 2000 2010 

307,100 323,650 329,720 331,100 

- 22,900 ~ 36,450 ~ 42,920 - 46,800 

284,200 287,200 286,800 284,300 

* Actual water savings are considerably less than conservation amounts shown 
hecaus9 of the effect conservation has on supply, i.e., ~educing return flows. 

Cl.Jy am a.. 
28,91'11'1 (11'1%) 

~Santa Maria 

~ 111,61'11'1 (39%) 

San Antonio 

19,81'11'1 

~Lower Santa 

~ 37,61110 

Uppe r Sant a 
34,21'11'1 

~Sou,th Coast 

~ 52,11313 

Total 284,200 

( 7%) 

YnsZ 

( 13%) 

Ynez 
(12%) 

( 18%) 

RFY 
Units: Acrc-f~ftt per year 

Figure 5. 1980 SANTA BARBARA COUNTY WATER DEMAND BY SUBAREAS 
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TABLE 5 
URBAN WATER O£MAND 

In acre-feet per ye~r 

ltem 1980 1990 2000 

Unadjusted applied 
wate.r demand 76,100 85 I 250 89,520 

Existing and anticipated 
conservation* ~ 5,000 - 8,150 -10,270 

Total urban 
water demand 71,100 77,100 79,250 

*Actual water savings are considerably less than cons~rvation 

2010 

90,700 

-11,600 

79,100 

amounts shown bElcause of the effect conservation has on supply, 
i. e. , reducing r~turn flo~s. 

vatiDn by each subarea is contained later in 
this chapter. 

Population. The Santa Barbara 
County-Cities Area Planning Counoil 
"Forecast 82 11 population projections (to the 
yenr 2000) for the County were distributed 
among the fi ve subareas. A rational projec-

t10n WaS then made fl.'orn the "Forecast 82 11 

data for 2000 to 8fri ve at the figures, used 
for 2010. The projections are presented in 
Table 6, 

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

TABLE 6 
POPOLATION PROJECrrONS 

Subarea. 1980 1990 2000 2010 

Cuyama 1,200 1 ~ 700 2,400 3,000 
Santa Maria 67,400 BBjODD 95,000 100,000 
San Antonio 1,400 1,800 2,200 2,500 
Santa Ynez 57,600 71,500 75,500 79,000 

Lower 43,900 54,000 57,000 60,000 
Upper 13,700 17,500 18,500 19,000 

South Coast 171,100 178,000 IB1,000 183,000 

Total 298,700 341,000 356,100 367,500 
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Sante Barbara, Summerland, Montecito, and 
Carpinteria and the University of California 
are located. Other major urban areas are 
Santa Maria, Guadalupe, and Orcutt in the 
Santa Maria Subarea; Lompoc, Vandenberg 
Air Force Base, Vandenberg Village, and 
Mission Hills in the lower Santa Ynez 
Subarea; and Buellton, Solva.ng, Los Olivos, 
and Santa Y nez in the upper Santa Y n'ez 
Subarea. 

Growth is projeQted 
Maria and lower 

to be greatest in Santa 
Santa Ynez Subareas. 

Countywide, the population is projected to 
increase by 23 percent, or 69,000, by year 
2010. 

A January 1, 1984, County population 
estimate of 320,36'2 by the California 
Department of Finance indicates that the 
popula tion in Santa Barbara County is 
,growing about in step with the prediction of 
'!Forecast 82", which projected population at 
325,900 b~ 1985. 

Per ca~ita Use. Per capita water use 
differs rom one subarea to another because 
of a number of variables, among which are 
differences in climate, industrial and 
commercial development, economic status, 
and availability of water. Each subarea is 
unique in its combination of factors 
contributing to per capita water uSe. Few 
of these factors are directly 
measurable. 

Appendix B shows the 1979-1982 calendar 
year average water use of the major water 
purveyors in Santa Barbara County. For the 
South Coast a.nd upper Santa '{nez, only 
part of the supply is ground water. For the 
rest of the County, the water production is 
exclusively ground water. The last two 
columns display the purveyor area 1980 
population and the gallons per capita per 
day (gpcd). 

Using water use information found in 
Appendix'S, the per capita urban water use 
by subareas was determined and is presented 
in Table 7. Pri vate industrial (mainlY oil 
field activities and vegetable processing and 
cleaning) use in Santa Maria Valley and 
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TABLE 7 
1980 URBAN PEl{ CApItA WATER USE 

IN SANTA BARBARA COUNTY 

Gallons per capita 
Subarea pe,'I" day 

Cuyama 283 
Santa Mari8.* 197 
San Antonio 201 
Sant.!l. Ynez 182 

Lower** 154 
Upper 256 

South Coast 175 

*1?rivate industrial pumpage (oil 
companies. etc. ) i, excluded from 
Santa Maria Subarea calculations. 

**Vandenbe~g AFB is eXcluded from 
lower Santa Ynez calculations. 

Vandenberg AF8 uSe (only part of which is 
for domestic-type applications) were ex
Cluded f!;'Om the gpcd calculAtions, but 
included in the overall calculations of urban 
water demand. 

Urban Water Conservation. conserva.tion 
measures In Santa Barbara County are 
expected to reduce applied urban water 
demand by approximately 13 percent, or 
about 11,600 acre-feet annually, by 2010. 
Net water conservation is considerably less 
than applied water conservation because the 
reduction in return flows decreaseS supplies. 

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

Updated anticipated savings, from Bulletin 
l60-S3, "Ca.lifornia Water PIQn - Projected 
Use and Available Water Supplies to 2010", 
published December 1983, attributable to 
conservation measures are pl'e.:;;ented in 
Table 8. 
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TABLE 8 

URBAN WATER CONSERVATION * 

In acre-feee per year 

Subarea 1980 1990 ZOOO ZOIO 

Cuyama ZO 50 100 100 
S~mea Maria 800 2,050 2,900 3,500 
Sall Antonio 16 50 70 100 
Santa Yni-Z 500 1,300 1,700 1,900 

Lower 300 800 1,000 1 J 100 
Upper 200 500 700 800 

South Coast 3,700 4 1 700 5,500 6,000 

Total 5,036 8,150 10,270 11 ,600 

* Net cons~rvation l, less than conservation amounts shOwn due to redl1(::cions 
in return flows. 

Agricultural Applied Water Demand 
I 

Agricultural applied water demand, the 
amount of water applied to irrigate crops in 
the field, is calculated by multiplying the 
area devoted to the various crops by the 
unit applied watflr use values for those 
crops. The unit water use by a given crop 
can vary from one SUbarea to another 
depending upon the particular combina.tion 
of growing conditions. The Santa Barbara 
County unit values for this report were 
derived from DWR's BuUetin 160-83. 

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

Irrigated Land. Based upon a crop survey by 
the University Of California at Santa 
Barbara, there were a.pproximately 85,000 
acres under irrigation in Santa Barbara 
County in 1975. By 1980, irrigated a.creage 
had increased to 94,000 acres. Much of the 

increase is in orchards '(avocados) in the 
South Coast Subarea and vineyards in the 
north county subareas (Sa.nta Ynez, San 
Antonio, and Santa Maria). 

Table 10 show$ the projected irrigated 
agriculture to 2010, a.ssuming that only 
current water supplies are availa.ble. The 
total irrigated agriculture is projected to 
increa.;:;e stea.dily to year 2000 and then hold 
almost level to year 2010. Only Cuyama 
Subarea will experience a. steady decline in 
irrigated ac.reage, because of its limited 
water resources. 

Unit Water Use. Unit agricultural applied 
water use, including evapotranspiration of 
applied water, was obtained from data used 
in Bulletin 160-83 that was estimated by 
means of for~nu1as based on climatic and 
operating conditions in each of the five 
subareas for each of the following crops: 
grain and hay, field, alfalfa, pasture, truck, 
deciduous, citrus and subtropical, and 
vineyards. 

AQ'ricultural Water Conservation. 
Conservation, as used in this section, mea.ns 
reducing the amount of water applied in 
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Item 

Unadjusted applied 
water dem<1nd 

Anticipated con-
servation 

Tota.l agricu1tura.1 
wa ter demand 

TABU 9 
AGRI~ULTURAL WATgR DEMAND * 

In acre-feet per year 

1980 1990 

231 ~OOO 238.400 

~ 17,900 - 28.300 

213,100 210,100 

2000 2010 

240 ~ 200 240,400 

- 31,650 - 35,200 

207,550 205,200 

* Water demand with current water supply. Eife.ct of conservation 
on supply, by reducing return flows, nol: .inc luded. 

irrigating crops. It does not mean net water 
conservation, which is the savings in water 
after aocounting for loss of 1 return flows to 
ground water. Net conservation in most 
subareas is much less than the agricultural 
water conservation. Agricultural water 
conservation will not add more than 3 per-

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

Although much of tne exceSS water applied 
to crops· returns to ground water storage 
B.nd can be pumped again so that little 

'fABLE 10 
PROJECTED IRRIGATED AGRlCULTURE * 

Subarea 1980 1990 2000 2010 

Cuyama 8,000 7,000 6,600 5,400 
Santa Maria 38 ~ 800 40,000 41,000 42,000 
S';i.n Antonio 8,800 10,600 11 ,000 11 ,500 
Santa Ynez 25,000 25,500 25,800 26,000 
South Coast 13,000 15,000 15,500 16',000 

rQtal 93,600 98,100 99 ~ 900 100,900 

* Irrigated acres ,n Santa Barbara County only. 
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METIiOOS FOR AGRICULTURAL CONSSJ'lVATION 

Conservation methods from DW R 
Bulletin 198-84, 'TWllter Conservation 
in California," (July 1984) that offer 
some potential for reducing applied 
(but not net use 00 agricult ural water 
are as follows: 

o The irrigation method. For each 
crop, soil, and terrain situation 
there is an irJ:'igation method more 
efficient than the others, which 
should be utilized when compatible 
with other operating considerations. 

o Irrigation scheduling. water use can 
be reduced by scheduling irrigation 
according to the climate, soil 
character, type of crop, and 
management requirements. 

o Good drainage. Poor dra.inage can 
detrimentally affect crop production 
Bnd result in higher water use per 
crop yield. Besides wasting wa.ter, 
poor draina.ge can lead to salt 
buildup in the root zone as well as 
saturating crop lands. Improving the 
drainage can result in higher yields 
as well as saving water. 

o Salt management. Carefully regu
lating the amount of irrigation 
water needed to meet both the 
plant and leaching requirements of 
the soil is part of conservation. 

o Rainfall utilization. Water savings 
CA." be realized when irrigation and 
('rop planting are scheduled in 
coordination with rainfall. 

water is actua.lly lost, there are good 
reaSons for conservation of water in 
agricultural B.pplieation. The main reason is 
the high cost of energy to lift and deliver 
excess irrigation 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. Irriga.tion water demands include 

a Weed and phreatophyte control. 
Water losses can be reduced by 
removing weeds and phreatophytes 
in areas of high water tables and 
open ditches. 

o Evaporation and evapot.ranspiration 
suppression. Some water savings can 
be realized by reducing soil 
moisture during certain stages of 
the growing period without 
damaging production. 

o System automation. The use of 
automa.tic irrigation mechanisms 
prevents excessive water 
application and also enables cyclic, 
short periods of irrigation for more 
efficient water use on soils with 
low inta.ke rates. 

a Land use. Conservation is related to 
the efficient use of cropland. 
Selecting crops on the basis of soil 
and slope conditions increases the 
potential for high irrigation 
efficiency and high crop yields. 

o Institutional. This means taking 
advantage of the information and 
services that are available. Federal, 
State , and local agencies have 
programs and services to promote 
more efficient use of wa.ter. These 
include conducting experiments a.nd 
research to develop better 
irrigation methods and providing 
advisory services and legal and 
institutional means to promote 
water conservation. 

the water consumed through evapotrans
piration, 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 
soil characteristics, quality of water, 
dra.inage, and climate. 

Water conservation that can probably be 
attained through diligent but practical con-
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servation practices has been estimated to be 
from 8 to 15 percent between 1980 and 
2010. Anticipated water conservation, as 
shown in Table 11, is e~~pected to r,esult 
from projected increa.ses in the proportion 
of irrigated crops that have 8. lower demand 
for irrigation and expected moderate 
increases in irrigation et'ficiencies. Net 
conservation reflects reductions in ret'urn 
flows due to conservation. 

All the present water supply for Santa 
Barbara County originates as precipitation, 
mainly rain, which falls on the four 
watersheds of the County. Three of these 
watersheds are almost entirely within the 
County. Only the Cuyama River drainage 
areB. of the Santa Maria-Cuyama watershed 
has substantial areas outside the County. 
Most of the rainfall is used by vegetation in 
watershed areas, but some percolates 
through the soil into aquifers to become 

.ground water and some runs off 
surface and becomes streamflow. 
flows of excess applied water 
significant portion of the available 
water. 

on the 
Return 
are a 
ground 

Loca.l ground water basins and surface 
reservoirs provide most of the water supply 
in Santa Barbara. County at present. Figure 
6 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 
la.rgest source of wa.ter for Santa Barber,s 
County. Much of Santa Barbara County is 
mountainous and composed of nonwater
bearing rock or material of low 
permeability, but ground Wa.ter basins exist 
in alluvial valleys along the ma.in drainage 
channels in the Cuyama, Santa Maria., San 
Antonio, and Santa Ynez Subareas. There 

TABLE 11 
AGRICULTURAL WATER CONSERVATION * 

In aCre-feet per year 

Subarea 1980 1990 2000 2010 

Cuyama 180 1,000 1,200 1,400 
Santa Maria 10,400 '15,000 17,000 19,000 
San 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~aOO 

South COBst** 1,000 1,000 1,000 1,000 

Total 17,880 28 ~ 300 32,650 35,200 

* Net cOJ)seJ:'vation is less than conservation a.mou:nt~ shown due to reductions 
in return flows. 

**ConservatiolJ. i$ expected to be constant because of the limited additional 
opportunities for conservation efforts in the area. Most crops are unde:r:' 
drip irrigation at present. 
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are also ground water basins in the South 
Coast Subarea, between Santa Ynez 
Mountains and the ocean (Figure 7). These 
are the Goleta, Santa Barbara, Montecito, 
a.nd Carpinteria Ground Water Basins and, 
although small, they form a significant 
ground water resource. 

Local ground water is pumped extensively 
for both urban and agricultural 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 
16 percent of Santa Barbara County's total 
wa.ter supply (Figure 6), are an impOrtant 
source for certain areaS (Figure 7). Three 
reservoirs - Lake Cachuma, Gibraltar, and 
Jameson Lake - which are on the Santa 
Ynez River, provide water directly to the 
South Coa.st and upper Santa Ynez Subareas. 

Ncte: Surfaca?tunnel water ~Ic~e$ ~r~ 

sat cut •• 11 Qth~~~ ~re 9~ound~.ter. 

Water is' also released from Lake Cachuma 
to the Santa Ynez River to provide 
replenishment of downstream ground water 
basins. A fourth project, Twitchell 
Reservoir on the Cuyama River, provides 
flood control 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 reservoirs are 
listed with their capacities and yields in 
Table 13. 

Three tUnnels through the Santa. Ynez 
Mountains, Tecolote from Cachuma, Mission 
from Gibraltar, and Daulton from Jameson 
take, convey Santa Ynez River water to 
service areas in the South Coast Subarea. 
Their primary purpose is to transfer water 
to the service areas, but the tunnels also 
function incidentally as horizontal wells, 
intercepting ground water. 'fhe ground 
water seeping into the tunnels is included in 
the yield of the project. 

Cachuma/'recolote 

27,800 ( 13%) 

~ Gfbra 1 tar/Mi ss i on 
~ 5,0.00 (2~O 

Jameson/Daulton 
1,500 ( 1%) 

~Twitchel1 

~ 20,200 ( 9%) 

Return Flaws 
41,000 (19%) 

~ Natura 1 RechargE 

~ 123,300 (56%) 

Tota 1 218.800 RFY 

Figure 6. EXISTING WATER SOURCES FOR SANTA EARBARA COUNTY 
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TABLE 12 
GROUND WATER STORAGE CAPAClTIES 

1n aC'I,"e-feet 

Estimated working 
Subarea storage capacity Safe yield 

Cuyama 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 **' South Coast**** 130,000 16,500 

Tot.;ll 3,830,000 184,500 

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

** Portion of total basin yield lying within Santa Barb,;tra COUQty, 
in~luding Twitchell Reservoir yield. 

*** Yitelds ahown include riparian pumpages, whiCh are considered to 
be j'safe ll over Iii range of pumpage levelS. 

~*** Includes coastal ground water basins from Carpinteria tlu'ough 
Goleta Valleys (with a yield of about 12,500 AFY) plus pa.rt of the 
mountain .area.s behind these basins and the area. wes t of Goler..;l Vall.ey 
a' far as Taj iguas (yield estimated 8t 4,000 AFY). 

TABLE 13 
RESERVOIRS IN SANTA BARBARA COUNTY 

In acr",,~feet per year 

Average total 
Reservoir Cal'acity Lake yield tunnel :seepage yield 

Cachulll.;l 205,000 24, BOO 3,000 27,800 
Gibralt,ar 9,000 4,000 1,000 5,000* 
JBllIeson Lake 5,750 l,OOO 500 1 J 500 

Total 219,750 29.800** 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, which " inc luded 
i[1 ground water yi9ld. ... Not a surface supply; used for ground water recharge. 
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TA.!lJ!: 14 
SANTA SARBAlA COUNTY WASTR WATER PaODUCTIOK AND RECLAMATION 

liaa te water, in 
Design -e.pacity lere-feet: per ye.r 

Tnatllleot Plant 

HOD! 
Acre-feet: Pbce of 
-per year p-roduction ReUliled Discharged diacha-rgeti: 

CILYI. Valley cOOIII.!mit:y,Inc. O.U '" •• 40 Stre: ... 

SUlta Haria .. City .ofii .., 1,280 4
0
9'](l 1,040 3 .. 9)0 Pmldl: 

1agun. County Sanitltio~ 2.' 2,680 1,460 1 0 460 
Diatric:t Sant. Har1.* 

Gua.d.lElpe , City of* '.5 ,., 55. 2. ". Ponds enil hnd 
-

Sinton m<t 'ro~ Santa Kuia I .• l,12tl '" 18. ." t.m4 

~pflc:, City of , .. 5,60-0 3.580 '" 3,550 StTe .. 

Killion ailtl C-cmqunity '.4 .,. '" '" Lmd 
Sexvicea Diltrlct 

U.S. P~itenti.ry, Ltlal-poe* '.5 34' 125 '" L:md-

Bu.ellton Community Servicel!- '.5 34. 26. 26' L~d 
D-iltric:t 

Solv~g Muai-eipal .. , 56' 46. 215 185 lnigation. ad 
Improvement Dht:tict* pereolati-an poll-d .. 

Caehuma Sanitltion Diatrict '.2 n. 20 20 Land 

Goleta Sanitary Oil~rict 10.5 II,1/j,0 6,680 12. 6,560 Ocean 

S.nta Barbara .. City of* H.D 12,]20 9,520 34. 9 .. 180 Ocean 

Ji!aDtE!cito Sanitary Dutriet I.' 1,12.0 ... ... Oeean 

SUEIIIl!:rland Sanitary Diatrlct 0.l5 ". ". '40 Oeean 

C;arpin.teril Sanitlry nil tl'ict .., 2,240 1,460 20 1,1140 Ocean 

OOtJNT'lWIDE TOTAL 41.90 1t6,930 31,145 Jol!-lO 27,ll5 

* Dlta were p:rtJ'i'ided by Depart_ot M' Ru.l~b Servicel, i-a 198) eonditioll.&. 
*" If dis-C.harge<t _Ite IIIlteT goes to pon<tl .QT I-trel.llll-, i, is largely recharged into gro-und Vlter I.nd l:l!:n.e<t. 
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Reclaimed Water 

Reclaimed water is generally the treated 
effluent from domestic waste water 
treatment plants that is utilized for B 

designated beneficial use. In each case, it 
must meet standards of the California 
Department of Health Services and the 
dis~hBrge 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 public 
acceptance a.re 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 Services Ilnd 
requirements of C R iN QCB range from 
primary treatment for irrigation of pasture, 
fodder, Bnd seed crops; through secondary 
tl'eatment for landscape and golf courSe 
irrigation; to advanced secondary treatment 
for the irrigation of food crops. Each step 
to upgrade the quality' of the effluent 
becomeS increasingly costly. 

When reclaimed water replaces potable 
water for such uses as landscape or golf 
course irrigation, there is a benefit in that 
about 70 pereent of the amount of potable 
water replaced becomes available for higher 
uses. (More reclaimed water 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 srnall portion of the water supply in Santa 
Barbara County. Currently, ten plants treat 
and reuSe 3,810 acre-feet of effluent per 
year for in~plant uses and pasture or fodder 
i.rrigetion. These treatment plants are listed 
in Table 14. 

In a.ddition to the direct beneficial use of 
treated effluent, there is the substantial 
incidental benefit of recharge to the ground 
water basin when waste water discharged to 
oxidation ponds iilfiltrates to the ground 
water. Thus, most of the effluent from 
treatrnent plants in Cuya.ma, Santa Maria, 
San Antonio, and Santa Ynez Subareas 
returns to replenish the ground water 

, 

resSrvoir and is available for reUSe. , 
I 

Only the effluent from the comrnunities in 
the! South Coast Subarea discharges to the 
ocean and does 110t r-eplenish the ground 
wa~er supply. However, some waste water in 
the'l South Coast Subarea might be reused in 
the:future. 

, 
Currently I there are two proposals under 
study to utilize waste watet' treatment plant 
effl~ent in the south Coast Subarea. One is 
in doleta, whiCh could eventually re~laim up 
to ~,600 acre-feet annually. and the other is 
at ISanta Barbara Wastewater Treatment 
Plar)t, whiCh could reclaim as much as 2,560 
acre,-feet a.nnually, including for ground 
water recharge. These studies are described 
in qhapter V. 

, 

Oth~r Water Supplies 
, 

OthJr water supplies occur occasionally or 
may j be put to use temporarily without 
detr~menta.l effects upon the long-term 
water supplies. These water sunplies include 
If" exce~s sur ace runoff and ground water 

flows that discharge to the ocean and are 
lo'st ~$ water supply. 

, 

ExcJss Runoff and Ground Water. In the 
past,: runo1l' and spills from the reservoirs 
duri~g extended storms have resulted in 
larg~ discharges to the ocea.n. 'this water 
cons~itutes nn untapped potential water 
resource that could be developed for local 
suppl~es by SOme of the projects proposed in 
this StUdY. , 

i 
8irnil~r losses from coastal ground water 
bBsin~ occur during wet periods When there 
is insufficient capacity in basins to store 
addit~ontll water. Sometimes potential 
recharge is rejected because ground water 
level~ are high. 

GrOu~d Water Mining. Pumping mo('e gl,"ound 
wate~ from a basin than is replenished over 
a long period is known as mining the basin. 
A waiter supply may be sustained by tl;l.king 
watei from stora.ge as long as it is 
avail~ble. Ground weter may be mined from 
some i basins for years with little or no 
appar!ent ill effects, but til;> water levels 

! 
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decline, the practice can result in intrusion 
of connate brines in all basins a.nd sea 
water intrusion in c08.stal basins, reduction 
in aquifer storage capacity (compaction of 
clays) with possible land surface subsidence, 
increased energy costs as the lift increases, 
failure of production wells~ and water 
quality degradation as deeper and older 
sediments are dewatered, causing intrusion 
of connate brines. However, mining a basin 
can be an important pa.rt of water supply 
planning if the possible detrimental effects 
have been carefully considered and are 
resolved in the overall plan. 

Currently, the use of water in storage is 
part of the regular supply in the Cuyama, 
Sants MAria, San Antonio~ and Santa Ynez 
Subareas. the Cuyama Subarea is an inland 
basin where continued mining has resulted in 
increasing costs 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 aquifers adjacent to the ocean. 

" 

Mining ground water was therefore not 
considered as a water supply option fol," the 
following reasons: 

- Ground water is already an important 
source of supply in the County, and 
mining more groWld water would not 
qualify under the guidelines on funding 
local water supply projects. 

Because ground water is now being 
overdrafted, in(!!reAsing the practice would 
have possible detrimental effects on the 
basins (coastal sea water intrusion). 

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

Water Quality 

The qIJality of the ground water in most 
subareas generally meets the drinking water 
standards of Title .22 of the California 

32 

Administrative Code, which limit the 
-chemical concentrations in dl'inking wa.ter 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 quality to 
compare and evaluate the water quality in 
the subareas. 

Table 15 summarizes ranges in TDS and TH 
concentrations of more than 85 per~ent of 
the water samples taken in recent years of 
ground water in the respective suba.reas. 
Individual well samples may deviate 
significantly from these values. Hardness of 
the water is high in most of the subareas. 
The CRWQCB, Central Coast Region, is 
currently r.eevaluating the water quality 
objectives in the Santa Mat'ia Ground water 
Basin as a result of' deteriorati-on of the 
ground water quality. A review of ground 
water data indicates there is a salt 
imbalance in this basin, as may be the case 
in otiler basins in the County. 

Surface water analyses for typical inter~ 
mediate flow levels are also summarized in 
Table 15. The TDS concentrations fall 
within the allowable limits of the drinking 
water standards. The hardness, however, is 
high in every sample. 

Water from the SWP is of considerably 
better quality than the water from local 
SourceS. The 1984 average chemical makeup 
of the SW P water sampled near the 
diversion to the Coastal Branch (Check 21), 
in the partially completed Coastal Branch 
(Check 5), and near the proposed diversion 
to the Cuyama Branch (Cheek 29) is 
summarized in Table 16. 

Asbestos, which occurS naturally in the 
mountains of Northern and Central 
California and in the Coast Range is 
present to some de,gree in the rivers of 
Northern and Central Ca.lifornia. 
Consequently~ Swp water, which originates 
in Northern and Central California, contains 
varying amounts of asbe:stos. Because of the 
association of lung disease with exposure to 
airborne asbestos, there has been some 
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concel'n in recent years about the possible 
health risk of ingesting asbestos with 
drinking water. 

The effects on human health associated with 
prolonged inhale. tion of asbestos particles 
has long been documented by tile 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 
incidence of cancer of the digestive system, 
the llIost likely part of the human body that 
would be affected 1 has been steadily 
declining in the United States. Evidence 
presented in the medical literature neither 
supports nor refutes the thesis that ingested 
asbestos fibers are harmful. Animal feeding 
studies have utilized massive quantities of 
asbestos, far in excess of that which would 
be present in domestic water and, even 
then, no incontrovertible data have been 
obtained. 

Until more is known about the relati.onship 
of ingested asbestos and its effect on human 
health, the 'State Department of Health 
Services provides recommendations only and 
has not set any health standards for 
asbestos limits in drinking water. 

Asbestos exists in water 8S suspended fibers 
and is reported in units of million fibers per 
litre (MFL). Some water supplies in Northern 
California contain asbestos in 
concentrations of 15 000 to 20 000 MFL 
without apparent harm to the population 
served. Water samples from the aqueduct 
near the Coastal Branch turnout have 
usually contained asbestos in concen
trQtions of about 1 000 MFL. Higher 
concentrations occur during storms in the 
San Joaquin Valley when flood waters in the 
vicinity of Coalinga enter the California 
Aqueduct. GenerallYI the'Se peak concen
trations do not exceed 6 000 MFLj however l 

peaks of 18 000 N).FL have been recorded. 

TABLE 15 

WATER QUALr.~Y l~ SANTA BARBARA COU~TY 

Concentrations " ~L Total dissolved Total hardness 
Sourc.e solids (TDS) (TH) 

Ground water* 

Cuyama SubB.t'ea 900 - 21 600 300 ~ 1,500 
Santa Maria Subarea 500 - 1,600 300 - 1,400 
San Antonio Subarea 300 - 1,500 200 - 600 
SaDt~ Ynez Sub~rea 

Lower 400 - 2,000 140 - 1,400 
Upper 300 - 1 1 300 150 - 900 

South. Coa.st Subarea 400 - l. 300 250 - 900 

Surface W;;'lt~r --
Santa Ym:z River .t Lompoc 950 600 
Sisquoc River 720 480 
Salsipl,lede s Creek 850 520 
Cachuma Reservoir 590 385 

. 

* W",ter quality of more tha.n 85 percent of wells samphd falls between 
these ra.ngt:'s. 
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TABLE 16 
STATE WATER ~ROJECT WATER QUALITY 

Janu~ry-October 1984 average* 

Constituents 

Total dissolved solids## 
Total hardness## 
ChloddsstNI 

Su1f:;tte$1Hf 
Sodium## 
Percent aodium## 
Specific conductance## 
pH (moles/litre) 

Boron 
Fluoride 
Lead 

Selenium 
Hexavalent chromium 
Arsenic 

Iron 
Manganese 
Magnesium 

Copper 
Ga 1 ci lim 
Zinc 

Phenol. 
-Color (units) 

Check 21** 

182 
75 
37 

29 
31 
47 

311 
7.8 

0.2 
0.1 
0.0 

0.00 
0.00 
0.00 

0.03 
0.01 
9.0 

0.03 
16.0 
0.03 

o . 00 1111111 
16.0 

I Check 5*** 

185 
75 
37 

30 
31 
46 

307 
7.8 

0.2 
0.1 
0.0 

0.01 
0.00 
0.00 

0.09 
0.01 
S.OO 

0.02 
17.0 
0.03 

0.003#1111 

I Check 29# 

IS4 
75 
37 

29 
31 
47 

30S 
8.0 

0.2 
0.1 
0.0 

0.01 
0.00 
0.00 

0.08 
0.01 
8.0 

O.~l 
17.0 
0.02 

0.004### 
7.0 

* Sp~cific conduct8.nc~ in microsiemens per centimetre and all other 
constituents in mil1ig~ams/litre unless otherwise noted. 

34 

** Located on Cali£o~nia Aqueduct near Kettleman City about 12 miles 
north of COastal Branch turnout. 

*** Located on Coastal Branch near Devils Den about 12 miles west of 
COBS tal Branch turnout. 

# Lncat9d on California Aqueduct near proposed Cuyama Branch turnout 
near Maricopa and south of th9 Kern River Intertie. 

## Values correlated from continuous specific conductance. 
### Two-month ave~age. 
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DW R is monitoring and developing a 
long-term solution for this problem. 
Asbestos occurs naturally in Cachuma Lake 
in concentrations of 2 800 iVlFL. It should 
be noted that ordinary filtration removes 
over 95 percent of' asbestos fibers. 

sw P water contains organic material which 
will form trihalornethanes (THMs) in the 
presence of chlorine. The production of 
THlVls can be reduced or avoided by 
filtration and by substituting chloramines 
(chlorine Bnd ammonia) for chlorine. 
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CUYAMA SUBRRER 
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20 

15 

10 

5 
NOTE: With conservation Is denoted by (w) 

~ithout conservation by (w/o) 
~ SWP water entitlement 
r:J SWP water return flows 

Total Demand (w/o) 
Total Demand (w) 

Total Supply (w/o) 
Total 5wpply (w) 

w/o J 

0~~====~~====~======~~~UJ~--~ 
1980 1990 2000 2010 

YEARS 
Figure 8 . WRTER DEMRND RND SUPPLY FOR CUYAMA SUBAREA 

TABLE 17 
CUYAMR SUBAREA HATER SUPPLY BALANCE 

In acre-feet per year 
1980 1990 2000 

~~e~~~~~~!~=~_~=~~~~_ 
Urban 488 458 6BB 
Rgrit:ultural 28780 24900 21380 
Total dema.nd (w/o p~ 29100 25358 21900 

Conservation ---------------------
Urban 20 50 100 
Agl" I t:u Itura 1 180 lBBB 1200 
Total 200 105B 1300 

Tat.,.\ demand (w)* 2B900 24300 20688 
~:~=~_!~E£!~ _________ 

Total sUFJply (w/oJ* 9B50 8950 8500 
Redu ;n return flows (",I) * 50 250 500 
Total supply (w)t 9000 B700 8000 

Water $UppJy balance 
without supplemental water -19900 -15600 -12600 

~~ee!!~!~!:~_~~!~~ ___ 
SWP entltlement** B 1600 1600 
Return flow:!> 0 400 400 
Total additional water 0 2000 2B0B 

Water !:UFlFlly balance 
lI,Iith SllPP I ement'll. 1 water -19900 ~13G0B -10600 
.. Note: (w/ol denotes without or before i;rmservatlcn measures are 

2010 

70B 
17200 

17908 

100 
1400 

1500 
16400 

8400 
800 

7608 

-BBB8 

16B0 
4BB 

2000 

-6800 
employed, 

whi 1 e (w) denotes: wi th or after c~nservatton measures are employed. 
~-ID __ ~_~.Q.f';Lmi:.n.:L'pJ_J~,';:_.i).L.V.qJ.O;cJ,~mI ___ ~_t;!Jj.".e r:t- oJ Sl!'lP ,lLIilte,r_I_..cC.r b,[]th,. 
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CHAPTER IV. COMPARISON OF WATER DEMAND AND SUPPLY PROJECTIONS 

BesE.j on the compilations given in the 
previous chapter, water demand and wa.ter 
supply projections for eaoh of the subareas 
8nd for Santl;t Barbl;'lI'a 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 e.t New Cuyama. 

Because urban demand is limited, water 
saved through ul'ban con~ervation efforts 
(100 acre-feet annuruly by 2010) will have 
minimal effect upon the overall supply. 

Agricultural applied water demand is 
projected to decline between 19BO-and 20HI, 
the rate of decline Accelerating over time. 
Demand i8 projected to drop by 41) percent, 
or 11 ,500 acre-feet, ove!:' the 30-year period 
between 1.980 and 2010. The decline is 

expected as a result of the reduction in the 
irrigated e.c;reage and i1 change from 
growing alfalfa, which has e. high water use, 
to irrigated wheat and vegetables, which 
r,equire much less water. 

Conservation could reduce agricultura.l 
applied water demand by 4 percent, or 1,000 
acre-feet pel.' year, in 1990, and 8 percent, 
or 1,400 acre-feet per year, by 2010. Net 
savings would be less because of the 
reduction in return flows. The total net 
deficit with conservation could be 15,600 
acre-feet in 1990 and 8,800 acre-feet in 
2010. The annual deficit decreases mainly 
because the irrigated acreage would be 
decreasing also. 

The Cuyama Subarea has entitlement to 
1,600 acre-feet of SWP water. Local 
projects to develop this supplemental water 
supply are investigated in this study. If 
1,600 acre-feet is applied, the increase in 
return now is estimated to be 400 acre-feet 
per year. 

DRY CHANNEL of Cuyama 
River crOSSing Cuyam~ 
S UbCi rea. 
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;S; 175 SANTA MARIA SUBAREA 
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Figure 8 ~ATER DEMAND AND SUPPLY FOR SANTA MARIA SUBAREA 

TABLE 18 
SANTA MARIA SUBAREA WATER SUPPLY BALANCE 

-In acre feet per year 

1980 1990 2000 2010 

~~~!!!~_~~!~~_9~~~~~~ 
Urban 228"'8 26450 27600 2B300 
Agricultural 100000 103000 10B000 10B0B0 
Total demand (w/o l* 122000 129450 133600 1:36.00 

Conservatirlrl 
-----------~~---~----Urban B00 2050 2900 3588 

Agricultural IB4BB 15BBB 17B0B 19000 
Tatal 11200 17050 19900 22500 

Total demand (wl* IUBBB 112400 11.780 U3000 
~~!!~_!~Ee!~ _________ 

Total supply (w/o). 9BBBB 1075e0 1070BB IB9BBB 
Redu In return flows (w)* BBBe 16208 lB180 IOS00 
Tot '11. 1 ~uflply (w)* 90000 91308 S0SB0 90500 

Water supply balance 
-23380 withaut supplemental water -21BB0 -21100 -22B00 

§~~e~!~!~!~!~~~!~~ ___ 
SWP ent!tlemcnt** 0 16850 1B850 16850 
Return flaws 0 535B 5350 5350 
Total addlt!onal water 0 22200 22200 22200 

Water supply balance 
-1100 with supplemental water -21600 1100 -B00 " 

* Notl"ll Cw/n) denote~ without or before conservation measures or. amployed, 
whi Ie ew) denntl"l~ wi th or after conservation measures are employed. 

** To be met by development of local projf'!cts, delivery of SWP water, or both. 
Copy of document found at  www.NoNewWipTax.com



Santa Maria Subarea 
(Pigure 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 weter demand has been 
projected to increase by 8,000 acte-feet; or 
8 lIercent, between l!~BO and 2010. 

When the demands are compared with the 

reliable water supply, including effects of 
conservation on demand and supply (return 
flow), the total annual deficits are 
projected to increase by 8 percent, Of 1,700 
acre-feet; betWeen 1980 and 2010. 

The Santa Maria Subarea has an entitlement 
to 16,850 acre-feet from the S W P. The 
increase in return flow from supplemental 
water is estimated to be 5,350 a~re-feet per 
year; 01' 32 percent of the applied SWP 
water. Looal projects to develop this supply 
are investigated in this study. 

AGRICULTURE in Santa 
Maria Subarea is an 
important element in 
the economy of Santa 
Ba rba ra Coun ty. 

SANTA MARIA VALLEY 
lies in both Santa 
Barbara and San Luis 
Obispo Counties. The 
City of Santa Maria, 
in th9 Lenter of the 
picture, is in Santa 
Barbara County. 
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1980 1990 2000 2010 , YERRS 
Figure HL WATER DEMAND AND SUPPLY FOR SAN ANTONIO SUBAREA 

TRBLE 19 
SAN ANTONIO SUBAREA WATER SUPPLY BALANCE 

1n acre-feet per year 

19B0 1990 2000 

~~~~~~~-~~!~~-~!~~~~-
Urbil,n 3616 4Se 52e 
Agricultural 175BB 211B0 22aaa 
Total demand (wIn ):It 21116 21550 2252B 

Conservation 
~--------------------

Urban 16 se 7B 
Agricultural 13a0 2400 245a 
Tota! 1316 245a 252a 

Total dl!lml!.nd (w)4 ISBaa 191aa 20000, ' 
~:~~~_!~~e~~ _________ 

Total supply (w/o). 9950 9750 10ZeS 
Redu In return tlows (w)* 950 1850 Isee 
Total supply (w)* Beee 7gee 8300 

Water supply balance 
without supplemental water -IIBBB -11200 -117a0 

~~~~!!~!~~~!-~!!:~---
SWP entitle~ent*4 a 23 23 
Return flaws B B e 
Total additiona.l wa.ter e 23 23 

Water supply balance 
with supplemental water -IIBaa -11177 -11677 
*' Note; (w/o) denotes wi thout or before conservation m~asures arc 

2010 

6ee 
23eaa 

236BB 

lBB 
2400 

2500 
21100 

13500 
lBBB 

9780 

-124B0 

23 
e 

23 

-12377 
employed, 

wh lie (w) denotes with or at'ter conservation measures are emploYl!ld. 

-

-

-

-

-

-

** To be met by deve I opmlilnt of local projects, del iverv Ot SWP water, lIr both. 
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San Antonio Subarea 
(Figure 10 and Table 19) 

-rhe annual applied urban water demand is 
projected to decrease substantially between 
H)80 and 2010. This is because Vandenberg 
Air Porce Base is expected to develop a 
supplemental supply or to switch its pumping 
of ground water from the San Antonio 
Subarea to the lower Santa Y nez Subarea by 
1990 or thereabouts '(i.e. because of the 
overdraft situation in the San Antonio 
Ground '!Vater Basin, it is assumed that 
Vandenberg develops its supply elsewhere by 
1990). 

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

Long-tel:'m conservation practices could 
decrease projected urban applied water 
demand 17 percent and agricultural applied 
water demand by 10 pel'cent by 2010. Net 
savings from conservation would be less 
beeR uSe of reduced return flows. 

When demAnd is compared with the reliable 
water supply and effects of conservation on 
demand and supply efe considered, the 
deficit in water supply. projected at to-year 
intervals, would drop slightly between 1980 
and 199U, then increase gradually to 12,400 
acre-feet per year by 2010. 

To meet future urban demands, Casmalia, 
which is within the San Antonio Subarea, 
has an entitlement to 23 acre-feet of SWP 
water. 'rhere is no return flow in the 
Casmalia area because of' the local geology. 
Although Vandenberg Air Force Base 
presently uses considerable ground water 
from the San Antonio Subarea, its SWP 
entitlement is assumed to be received in the 
lower Santa Ynez Subarea. 

LOOKING WEST ocro~~ San Antonio Valley from the community of Los Alamos. 

Copy of document found at  www.NoNewWipTax.com
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Figure 11. WATER DEMAND RND SUPPLY FOR SRNTA YNEZ SUBARER 

TRBLE 20 
TOTAL SANTA YNEZ SUBAREA WATER SUPPLY BALANCE 

In acre-feet per year 
1980 1990 21l1l0 21il10 

~~E~~:~_~~:!~_~!~!~~_ 
Urba.n 12BBB lS00a 213aa 211aa 
Agricultural S53aa 6ESae G7SB0 G82aa 
TCltal demand (111/0)* 773aa 8sSBB 88S00 BS3BB 

Ccnservllt I on 
---~~~-~~~~~~~~~~~~~-

Urban 5aa 13Ba 1700 lS0e 
Agricultural 5BBB 8SBa 1100a 11400 
Total 55B0 IB2Ba 12700 13300 

Tch.l demand (w)* 71B00 757a0 76200 7GlmB 
Wate r supp I y 
~~--~~------~~~-~----

Totltl supply (w/oHt 6BIBa 70700 719aa 72300 
Redu in return -flolAls (wh 3Baa 7Sa0 IB100 10GBa 
Total supply (wHI- 6430a 62Baa 61BB0 61700 

!-.I,ater 'Supp Iy balance 
withaut supplemental water -7500 -12saa -144a0 -143aa 
Supplemental water 
------~~~~~-~--~~~-~-

SWP ent I t 1 ement** 0 1273B 14588 1457B 
Return fjows 0 <678 331S 3322 
Tota.l a.ddltional water 0 15416 17BB7 17S00 

Hater supply balance 
with supp'lemental watl!:r -7500 2516 3487 3600 
* Note: (111/0 l de"t:ltl"!~ without or before c.onservat-ian ml3asurc::s: ace employed, 

1IIhi Ie (wl denotes with or after conServation measures are employed. 
** To be met by development of local projacts, delivery of SWP wllter Dr both. 
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Santa Ynez Subarea 
(Figure 11 and Table 20) 

The annual applied urban water demand in 
the total Santa Ynez Subarea is projected 
to increase by about 9,100 acre-feet, or 76 
percent, between 1980 and 2010. Long-term 
conservation practices could reduce applied 
urban water demand in 2010 from 21,100 
acre-feet per year to 19,200 acre-feet per 
year. The net savings would be less becau~(;! 

of reduced return nows. 

A gricult ural we ter 
projected to increase 
and 2010. 

demand has 
slowly between 

been 
1980 

Through eonservation, agricultural water 
demand eQuId be reduced by approximately 
11 ,400 acre-feet, 01' l7 percent, to 56,800 
acre-feet in 2010. Net water savings would 
be much less because of reduced return 

flows to ground water. 

w hen the demand is compared with the 
reliable water supply of approximately 
64,000 to 62,000 acre-feet per year and the 
effects of conservation 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 J the Santa. Y nez 
Subn.rea has an entitlement to 14,578 
aNe-feet per year of SW? water. Return 
flow from applied SWP water is estimated 
to be 3,322 acre-feet per year, or 23 
percent of the applied :5W P 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 VNfl SU8AREA looking west tOWard the oeBan over the Ci ty of 
Lompoc. 
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LOWER SANTA YNEZ SUBAREA 

-

NOTE: 'With conservation fs denoted by (w) 
Wfthout conservBtion by (w/o) 
~ SWP w~ter entitlement 
~ SWP water return 'flows --

--. Total Dema.nd (WiD) 

Tota I Demand (.) 

Total Supply (./0) 

Total Supply (.) 

- Urban Use (w/o) 
Urban Use (ud 

0~~~--~~------==~----~~--------~ 1980 1990 2000 201111 
YERRS 

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

TABLE 21 
LOWER SANTA YNEZ SUBAREA WAT~R SUPPLY BALANCE 

In acre-feet per yea.r 
1980 1990 2000 2010 

~~E~~~~_~!~=:~~!~!~~_ 
UrI.:! an 79BB I3BBB ISS00 15'00 
AgrIcultural 32500 33200 33400 33600 
Total demand £lu/a Ut 40400 47000 49200 49000 

Conservat ion ---------------------
Urban 300 B00 1000 1100 
Agrlc;ultur1l1 2500 4400 S400 S60a 
Tohl 2B00 S200 6400 6700 

Total demand (wHt 37G00 41B00 4.2B-00 42300 
~~!=~_!~e~~~ _________ 

Total supply (w/DHf 3'900 36'00 37000 37100 
Rudu in return f'lows (1111* 1900 4000 S100 5400 
Total supply 1.)* 33000 32400 319BB 317B0 

Water :supply balance 
without :supplemental water -4600 -9,O0 -10900 -10600 

~~~~~=~=~!!!-~!!=~---
SWP entftlemcnt** 0 101G0 1199B 12BBB 
Return .flows B ISSG 2497 2SB0 
T[]ti\1 additioni'll water 111 12BI6 I4'lB7 14500 

Wat~r :supply balance 
with :supplemental water -4600 2616 35B7 3900 

'* Note: (wl"o) denotm:s wIthout or bafore cprl$srvation measures ... employed. 
whl Ie (.J d~note~ with or after conservation measures are employed. 

** To be met by dave 1 DJJrnent 04' I DC a.t ,. ,p'.roJects • delivery of SWF wa.ter, or both. 
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Figure 13. WRTER DEMRND AND SUPPLY FOR UPPER SRNTR YNEZ SUBARER 

TABLE 22 
UPPER SANTA YNEZ SUBRREA WATER SUPPLY BALANCE 

In acre-feet per yeBr 
1980 1990 2000 2010 

~~~!~~~-~!!~~-~~~~~~-
Urb:i\n 4100 5200 5500 5700 
Agricultural 32800 33700 34200 34600 
Total clcmand (w/o)* 36930 3990e 39700 40300 

CcnserVi'lt Ion 
~~~---~~~~~~~-~~~--~~ 

Urb a.n 200 500 700 e00 
Agricultural 2500 450B 5600 5800 
Total 2700 5000 6300 6600 

Total demand (u.d* 34203 33900 33400 33788 
~~~:~_!~eE!~ _________ 

Totill :ii:upply (w/c:d* 33280 34300 34900 35200 
Red~ in retllrn flows (lu ).II. 193B 3900 5808 5203 
Total ~upply (lId* 31380 30400 29900 38000 

Water supply balance 
without supplemental water -298e -3Se0 -3See -3780 

§~EE!!~~~~~~_~~!!~ ___ 
S~p entltlement** 8 2579 2579 2579 
Return flows 0 922 e22 922 
Total add I t i ana.l w:atl!!r e 3408 3400 3400 

Hater supply balance 
with :!Iupp'lementlll w~ter -2S00 -le0 -100 -300 
* Note: (w/o) denotes without or before CQnservat Ion rneilsurc::s: .,. employed. 

whi Ie C.J denotes with cr il.Her conservation measures 'i\re amp I oyed. 
** Te be met bv deve IOllment of lacal,J:!roject.!: delivery of SHP water or both. 
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Figure 14. WATER DEMAND AND SUPPLY FOR SOUTH COAST SUBAREA 

TABLE 23 
SOUTH COAST SUBRREA WATER SUPPLY BALANCE 

In acre-feat per year 
1980 1990 201313 

~ee!~!!_~!!=~_~!~!~~_ 
Urban 373BB 38900 395B0 
Agricultural 15500 22500 233B0 
Total demand (w/o )4 568BB 61400 62800 

Conservation ---------------------
Urba.n 3700 4700 5500 
Agricultural 1080 1000 1000 
Total 4700 5700 6580 

Total demand (w HI: 52100 55700 563.00 
~~!!~_!~~E~~ _________ 

Total supply (w/o)4 40200 48500 40600 
Redu in return flotlls (tu H~ 700 700 700 
Total supply (wi> 47500 47000 47900 

W~ter supply balance 
'" I thout supp I ement a I water -4600 -7900 -8400 

§~~~!~~~~!~!-~~!~~---
SWP entltlewent** 0 12435 12435 
Return -flows 0 065 065 
Total additional watf! r 0 13300 13300 

~ater ~upply balanoe 
with $upplemental water -4600 5400 4900 
* Not!!: (w/o) denotes without or before Cantervat i on measures ••• 

IUh lie (w) denotes I11j t.h 0. ifter r.an~ervatlCln measures • •• 

21310 

400BB 
24800 

64000 

6B08 
1000 

7000 
57000 

48600 
700 

47900 

-9100 

12435 
865 

13300 

4200 
employed, 
employed. 

** To be met bv deve I olJment of local IJro lccts.J. dell vcr:z:: of' SWP IlIl1tar, Dr both. 
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South Coast Subarea 
(figur. 14 and Table 23) 

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

Agricultural applied water demand has been 
projected to increase by 23 percent, or 
4,500 aere-feet, between H1BO and 2.010. 

Conservation practices will decrease urban 
applied water demand about 15 percent and 
agricultural applied water demand by about 
4 percent by 2010. 

When the demand is compared with the 

reliable water supply of approximately 
48,000 I;Icre-feet per year Hnd the effects of 
conservation on demand and supply are 
considered, the antici!?ated deficit in the 
combined urban and agricultural demand, 
projected over the 30 years 1980-2010, 
would be 4,600 to 9,100 Bere-feet per year. 

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

soutH COAST SU8AREA~ looking east from-Goleta Valley toward the cities of 
Santa Barbara, Montecito, Summerland, and Carpinteria. 
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TABLE 24 
WATER SUPPLY BALANCE WITijOUT SUPPLEMENTAL WATER SUPPLY * 

In acre-feet per year 

Subarea 1980 1990 2000 

Cuyama -19,900 -15,600 -.12,600 
Santa Maria -21,600 -21 1100 -22 1 800 
San Antonio -11,800 ~11 ,200 -11,700 
Santa. Ynez ~ 7,500 -12,900 -14,400 

Lower -4,600 -9,400 -10,900 
Upper -2;900 -3,500 - 3,500 

South Coast - 4,600 - 7,900 ~ 8,400 

Total ~65 1400 -68,700 -69,900 

* Considering the effe~ts of coneervs.tion on demand and supply. 

SubarE"J8. 

Cuyama 
Santa Maria 
San Antonio 
Santa Ynez 

TABLE 25 
~ATER SUPPLY BALANCE WITH A 
SUPPLEMENTAL WATER SUPPLY * 

In acre-feet per year 

1990 2000 

-13,600 -10,600 
+ 1,100 - 600 
-11,177 -11 ,677 
+ 2,516 + 3,487 

2010 

- B,800 
-23 1 300 
-12,400 
-14,300 

-10,600 
- 3,700 

- 9 j 100 

-67,900 

2010 

- 6,800 
- 1,100 
-12,377 
+ 3;600 

tower -t-2,616 +3,587 +3,900 
Upper - 100 - 100 - 300 

South Coast + 5,400 + 4,900 + 4,200 

Total -15,761 -14,490 -12,477 

* Assumes water deliveriea up to SWP entitlement levels after 
considering the effects of conservation on demand and supply. 
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Countywide Summary of Water Supply. 
Deficits 

The water demand, after eonsidering effects 
of conservation 00 demand and supply, in 
Santa Barbara County has exceeded the 
existing wat~r supply by an estimated 
65,400 acre-feet in 1980 and is predicted to 
eX(leed it by 67,900 acre-feet by 2010. With 
the deli very of the full SW P entitlement or 
an equivalent supplemental water supply to 
SantA. Barbara County of 45,486 aere-feet, 
plus return flow of 9,937 acre-feet, the 
deficit can be redueed to approximately 
12,5110 acre-feet in 2010. 

The deficits by subareas based upon the 

CUYAMA VALLEY. Irrigation 
wheel lin(~ in gjf.;'jlfa field, 

current local water supply j without and with 
a sllpplemental supply, and antioipated 
demand are summari:t;ed in Tables 24 and 25. 
Figure 15 and Table 26 depict quantities on 
a countywide basis. 

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

JAMESON LAKE and Juncal Dam 
in upper Santa Ynez watershed. 
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Figure 15. WATER DEMAND AND SUPPLY FOR SANTA BARBARA COUNTY 

TABLE 26 
TOTAL SANTA BARBARA COUNTY WATER SUPPLY BALANCE 

In acre-~eet per year 
lS80 1990 2000 21!Hl 

Applied water demand 
-~-~~~~~~--------~---

Urban 76100 85250 B9520 907BB 
Agricultural 231000 238480 240288 240400 
Total demand (w/o)* 3871B8 32365B 329n0 3311 BS 

Constlrvilticn 
--------------------~ Urban SB08 B150 IB270 116B8 

Agric:y!tural 179BS 2B38B 32658 352B0 
Tota I 22900 3645B 42920 4.6BOO 

T[]tal demand (lJ./)* 2B420B 2Bn80 2868lm 2843·00 

~~!!~~!~e~~~~~~~~~ ___ 
Total supply (111/0)4 233100 2454B0 246200 248830 
~edu in return flow::;: (w)* 14300 26900 29308 32400 
lotal supply IwH 218800 218580 216900 2161B0 

Water supply balance 
without supplemental water -65100 -6B700 -69988 -67900 

§~~~!=~=~!~!-~~!=~~~~ 
SWP ent I t 1 e,ment ** 0 43616 45476 454B6 
Return flows 0 9293 9934 9937 
Total additional water 0 5a939 55410 554a3 

Water supply balance 
with supplemental water -65100 -15761 -14490 -12477 
* Note: (w/o) denotes without Dr be.f:ore conservation measures are employed, 

whi 1 e I.) denotes with or after conservation me~s~res are elJlfll oyed. 
*~ To be met by development of local proJe(;ts • delivery of SWP water. or both. 
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Figure 16. COUNTY DEMAND AND SUPPLY LESS CUYAMA AND SAN ANTONIO 

Tot,,! supply (w/oh 21SIBe 
Redu in return flows (w)* 13300 
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ROUTE THAT STATE WATER PROJECT 
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) ~nd Badger Hill 
(above right). If extended its 
final 83 miles', the Coastal Branch 
would terminate at the Santa Maria 
River neer 'the San Luis Obispo
Santa BQrbara County line (left), 
Water would then be distributed 
within Santa Barbara County by 
means of an Intra-County 
Di'stribution System (lCDS). 
Possible route of the rCDS through 
Santa Maria Subarea would be about 
one mile east of and par~dlel to 
the road shown at the bottom left. 
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CHAPTER v. IDENTIFICATION OF WATER-SUPPLY OPTIONS 

Through the years. numerous local water 
supply projects have been explored in Sarita 
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 all cases, the projects 
considered should be capable, either on 
their own or in combination with others, of 
delivering up to 45,486 acre-feet of water 
per year, Which is equivalent to the 
SBCFCWCD contractual entitlement to SWP 
water. 

In this study, the water supply options that 
wel'e identified for each subarea consisted 
of both local projects and the SWP. 

State Water Project 

SWP water originates with releases from 
Oroville Reservoir and unregulated flows in 
the Sacramento-San Joaquin Delta th8.t go 
into the California Aqueduct for conveyance 
to the state's 30 water service contractors, 
including the SBCFCWCD. As originally 
envisioned, deli very to Santa Barbara 
County would be diverted from the 
California Aqueduct via the Coastal Branch, 
which would pass through San Luis Obispo 
County and terminate near Santa Maria.. 

The Coastal Branch, if completed, would 
extend about 98 miles from the main 
California Aqueduct at Milepost 184.63, 
near Kettleman City in the San Joaquin 
Valley, to a terminus a.t the Santa Maria 
River near the San Luis Obispo-Santa 
BarbAra County line (Figure 1 'I). Phase I, 
known as 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 Pla.nts, and discharge lines, with 
the terminus at Berrenda Mesa Water 
District's pumping plant (nea.r the site of 

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

Phase II, the remaining 83 miles of the 
Coa.stal Branch yet to be completed, would 
deliver water to SLOCFCWCD and 
SBCFC W CD. This ph.se would probably 
include three additional pumping plants and 
a. power-recovery plant, with the 83 miles 
of pipeline. 

Water would be delivered within Sa.nta 
Barbara County through an Intra~County 
Distribution System (ICDS), which would be 
constructed by the local agencies. (See 
Figure 18.) Delivery of SWP wliter to the 
Santa Maria terminus would be common to 
a.ll subareas; however, the lCDS alignment 
and configuration would depend on the level 
of participation by each subarea,which 
would be determined by the local wa.ter 
options selected. 

For this study, apportionment of SW P 
entitlements was made among the five 
subareas and local wa.ter agencies to 
approximate Resolution No. 1266 of the 
SBCFC W CD Board of Directors, dated 
December 6, 1982, 813 shown in Table 2 in 
Chapter n. 

Because DWR is faced with the eventuality 
that total contractual demands on the SWP 
will exceed its existing dependable yield, 
D W R is making the following efforts to 
obta.in additional yield: 

o Evaluating alternative management plans 
to make maximum u"e of existing 
reSources so that the long-raoge water 
supply obligations of the SWP can be met. 

o Studying Q large~sca.le water su"ply pro
ject in an.' effort to provide substantial 
amounts of additional SWP yield, and 
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o Investigating local water 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. 

DW R is continually studying the hydrology 
of the Sacramento and San Joaquin Rivel' 
basiM ~nd the future probAble o!,)era.tion of 
the SwP. One of the outputs is the 
projected capability llnd reliability of water 
deli veries to SW P contractors under varying 
assumptions of available supply and service 
ar~a demands. 

The studies are conducted at various levels 
of assumed development. Project operation 
is simll};lted over a 57-year period using 
data. from 1922 thl'DUgh 1978, Each 
operation study a.ssl1nll~S certain facilities in 

plAoe aOd functional. The validity of the 
facility development assumptions is subject 
to many factors external to the operation 
study. 

Based on currently available study results 
which aSSume development of specified 
facilities, the probability of the SW P 
impOsing a raduction in its requasts for 
entiUemant water in the yeAr 2000 is 
f.l.pproximately 70 percent. Annual 
entitlement requests f,or 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 during 
tll€ 1928-34 drought, necessary reduction 
would be about 30 percent. Smaller 
deficiencies would -occur in less severe 
droughts. However, the actua.l reduction, if 
any, for municipal users such as in Santa 
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Barbara County would be munh less and less 
frequent, since agricultural users are 
required to take deficiencies of up to 50 
percent in a 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 facilities 
are in place: the existing SWP facilities, 
North Bay Aqueduct, enlarged Delta pumping 
plant, enlarged East Branch (600 cfs), 
Sherman Island overland facilities, Delta 
transfer facilities, Los Banos Gl.'8.ndes with 
500,000 acre-feet of storage capacity, and 
extended Coastal Branch to serve San Luis 
Obispo and Santa Barbara Counties, 

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

Incofp!!fation of Local, Projects 

Local water supply projects, which include 
reservoirs, water reclamation projects, and 
ground water storage programs, are now 
being considered as sources of additional 
water for the SWP because of 
environmental, energy, and cost 
considerations. Local projects may be able 
to decrease S W P energy requirements by 
minimizing the need for tra.nsporting water 
over long distances from the 
Sacramento-San Joaquin Delta to SW P 
service areas. 

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

The use of such local projects is in keeping 
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with the expressed wishes of the local 
residents in Santa Barbara County, who 
have encouraged their local watet· a.gencies 
to develop a number of possible projects for 
consideration by D W R. 

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

o Incremental Project Yield Reliabilit~ To 
what extent can the prOject be relied on 
80S a water source during a drought period 
(critical dry period)? 

a Estimated Cost. What is the proje-ct's 
capital cost (April 1984 dollars) and what 
is its annual unit ,cost in dollars per 
acre-foot of water delivered? 

o Financinlt by SW P. Does the project meet 
the eligibility ~riteria for financing by the 
SWP? 

Is the project 
it be built to 

standards by acceptable 

o Net Bnergy Required. Will the project rely 
hes. vily: on energy consumption (energy
intensive project) or will it generate 
power? 

o Water Quality and Environmental 
Considerations. 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 a 
major impaet on the environment? What 
are some of the benefits? Figure 19 shows 
the quality in terms of total dissolved 
solids (rDS) content of water from the 
options discussed in this report. 

o Legal and Institutiona.l Considerations. 
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 possible water supply projects, 
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to bring to the surface their merit:::; and 
shortfalls, and finally to screen the best 
possible options for further consideration 
within each subarea. 

Watershed management waS considered 
within each of the subareas. Management of 
waterShed vegetation to increase runoff is a 
method of increasing the yield of reservoirs 
and ground water recharge facilities. Such 
increase in runoff results from the 
temporary clearing of brushlands, understory 
in woodlands, permanent brush to gl'ass 
conversion where appropriate, and timber 
harvest. On a general basis, annual 
evapotranspiration can be reduced in 
proportion to precipitation on the trented 
areas by amounts that range from none at 
16 inches of precipitation to 5 inches at 30 
inches of precipitation. When shrubs and 
trees are' allowed to regenerate after 
clearing, the additional runoff declines to 
nothing in about 7 years. Therefore, a good 
management program would inclUde proviSion 

to clear enough land each year to maintain 
a given mean annual water salvsge. To 
achieve this objective would involve 
monitoring the effects of wildfires; 
conducting chaparral management (for fire 
hazard reduction), including range 
improvement, timber harvest, and 
reforestation activities of others; and, when 
necessary to aChieve the water salvage 
objective, offering incentives to secure 
more clenring than would occur in the 
normal course of events. A typical plan 
would call for clearing bruslllands on a 
2fl-year cycle, or an average of about 4 
percent of the brushlandd 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 
foJ:' that 10M to inundation by new 
reservoirs. 

The amount by which the water supply [rom 
reservoirs or ground watar basins is 
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8.ugmanted will be sUbstanti"ally less "" "than 
the increase in runoff due to vegetation 
management. Most of such increa.se occurs 
during" the rainy Season. Therefore, the 
additional runoff must be regulated to the 
time of need (dry season), which limits the 
usable portion to the otherwise unused 
space in reservoirs or capacity for diversion 
end spreading of such water by ground 
water rechargfl facili ties. 

This alternative was not chosen for further 
study because it did not meet the test of 
providing a significant dependable supply 
increment during later yea.rs of a critical 
dry period. In addition, it is an operational 
practice that Can be instituted at any time 
by local agencies, without construction of 
fa.cilities. The first Mst will be development 
of a management plan and negotia.tion of a. 
II coord ina ted resource management 
agreementu" with other land or resource 
management agencies. 

Water Supply Options for Each Subarea 

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

CUYAMA SUBAREA 

Table" 28 contains" a summary of the options 
Gonsidered for CUYllma Subarea. Their 
lOl:!stions are shown in Figure 20. Of the 
numerous options investlgated, the following 
appear most promising (not necessarily in 
order of preference) and were used for 
incorporation' into alternatives ond further 
analysis." 

Santa Barbara Canyon Reservoir. This 
resef'voir has two potential dam sites in 
Santa Bal'bal'a Canyon. Conditions appear 
favorable for developing a supplemental 
water supply reservoir at either location. 
Site I (lower) is in Section 27, T9N/R2SW. 
and site II (upper) is about 2.5 miles 
upstream in Section 7, T8N/R25 W. 

Site I has"" 9 watershed of 47 square miles. A 
dam at this -site would have a erest length 
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of about 2,100 feet snd would require 5 
million cubic yards of material for 
construction. The resulting lake would have 
a surface area of 550 Bcres and a stora.ge 
"capacity of 32,000 acre-feet. 

Site II has a waterShed of 37.3 square miles. 
A dam at this site would have Ii crest 
length of 1,100 feet and would require" 4 
million cubic 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. 

Site IT appears to be more favorable for a 
da.rn and reservoir for the following reasons: 
(1) Although the reservoir would have a 
smaller surface area, it would have a 
maximum water surface elevation of 3,350 
feet (mean sea level) and water depth of 
240 feet; therefore, it would impound the 
same amount of water as site Ij (2) it would 
he ve 35 percent less surface area; 
consequently, 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 acre-feet. 

About $3 million would be needed for the 
outlet, $11 million for the spillway, and $22 
million for the dam a.nd reservoir, gi ving a 
total of about $36 million to construct 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 
cost 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 SW P system that 
would serve Cuyama Subarea would require 
the construction of a separate we.tflr system 
(Maricopa to New Cuyama) unrela.ted to the 
Coastal Branch. This Cuyama Branch would 
edend about 27 miles from the main 
California Aqueduct near Check 29, 
northeast of Maricopa in the San Joaquin 
Valley. to a terminus near New Cuyama. A 
pipeline, ms:inly 12-;-inch, ",:oLlld ~arallel 
State Highway 166" WIth pumpIng stations to 
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Figure 20- CUYAMA SUBAREA WATER SUPPLY OPTIONS 
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lift water about 2,500 feet into the Cuyama 
Subarea. Regulation would require one 
50,OOO-gallon tank at two different sites. 

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

Options Not Selected. Other options which 
were analyzed but not selected are listed 
below. Descriptions of these options ond 
reasons for not selecting them Qre 
summorized in Table 28. 

- Branch Canyon Reservoir 

- Ground water recharge 

- Desalination of oil field brines 

~ Watershed management 

- Weather modification(already implemented) 

- Water rights eX-Change 

SANTA MARIA SUBAREA 

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

Of the nille 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 II 

proposal to construet 8- dam (Round Corral 
Dam) on the Sisquoc Ri ver to develop a 
reservoir that would provide 5,500 to 6,700 
acre-feet of water per year for ground 
water basin recharge. 

The Round Corral Dam is proposed for 0 

site a few hundred feet downstream of 
Round Corral Canyon, nine miles east and 
upstream of Sisquoc. The watershed 
upstream from the proposed daffisite 
comprises 290' square miles of mountainous 
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terrain, most of it wild and undeveloped. 
The land that would be inundated by the 
reservoir is generally unsuited for forming 
?nd there appears to be no major 
Improvement or utility to relocate. 

Two sizes of reservoir are being considered. 
The USSR estimates that B 50,OOO-acre-foot 
reservoir would ha ve an annual yield of 
5,500 aore-feet) and an S2,OOO~acre~foot 
reservoir. an annual yield of 6,700 
acre~feet. Runoff captured during tile wet 
season would be released later in the year 
in a ground water replenishment operation 
t ha two uld help mitigate overdraft 
conditions downstream in the Santa Maria 
Valley. However, because Twitchell 
Reservoir already discharges into the Santa 
Maria River to recharge the basin) the river 
may not be capable of handling the 
additional flow from Round Corral 
Reservoir. New recharge facilities may be 
needed, but are not included in the costs of 
the Round Corral project. 

Desalination of Sea Water. In the past, 
desalination of Sea water has been 
developed only in special caSes bec8.1JSe of 
its high energy cost. However. the 
technology to desalt water has improved 
and, as, the cost of other water supplies 
increases. desalination of sea water is 
becoming more competitive as an altern
ati ve water supply. 

DW R has been evaluating the role that 
desalination of sea water and brackish 
waters can play in providing a part of 
California's water supply. There are no 
significant technical problems in obtaining 
fresh water from Sea water by desalination. 
Large quantities of fresh water for 
municipal use are provided by this means in 
several parts of the world where natul'al 
supplies of fresh water are in short supply 
and desalination of sea water is the lowest 
eost aUernati ve means to provide a water 
supply. The trend in improvements in sea 
water desalting technology tends to reduce 
the cost of sea water desalting. However, 
the effects of inflotion ond increased costs 
of energy have had a net effect of 
increasing th'e costs, and energy cost does 
impact desalinotio,n costs more than the 
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other alternatives. It is not possible to 
accurately predict how these fa.ctors will 
influence the future cost of desalting. The 
costs shown in thjs repOrt reflect DWR's 
best estimate of future costs. 

Because the projected water demand in 
Santa Maria Subarea indica.tes a need for 
more water than is available locally, 
desa.lination of sea water is a potential 
source for part of its future water. Costs 
developed for the desalination of sea wat8r 
in Santa Ma.ria Subarea using reve('::>e 
osmosis are given in Table 30. 

State Water Project. Delivery of SWP wat~r 
would require the completion of the Coastal 
Branch, as described earlieI,'. The Santa 
Nlaria Subarea is conveniently located near 
the terminus of the COBstal Branch and 
would require only construction of B. 

pipeline from the Santa Ma.ria Terminus of 
the Coastal Branch to a point on high 
ground east and midway betWeen the City 
of Santa Maria and Orcutt. Final configur
ation and cost would depend on the level of 
participation within Santal Maria Subarea 
and the other subareas in the County. Con
struction of the Coastal Branch would be 8 

State responsibility, but construction of the 
pipeline, .s p .. t of the leOS, and a fil
tration plant would be a local responsibility. 

If S W P watel' is deli vered to Santa Maria 
Subarea and integrated into the water 
system of the City of Sa.nta Maria or 
Orcutt, it will require the construction of a 
filtration plant for the SWP water. 
Nevertheless, SWP water would be of very 
good quality when compared to existing 
ground water. Direct uSe for agriculture 
appears to be beyond the payment capacity 
of crops currently raised and is not 
projected in this study. 

Importation of sw P water to the Santa 
Maria Subarea would improve the local 
water quslity. It is also to Santa Maria's 
advantage to use the best quality water 
available throughout its system to meet the 
stringent waste water discharge require
ments that have been established. 

Options Not Selected. Other options that 
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TABLE 30 
DESAL,~ATION OF SEA WATER 

BY REVERSE OSMOSIS 
IN SANTA MARIA SUBAREA 

Plant capacity J AFY 16,850 
Capit.a.l cost $ 74,400,000 

Annual capital cost $ 4 j 735,OOO 
Annual operating -cost $ 10,970,000 
Ann.ual loca.l 
transportation cost $ 3,555,000 

Total annual cost $ 19,260,000 

Unit: water c.ost/AF $ 1 , 143 

Assumptions and Method of ComputHtion 
1. Plant life eXpE!ctancy, 30 years. 
2. Interest rate, 9.5 percent. 
3. Unit energy consumption, 7550 

kWb/ AF, 
4. Unit energy cos!:, $O.08S/kWh(lccal) 

and $O.03/kWh (State). 
5. Energy recovery equipment coat in

cluded in capital cost. 
6. Operating time, 85 percent; mai~

tenance time, 15 percent; fresh 
water recovery, 30 percent. 

7. Sea water ros content. 35 000 mg/L. 
8. Plants made up of 5 MGD or smaller 

modules. 
9. April 1984 cost base. 

were analyzed but not selected are listed 
below. Descriptions of these options and the 
reasons for not selecting them are 
summarized in Table 29. 

~ Twitchell Reservoir enlArgement 

- Twitchell Reservoir modified operations 
(already implemented) 

- Santa Maria River off-channel recharge 

- Desalination of oil field brines 

- Watershed management 

- Weather modification 
(already implemented) 
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SAN ANTONIO SUBAREA 

Land use in the San Antonio Suba.rea is 
devoted almost entirely to agriculture; 
urba.n water demand is minimal. Local 
ground water is the only supply in the 
subarea. Ground water is also exported to 
Vandenberg Air Force Base find provides 70 
percent of its water supply. Total water 
demand exceeds replenishment, but local 
water supply options are limited and there 
are no supplemental water supply projects 
planned for the subarea. 

This subarea has an allocation of 23 
acre-feet of SWP water1 but a delivery 
system for this small subarea alone would be 
prohibitively eostly. In Bny event, SWP 
water would be the only supplemental supply 
for Casmalia, where some urban water 
demand is concentrated, and then only if 
the ICDS pipeline to the lower Santa Ynez 
Subarea were routed close to the town, 
thereby minimizing its costs, Casmalia is in 
a small adjacent watershed but is grouped 
with the San Antonio Suba.rea.. 

I 

The potential water supply options are 
described in Table 31 and located as Shown 
on Figure 22. Only SWP appears to be 
viable and is inaluded in the alternatives. 

State Water Project. SWP water delivery to 
the San Antonio Subarea would require 
continuation of the leDS pipeline to 
Vandenberg Air Force Base and/or lower 
Santa Ynez Subarea, as described under 
Santa Maria Subarea. 

The j;)ipeline would parallel Bettera via Road 
to Mahoney Road, turn southwest 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. Desoriptions of these options and the 
l"eASonS for not selecting them are 
summarized in Table 31. 

- San Antonio Creek Reservoir 

~ Watershed management 

~ Weather modificatioli(already implemented) 

SANTA YNEZ SUBAREA 

:rhe subarea is topographically separated 
mto an upper and lower valley by a 
difference in elevation and by a narrowing 
of the watershed Bnd river channel about 
three miles west of Buellton. 

The ..I!PQ!! portion of Santa Yne~ Subarea. 
known as Santa Ynez Valley, is at 
e1evations 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 Suba.rea e~ceeds the amount of 
water ,available from the existing sources of 
supply. and a rieW Source of water will be 
needed to meet future water demands. 
Various options were analyzed and the 
following most promising oneS were selected 
for further at udy: 

- Cachuma Reservoir plus ~onjuncti ve use 
operations. 

Enlargement of . Cachuma Reservoir 
(raising the dam by 27, 33, Bnd 42 feet) 
with and without conjunctive use 
operations. 

- New Gibraltar Reservoir with and without 
conjunctive USe operations. 

- State Water Project. 

The local projects above would be Shared 
with the South Coast Subarea and. in some 
cases, with the lower Santa Ynez Subarea. 

The water supply that is potentially 
available 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 Coast Subareas. 

'rhe results of the investigation fot' each 
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option are summarized in Table 32, and 
their loaetions a.re shown on Figure 23. 
Maps depicting, in greater detail, proposed 
dam or reservoir sites and areas subject to 
inundation are on file at OW Rand 
SBCfCWCO 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 
which the Santa Ynez River ha.s cut a 
channel. (See Figure 24.) The City of 
Lompoc, Vandenberg Village, Mission Hills, 
Vandenberg Air Force Base, and large 
flower seed and truck farms afe found in 
this part of the subarea. Projected water 
demand for this portion of Santa Y nez 
SUbar·ea exceeds the available supply and 
new sourceS of water will be needed to 
satisfy future demands. 

After evaluating several water supply 
options described in Table 33, SBlsipuedes 
Reservoir and the desalination of sea water 
options were selected, in a1ddition to those 
options selected for the upper Santa Ynez, 
as the most pt'omising projects for 
supplementa.l water. With the e~we"tion of 
water from the SWP, none of the options 
selected for upper Santa Ynez can be 
utilized in lower Santa Ynez without the 
addition of a pipeline (referred to as 
Lompoc Pipeline). This pipeline from 
Cachuma Reservoir to Lompoc would cost 
an additional $16.2 to $26.7 million, 
depending upon pipe size. The eost for that 
portion of the pipeline serving the upper 
Santa Y nez subarea would probably be 
shared between the upper and lower Santa 
Ynez. 

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

For all the options 
R.iver (i.e., the 
C~chums or New 

]0 

conoerning Sa.nta Ynez 
existing or enlarged 
Gibraltar Reservoirs) 

eXplained below j computer analyses for 
determination of yield were based on the 
following: 

o Jameson Reservoir and Doulton Tunnel 
safe yield mode;:; 1,480 acre feet ~er 
year. 

o Gibraltar Reservoir and Mission Tunnel 
plus a portion of the Santa Barbara 
ground water basin supply operated in 8. 

draft mode (with a combined constant 
annual yield of 7,000 acre-feet). Ground 
water pumpage to make up the Whole 
7,000 acre-feet is needed only during 
dl,"y periods when the entire 7,000 
acre~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 base condition from 
which relative yields of an enlarged 
Gibraltar Reservoir may be determined. 

The actual distribution of these yields 
imd the portion that would be allocated 
to the City of Santa Barbara would 
have to be agreed uDOn among the U.S. 
Bureau of Reclamation, Santa Barbara 
City. and other South Coast and Santa 
Yne~ water purveyors. If additional 
analyses are required in order to reach 
an agreement, they can readily be 
performed as an aid to selecting fl 
Santa Ynez River reservoir project for 
possible feasibility level investigation. 

o Ca,chuma Reser"oir and Tecolote Tunnel 
safe yield mode;::; 27,800 acre-feet per 
year. 

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

Conjunctive Use. Generally. conjunctive uSe 
consists of managing surface reservoirs and 
ground water resources in a coordinated 
ma.nner to obtain more water than would be 
developed otherwise. With conjunctive use, 
surface water would be used extensivelY 
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thr,,"u~ Stl~e Water ie
acurcea C_trol I!caTd 
(Si/lLCJ!. ). 

H .... t iroteT" ia.to • .;ree
.,uta nth .. u.ber of 
;a.g.l!nci-e •• 

",.ter rig~tll h.1;'"E: nc-t 
beea fully aaaIYI:ed. • 

'li-ee<l to eat-abliah ,ield 
obligltion. by prior 
right. 

AU uhbHllh"d WIte. 
riglJta ,..".t be _ti.
tied • 

Hut IppropTia~e water 
th roulh snO • 

It.ut u.teo. iut[]o IlI"fle
.eDt. with ~ nu.ber "f 
IgeEu:il!!lI • 

A pTeliuDoI!ry ~1;'"iev b, 
IlV1 indi.c:ltel that I 

h.a.ibility-leve1 in
ve.t.iI .. tiOlll ... bclJ.ld be 
defer.ed 1lIItil after .. 
.tUlly il -done regardia. 
tb ... l'lIl;larSI!JIII!Dt of 
Cach. ..... :i-l!llen"iT or 
II:01Iltractiut: Dell 
Gibraltar iLHllr;vc-ir. 

!'"uli.inlry ~1;'"ie ... by 
DWIr. i.ndi~.tfla that th ... 
proje~t lIarToI!ftt •• 
f ........ ibility-h.vel ia
_lti3Ition. 
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b. lI!.V 
~IRAI.T.u 

lls:!RVOtll 
... C;O!I.J. US! 

4. C.uela 
:i",la.YOir 
(-!I:I;C luoliD I: 
L':'poll: 
Pipl!liu 1 

5. Wlunhecl 
Hmup_nt 

13120 H14.1i 

.. 00 97.5 

• • 

42' 

'" 

• 

18 ue ... pr.,.a .. ctitJn Wl!II. 
>l'Culd have to be- ~an

.truet~d. ~~ifil:lti~n. 
of tile relervoir lOci 
II"IlWl.d wter b ... in 
operaticD .,.,uld ~ 
needed. 

Ihe SDltl YM-J: rill-It 
pI"l!!I abc-ut 1.:5- trllu 
IJOII-tb of d_-"ite. 

RDeIl in tba left Ilnt
_nt has hiSh per.eabi
lit.,. • 

""I$' ICCUI rDl..a lIIJUlcI 

hive t~ be c~ltraeted. 

('!be t.c.poc Pipeline 
oonIci be inc ho:lacl u 
part of thil pr"jl-=t:.) 

1tIna"l"a!!!nt: IUU "Ult ~ 
uplt:r" ... fro. relarvc-ir 
or FO"ll!ld _tar rechule 
_t.:cl1i~iel in "r.;!ar t~ 

>:'I!!gulate the lciditimaa! 
nmoff. 

.. , 
provide 
bl'lhc-

electric 

P"'"'' 

..., 
"roviele 
hylfr~

ele.c::tric: ,....T 

Pluc:tult:iou "f -"ea.on.l 
_t<!:T level in eltee .. 
of the ,!!!ltisting _ter 
level ebaIl~. may hIve 
10 ... effect. ~ vater 
qadi-t,. .1 _11 •• 
env iron_nt • 

See additional ee ... nt. 
un.;!er (a} above. 

Wlter would" potlble 
DId Imitlble for 
irripti~n • 

lotoIt of tbe n .... TV[Jir 
.r .. h pobUc pTo
-pert, • 

The releTV[Jir would. be 
vahl-!lrlbh! to relerl'oir 
aUt.tion; bo-,vl!.r. I 

pr-oviaioa for ailtation 
Cln be de.i~ted to 
t:be Tl!!::l-ervoir. 

Unll'oidable .. ~.rle 
effect I require -iti .. -
tioe: .,I1J:nl. 

Pilhadea taloure. _, 
be: diaturbed durin. 
OlnltrllctillD. 

'liPbetber the ledillent 
y.i.eld effectl ere beDe
fidel," c1etrt.Dtal 
'rill c!e;MInci O'Q the eare 
enTehed in th"" 
....nsge_lIt prop"_. 

:hed to eatebUsh ,i.dd 
Qbli.lti[Jll1 by prior 
rilht. 

All eatabli.bed V:l!ter 
rilbt. _ .. It be s .. ti.
fied. 

HUlt 1'P-pTo-pri.te _rer 
thro-agh SWC1l. 

KIa"£: enter into I.p'ee
IIImt. nth a nu.ber of 
IKeneie •. 

V.ter riCht. ba~e DOt 
bun fully :Ftl3l!ied. 

MUlt ~nter inte- 'aree
_ntl with I. l1U_ber ~f 
Ipaelea. 

It. C"oordu.ated ."'",orCI! 
H.mate_at A!P'ee_at 
¥ill be Te'CIuired ta 
leeure the .c::ooperltion 
of ot.her -"tate _d 
fe<l!eral reaooree and
laud .... ae-nt 
IlI'I!nd", • 

!i% (HI4 • .o/118.hl0.o) in
erea.e in firlt COlt, 
etae to c-onjlmcti ..... woe, 
'ifill illerene the 'Pro
duction by S1% (lJ110/ 
!lnS-dOO). 

.l jlTelidnat,. raview II, 
DVR. iadicltea t.bat • 
fe .. ibility-ll!.Vel iD
l'eatilletiao the-uld be 
deferred until after .. 
Itud}' h daae re.atdiDI 
tbe ealarll"'_nt 01 the 
Ceehu.. ~eler.air or 
buHdina new Gibraltlr 
Ie;leTVoir. 

Vecetltica. manage_nt 
eau be iuitiated :and 
bell.l!fit. rea1i:B-ed with
in 2 '" l yeln Ifter 
Meo! for edditi[Jnal 
atrea.flo'll il 
u e-ertained. 
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TABU 32 (C:cadn1;l:ed I 
sm.wt"Y (J1 SAlfTA "YN!Z (OPPEl.) 3tl:!ARU IlA.l'RlI: SDPi'"LY OP1"IOIIS 

I-ao::re- !Iti ..... ted 19SI, 
_lItal prllject eoltl .. , Ii'ILt~T '1uality !.eg .. l 
"roject " .,' eaerJ;Y ... m' 

V..,hr lupply yield ~"It • ""It> i!;na:ineeritll re'l.'JlUed etnrir-llIU!letltl.l in. t itotion.l 
GptillD. (MY) ( I!il.$l ($IM') oCClI-liderILtionl (kWhI A!'} conlideratl0n$ ~Gnlidt!rl.til>nl R.O'm4ri:1 

•• lIelther 31)00 • • Dete~iD&tion of 19&- MiD_l ... effe~t. of in- Cloud 8eeding in Ime Thil pr-ojt!~t " =-Hoolificltiolll co _!lted vatl!r IUP-PlJ' in erel~ed le ...... onal r.in- area CIluld IIIlldif), p-re- goin!l; _ .. m yiel-d 
",00- l"rfICt! rel"TV<:Ii:rF _uld fl11 rnt filh snd wild- cipitltioq ill another VI'luld T@lult =1, fr~ 

require de-tlil,d CIpflr .. - lih U'e u.po .... ibl" ,. u-ea. lQ.ditioClD,1l c::1000 
ti<:lDal Itadiel. dete .... ine. _e"dilla:. 

Cbw leeding I,,~&n CO .. 

be lIOn effecti_ "ell: 
eonducted tr ..... nrcraft. 

,,,,,.d I"ediu. i • .o.t 
J'To<tac:the during 'lIII!t 
~ .. rl m' le ... t predllc-
ti_ m dry )I'I'l.r,. 

1. STAT! WA T!.R '''' .'A . " r.porutiaa .f ... IIIIter 3130 The quality <:If swp. C_tract between State J!. pr ... li.iD-U'J' r-avi_ b, 
PROJICT '" ". '>PO' 9 .. tl Y-... __ ter lIOu!d be gDOd. and SI.C!'C1i'CD i. '" DIoII. ind ic.lte. <l, .. ". -SubU'e .. 1IOuid relique ". &?I!TI,e 1984 ;:0:11-1 ti tu- pl .. ce for elle of iaple- p-rcplued project i. =, ". ~pl.et.illlD of th .. " (in .g:/L at' Check .,utlti ..... COltr.et. c_petiti_ eCOllo.i-

c:oa.t,d Braaeb .tI\lI "'" ,5-Co.aat.1Il 1IT&lIe'b) ~. between SBCFcwtD alld c.lly with .. lterq .. tive 
I two -,uwplnl -planu, Ibillf1l ia Table l6. agl!lIciu "''' u. '" .oureel of IOppl)' 
three regulatory It<:lTlfe ree"i~e SIi'? wateT "1 .".ilable to swP. 
lite'" - tanka, ,,~ be- IN!!eded. N<:I _jor 
pipelille.) legd 0< in;l:tituticllal 

;proble. il aatic:iplted. 

• . .. deterailleCi . .. WoLter ,-ielil Cl.n.not ". e~tUuted rithin rellcn.ble accuracy. 

IiGtl! : Opti .... , in C!PITAL U'l'nRS Ire mclllded in ae-lec:ticlI- of dtetlll .. tiV1l!!!-I. 
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PROPOSED CALIFORNIA AQUEDUCT 
COASTAL ALIGNMENT 

LEGE:ND 

III SUBAREA 

",,;~ 
.#'~h 

o wATE~ SUPPLY OPTION (SEE TABLE '32) 

- -, PROPOSED INTRA- COUNTY 
DISTRIBUTION SYSTEM 

o 

SCALE 

.0 
hilLES 

I.AKE 

Figure 23- SANTA YNE;Z (UPPER) SliBAREA WATER SUPPLY OPTIONS 

DE,.AItTMENT OF WATER AUOUR.cE:II, SOUT\iERN DI!lTRi'CT, 1'11111 

77 
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PROPOSED CALIrORNIA AQUEDUCT 

COA.STAL 

LEGEND 

SUBAREA 

o WATER SUPPLY OPTION (SEE TABLE 33) 

~ - PROP-OSI::D INT~A-COUNTY 
DISTRIBUTION SYSTEM 

PROPOSED LOMPOC PIPELINE 

o 

.JAMESON 
',_.~.:-~_: t~KC 

SeAL-I: 

~ 

10 
III 11.1::5 

CAAPINTE Jl:IA 

.0 

Figure 24- SANTA YNEZ (LOWER) SUBAREA WATER SUPPLY OPTIONS 

DEPARTNI::NT "OF WA,TEIi FU::;SI"lURC~S, SQIJTHERN DISTRICT, 1985 

78 
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W .. ter .... ppl,. 
optiClIl 

1. CACIUQIl 
Hszuon 

a" Cl.tb.
aUl!rvcir 
(UIII'IIfG} 
... ec.j"UH 

b. 

PI..- LoI:poe 
Pipl!Hal! 

" ... ,,
UDU-On 
DLIG,,(21') 

{ nrCLIJ)U'C 

""""" l"IflLln.J 

! 100:rt!

:_ll.taI 
I prOojll-C.t 
, yhU 

( ....... ) 

"" 

"oo 

tHO 

e. CACBtIKL l:!S20 
:u.snVOIR. 
DUG, 127 ' ) 
-+ QloIU" 'DSIl 

(!RC1UDDIG. 
,..FOe 
l'IPELUlIi!:) 

E;nauteol 1934 
=Ooi~et co.u 

••• 7. 

Hi.2 ... 

;501.1 lOOT 

.... 

"!ABU: :!oJ 
SIMLUY OF S"U"rJr, 'fII'I:!: (I,[MrlU) SUUUA Il.lDIl suni.:Y Ol'TIOliS 

ZIlIi-a •• riDa 
eotId_catioa. 

12 !leV preduoIlt:iOD. _n. 
!JIIuld. ba .. to '!Ie -0)'11-

Ittuet.d" 

TboI u:iati .... c1_ bai"t 
1III1l14 N r.i ... .cJ 21 f •• t" 

The .Ki.till, '9i11y.,
_Illd: baTl! to be d.1.
_Iltlad uti. • MY 
.pin ... ,. _u1d. btl .... to 
k eGa.truet.c1, 

j, DO' iat.b tow.t &t 
tb. TlColct. I'm_1 
IfIIDU baft to Ire eoll
.. truct.d." 

eoa.ttu.c:tiCIi _,. "(Ilire 
__ lII"ub. IIf tb. 
.. tit Io."f • .: ... but IIIIIt II. 

_jar .... hrb. Oof tbl! 
n.lna-it. 

1IfaJn:a,. nittfOTu ...... t 
'IlIIIelf'lll. 

:zg. 15h pt'oW«.ion 'III!U. 
"""Ill!! ·hII.,. to !:It: COII.
_Wltet.,,, Kodifil!d. 
OfMWattaa. I)f ~ c· ... u-
wir UtI. ~D1d'd- ... t .. r _ill l'(J.uld be aefn" 

." 
~." 

"Ull.uired 
(Whlu) 

..,. 
prO"l'iocle. 
hr.cJro

e1eet.rie _. 
b, 

p:l'O"i'ide. 
b.y.cJro

deetric. ..... 

"", 
-pt'Oodok 

byl!rCl
.electric. ,.... 

Vl;tar -Ij,'IIdit.y 
~. 

e-a:.ircm..Dt.al 
eo ... ider.uiollll-l 

I'luet ..... tic-n of .I!"\lllal 
_teT Ie.,..1 in -e.:ee •• 
~f the .xiltiQI .. ter 
1.,..1 tb.Il ... 
__ y ha.'TII- .0.. elflC:U 
~ _ter qll .. lit,. .. 
__ 11 •• .,.. Illyinl1l_tlt" 

A -,octLoOll of .. otOlIIQty 
park _Illd. N in...ad.t.d 

lIoIt 'Of the had th .. t 
woul.cJ Ire itlllllc:lat:I!d i,., 
O'II'QItd b,. 1l'511" 

V.t.r _dc:l _ pDt .. ble 
-lad. :luitable fOr 
·uri •• tioll. 

ttll,n·oOid .. ble .mne 
effeeta reqlJire -.iti ... -
tiClIl •• "urelF" 

P1.b.riee rUO'ln'al! ... )' 
be d1.tllrbe4 olIJri'lil 
cotI.truc.tiOll., 

?tuctuatiOIl of .ea:loa .. 1 
re' .. -nll-ir .. tet laTe1 
in nee .. of the 
.:ri.till .. Wltl!r 1.Tel 
dloIllte··rba_ 
lome I!ffec:t. CtI ¥ll-t~r 

'i,ollitJ' I.. 1I'I!1l ;1;1 011. 

eDvU:-=_tlt, 

,.. .. 1 ... 
iD.tihtio .... l 
~tld .. t.tiollll. 

A:ay clla"...,. ill "pera
tioll of til .. r..e-n-oir 
_101. Te-lj,a!rl! til. 
a~ •• _t -of ""S.Jonau 
of &eeta..tioa (V'Ia), 
Satlt. YDeJ: _iT"r Vat.r 
Cou.lry.tio'li Dil;triet, 
<s.nvCDl. cd. CoICb_ 
!!I_ber tJait., 

Wia •• iHiut ..... tll"t 
COD;&1'''.,i(l8,l •• tllori
... tioll 1IOo.ld. lie .e •• 
to .. a.l .. r •• th. 
r.I"1"'I'oOiT" 

lISH, S'fiWCII. .md. 
CIICb._ !!I __ r ttait. 
_uld Ita..,. to a~ •• to 
.my elllari~ll.t _toOTe 
it CClllld ~ .pet.oOT .. d 
cd alltbc-rhad., 

Anr _larp_ll.t .mil 
eII_cu in oper .. cloll 
of thl! J'-I"r.-e-ir wo'll1d 
l'eoqu.ir. the ..... a.t: 
of USIa, SIIIJC1), ..... .:11 

Cacb .... "_Nr Uc.it., 

. 
i. ,.. .. liaiaoU'y l' ..... i .... b)' 
DIa ia.ic .. ·t ... that n. 
~oj.et. _n-l.Ilt .. .a 
huibilit,.-liI.-.l ia
"...cia-tiD ... " 

20% (60.a/'I,,~lOO) !a
cr ..... ill. fint co.t of 
FCl-j"C.t. 411. to- c.Da.
joclI(:t[,.. lUI, IJl;ul;ld r.
.'IIlt hi ,.% 
(135.20/777lhllJlJ) 
~re •• e ill pro.cJ~etioll. 
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'" o 

Water lu?pl,
Olptill1l. 

•• C.chu.. 9210 
a ... arToir-
p;r.lri • (.n· ) 

PIUII LGapo-c: 4000 
Pipt!lin .. 

eo. C .. chu.. lSllll 
R-e.ervoir 
!111g.03') 
+ Conj.n ... 

Plus ~""e Ioailll
Pipeline -

61.1 ." 
... 

11,0 140 

16.2 ... 

TAILl!: II (Ccrltin"ed) 
SONI.U.Y or :uJn'A. YllEZ (J.oWZll.) SUUi.U WATU SOfP"LY Il-PTIOltS 

E'Q&iQ;e:rl1lo1 
=onli"'ra~iona 

no., •• btill& ..1_ 'ui,lhr 
_ulet be nil'ed .13 &",1:. 

n... ·uhtiac l:IIill"'l], 
_1iI1Ii __ to be ,H'_l1-
tl .... m.cI .. ....., Ipill ... ), 
_ .. ld baft to !oe COll
.tru-c:t ..... 

.A. ___ mt.b rover foT 
tlI", 'h~hte -r~_l 'IIlc .. aU 
ha_ to be co'utrl.let .... 

Abont C., .dl", of HiIh
'Illy 1.54 .... nIdl lIa_ to be 
rab·d. 

!he l:Iu.t1et fadliti .... 
_Illd. Uft to _ ,1l.t .. "oI.1I 
40iI E .. t. 

Coxlltru.ctle-" -J' r.qllir-e 
_ l~rill' IJf tb.e 
.. tlr laTfae., but DOt • 
_jilt M_terUl, IIf the 
1I:","oir. 

30 "''11 prc-daetio-a ... 1t. 
.... 1:1 tel boa C01IItTnCt .. d. 
0l*utkOIl. of HlIe-rvoiT 
aiel FClWLd .. t .. r b .. b. 
Wou.14 Aft to be 
_Uli.d, 

." 
ertern 

requu-eCi 
(k..n.I9) 

Mo, 
prO?ic!.e 
bt-tiro

.1 • .c:tTi~ ,..., 

"" FO'I'ide 
bydro

elact::d.c: ,..., 

W.rer quality 

e' 
e:mriT"u_ntal 
oo-a. icle-rltio-a. 

A p:lrthn IIf I. 'i>OUQt,. 
-,.r1l _\Lid be 
itHrtllbtd, Miti • .-tieD. 
_nur •• r~quir • .d. 

Molt elf tll'" u"!Id tllat 
>llDaId be inund.c:e.d i. 
owned b, usn. 

W.~"'T _uld be pot .. ble 
;m.d .uit .. llle far 
irri;ptioa. 

IJeavoideble .oIver .. ", 
effe.c:t. l'el!,uir-a aiti.e
tieD _ .... UTo!! •• 

Yialleri",. Teaouree _,. 
be -dbtuT'bed dudnl 
con ... tru.c:tioa • 

Fl~t:uatiCtt of .ea.onal 
re •• rvoir vater leYel 
in eJ:;:au of the lUi. t
in, lJ'ILter le .... l ch'-Il.pl 
__ y bI..,. 1_ .thee. 
~ water I!,~ality and 
ec.vir_llt. 

.... ., 
m' 

i:utitutiollal 
w:lllider.rio ... 

usn baa irulic.at.1I tbat 
-c:coDlT ..... illlll.l ."TbDri
.atiOD _ule! be ......... 
ttl eDl .. T'1! thl! 
r ••• r.oir. 

IJIR, IfQWCJlo, .. d 
Cach_ .... lIar Unit • 
.... uld- u.,.. tel au •• tD 
an,. enlaTp_nt "bre 
it -c:Duld be .-panaor" 
nld autboTi .. d. 

Mr1 l!U!arl'!_nt I.Jld 
-c:han-Jo!!. ill D)MIrloeiell of 
the To!! •• rw&ir .ov14 
h.ave toll be .ppro •• " by 
IIS!R, Sn'iiCD, nd 
each ..... :K.bar Unit •• 

.l ,-reli.i:l1I.r,. re'l'iI..- b,. 
-.. iadic.t .. thet th. 
~oiect .. Tr.D.t. • 
f .... iboility-l .... .t 
ia ...... t:i l .. tio01l. 

lSI/71.e/61.1z100) 
ia~r •• II. in fint calt 
CJf ptl:lOj.-c:t. tb.J. to e<lS
jUll-c:ti'n WI •• .aldd icl
-=1" ..... - the pTocluctioD 
'by S2% (lSOlO/9210:dOO) 
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f. CACIiUN!lr, 
DSIlI'i'OII. 
IlMLilC.(/!2') 

(]Il~ludi"!ll 
Le.poe 
pi .. ~lill"') 

10590 

:1". CACHUKl 1149\1 
UShWIl. 
DUC.(U' ) 
+ OO!fJ. US! 

On.::lodin& 
La.po.:: 
Pipl!=linl!=} 

0>.0 

~\I.O '" '0 
.SO 

~ I!=ziltin8 d .. height 
_uld b.. r.i"eli 102 fll"t. 

TbI! e:o:iltin:il: "pill,,", 
_uld have tu '"' <li •• n.
tied ~ ~ ne .. ,?illw.y 
weuld Nlvt! to '"' con
ItTlleted. 

A nell" i-lltab tower for 
tbe Tecu19te T9IIDei lIOllld 
haft tu be conltructl!=-d:. 

Abcut 1.2 till!=l o.f Hicb
_,. 154 lI'Ollld have to be 
Teloe.t..,d. 

'l'bI! Clutl-!!!t f.eilitie .. 
'110"11 U ha'ft! to be 
"'~t-!!!udl!=d -W\I feet. 

Caaltr~tioD .. y ~quirl!= 
.o.e la¥eriDI of t~ 
water ,uTfaee, but DOt a 
_JOT dev..-te:riq: of the 
T •• eTvoi:-. 

32 uw 'IITOdu;:tiCIlI _Ill 
DIlled to be eOllltTu.ct.d. 
Ojll!Tation of TI .. ne-iT 
and grOUll:Ci! vateT ", .. i ... 1 
lIOuld bi.VI! tn be 
III:"Hfi",d. 

HiBmal .. , 
pTad_ 

b:ydra
e1eetrie 
","" 

.., 
:\I'To-.ii!-!!! 
byllro

eleetri.:: 

PO"' 

A lOTti-on of I cOVQty 
pad: youid be inundated. 

ICMt ot t'Il-l! hn.d tb.t 
_uld "!Ie ul:tqdl.tecl i, 
_cI Cry "USn. 

Vatu .. _Ill<! be pot .. ble 
ID4 Ill.iUble for 
irripti.Oll!. 

'Dnaveidl:ble .. dv4!ru, 
ef.het. nquirl!= ,.],till.
ti011 •• 'UT",I • 

!'ilbI!ril!l nlOUTee ., 
:boa c1iltuTiled durinl 
.... n .. tTuetion • 

FIQCt~ioD of I."'QQ .. I 
T.'.rTni:r .. ter I.TII 
i1:l ",zee.. ot th... ..:ril t
ing _ter level c:hanpi 
.. ,. hoIve .ao.e effe~ta 
OD WlteT quality and 
i!!D..-itOll_lLt. 

U'SP b .. udieatecl th.t 
eClII.fr".liuII.I.I .. ut:huri
:uriOll lPDuld :beo De~ilIId 
tu enlaTI~ the 
r~ler ... oiT • 

mo. sn'lirCIl-, and 
Cl;::h .... :>I.her Uait .. 
_ull! have to "IT •• to 
oU)y en.l."'IIII_nt "fon 
it could be .pon.cT.d 
_4 lutborised. 

hy oIDI.u...-;nt _d 
elIalips iD (I~.tioa of 
tile rU.",oir 1IOuid 
ha'ft! to be Ippro_d b, 
USIII.. snWCO. .md 
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when available. either directly or to 
recharge ground water basins. As a result 
surface reservoirs would be drawn dow~ 
more quickly than in a safe yield mode of 
operation, thus minimi.zing evaporation 
losses and maximizing the amount o(storage 
capacity available for the next storm. At 
the Same time, the use of ground water 
basins woUld be reduced, allowing the ba.sins 
to fill 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 l When reservoirs 
cannot supply normal amounts of water, the 
ground water ba.sins would be relied upon to 
meet the shortage. 

An estimated 3,500 to 6,900 acre-feet per 
year may be gained by conjunctive use 
operations in Santa Ynez and South Coast 
Subareas. An earlier version of 8 10)000-
acre~foot per year addition to the water 
supply by conjuncti ve use was analyzed by 
consulting engineers and the Santa Barbara 
County Water Agency. This earlier version 
was a compleK program involving injection 
wells, lower operating levels in Cachuma 
Reservoir, dewatering of the basins 
downstream from Cachuma, and construction 
of a pipeline to the lower Santa Ynez 
Valley. It also included, as in aU conjul1otive 
use analyses, the coordinated fulfilling of 
the water rights of all member agencies and 
prior downstream rights a.S modified by 
S\o\-RCB Water Rights Decision 73-37. 

Although it would develop a larger yield, 
the earlier version would do so at the 
expense of hea vy drafts on the ground 
water basins; therefore, it WaS (oWld 
unaccepta ble. 

A new conjunctive use r;:trogram has been 
mOdeled for the existing Cachuma 
Reservoir, the three enlarged versions, and 
the New Gibraltar Reservoir. The program is 
based on modified reservoir operations, 
control of surface watet', tunnel water, and 
some ground watef. It does not rely 00 
injection of water or spreading. only on 
indirect storage during wet periods by 
surface delivery of Santa Ynez River weter 
for direct uSe in areas that normally uSe 

~ound water, with cessation of or decrease 
In amount of ground water pumped So that 
~he basin builds up nat urally until its water 
1S pumped later during dry periods (also 
known as the in-lieu-of-pumping method) 
'The South Coast and upper Santa Yne~ 
~Ubare!ls' ground water basins would be 
lOvol ved. The a.gencies receiVing conjuncti ve 
use water yield would ha va to agree on the 
par~?l?ters, location of new ,ground water 
faclIItles, use of existing wells and 
distribution of ground water when needed. 

Proj::ct yields, ground water baSin storage 
reqUIrements, and ground water pumpage 
capacities and frequencies were analyzed so 
that conjunctive use operations would not 
stress the reservoirs to the point of no 
surface (Le., tunnel water only) deliveries in 
the worst-case drought years. The 
worst-case drought deli very levels of 
surface plus tunnel waters were established 
at 70 percent of normal water deliveries 
occurring for most of the years in the 
hydrologio study period (1919-1984). Ground 
water withdrawal requirements were kept 
below the 200,OOO-acre-foot level. Results 
of the analysis are given in Tahle 34. 

The present oeca'sional high turbidity and 
seasonal quality variation of Cachuffia 
Reservoir water deli vered through the Santa 
Y"nez outlet, Which would be aggravated by 
a conjunctive USe program. limits it mainly 
to agricultural use. The turbidity and 
quality problems al.'e the result of taking 
water from a 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 20"oubic foot per 
second intake tower at Bradbury- Dam, 
whi ch forms Cachuma Reservoir. 
Approximate cost is $2.5 million. 

2. Construct it slanted 3D-inch intake pipe 
to lay against the- upstream faoe of the 
dam. Approximate cost is $1.0 million. 

3. Install 8- lOW-head floating pump at 
Bradbury Dam. Approximate initial cost 
is $0.5 million plus annual cost of 
opera.tion and maintenance. 
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TABLE 34 
INCREAsED YIELD AND cosT OF CONJUNC!IV~ USE OPERATIons 

Increased yi~1d, 
Bcre~f~~t De:r: v~ar No'. Annual Initiel 

Rl"'servoir conjunc- of O&M cost, cepital 
Reservoir tive Tote1 we 11a* ($1,000) cost 

ooe ($1 000) 

Cac:humB 
Existing 3,500 3,500 22 95 6,900 
Enlargemen t (27') 7,nO 5,750 13,520 29 141 9,100 
Enl~rgement(33') 9 J 270 5,743 15,013 30 153 9,400 
Enlargemen t (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 worst-case qt'ought year .. assumed to be 500 gpm/well . 

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

Caehuma Reservoir Enlar~ement (27 feet). 
This option would add 27 eet to the height 
of Bradbury Dam, increasing the storage 
capacity of Cachuma Reservoir to 300,000 
acre-feet. The increased capacity would add 
7,770 acre-feet to the annual yield from 
Cachuma. Reservoir. The dam enlargement. 
which may require some lowering of the 
water surface, 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 Enl8r~ement (33 feet). 
This option would add 33 eet to the height 
of Bradbury Dam, increasing the storage 
capacity of Cachuma Reservoir to 326,500 
acre-feet. The increased capacity would add 
9,270 acre-feet to the annual yield from 
Cach urna Reservoir. The added yield would 
be shared by the South Coast and upper 
Santa Ynez and possibly the lower Santa 
Ynez Subareas. Th"e dam enlargement, which 
may require some lowering of the water 
surface, but not a major dewatering of the 
reservoir, would cost $71 million. The cost 
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was determined by straight line 
interpolation between the cost of the 
enlargements of 27 feet and 42 feet. 

Cachuma Reservoir Enlargement (42 fe;et). 
This option would add 42 feet to tile height 
of Bradbury Dam, thus increasing the 
storage capacity of the reservoir to 364,500 
acre ..... feet. This would add, 10,590 Q()re-feet 
to the annual yield fr,om Caehuma. 
Reservoir. The enlargement; whi.ch may 
require some lowering of the water surface, 
but not a ma.jor dewatering of the reservoir, 
would cost $80 million. The added yield 
would be shared by the South Coast and the 
upper Sants Ynez, and possibly the lower 
Santa Ynez Subareas. 

ThiS reserV'oir 
of 8. dam 

downstream from the 
existing Gibraltar Dam. The existing dam 
site was not sele~ted for enlargement 
because of the unfavorable geology and 
topography of the area for a higher struc
ture at the existing site. The proposed new 
reservoir would have" a surface area of 
2,300 acreS and a gross storage capacity of 
175,000 acre"-feet. It would have storage 
space for about 70 yearsl accumulation of 
silt before planned storage capacity would 
be affeoted, thereby solving the Severe 
siltation problem of the existing Gibraltar 
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Reservoir. (The existing GibraltBr Reservoir 
has a surface area of 276 scres and a 
storage capacity of 9,000 acre-feet.) The 
proposed dam and reservoir, tmder a safe 
yield mode, would add 8,335 acre-feet per 
year to the annual 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 12.6 million cubic yards. 

A pipeline to Lompoc could be included in 
this proposed project, if the Lompoc area 
were to participate. The pipeline woUld 
ha ve to extend onlY from Cachuma Reser
voir, although the actual yield (above 
existing yield conditions) would be de
veloped by the construction 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 construction would cost about 
$98.8 million, excluding the ,cost of 
right-of~way and the cost of relocating 
utilities. 

State Water Project. Delivery of the 
entitlement of 2,578 acre-feet into the 
upper Santa Y nez Subarea would require 
building a pipeline from the Santa Maria 
terminus to a turnout near l:l.ighway 154 at 
Santa Ynez, in addition to completion of the 
83-mile Coastal Branch of the California 
Aqueduct. It would not be economically 
feasible to import SWP water to upper 
Santa Ynez without the participation of the 
South Coast Subarea. 

Deli very of the S W P entitlement of 12,000 
acre-feet to the lower Santa Ynez Subarea 
would requite completing a pipeline from 
the terminus of the' Coastal Branch to the 
Lompoc area~ as well as the 83-mile coastal 
Bra.nch. The pipeline, which would be routed 
to minimize pumping along the way, would 
convey the water through Santa il,1aria, 
Casmalia, and Vandenberg Air Force Base to 
Lompoc. This lateral is commonly referred 
to as the Lompoc-vAFB Lateral and would 
be bl)ilt as part of the IeDS. 

If the Lompoc-V AFB Lateral were built, it 
would require one pumping plant, 3 storage 
sites. and a 33-inch pipeline. The final 
configuration and cost would depend upon 
the actual level of participation in the 
lower Santa Ynez Subarea, as well as in the 
Santa Maria and San Antonio Subareas. 

Importation of SWP water to the lower 
Santo. Yne:z; Subarea would greatly improve 
the local water quality. It is also to the 
advantage of the City of Lompoc to use the 
best quality water available throughout its 
system to meet the stringent waste water 
discharge requirements that have been 
established. 

'~-~nfaf,~~e,T~:h;iS reservoir would 
;(j Creek, a major 

tributary to the Santa Ynez River. The 
proposed dam site is about 5 mUes southeast 
of the City of Lompoc on SBlsipuedes 
Creek, two miles upstream from ita 
confluence with the Santa Yne20 River. This 
is an option considered for the lower Santa 
Ynez Subarea. only. 

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

There is a wide variation in precipitation 
and runoff in the watershed from yeaI,' to 
yeaI.'". However, after releases to satisfy 
downstream water rights and losses to 
evaporation and unrecovered spills. possibly 
6,500 acre-feet per year under a ground 
water recharge mode of operation or 2.850 
acre-feet per year under a. surface delivery 
safe yield mode of operation would be avail
able to augment the local water supply 
under average climatic conditions. However. 
the estimated yield in the ground water 
re~harge mode may be too high because of 
limited storage capacity in the LompoC'! 
Ground Water Basin. . 

Desalination of Sea Water. In spite of its 
high cost, this option is considered a 
potential source for part of the future 
water supply -in the lower Santa Ynez Sub
area beca.use of the limited number of water 
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supply options available for this subarea. 
Costs developed for the desalination of sea. 
water in the lower Sante. Ynez Subarea 
using reverse osmosis are given in Table 35. 

Of a.ll the proposed local watet' supply 
options, exc1usive of the SWP option, only 
sea water desalination could provide 
sufficient water on its own to make up the 
deficit between the subarea'a current water 
supply and its demand. But it would be an 
energy-intensi ve option at a high cost. 

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

- Hot Springs Reservoir 

TMLE 35 
DESALINAT10N OF SEA WATER 

BY REVERSE OSMOSIS 
IN SANTA YNEZ (LOWER) SUBAREA 

Plant capscity, AFY 
Capital cost 

Annual capital cost 
Annu3l operating coat 

Total annual cost 

Unit water ~ostlAF 

12,000 
554,200,000 

5 3,396,000 
$ 9,240,000 
$12,636,000 

$ 1,054 

Assumptions snd Method of Computation 
1. plant life ~xpectancy, 30 yea~s. 
2. IntereSt rate, 9.5 percent. 
3. Unit energy consumption, 7550 

k>1h!AF, 
4. Unit energy cost,$O.085/kWh (local) 

and $O.o3/kWh (State). 
5. Energy recovery equipment cost 

in~luded in capital cost. 
6. Ope~ating time, 85 percent; main

tenance time, 15 pe:r:-cent; fresh 
water recovery, 3D percent. 

7. Seawater TDS content 35 000 mg/L. 
8. Plants made up of 5 MGO or smaller 

modules. 
9. April 1984 co~t base. 
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- Camuesa Reservoir 

- Watershed management 

- 'i'Veather modification 

- Lompoc Reservoir 

- Low Lompoc Reservoir 

- Lompoc off-stream spreading 

SOUTH COAST SUBAREA 

The wa.ter supply options considered in the 
South Coast Subarea are described in Table 
36 8,~d located in Figure 25. Because of the 
locntton of water supply options involving 
Santa "inez ftiver drainage systems (i.e., the 
Cachuma Reservoir enlargement and the 
New Gibraltar ReserVOir), the water from 
these sources would have to be im!;)Orted to 
the South Coast Suba.rea fl,'om the upper 
Santa. Ynez Subarea. 

The options selected for further stUdy are: 

CQehuma Reservoir (existing) wlt·h 
conjunctive useI': ,.. 

Cachuma Reservoir enlargement (2'1 f~t) 
with and without conjun·etive ·use. 

Cachuma Reservoir enlargement (33 f~t) 
.~.i.th and without conjun~tive' ~ 

Cachuma Reser-voir enlargement (42 feet) 
with and without conjunctive use. 

New Gibraltar Reservoir witF and without 
co'iyuneti ve use. 

Goleta Water ReuSe. Development of this 
option would involve upgrading the treat
ment facilities a.t the Goleta Sew:age 
Treatment Plant to provide effluent suitable 
for llmdsca.pe irriga.tion. However, Goleta 
water District must request entitlement to 
SWP water in order that the project be 
fundable under tile local projects guidelines. 
The project is descri bed in this report to 
illustrate a.n a.vailable water supply that is 

* See Santli Ynez Subarea for description. 
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Pluctll.atiOlll of .e,,=ll 
r.'.rYoir vater 1 ••• 1 
ie. nail of the n:ht
at wtar u. ... l ebaa.p. 
... ,. h.lVI! ._ .. £f.et. 
C1'I vater ("'lIlity eel 
.eolitll1:l_lIt. 

OS~I. b •• indie.ted th.t 
f;OD&l"-I!!"iaoal .uthori
catioo would be Deeded 
to eql.r..., tile 
TII! •• ~oir • 

1J'51., STUCD, .-rid 
C.cbuaa tt.ber Untl 
would hi_ to lIaree to 
all)' IDhrp.eot: befare 
it: cou.ld beo 8poDlo-,:-eCi 
_d aut:harh.ed. 

~ enlarae.eDt £ud 
ehl.1ll" ia 0p'r .. tioD of 
tbe re'er.air'would 
hoIve to be I.ppro-.ed by 
lJS~l.. S"!:iwCJ). IU1d 
C.eb~ __ ber thlit •. 

II. -prelUUlll.ry rniu by 
OW indie.t .. th.t tb.e 
projef;t .. rr.~t •• 
fel.dbilit,.-h .. l 
in .... t.ia.ti-otl. 

llZ ("90fSO':lOOl:b.er ..... 
in fir.t COlt of pro
j.c.t. dtJ. to eaj-loIIe
ti ..... WI., 'IIOold ill;-
er •••• tb. produc.tion 
by 6.5% (11490/ 
11l-59a:.l!l9J. 
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V.ter .... pp1" 
Clpti(l'!'l 

:2.. Hot Sll-rilll' 
1LelervClir 

1. lIEW (;IIIAL'lll 
:usnvon. 

... !f!V 
{;IILU.'lll 
USU'iQrJ 

_at .. l 
-r.;.tiaued 1984 
=oi~-ct =Oltl 

proj-ect! lat 
yieU I COlt> 

(!l'Y) : (Hi1.$) 

5920 73.6 

.!!I33:50 goB." 

'" 

... 

n au; 3-6 (-COllt il1ll:l"1i J 
smtlU.1 OF SOUTH OOASI' SIDAlU W.tnl SUPPLY OPTIOI'S 

I!:ncine_eriDI 
oI;tJ."lidenticDA 

." auer.y 
r ... qlLir.d 
(kiih/ M) 

EEit:h ... " 1:504 Ill!.d Pandi.e Kirli_l 
Road _uU lave Ie&!! 
relOCAtion. IU.,-

1!:~ltiD' ~let-oytl.t 
a,'l-t_ lIOt .... ~i.I! 
at IM!:V .it •• 

J!l'O!f'ide 
lIyvo

ehc.tri-c ,.... 

'" " ..... 
bJ'dro

d ... =tric 

"" .. " 

WAter qUAlit,

a' 
~.,.ircD_"t.l 
ccllllider .. ti-Clll. 

Portitl-D of PAr •• li .... 
uea ~ll:ld be l-liuDdAtol'!!d. 
~o.t of til. ralervoir 
are. i. privatel,- ~d. 

I-p&ir.eat of ~ •• eat 
~ter '~~ly facili~ie. 

"DC>t full,- an .. l,. .. d. 
WOuld offer addition.l 
nct" ... ticnal appatt1lDi
ti .. ; ntetfO-'l'I (:(11;&14 

lUIe re"t91l-ir r ... tia.. 
u •• dODa: tile P.dfic 
eo..t Ilil-ntioa. tCllLtl!. 

vm.~id .. ble ad¥er •• 
... ffect. tequire .iti ... -
tin •• nt ••• 

l'ullui .. tenure'!! _,
be di.turbed durlns 
COlI.ttaction. 

Appe,r. lD"'it:~t .. ll,. 
.~,.md • 

11"0 -..a.el, -roacl •• 0:
lltiliti-a. thT .... te_d. 

luctl! ... d TerT ... tiDa .. l 
apport_iti ••• 

lill.noihille .nan ... 
",ff.eetl n.lluu-e llitisa
t[.o'Q _ .... UTI •• 

:rhlHtri .... Te.ou.re. -:r 
'be ~H.t"\IT'II",d dud-al: 
eon .. tT"CICtilXl. 

The hallitet: of th. 
le .... t •• 11' .. 'l'u .. o_,. 
be iap.a.ctd. 

Leld 

m' 
in.titlLtitl-I1.1 
UllIliderdiCl"l' 

....ed to nt.bli.b ,.idd 
obligation by p-riat 
tiPt •• 

.tll ...... t .. bli.lI.d .. t.r 
tiabt. aut be 
,ati"fied. 

Ku.t appro~t:i,te .. t.t 
throuab State Il.te-r h
.og~ee. CoatTCl1 I~TcI 

(-SWl.CI). 

~t @nt~r into .. ar ..... -
_lit. with .. nllabar -of 
"l-eDeiea • 

v .. t.t rigkt. b"Te DOt 
'IIt..~ fttll,- ~.lYI~. 

!feed to nubli.b ,.ield 
oll-H ... tionl II,. prioT 
tiabt. 

All e.t .. bliahe~ __ t ... r 
rilh~. aUllt be •• t:i.
fid. 

KWI t &ppropri;ll tot! _ ter 
th.l"o-uih SVl:C:a. 

~t eater into ~.e
_au utll .. _'*r of 
"ll1Idel. 

. 

A prdiaiaar" rnia. 'by 
Il'iII. i.ndi~ .. t ... th.t a 
f .. libility-l ..... el iIl.
_.tiIAtio'll abCl.ald _ 
_f.rred ;mtil • .fta-r .. 
Itt:.d.,. b -.. ulu':sml 
th ... l.r .... nt of 
CaeIL_ ..... 1' ... ol-r or 
eaa.tructia, til. 
Gi~.lt.~ ..... TTOit. 

PreH-.iD:IH'Y u ... i ... OJ' 
DIM. 11ldie .. t: •• that til. 
proj.et _nallt" • 
f ..... ibility-le'ftl b
""ti •• tha. 
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b. !I!J;'! 
GIBMLTAR 
USI!.RVOlR 
... COR.J. use 

( Includi[lg 
I.o":poc 
pip .. 1ine) 

Plus LClllpoc 
Pi"eli:a~ 

5-. Wn~r-!'hed 
lI.1:!l.!l~_nt 

nuo 

91..5 

4." 16.2 

• • 

'" 

• 

IIJ _ .... -p:rod:llction _11. 
vtlulci b4_ tD b.. ",,-0-

Itrnc.t.ed. Modifi<:.tirm. 
of the r-elervoir BIlcl 
a:rowcl .... t"'r b .... in 
opeuticm would be 
needed. 

The 3 ... tl. Ynel. fault: 
~'Ie. about I.~ .il •• 
• outh of d_ .ite. 

'loocl< in the Ie ft ........ t
.ent hal high ~r.e .. bi
litl" 

Nev .<:<:e •• roadl- would 
balJ!! to be Cll-n,tr=tecl. 

(!b~ r,g.poc. l'ipdin.e 
.:odd be iu.:luded ,. 
part \If this ,roja.:t.) 

Hartale_nt Brill' ...... 1: be 
up.tre .. fr.,. ruervoir 
or groQ[];d vat!!r Hch.-.rl!! 
facili~i"" in .or~r to 
re~latl! the additional 
:runoff. 

:ltal' -
pro .... i<f.t. 
byclro

d ... c.tric ,..OT 

Mini-... I 

H., 
pr-OTi4e. --electric 

""'"' 

Ph,,::tuati<'ltl .of lII!a'<'I-o.l 
_ter Iellel in 1!lI<:l!!" 

of the n:l.atin& _ur 
1 .. "..,1 ~b'Dl-e ... y b ...... 
10_ effect. on _ter 
qualit,. p .... n II 
...-avirll~at. 

-See addid.o ll.d C~ll.tl 
under ( .. l ... bove. 

Watl!r WOuld be potable 
.and .Ilitable lor 
uri ,lItion • 

jooCa..t. of the ruenoh 
.. rea i. -public p-r,,
pert.y. 

The rel .. rvoi..: lIQuId be 
~lner,bl", to .ilt,
tio.[I;' 11o_r. a pro
"1j'i.ion fOT liL1:lti= 
el.1:Io "EM! d.!!~igned into 
!:he «.eT ...... ir. 

llmIvoioilbl.e .. -chern, 
eff .. et. r!!lfCIire .utig .. -
tiOD _UU«I •• 

J'i.b. ... riea rellaurce Jay 
"EM! cli.turb!!d e1uring 
cOD.tr"eti.on. 

Ilheth.er the .o!!!diDent. 
yielcl effects .ro!!! bene
fi.l or detTi1U!ntal 
vill depend 011 the eare 
e%-!!rdnli in the 
"luRe"alo!!!Ut pTogr_. 

Need to ut .. bli,h rie.ld 
<:Iblig.at:ionl by priOor 
rigbt. 

All .ellt.bUlhacl _te:t'" 
ri,btl _\lit be uti.
fi .. d. 

Xust approprilte 'llll:t.er 
throu,,!1 SWl.CI!. 

MOIIt entlr 1-lIte ',ll"ee
_Dt -..itb I nlnlber of 
IRendei. 

WateT riRbtl h.a" .. _t 
been full, .tudi.d. 

HllSt e11ter mtl) "ree
.eut .. witb • ~\er of 
Ileoeie •. 

II. Coorclin.t·t!iI .... ollr.:" 
XarI .... _nt IIrre ... r.t 
rill be uqlliT·I"l: to 
''''CIIT>!!! tlle eoo-peratio-l1 
<'If otber n.te and 
h,der'l u'OLttee and 
ll.nd "11-I~nt 
• ,,,,Deiel. 

6-l (HI4.D/9S.hlOO) in
ere •• e in fh.t eolt.. 
due t<:l et'l1ljuuetiYe "Ie, 
_uld iller ..... '" the .,.ro
duetil)Q b,. S7% (BUol 
8315rlOIl) • 

A pceli.h....., r ... vifl¥ b,. 
IliiI. 1-lIdiut·ea th.t. , 
f ••• :i.bility-t.. .... el in
Telti .. ,tit'l1l lhould be 
daflrred until Ifter I 
atuJ,. i. dt'ltte ~la:t'"diDI 
tb.. I1'lhr .... :at Qf th .. 
C ... c"bu.. bll!!rvoil;' or 
to..i1d.iD .. De'l [;ibt"lIlt.aT 
I.IUR-it. 

Vqltlti<'ln "'lUre_nt 
~'D be initi..ted .Lnd 
bl!n.efit. re"UZN with
iq 2 <'Ir 1 ,e.r.s after 
c.eed for ,dditiolll.1 
.tr.e_flo'll b 
I!IceTt.ined • 
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~. ilu.t ..... r 
Modific.atiOll 

Pb;L ... II 

Iccn- ! ht:u..te. l9!101; ! 
_-at&! I pToj'"-~t co.tI : 
p-uj .. c.t I ut tTD1t 
yidd ~<:IIt, !>Olt, 
Un) (Mil.$) (t/AP) 

• • 

21ell 

845 12:.8 1731 

',m 

'tAlL! 36 (CCla-tinued) 
SOMU.I."- o. sml'm m.t.ST IliJI.UB iilTlI. SDPPLY onIOll!s. 

!:qiaurill-K 
oonaioler .. ti1>na 

Deterai"ari-o". ",t alll- llir>ial 
_".td nter aap'P'l,- :in 
I"lITf&ce H!IeTV<llin lIO!IuU 
"Iq.d", "tlil,d OPIU-
ticn...l ttudiaa. 

Cloud an.ma .ppearl to 
ba .. at .filcti"", •• 11 
oonduet.4 fr_ ahcrlft. 

C::loud t.14ml: ia -..:11Ft 

Ftldueti .... dudll. _t 
re an ad leou t pT",duc
ti .... hi dry ,..a.ra. 

-Wlti-!11 I:ClIl40it -auIIt 
be _difh,d Dllf '- tllrll

(lilt flcility _aU be 
r.e.lluired. AD ad4iticn...l 
~iq- atltiOD U 
needed. Appe.q:IF 
nJitll!l!!rlDlly fllllill-l.I!. 

rnablellt fleilitie" 
)O.I.,illS at.ti.o<u. pi,.
Huel, dd Eall.l! -C-yn 
i:uIT'i'oir (IIOt a_ no- 20000 
aerY-olr .. .e.tiODl4 
.bmre) ~ boa c,,:ut=ct,oI 
.. t pr"'i'Ol,oI litn .aDd to 
<h.lied .t"lI:d:aril b, 
ICceptl!d uoelmiquII. :!'N--
jeet Ippear. I.Illiut"uillo&-
1,- iellible. 

Water qadity _. 
_.-ir<fl1_'IItal 
I:Clnaitkration.a 

The effloeu af itl-
cre ... ted .e.acn..al rain
fall CIa- fitb II1d -.ri.l-tI.
life .are isp"'uiblo! to 
<h.hTaLlNI. 

It u uticipated thlt 
no rlrl ~ .ad~.eT,d 
wiHi-lif-e .... cia • .., .. U 
be .ff,eted. ~, of 
~O+ urll <:If _r 
Taaz-/lccicult:ur.l 
laa'!l mulct """'_ to be 
m.t:izl-tec!l. V.t.!' lAo of 
aood qalllity;. ha-l!!Ter, 
requir •• tt-ut .. ,lt mr 
MI WI ... 

Pnloelutia"a _ ... t hoe 

tana U "Ull"'" bill> 
qUllit,. ncl.& .... d _teo: 
.and mei_ be.ltl!. 
Tiao. Water u-c:lIi_d. 
_11-111 .iat.ill rU4!II
.1t-'. 

Erfl~ts of lilt builll
"IfF' ill tb .. :roc-t EDGe 
md IP!I rroUll.d oter 
if'l'lIlity .hoo.Ild be 
_dtor .. d. :teua .. cof 
10ce1 _ .. te _ur 
DPPUU 'llDuld bell' 
~II!"-a the frel-k 
.... e-.e wppli.,l-. 

TYPica! m.l,.il of 
tr.ahd- .... t. Wilteor u. 
.L: 'IllS, 1.1!O; •• , 
l76; -Eml-, 403; -Cl, 
328; Pill- SOli, 31.50. 

LtlSd _. 
-m.titutillnal 
eOlUiqrol-tiDll' 

Cloud "",diaZ ira ,,. .. ' 
lIT ... eco"U _Iii!, porc
ei-pit.ti-ou in .a.notbu 
"', ... 

Any .tt •• pt 110,- Gol.tA 
W .. hr Dil-t.riet (GW)to 
diHTt .pill _rer fa!' 
.ter ...... t tb, aite _,-
ba ~lll .... 4. bo,- tn om",,,. 

QfiI hi, .-arhorit,. t" 
c:ortlt-ru~t:, operlt",_ 
..,d _irIt .. i .. the 
boeiliti .... 

APSI'rcnrll _ed.d froa 
~'. CIlif. o.pt. 
af Iulth Sen-ie •• , 
I!1d Suh IIrboloTl 
eo--t, IlII-pt.-ol I .. IUI. 
C~trueti"'ll .. pp-rcnral 
_deli h .... Wi!. 
Contd C.-i.liOCl. 

l!eJOtilti!r!1 'Ifill be 
req"i.rad !>et __ GWD, 

DIiIII, &1ld SICPCWCD. 

Thia pr-1>jlet ia 011-
Fi"l; Il0/l''' S'iIl' yiald 
WG ... U ruult (IDly fr_ 
.a.dtliti_al clouo!, 
.Idin&. 

A. pr.lisiur,. eni_ b,. 
1M. iadieatea tbl-t tb. .. 
pr"''P'' •• cI ,,",oj'ct ia DOt 
oc.patiti-.. •• c.,.. .... i
¢Ill,. 'lritlo alt,.,.,ti_ 
-'01lT~" of 'app!,. 
.. aibbll to dll' 8'il'. 

... auibiHrr-leftl ia
Hlti.lltin "",""et .. d 
11-1' DIiI!II ""nel...! •• tut 
~ .. 1: of thl ptaje~t 
i •• lilil:lole for ia=1 .. -
liaa i~ tb, IWP. Pb.a" 
11 af thl- ,r",j.et "",1;1;101 
be lad"d if Goleta 
WI-t,r Diltriet c.ould 
Ib_ thllt ti.r. ia &lI. 

...-ared _r1:.at ftl-e the 
nclli_.! ote!'. 1'11 ... 
1:1 4ea7P'-4 fr.". fUrtbl-e 
-I:Cla.i"r .. tiau f"", tbia 
!'I-I.CO • 
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~_ Gol~ til n""d 
c<:I'tIt:-Dl oI.Il<i 
r~~h;Lrae 

(Corp. of 
!ngioll!-lI!-t':I-} 

1 {J _ &UTA IAUJ.I...i. 

CIn UGIO!iF.lL 
WAnt Bun 

PlIan 11 
(GrClllllc:l Wat ... r 
i!ehn fI! ) 

500 

... 
" 111521 

11l1l0 

l.~*** 

11.4 1171-

" lUl 

n... vroj~~t ~i.ta of 
wulti-purpo ........ rth ... u 
d_' COl 8 .... ' .... re-. La. 
V.,u. pol Sa Jo-e 
enau; :eh .. " .... ",ld 
boo I>tI'IItre-U.d to II"r~a
lat. 500 ..e:re-Met poer 
,..ar. 

n. heipte of ell ... ~I 
_uld r"q!! &0- 57 fut 
to -B5 f •• t;. width 1IO'IIld 
be "pprer.:wtel,- 100 
fe.t. 

Gro_d _tar pallpill, 
lifu VII",IOI IIoe deere ... d 
ta • _11 .. IT .... 

~r.tr .... ~t facilitiea 
WIIl;I;ld "lie l(>c.t ... d .. t tlu 
,"i.tiDS Smt. 111:"10...,. 
." ... t .... e.r 'In.~t 
:rlaat. 

n. ol:inri.lNtilHl .y.t: •• 
110'11101 nl,;ll-ire G'UT "20 
..J.l •• Clf ~p*HII"_ 

r.. "1"t •• nor •• fa.::i
]iti •• .u.lt to. c.G1I
nrGeud.. 

l:_rZy 
will be 

r...q-.:lirll!-d_ 

" ."Tr .. ct .. , .... 
_tllr 

Ilith 

'\I"",ld pT.....-id ... flood 
COllltnl aria .. do!itioEII.1 
_tel' l>O'tII.r...-.ti<>,,
throlllb utificiel te

cnerae e-f runoff th-et 
wo\lla be Ion to th. 
o-e:e;Lll:. 

s .... YlI!l-etati<>,,- IlDc:I OT
c:h .. rd. M:ll>ld be lallt; 
bav..v .. r.&:.tnut-ra_ ...... -
eatiOlll l.IId wild lib 
-:r beru!!it fr_ eo-a
tmu.aua flov of wrar 
-u. u-eel .... 

-".elai_CE _tel' _old 
b. .... d for alldaeape 
irriC·tiOll:. 

PrecalltiOll:. suet be 
tabn to _nu.il:-e 
\Nfl-lie mataet with 
th.e ree1.u.-OI _ter. 

tDS- of ell ... -recl.i_d 
_ret' _aU be .l>o-ut 
1 300 ..-/L. 

lIare._ot" ,"",old k 
_cll!-.... r:r betWll!-'" GWD. 
!lICJ'CifCD. nra. #d Il.S. 
Aray CDTpa ot laa:illl~.-r •• 

lIm .... _"t of It'"Il-"o!! 
_t.r ul'leaia __ .t _d 
enr"cti<>" Ye'l,uir ••• 

A!P'IU_lIti _-..1<1 'be 
required Ioet_ell th. 
v.rio ... bellI 
;qII'EId ... 8~> IIIld -. 

A ,reliaia.ry re.iew 
'ay Ilia micat .. that 
the pZ'Dj.Ct. verreDu • 
re"i!oili'ty-lnel iJl
'" a t is .. tion • 

o.ly 1.~! ~ere-fe.t 
Df vat:.eltl.e _tel' 'llDoU 
__ ... ai1&!o1.e IIII' Maher .... -
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'U1Il..! 36 (t:: .. tLnuedl) 
SIDl'/.U.y OJ' SOV!B roAST SOUBA nn. SllPl!L'I" 0"10\11S 

1=Te- "llti ... ted. 1984 
_nt.l Fojltet .eo .. t. ." Water quality lAI •• l 
-p:roj.et ,,, u-ait: eae-r.,· e' e' 

Vloter ea"l,. ,i.U =e.t, eo .. t, EDIia •• -rbt. U'llLir.d. _ .. iron-nt.l m.titlLtiaa.l 
o,.till1l " ... , (xiI ~.$) Uta;,) ;:o .... i.u.r.ti;rn. (1LWh} .... l O)~l;ideT.t:icm. C01Ieid.rdicae ~d: .. 

ll. D!·ULlIttlo. 841 3.3 Ull Tn&-e-.Dt f.ciliti .... "'. ~.lted .. t.r waul~ .. .II.p-.... at'. _lila be .. - n ••• lia.tion 9laat .. il:e 
S!..o!. Btli. " '0 " ~iD& .t_tica., e' -.. fur llU pu-rpce ... 'lQinoi. _~. th~ .... Ti- depoll!D.,b 11"pG!!. tbe yield 

12"-3-.5 S6.1 "" pl.,.eline .. uo .. -- 0_ lc~al _Iencie, d' JI'I' ...... U.d II,. aptiOll., 
,tTl.Iet,d et thl! -p:rC-POII.t .inu.~ .. turn u,'I"iron- -. edee-ted ... "'. eit. tl:l de.ir_1I1II .t .... - _lIt.l .pad would r.'."T'fOiT' ia th.e UiIJMIT 
elm-el. b,. accepted oecur -rille tlle -- eoaetrllctioll .of the &i- I_t. Y ... !,.b ...... ,. 
ttle"!!.nique •• .tnu:till1l of tbe ... - •• ltial _I_at ~.r " . .. ltb.-. pInt ... ". =o .... t "'t .... ..,.,.r.,.....1lI V.ry .... r',. intelUlb •• 

~I .... portatioa t.clli- 11,. th. Ctllif.eo..tal 
ie •• c-i.,loa .... th.t-

C'lif..,.imld "htlt"C" 
'rbe \I'. o.f local de- Qu..alit,. C"CI!It"Tol bri!. 
_ltdl _taT ..o.,.loI _19 C_tTel C"ce.t "Ii()ll~ 
CCla'er""! <b. fn.b 
n;ppU._ Clf the 1Ir". 
I.eaIi.hole .. It .. ter flI"1:, . 

U. S'UTI voun 12435 </A ... t.purtatiea Df IVP .. ta"C" ,,» Q1I.alit,. trl" IVJI _hI" C_trac.t llet._ lUlU 
....,.", to til. Soutb C"ce.t wo"ld .,lLltlb,. 10001.. A_TIlP d' SSCfCWCD i. i. 

Tlu,air. the eow.pletion 1984. ecm.titlUlD."t1F place for "'II:~ o-f 
of the Coutd !I:rauch. (-all. .t ChI~1L 5- a,.h_IIIt:e1:ioa. ec.-
3 ~inl ~eat., , n- Coeual .ru.~h.) u. 1:Tac.t.I be-r.eJD IICICWCb 
sul.a1:ory .tora. tl!ob. n....". :La. T.Ma ". ._OJ. .... lIIet •• th_t u. 
·1 power nlCI) .... rJ illllll1: r. to- r.clti~ JWp .. tar 
42- to 66-iau pi...,line. ...,. ........... d. :'0 _JOT 
md co:ut:ruet.ioa -of the le •• l er wtLt"l.lot.ieul 
lll1:r.-CDIltlt:1 Die:t:TilNti-tll!!! 
S,..tu. (ICDS),tw) p.mpi"ll& 

-proh,,", i • .mti-c:.ip-ateCl. 

pJ..il.lIU. tbTe .. nI.(\IletCl1:Y 
.t.gn .. ..... , plu 30-

'0 39-:lncb pi·pdi"Clol. 
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PROPOSED CAI,.IFORNIA AQUEDUCT 
COASTAL 8RANCH ALIGNMENT 
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Figure 25- SOUTH COAST SUBAREA WATER SUPPLY OPTIONS 
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currently not developed. 

The project is divided into two phases. 
Under phase I, secondary treatment 
facilities would be added to the current 
facilities to provide effluent of a quality 
adequate for irrigating landscapes and golf 
courses. Under phase n, additional secondary 
treatment facilities plus desa.lting 
capabilities would be added to further 
upgrade effluent quality to irrigate avo~ado 
and citrus groves. Water from the desalting 
facilities would be blended with effluent 
from the secondary treatment plant to 
produce water approximately equivalent in 
mineral qu.e1ity to that of loca.l water 
supplies. The water would not be potable, 
however, and would have only limited use. 
Both phases would include separate pumping 
stations and pipelines to distribute the 
reclaimed water. 

Under phase T, 965 acre-feet of reclaimed 
water would be available annually to 
replace the 845 acre-feet of potable wa.ter 
currently used for irrigation that could, in 
effect, be added to the Goleta water 
supply. Adding phase II, up to 8,600 
acre-feet of reelaimed water could be made 
a vailable annually for landscape nnd 
agricultural 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 
economically and technically feasible, 
assuming that future agriculture will provide 
a market for the total reclaimed water that 
would be produced. 

reclaimed water for landscape irrigation 
plus 1,000 acre-feet per year for recharge, 
subject to institutional constraints in Santa 
Barbara and nearby communities. The use of 
the reclaimed water would replace 1,050 
a.cre-feet of potable water currently used 
for landscape irrigation, which could, in 
effect, be added to the City's and districts' 
water supply. The concept report on the 
reuse (;lrogram by the City of Santa Barbara 
and adjacent south County communities 
estimated that the reGlairned water would 
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cost approximately $1,151 per acre-foot. 
The same report indicates that the project 
is economically and technically feasible. The 
proposed project would add pretreatment 
facilities consisting of filters, supply pumpS, 
controls, alum and polymers feed system, 
chlorination, a.nd boosters to pump effluent 
to the reservoirs or directly for landscape 
irrigation. 

Desalination of SeA Water. See. water is 
readily available and the time required to 
build the facilities and deliver a water 
supply is relatively short compared to other 
options. Desalination is energy intensive 
and, therefore, future costs are less certain 
than for reservoir porojects. Desa.lination 
could be provided in whatever quantities 

TABLE 37 
DESALINATION OF SEAWATER 

BY REVERSE OSMOSIS 
IN SOUTH COAST SUBAR&A 

Plant capacity, AFY 12,435 
Capital cost $ 56,100,000 

Annual capital cost $ 3 J 606,000 
Annual operating cost $ 8,108,000 
Annual local 
transportation cost $ 1~853iOOO 

Total annual cost $ 13,567,000 

Unit water cost/AF $. 1,091 

AS$umptions and Method of Computation 
1. Plant life e~pectancYJ 30 years. 
2. Interest rate J 9.5 percent. 
3. Unit energy consumption,/,550 

kWh/AF. 
4. Unit energy ellS!:, $0.08'S/kWh (local) 

and $O.03/kWh (State). 
5. Energy recoveX'y equipment cost 

inc1ud€d in capital cost. 
6. Operating time, 85 percent; main

ten~nce time, 15 percent; fresh 
water recoVery, 30 pe~cent. 

7. Sea water TOS content, 35 000 mg/L. 
8. Plants made up of 5 MGD or smaller 

modules. 
9. April 1984 cost base. 
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might be desired and facilities could be 
constructed in stages more I.'eadily, than 
other types of projects. 

Table 37 contains a summsl.'Y of costs to 
develop a. water supply from desalina.tion of 
Sea WAter in the South Coast Subarea. 

State Water P!:Qject. SWP water delivery to 
the South Coast would require completion of 
the Coastal Branch and the construction of 
the Santa Maria-Tecolote Tunnel aqueduct. 
The aqueduct would consist of a pressure 
pipeline that would parallel Telephone Road, 
U.S. Highway 101, and State Highway 154 to 
the north portal of Teoolote Tunnel. The 
!o.-ystem would contain two pumping plants, 
one southeast of Santa Maria and one north 
of the intersection 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 
Branch would be a State responsibility and 
construction of the pipeline (part of [COS) 
would be a Joce.! responsibilit.y. 

SWP water would require trea.tment. The 

blending of Cachuma water with SW P water 
would improve the overall quality of water 
being served to the South Coa.st. The 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 SW P water for 
agricultural purposes appears to be beyond 
the payment capacity of crops currently 
ra.ised a.nd is not considered in this study. 

Options Not Selected. Othel.' options Which 
were analyzed but not selected are listed 
below. Descriptions of these options and the 
reesons for not selecting them are 
summerized in Table 36. 

- Itot Springs Reservoir 

- Camuesa Reservoir 

- Watershed management 

- Weather modification 

- Eagle Canyon Reservoir 

- Goleta. flood control and recharge 
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CHAPTER VI. FORMULATION OF ALTERNATIVES 

During the screening process, 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 
depicts, for comparison, the water yield, 
both capital and annual operation and 
maintenance (0 & M) costs ranked by unit 
costs and energy required of these seiected 
options, together with yield, costs, and 
energy required of other options not 
selected. Table 39 depicts the same 
information, but ranked by yield. Selected 
options were found to meet the entire 
entitlement within each subarea except 
Cuyama and San Antonio Subareas. The 
water supply developed by some options was 
also Ilssumed to be Shared between subareas, 
such as those located on the Santa Ynez 
River system (Cachuma Reservoir 
enlargements, New Gibraltar Reservoir, 
ete.l. 

Since costs to develop future S W P supplies 
(conservation facilities) are not known, 
Tables 38 and 39 depict a range of $400 to 
$200 per acre-foot of financing for future 
SW P supplies and its effect on looal project 
financing. For this study, $400 per acre-foot 
of finanC!ing was assumed. 

Tables 38 and 39 costs for local project 
alternatives were, developed by SBCFCWCD 
Bnd DW R. Considerable effort was expended 
in developing the best cost data based on 
past studies and some new evaluations, such 
as those done by DW R (local projects on the 
upper Santa Ynez River system, desalination 
of sea water, and water reuse project at 
Goleta) and SBCFCWCD (Branch Canyon, 
Santa Barbara Canyon, and San Antonio 
Reservoirs). Previous cost estimates were 
updated to April 1984 nosts using the U.S. 
Bureau of Recl.e.mation Construction Cost 
Index. 

Costs Shown in Tables 38 and 39 for SW P 

water via the Coastal Branch are the sum 
of SBCFC WCD's share of relat.d SW P 
facilities charges as shown in Table 40 ($72 
per acre~foot); estimated costs for 
completion of the Coastal Branch of the 
SWP, inclt.Hjing pumping costs ($301 per 
acre-foot); and estimated costs for local 
distri.bution facilities for each subarea, plus 
pumping costs. Costs for SW P water via the 
Cuyama Brannh are the sum of 
SBCFC W COTS assumed share of related SW P 
facilities charges as shown in Table 40 ($49 
per acre-foot); estimated costs for 
completion of the Cuyama. Branch between 
Maricopa and the Santa Barbara County 
line, inClluding pumping costs ($1,020 per 
acre-foot); and estimated costs for local 
distribution facilities between the county 
line Ilnd New Cuyama ($50 per a~re-foot). 
Not included in the above costs are 
estimated costs for future SW P yield
producing facilities, which would increase 
costs for these alternatives. These estimates 
are discussed in Chapter VII. 

Costs that were not included in the cost 
analysis for Santa Maria and Lompoc areas, 
but that shollid be considered 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 increased USe of 
soap, water softeners! and bottled water) 
resulting from use of poorer quality local 
water and economic benefits derived from 
use of better quality SW P water. Table 41 
compares estimated treatment (chemicals, 
electric power, natural gas, etc.) Bnd 
consume~ penalty costs. Capital costs for 
treatment plants are not included because 
each water source wi1l require a treatment 
plant and this table is just for compRring 
costs. The consumer penalty costs shown are 
for water after receiving proposed municipal 
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 SUPPLY OPTlONs 
RANKED BY UNIT cOSts MlTH!N SUBAREAS * 

Assumed SliP avoided cost share of lOQe.l project costs -------)$~OO/Ar $200/AF Unit 
cost 

SUBAREA Cepital Ann~al Energy Unit Unit local. 
Yield cost O&H :0::0: us. cost coat funds 

Hater supplY option AFY $1000 $1000 kHh/AF $/AF $/AP $/AP 

CUYAMA 
SRP Hater 1,bOO - 4,030 1, 11 q 1, 11 q 1,11 q 
S~nte. Barbara Cyn Reservoit' 1,500 36,000 1 De 0 21 517 2,75b 3,083 
Branoh Canyon Reservoir 400 1.2,000 36 0 3,210 3,44Q 3,776 

SANTA HARIA 
Sl{P Rater 1 b, 850 - 1,1:)85 430 430 430 
Round Corral Rese[,voi[' 0,700 e3,300 250 a q02 " 141 1,4b7 
De!:lalination or Sealfater 1 b, 950 74,400 b,7QO 7,550 , , 14-3 1,355 l,90b 

SAN ANToNIO SHP lie tel' 23 - 2,100 5ge 598 sq8 

LOH'BR SA-NTA '(NEZ 

SRP RateI:' 12,000 - , 2,220 6q3 6q3 bq3 
Salsipuedes Reservoir 2,850 33,500 101 a q22 1,1M 1, IiB7 
Lompoo Reservoir 1 b, bOO 21b,200 boq 0 1,022 1,260 1,587 
Desalination or Sea~~ter 

" 

12, 000 54,200 4,870 71 550 1,054 ',205 1, b74 
Lo~ lompoc ~e$~~voil' 3,1 qO 64,400 193 0 1,9b7 2 , 10b 2,433 
Cachuma-Lompoc Pipelins *** 11,000 1 b, 217 4q8 

UPPER SANTA YNEZ SHP Ratet' 2,579 - 3,'30 830 830 830 

UPPER SANTA YNEZ + SOUTH COAST 
Existing Cachuma + Conj Us. 3.500 b,gOO 32 .60 76 101 310 
'7' Enlrgd Cachuma + Cenj Use 13, 5.20 (:)0,795 225 2bo 126 2:&8 5q, 
33' Enlr-gd Cachuma ... Conj 0 •• 15, 013 71,000 260 250 14' 2e4 61B 
42' Enlrgd Cachuma + Conj u •• 17, 4QO ')0,000 32. 240 171 332 bbb 
Enlrgd Ce.chume. (27 rt) 7,770 5', bB5 , 55 a 2b4 4q3 e20 
Enlrgd Cachuma (42 rt) , 0, 5CJ'0 90,000 240 0 361 boa q27 
Hew Gibraltar Resv + Conj 0 •• 13, 120 104,400 354 220 427 bb1 qq6 
Ne~ Gibraltar Reservoir 8,335 CJ'B,BOO 2q6 a Bbq ',107 1, 11311-
Camuesa Reservoir 9,000 Q7,524 2q3 0 9Q<l 1,1117 1,474 
Hot Springs ResElrvoi[' 5,g20 73,557 221 a q3b ',175 " $02 

SOUTH COAST ONLY 
SHP Rater 12, 1135 - 3,130 BBO 880 Beo 
Desalination of Sea Kater 12,435 5b,100 5,000 7,5$0 i,OQ1 ',303 1. 71 2 
SB Regional Hater Reuse ',052 11, 377 107 1,500 1, 15' ',370 1,7Sg 
Goleta Rater Reuse 845 12,775 223 2,000 1,737 1, QSb 2,373 
Eagle Canyon Reservoir 2,000 42,7b8 ,.8 1,000 2,201 2,4-33 2,BOQ 

~ Kith and Ifithout SMP funding of locel projects. April 1984 price levels. 
Nat~~ q~ality con~id~~ations not inolud~d. 

;o:~ Annual operation end maintenanoe costs, net inoluding power costs. 
'M The Lompoc Pipeline may be installed with any of the Upp~I" Santa Ynez River 

['cse['voirs. Costs shOKn are for locally financed pipeline alone >nd must 
be added to the cost of reservoir projects. 
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TABLE 3q: ESTIHATED COSTS OF SANTA BARBABA COUNTY RATER SUPPLY OPTIONS 
RANkED BY YIELO KITHIN SUBAREAS ~ 

Assumed SHP avoided cost share of looal project costs ~----~->$400/af $:WO/a.£, 

SUBAREA Cl:!.pital Annual EneI'SY Unit Unit 
yield C!Q~t 08.11 "''''- use cost nost 

HateI' supply option APY $1000 $1000 J:(Hh/AF $/AF $/AF 

CUYAHA 
StiP Hate.!;' 1,600 - J.l.,030 1, 11 q 1, 11 q 
Sant.a Bat'bal"a Cyn ResBrvoir 1,500 3b,OOO loB 0 2,517 2,756 
Branch Canyon ReseI'voi)." 000 12,000 36 0 3,210 3,4.9 

SANTA HARIA 
SHP Rater 11::1,1350 ~ 1, q85 430 430 
Desalination of' .geSif::tter 1 b, 850 74,400 6,790 7 1 550 1, 143 1,355 
Round Corral Reservoir 6,700 83,300 250 0 902 1, 141 

SAN ANTONlO: SKP RahI' 23 - 2,100 59B 59B 

LORER SANTA 'iNEZ 
Lom'poc Reservoir 1 b, bOO 216.200 609 0 1,022 1,2bO 
SHP Rater 12, 000 - .2,220 693 b93 
fieSalination of SeaMater 1,';l:,OOO 54.200 Ii, 870 7,550 1, 054- 1,2b5 
LOM Lompoo Rese~voi~ 3, 1 gO 64,400 103 0 1,8b? 2,10b 
Salsipuedes Reservoi~ , 2,S50 33,500 10J 0 q22 1,1 b1 
Cacbuma-Lompoc Pipeline ... 4,000 H,217 

UPI?EfI SANTA YNEZ; SRP Ratef' 2,578 - 3,130 830 830 

UPPER SANTA YNEZ 4- SOUrH COAST 
.2' Enlrgd Caohuma 'I- Conj Us. 17,4CJO go, 000 324 240 171 332 
33' Ellll."gd Cachuma + COl)j Use 15, 013 71,000 2bO 250 142 2B4 
27' Enlrgd Cachum~ + Conj Us. 13,520 bO,785 225 2bO 12b 2b8 
NSM Gibraltar Resv + Conj Use -, 3,120 1 O~. 400 354 220 427 bb1 
Enlrgd Cachuma (42 rt) 1Q,5QO 80,000 2.0 0 301 boo 
NeN Gibraltar Reservoir 8,335 Qa,800 206 0 8b9 1, 107 
C~mue~a Rese~voir e,ooo CJ7,524 293 0 909 " 147 
Enlrgd Cachuma (.27 ft) 7,770 51, bB5 155 0 260 403 
aot Sp~inss Reservoir 5,1!I.20 73,557 221 0 93b 1, 175 
Existing Cachuma + Conj Use 3,500 b,qOO 32 4bO 7. 101 

SOUTH COAST ONLY 
SRP Hater 12,435 - 3,130 880 880 
Desalination ot Sea~ater 12, IJ35 50,100 5,000 7,550 1, Oq1 1,303 
Eagle Canyon Reservoir 2,000 42,769 12B 1, 000 2,201 2,433 
SB Regional Water Reuse 1,052 ",377 197 1,500 1, 151 1,370 
Goleta Rater Reuse 845 12\ 775 223 2,000 1,737 1, q5b 

, Rith and wi thout SRP funding or local projects. Ap~i1 1q84 price levels. 
Hater quality considerations not incl Uded. 

" !nn~al ope~ation and maintenance costs, not includiog paNel" costs, 
:k~"" The Lompoc Pipeline may be installed Hi th any of the upper Santa Yne~ River 

reservoi rs. Costs shONn are for looally financeo pipeline alone and must 
be added tn the cost of )."Bse)."voil,'" ~~ojects, 

Unit 
cost 

local 
funds 
$/AF 

1, 119 
),083 
3,776 

.30 
1, SOb 
1,lIb7 

598 

1,5a7 
b93 

1, b74 
2,433 
1,487 

.08 

830 

b.b 
blB 
591 
99b 
927 

1, 4311 
1,11-74 

B20 
1,502 

310 

880 
1, 712 
2,909 
1,759 
2,373 
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TABLE 40 
ASSUMPTIONS FOR SWP CHARGES 

In dollars p~r acre-foot 

Charge Component Via Coast$l a~anch Vi~ C~YBma Branch 

Coneervat ion fae: i l,i ties charge 
Existing $ 12.87 $ 12.87 
Future 7.13* 7.13* 

Subt:otal $ 20.00 $ 20.00 

rransportation facilities 
charge (including pumping 
costs) $ 51.94** $ 29.00** 

Total $ 71.94 $ 49.00 

* Assumed year 1990 debt: Service for initial portion of (1984 ) Senate nill l369 
facilities. 

£a~ilities ** Cost of existing only. not 
and Cuyama Branches. 

$285 per acre-foot in Santa Maria l where it 
recei ves chlorination only. 

Mineral quality (salinity I sodium, boron, 
Ate.) also exerts an impact upon agricultural 
water I.1Sers. These· I,)enalty costs Were not 
assessed in this study, but should be 
recognized in any fina1 decision. 

To meet the water supply requirements 
within Santa Barbara County as a whole, a 
number of options were combined. Matrices 
were developed and programmed to depict 
various combinations of options for each 
subarea within Santa Barbara County. Each 
combination was, in turn, referred to as an 
alternati ve 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. 
Descriptions of the alternatives are given 
below: 
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inCluding coat of completing Coastal 

(Note that these alternatives, with minor 
exceptions; produced a quantity of water 
equal to the County entitlement to SW P 
water.) 

Alternative 1 

All local projects (including raising Cachuma 
27 reet). 

o All entitlement water within each subarea 
is developed exalusi vely by local projects. 

o liea vy reliance is placed on a veri,ety of 
local projects such as: surface reservoirs 
- Santa Barbara Canyon, Round Corral, 
Salsipuedes, and Cachuma (27-foot 
enlargement)j desalination of sea water in 
the Santa Maria, lower Senta Ynez, and 
South Coast Subareasj and water reuse at 
Goleta and Santa Barbara. 

o Note that Santa Barbara Canyon Reservoir 
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42 r •• t). would develop only 1,500 AFY of Cuyama 
Subarea's 1,600 AFY entitlement. This 
also applies to Alternatives 2, 4, ana 7. o Alternative 2 is identical to Alternative I, 

except Bradbury Dam on Cllchuma 
o Cachuma Reservoir yield is shared be

tween the Santa Ynez (both upper and 
lower) and South Coast Subareas. 
Howevel." the San Antonio Subarea 
(Casmalia) would receive no wa.ter. 

Reservoir is raised by 42 feet. 

Alternative 3 

Alternative 2 

Local projects for the South Coast and 
upper Santa. Ynez Subareas (including New 
Gibraltar): SWP water to rest of County. 

All local projects (including raising Cachuma o SWP water is delivered via the Cuyama. 

Source 
.. at!!r 

W .. t'lr nuPl'~y "" ! m~L opcion my.!'/.. 

SlIP W.ter (Check ,) 185 " , 

LO)ojPOC AREA: 

Sahipu .. dM 
1I.","~rvllir 850 520 

C.ehtllU R"II"rvlIir 
J!:rolUge_Dt ,go '" 

O~liIId vater#f 1 '" '" 
8 ... tMtl!:r " 000 6000 

SAIfrA HAItIA AREA: 

Rou1'od Corral 
Reur.oir 720 '" 

GfotlDd _terN 770 .. , 
, .. wahr " 000 , 00. 

tuu.: 41 
SUHKARY OF WATER QUALITY PENALTY COSTS 

(rns atld T1I .... i y ) 

QllaUty Mm'licipal treatllll!.Dt 
COlts .* in $/AF 

Product 
v.t!!r 

"" I m~L ms/L ~"i.tinll P:ropo.,d 

'" 75 - " 
, 

595*** 150# ~~ 100 

430~-,I- ~50# - 75 

'50 1'. 160 160 

50' ..... - .-

490-AA:l- 150# - " 
~ 

S6!.l*"'* ~:;o# tl'"at_nt " 
SOO 86H# -- -

Col'IoulIII!r 
penalty 
cllsta.** 

'0 $I" 

0 

60 

" 
" 
10 

60 

60 

0 

* T ...... tJ68l1t cosu bued on ", .. hting COlt, .. "'"'PO' Tr".t_nt Plant. i':Ic1ud ... tr .. .atMnt ro1ant 
•• d ground ~ttr e .. tractiOD CO.tl. Alill excludu clpitll «nd o~r.tilln .nd .. inc"uance cOAtA 

"" .... ter by rever, ... OIOOO.t8 boo.e.auae they ... dre.d,. included in co~t f~gurtll IItr,QVIl ,. thia 
of tmeray alone ,,, du.1inlltioD " IIpproxi_tely $64Z "" ."r,,-fDlIt. 

~ Pen.lty costs I afte!:' ~opo.ed ~UIlit~p.~ tre.t_lIt. d..velop"d fto. lIinlllU.1iu,d curve f" ~" 
~ con.u_rs; con .djUtlh4 " 191;14 dolhn. 

~- "" reduc"d " proportion to reduct ioD '0 T1>S and TH at L-J'''c T ..... t.ent pill'It • 

TlItal vater 
quality 
peon.lty 

eo-at. ,. I'" 
12 

160 

135 

,,, 
10-

I" 
14' .. 

capital coat. ,,, d.!.ultiftR 
l'eplIrt. OM' 

imp.ct .f TIl 

fI A"~b;iij>tiol1: Treatlilent will nlult in product .,at"" vit" quality ai.il.r ~ th.t " 1II..,t",r .Iu""ly frlllll 
LOItt)'lOC 1".t .. tll!':nt Pl.nt. 

n Current 111c.1 .. ttl' 'l1pply. 
HI Auulllption: Tn r,!,duced in dir"ct "rllplIrtion to rlld ... etion in TDS '0 prllduct ntef. 
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'tABLE ij2 
SUHMARY OF RATER SUPPLY ALTERNATlV~S 

TO HEEl SBCrCRCD £MflTLEHENTS FROM THE STATE RATER ~ROJECt 

SUa~REA (SJlP Entitlemellt) A 1 t ern !II t i v ~ S ('C' includes conjunctiv,e ua!!) 

,,=:!::"':~~~:~"'~~!:~:"'".,""',.,.,=- =!l,,!l~,:l~!J~:,'~~L!j~,!l.,!J~~,J=!~.L .. !:L!~L!!L!!L~~~L!= 
CUYAMA (1,bOO Ary) 
"""'''''''''''''''''''''''''''''' 
Santa Barbara Canyon Resv I 

State Rate~ Project ' " '_I,' 
=======~=~~~m~"""~~~~m~~~""=~-~=~ "~ .. '''; 

SIIKT! HARIA (1 b. 850 Uy) 

Round Corral Reservoir 

Desalination of Seawater 

Gibraltar + Lompoc Pipeline 

\ 
Caohuma ~ Lompoc Pipeline 

Salsipuodas Reservoir 

State Rater Projeot 
===~~~~~~~==~~~~~~""="""="""=-

SANTA YNEZ, UPPER (2,578 AFy) 

x 

I 

" ,1, , ...... ""~ 

'.J,:', X 

x. X 

, 
••• 

:',: ',J " I 

I x 

I 

027 

" ",I' 

. > I :1' 

I 

...... , 

x. X , II I .. - J,,,, =- ...... ',,',,'; == 

... 

x I 

••• .,,,,.-= 

C 
... . 

'C42 CO2 CO2 

.... 
. . 

, I I I I 

r-~~~~-'--r-~'-~~-'--r-.-'--.~ 
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Branch to the Cuyama Subarea and via a 
downsized Coastal Branch and ICDS to the 
Santa Maria, San Antonio (Casmalia), and 
Santa Ynez (lower) Suba.reas. 

o Local projects such as New Gibraltar, 
which is shared by the Santa Ynez (upper) 
and South Coast Subareas, water reuse, 
Ilnd 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 Yne!t Subareas; local 
projects for other areas (including New 
Gibraltar). 

o The Cuyama Subarea relies on water 
deli very of part of its entitlement by 
development of santa Barbara Canyon 
Reservoir. 

o SWP water is delivered via a downsized 
Coastal Branoh and rCDS to the Santa 
Maria, San Antonio (Casmalia), and Santa 
Ynez (lower) Subareas. 

o Water is provided to the rest of the 
County by local projects, such as New 
Gibraltar, which serveS the Santa Ynez 
(upper) and South Coast Subareas, and 
desalination of sea water, which serves 
the South Coast. 

Alternative 5 

SWP water to Cuyama; local projects for all 
other subareas (including 27-foot Cachumll 
Reservoir and desalination of sea water). 

o The entitlement for the cuyama Subarea 
is met by delivery of SWP water via the 
Cuyama. Branch. 

o All other subareas will rely on local pro
jects. 

o The Santa Maria Subarea relies solely on 
development of sen water desa.lination; 
San Antonio (Casmalia.) receives no water 

in this alternative because it is not 
economically feasible; the upper Santa 
Ynez and South Coast Subareas rely on 
enlargement of Cachuffia Reservoir (27 
feet), and the South Coast and lower 
Santa Ynez Subareas rely on desalination 
of sea. water. 

a Note that this alternative relies heavily 
on desalination of sea water and is an 
energy~intensive alternati ve. 

Alternative 6 

SWP water to Cuyama; lo(!al projects for ill 
other subareas (including 42-foot Cachuma 
Reservoir and desalination of sea water). 

o Alternative 6 is identica.l to Alternative 
5, ex(!ept the enlargement of Cachuma 
Reservoir is greater (42 feet), Which 
reduces the overall requirement for sea 
water desalination in the South Coast 
Subarea. 

Alterna. ti ve 7 

SWP water to Santa MariA Valley; rest local 
projects (including deSAlination of sea 
water. water reuse, and (!onjunctive use 
with existing CaehuRla Reservoir). 

o 'I'he Cuyama Subarea relies on delivery of 
part of its entitlement by development of 
Santa Barbara. Canyon ReservOir. 

o SWP water is delivered via the downsized 
Coastal Branch and reDS to the Santa 
Maria Subarea. 

o The San Antonio Subarea receives no 
water in this alternative because it is not 
economically feasible. 

o The Santa Y'nez and South Coa.st Subareas 
receive SWP entitlement water developed 
by local projects. 

o The Santa Yn8Z (upper) Subarea receives 
conjunctive use water using the existing 
Cachuma Reservoir, which is shared with 
the South Coast Subarea. 
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o The Santa Ynez (lower) Subarea relies on 
SalsiDuedes Reservoir and desalination of 
sea water. 

o The South Coast Subarea also relies on 
desalination of sea water and water reuse 
(Golet. and Santa Barhara), 

Alternative 8 

SWP water to the Cuyama, Sa.nta. Maria, San 
Antonio, and lower Santa Ynez Subareas; 
rest local projects (including 27-foot 
Cachuma Reservoir with conjunctive use). 

a The Cuyama Subarea relies on deli very of 
sw P water via the SW P Cuyama Branch. 

o SWP water is delivered via the downsized 
COlistal Branch and reDS to meet aU 
entitlement requirements in the Santa 
NJaria and San Antonio Subareas and 
partially in the Santa. Ynez (lower) 
Suba.rea.. 

o The Santa Ynez (upper a(jd lower) Subarea 
shares water from Cachuma Reservoir 
enlargement (27 feet) and conjunctive use 
with the South Coast Subarea. 

o The South Coast Subarea, in addition, re
lies on desalination of sea water and 
water reuse (Goleta. and Santa Barbara). 

Alternative 9 

SW P water to the Chyama, Santa Maria, San 
Antonio, and lower Sonta Ynez Subareas; 
other subareas rely on local projects 
(including 42-foot Cachuma Reservoir with 
conjuncti ve use), 

o SW P water is delivered to the Cuyama, 
Santa Maria, and San Antonio Subareas a.s 
WaS done in Alternative S. 

o The Santa Ynez alid South Coast Subareas 
are also operated as was done in 
Alternative 8, except that Cachuma 
Reservoir enlargement is greater (42 
feet), which reduces the requirement for 
desalination of sea water. 
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Alternative 10 

SW P water to the Cuyama, Santa Maria San , . 
AntOnIO. and lower Santa Ynez Subareas; 
other subareas rely on local projects 
(including New Gibraltar Reservoir with 
conjunctive use). 

o In ~his alternative, th~ Cuyama, Santa 
Marla, Bnd San AntOnIO Subareas are 
supplied as in Alternative 8, i.e., SWP 
water is delivered. 

o The Santa l'nez (upper and lower) and 
South Coast Subareas rely on New 
Gibraltar Reservoir with conjunctive use; 
in addition, lower Santa. Ynez Suba.rea 
relies on SWP water and the South Coast 
Subarea relies on wa.ter reuse (Santa. 
Barbara only) and desalination of sea 
water. 

Alternative 11 

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). 

o In this alternative, the Cuyama, Santa 
Maria, and San Antonio Subareas are 
operated as in Alternative S. 

o The entitlement for the Santa Ynez 
(uPDer) Subarea is fully met from Cachuma 
ReservQir anlargement (27 feet) plus 
conjunctive use, and lower Santa Ynez 
Subarea.'s entitlement is met entirely with 
SWP water. 

o The South Coast Subarea relies on the 
delivery of Cachurna Reservoir 
enlargement (27 feet) plus conjunctive use 
water and water reuse (Goleta and 
partially Santa Ba.rbara). 

Alterna ti ve 12 

SWP water to the Cuyama, Santa Maria, San 
Antonio, and lower Santa Ynez Subareas; 
rest local projects (including 33-foot 
Cachuffia Reservoir with conjunctive use). 

Copy of document found at  www.NoNewWipTax.com



o Same 8.8 Alternative ll, except Caohuma 
Heservoir is enlarged by 33 feet and 
oonjunctive use opera.tion was \mdertaken 
to deli vcr water which is shared by the 
upper Santa 'inez and South Coast 
Subareas. 

o Enlargement of the reservoir by 3.3 feet 
plus conjunctive use eliminates the 
requirement fof' development of water 
reUse projects in the South Coast Sube.ree.. 

Alterna ti va 13 

SWP water to the Cuyama. Santa Maria, San 
Antonio, nnd lower Santa Ynez Subareasi 
rest local projects (including 42-foot 
Cachuma Reservoir with conjunctive use). 

o In this alternative, the Cuyama! Santa 
Maria, and San Antonio SuMreas are 
supplied 8S in Alternative 8. 

o Cachuma enlargement (42 feet) plUS con
juncti ve use supplies water to the upper 
and lower Santa Ynez and South Coast 
Suba!;'eas. 

o In additiOri, the lower Santa 'inez SubArea 

receiv,es SWP water. 

Alternative 1.4 

SWP ~ater to the Cuyama, Santa Maria, San 
AntOniO, and lower Santa Ynez Subareas; 
rest local projects (including New Gibraltar 
with conjunctive use). 

o In this alternative, the Cuyama, Santa 
MariA, San Antonio, arid lower Santa Ynez 
Subareas !'ely on the S'I'VP water. 

o New Gibraltar Reservoir pllls conjunctive 
use serves the full entitlement of ttle 
upper Santa Ynez and partial entitlement 
of the South Coast Subarea. 

o The South Coast Subl;l,('ea re-ceives its re-
maining entitlement from the Santa 
Barbara regional water reuse and 
desalination of sea water local project8. 

Alternative 15 

All SW P We.ter. 

o All entitlement water is served from the 

TWO OF THE DAMS AND RESERVOIRS serving Santa Barbara County are Gibraltar, on 
thlO! left, and Bradbury Dam, which forms Lake Cachuma, on the right. Among the 
options being considered are construction of New Gibraltar Darn downstream from 
the present dam and enlargement of Bradbury Dam and Lake Cachuma. 
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SW P via the Coastal Branch, the leDS, 
Hnd the Cuyama Branch. 

o No local projects are involved in this 
alternati ve. 

Alternative 16 

swP water to Cuyama, Santa Maria and 
San Antonio Subareas and Vandenberg Air 
Foree Base in the lower Santa Ynez 
Subarea; other water purveyors in the 
lower and upper Santa Ynez and South 
Coast Subareas rely on local projects 
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(including 42-foot Cachuma Reservoir with 
conjunctive use plus desalination of sea 
water in the South Coast Sub.Qrea). 

o SWP water is delivered to the Cuyama, 
Santa Maria Bnd San Antonio Subareas and 
VAFB as was done in Alternative 8. 

o The Santa Ynez Subarea. (excluding VAFB) 
shares water from Cachuma Reservoir 
enlargement (42 feet) and conjunctive use 
with the South Coast Subarea. 

o The South Coast Subarea, in addition, 
relies on desalination of sea water. 
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CHAPTER VII. AL TERIIIATIVES FOR FURniER COIIISIDERATIOIII 

Selection of alternatives for further 
consideration required an economic lInd 
financial 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 included availability of 
water within each subarea, regional water 
quality requirements, proposed ICDS 
alignments j and environmental and 
engineering aspects. 

This chapter presents the results of the 
analysis and identifies the least cost 
alternatives. The aetuBl costs and methods 
of financing and repayment will be the 
subject (If further discussions among the 
SWP water supply contractors, SBCFCWCD, 
its local contracting agencies, and Dw R, as 
specific projects or options are proposed. 

Cost Analysis 

It should be noted that all faoilities of the 
SWP are basically designAd either to store 
water (known 80S "project conservation 
facilities") or to convey water to the water 
supply contractors ("project transportation 
facllities l1). The conservation facilities 
benefit all cOlitractors; therefore, the 
contractors pay for the costs in proportion 
to their annual entitlements. The 
transportation facilities are for the benefit 
of specific contr'a.ctors and the costs are 
paid accordingly. The Delta Water Charge is 
established to return to the State all 
appropriate reimbursable costs of the SWP 
conservation facilities, and the 
Transportation Charge is levied to recover 
costs of constructing. operating, and 
maintaining the SWP transportation 
faeili tieS. 

In developing the estimated costs for each 
water supply option, some basic assumptions 
were ma.de. These included: 

o All present SWP costs, shared by all SWP 
contractors including SBCFC'WCfJ, are 
financed at a melded interest rate of 
4.736 pen~ent. DW R assumes that future 
SWP water supply facilities will be funded 
through proceeds from sale of revenUe 
bonds at a 9.5 percent intere:,t rate and 
that such facilities will be repaid at that 
ra.te 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 SBCFCWCD1s share of 
existing SW P facilities and proposed local 
projects at an interest rate of 5.5 
percent. 

o The local interest rate will be 11.0 per
cent, which reflects the actual and 
estimated near future overall annual cost 
of local revenue bond financing. 

a SW P power cost will be 3 cents per kilo
watthour and local power cost will be 8.5 
cents per kilowatthour through 1990. Any 
IOGal project which becomes a unit of the 
ISWP will be eligible for SWP energy to 
the extent the local project yield becom.es 
SW P project yield and arrangements can 
be mede with local utilities to deliver 
SWP energy. 

o The charge for SW P facilities used in 
arriving at the cost of SW P 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 cost of sea water desalting, the 
effects of inflation and increased costs of 
energy ha ve had a net effect of 
increasing the costs. Energy cost does 
impact desalination costs more than the 
other alternatives. These factors will 
influence the future cost of desalting; 
therefore, the costs shown in this report 
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reflect the best estimate Of future costs. 

The information in Table 40 does not reflect 
costs associated with completing the water 
supply feature, of the SWP. Present SW P 
dependable supplies (firm yield) amount to 
about 2.5 million acre-feet, while water 
supply contracts provide for ultimate 
delivery of about 4.2 million acrec'-feet. 
Facilities adequate to satisfy long-term 
contractual commitments are assumed to be 
built over the next several decades. As 
these facilities are bullt, costs will be 
shared by all SWP water contractors in 
proporfion to their contra.ctual amounts of 
watet'. 

While costs to develop future SWP supplies 
are not known, Table 43 shows future s w p 
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 reflect::; the concept of increasing 
cost of SW P water supplies as new storage 
and diversion facilities are buUt and 
provides a range of charg\,,!s based on 8 

range of assumed future costs. Table 43 

charges for $200 per acre-foot new water 
range from $64 per acre-foot to $115 p~r 
acre-foot higher than the charges shown in 
Table 40. Similarly, Table 43 charges for 
$400 per acre-foot new water are from $110 
per acre-foot to $214 per acre-foot higher 
than Table 40 cha.rges. Thus, future 
increases in SWP 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 ret'inement and 
applicability at the time a water supply 
option or alternative is implemented. The 
SBCFCwCO would be 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 options or SW P facilities, 
such a.s the Coastal Branch. 

Between the time that assumptions were 
made and this report completed, changes 
have been proposed in the method of 
repayment for future SWP water 
development projects. Repayment would 

'tABLE 43 

* 
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Yea.r 

)990 
1995 
2000 
2010 

Also 

FUTUR~ SWP CHARGES ASSUMING NEW SUPPLIES ARE 
PROVIDED AT INDICATED ANNUAL COST ON A SCHEDULE TO 

MEET WATER SUPPLY REQUBSTS * 

(dol1a~s per acre-foot) 

Unit costs 
$2001 AF I $400/ AF 

136 182 
161 233 
179 269 
)87 286 

includes transportation and conservation facilitie ... costs 
for e:K:isting fad 1i ties, but does not include cost of completing 
the Coastal Branch. In eith-er caSe, local projects and 
completion or the Coastal Branch will be affected by tho aame 
amount. 
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most likely be based on the interest rate 
incurred from the sale of future water 
revenue bonds. Combining repayment of 
existing and future facilities would have the 
same effect 8S financing SBCFCWCDls share 
of existing SW P facilities and proposed local 
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 subarea. 
(See Table 38 in Chapter VI and FIgUres 
26-31.) The unit oosts shown S,re based on 
SI'V P funding for the eligible costs and local 
funding for those costs that are not eligible 
for SWP funding. As shown in the figures, 
those options most desirable fall below the 
hori~ontal line and to the right of the 
vertical line. The least desirable options fall 
above the horizontal line and to the left of 
the vertical line. 

Tn Chapter VI, 1.6 water supply a.lternatives 
Were identified and a matrix was developed, 
then programmed and computerized to 
depict the various combinations of options. 
The computer program incorporated the unit 
costs and determined the least cost 
alternatives based on (lJ partial or complete 
funding of the local projects by the SW PI 
and (2) no funding by the SWP. 

Table 44 depicts the alternatives with 
partial or complete funding by the SWP. The 
matrix shows, by subarea, the selected 
wa.ter supply options with each alternative, 
their yoield, unit costs, and annual costs. The 
matrix also shows the total yield and 
aVErage unit and total annuBl costs for each 
subarea and for the County as a whole. 

Alternative 12 appears to be the most 
economical. This alternative would deliver 
SW P water to the Cuyama, Santa Maria, ,san 
Antonio, and lower Santa Ynez Subareas, 
while the upper Santa Ynez and South Coast 
Subareas would depend on the enlargement 
of CachUln& Reservoir (33-foot) plus 
conjunctive uSe. 

Alternative 13 is second best choice in 

I 
terms of least cost. Alternative 13 is simila.r 
to Alternati ve 12 with the following two 
exceptions: 

- Cachuma Reservoir is raised 42 feet vs 33 
feet. 

Lower Santa Ynez Subarea does not 
receive its full entitlement from SWP. 
Instead, 2,477 acre~feet of its 12000 
acra-feet entitlement would come from 
Cachuma Reservoir via the Lompoc 
Pipeline, giving the water for lower Santa 
Ynei'.J Subarea an estimated unit cost of 
$850 per acre-foot. 

The delivery of 2,477 acre~feet of Cachuma 
Reservoir water to the lower Santa Ynez 
Subarea by releasing water from Cachuma 
Reservoir into the Santa Ynez River and 
allowing it to flow downstream to Lompoc 
and the ground water basin was found to be 
impractical. This is because historic data 
have shown that it takes more than two 
weeks 'for water released from Cachuma 
Reservoir to reach the lower Santa Ynez 
Subarea; therefore, a substantial amount of 
water would be lost through evaporation and 
transpiration by ripa.rian vegetation. 
Releasing water along the Santa Ynez River 
would also interfere with the river's Iinew 
release 'schedule," which was established by 
the State Water Resources Control Board in 
1973 as a means of optimizing the river's 
water su!,)ply downstream of Cachuma. 

Alternative 11 was third best 
terms of least cost. It is also 
Alternative 12 but with a 
Reservoir enlargement of 27 
conjunctive use plus water reuse 
and Santa Barbara. 

choice in 
similar to 

Caohuma 
feet and 
at Goleta 

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 Force 
Base in the lower santa fnez Subarea. 
Remaining water purveyors in Santa Ynez 
and South Coast Subareas depend on water 
from an enlarged Cachuma Reservoir 
(42~foot) plus conjunctive use. South Coast 
also relies on desalination of sea. water. 

Alternative 14, which included New 
Gibraltar Reservoir plus conjunctive use, 
ranked sixth, fuJI delivery of SWP water 
throughout the County (Alternative 15) 
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ranked eighth, and the all-local 
alternative (Alternative 1) was 
sixteenth in terms of cost. 

projects 
ranked 

Alternative 15 was the least cost 
alternative for Santa lVJat."ia, San Antonio, 
and lower Santa \'nez Subareas. Alternative 
15, as well as Alternatives 3, 5, 6, 8-14, 
and 16 were also the least cost alternatives 
for Cuyama Subarea. Alternative 7 was the 
least cost alternative for the upper Santa 
Yncz Subarea, and Alternative 12 had the 
least cost for the South Coast. 

Table 45 depicts the same combinations of 
options within each alternative, but on the 
basis that local funding only will be used 
for local projects a.nd SW P funding for the 
Coastal and CUyama Branches only. Based 
on this funding, Alternative 12 stilI appears 
to be the most eoonomical alternative, 
followed by Alternatives 11 and either 13 or 
15, then 16. 

Comparison of local and State financing of 
local projects indicates that overall savings 
of $160 to $600 per a.cre-foot of water 
could be achieved among the alternatives. 
Such savings are based on a State 
contribution to local project financing of 
$400 per acre-foot (annual cost equivalent) 
as the assumed cost of neW SWP 
yield-produdng facilities, in addition to 
avoided costs associated with reducing the 
size of the Coastal Branch. (See discussion 
later in this Chapter.) As indicated in Table 
43, however, estimates of annual costs for 
new S'WP supplies are presently in the raoge 
of $200 to $400 per acre-foot. Consequent
ly, the finanCing and cost advantage assoc
iated with SW P participatioo at 8. $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 SJ.JOCFCWCD would participate in the 
construction of Phase 1I of the SWP Coastal 
Branch and would receive its full 25,000-
acre-foot entitlement to sw P water. 

I However, SLOCFCWCD has the same option 
,as SBCFCWCD not to partiCipate or to 
participate on a reduced basis in the 
construction and use of the Coastal Branch. 

Should SLOCFCWCD elect not to 
participate or to participate to a lesser 
extent, SBCECWCD's cost would rise on the 
Coastal Branch because of a reduction in 
the eoonomy of scale. To determine this 
impact, additional computer rlUlS were made 
assuming SLOCFCWCD would opt to (1) 
receive one~half of its entitlement (12,500 
8cre~feet) and (2) not receive any SWP 
water. Table 46 illustrates this impa.ct. 

Financial Considerations 

In 1979, OW R released the first set of 
guidelines for funding local water supply 
projects for inclusion in the SWP. In late 
1982, amendments to State Water Contracts 
were executed which permitted S W P filliding 
of certain costs of local projects, based 
upo.n the avoided costs of developing a 
Similar amount of water in Northern 
California.. The guidelines were revised in 
19B2 and from time to time additional 
revisions have been considered. All versions 
of the guidelines ha.ve included a stipulation 
tha.t the local project must not adversely 
affect either the costs or water deliveries 
to contractors other than the sponsoring 
contra ctor. 

The "Revised Guidelines on Funding Local 
Water Supply Projects for InClusion in the 
State Water Project" serve as a guide to 
local agencies, SWP water supply contrac
tors, and DW R regarding funding local water 
supply projects as units of the SWP. 

The conditions that must be met before a 
local project in Santa Ba.rbara County can 
be considered for partial or complete 
funding by the SWP al"e as follows: 

1. SBCFCWCD, as prime contraetor with the 
State for SWP water, the other SWP 
water contractors, and DW Rare 
involved. 

2, The local project provides a. water su~ply 
to help meet the SW P entitlement 
deliveries of SBCFCWCD. 

3. The water supply developed by the local 
project is new, dependable, and of 
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rABLE 46 
EFFECT ON SANTA BARBARA COUNTY OF REDUCTIONS IN DELIVERlES OF 

SWP WATER TO SAN LUIS OBISpO COUNTY 

In dollars per acre-foot 

Unit coat increaae* 
Water supply alternative San Luis Obispo takes San Luis Obispo 

one~half deliveries takes no deliveries 

3 $ 25 $ 68 

4 $ 25 $ 68 

7 $ 47 $ 134 

8 $ 30 $ 83 

9 $ 33 $ 92 

10 $ 30 $ 83 

11 $ 25 $ 68 

12 $ 25 $ 68 

13 $ 29 $ 77 

14 $ 25 $ 68 

15 $ 3 $ 22 

16 $ 32 $ 85 

*Shown a.s increases in unit costs for SW"P water 

adequate quantity and quality to serve 
the intended beneficial uses that would 
otherwise be met from imported SW P 
supplies. 

4. The local project is feasible on an en
gineering and financial basis and is 
economica.lly and environmentally sound. 

5. Local water rights are protected. 

Funding would be based on the capital 
component of the melded costs a.ssociated 
with (.1) the construction of future S W P 
conservation facilities and (2) those avoided 

costs of SW P transportation facilities not 
yet constructed and not needed. It is 
assumed that future SWP facilities, 
including local projects, would be financed 
by the sale of revenue bonds with an 
interest rate of 9.5 pereent and a 
repayment period of 30 years, as described 
under "Cost Analysis!! in this Chapter. In 
addition, a third source, local participation, 
would be required if the costs to construct 
the local project exceed the costs to 
construct the SW P facilities. It is assumed 
that local bonds would be sold with an 11 
percent interest rate for 30 years. These 
three funding sourceS lire explained below. 
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1. Funds Associated with Future SWP 
Conservation Facilities 

The amount of SWP funding for e. 
local project will be detel:'mined by 
multiplying the firm yield of the local 
~roject by. 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 
conservation facilities and the total 
annual yield of the additional 
facilities, as determined by DW R. 

2. funds Assooiated with SWP Trans
portation Facilities Not Yet 
Constructed 

The size and, consequently, the 
construotion costs of future S W P 
transportation facilities not yet 
constructed may be reduced when a 
portion of the future SW P water 
deliveries can be provided by a 
proposed local project. The a voided 
costs of such unconstructed future 
SW P transportation facilities would be 
determined as being the difference in 
the construction cost of the future 
SWP transportation facilities needed 
to supply the remaining maximum 
entitlement deliveries with and 
without the local project. 

3. Local Share of Construction Costs 

Local agencies would assume all 
costs, if any. to construct, operate, 
and maintain the local pl'oject not 
covered by sw p funds made available. 

If the local agency or S W P water 
supply contractor decides to retain a 
portion of the yield of a local 
project, the SW P can finance as a 
maximum amount only the total 
capital costs multiplied by the ratio 
that the: portion of the firm ,yield 
assigned to the SW P is to the total 
local project yield. 

Figure 32 depicts local project 
financing as envisioned by Dw R. 

ReDayment to OW R of SW P funds for 
construction, operation, maintenance, 
energy, and replacement of prOposed local 
projects and the Coastal Branch will be 
governed by the SW P water supply 
contracts, which would allow for repayment 
through the Delta Water Charge or an 
equivalent charge and equivalent 
Transportation Charge. 

A proposed repayment methodology as 
enviSioned by DW R under the 100sl projects 
guidelines is depicted in Figure 32. 

In addition, it should be noted that SWP 
energy may be available for use by the local 
proJect. If available, SW P energy ma9 be 
used by a. local project where only a part of 
the firm yield of the local project becomes 
yield to SW P, but only to the extent of the 
ratio that the yield to the SW P is to the 
total local project yield. The cost to the 
local project will be the melded SWP power 
rate as determined by DWR. 

Future Decision-making Process 

From aU the analyses conducted and 
considered in this and in previous studies, it 
appea.rs that at least six water supply 
alternatives shOUld be given serious 
consideration by the SBCFC W CD and water 
purveyors within the County. The six 
alterna.tives are Alternatives 11 through 16. 

The selection of these alternatives was 
strongly influenced by the need for water 
quality improvemAnt and protection in the 
Cuyama, Santa Maria, and lower Santa Ynez 
Subareas. The eXisting and potential water 
quality prOblems can be avoided or improved 
by the importation a.nd blending of SWP 
water. The Lompoc Pipeline would also 
serve to improve the water quality in the 
lower Santa Y nez Subarea by deli vering 
bAtter quality water from upstrea.m on the 
Santa 'inez River directly to the lower 
area. 

Economics and fina.ncial assistance were 
other key considerations. In this regard, the 
initial capital cost waS considered less 
critical then the energy requirements. This 
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Funding 
Source 

- - r - -
LOCAL 

FUN ING 

STATE 
FUNDING 

LOCAL 
PROJECT 

WATER 

swr 
WATER 

VIA 
COASTAL 
BRANCH 

I 

Cost 
Elements 

Remaining 
Local Proj9ct: 

Costs 

Avoided 
Conservation 
liacilities 
Financing 

Avoided 
Coastal 
BJ:'anch 
Financing 

Downsized 
CO.;i$tal 
Branch 

Repayment 

Local 

Payment to 
DWR undet; 

091ta Water 
Cha'l:'ge or 

Equivalent 
Charge. 

P8.ym~,nt to 
DWR under 

Transportation 
Charge 

Figure 32 - LocAL PROJECt FINANclNG AND REpAYMENT 
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is because annual requirements for energy in 
energy-intensive projects will continue and 
the costs of energy undoubtedly will rise 
indefinitely. whereas capital costs (assuming 
no major wear or degradation of equipment) 
can be reJ;>3.id once and for all. 

The selection process also took into account 
water reuse potentials, environmental 
considerations, and engine,ering feasibility. 

The selection of these alternati ves does not 
negate or minimize the importance and need 
for continued water conservation, watershed 
management, and weather modification 
programs. Continued emphasis should be 
placed on urban and agricultural water 
conservation programs, which include public 
information and education, water 
management, better irrigation techniques 
and scheduling, regulations addressing water 
waste and water-use planning, and water 
emergency plans. Watershed ma.nagement 
programs should be pursued to increase the 
yield of watersheds within the County and 
to reduee the risk and size of wild fires and 
losses. The weather modification program is 
a 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 rr.ethods. 

Before any of the altex'natives or their 
components can be implemented, additional 
information regarding the engineering 
feasibility. possible funding, economic, legal 
and institutional considerations, and 
environmental impacts will need to be 
addressed. SBCFCWCD, therefore, will have 
to inform 0 W R as to the preferred 
alternative, keeping in mind that even with 
any of the above altel,'natives, the County 
will not meet its entire projected future 
water demands and would have a deficit of 
12,500 acre-feet by year 2010. The intent 
of this study was to provide the decision 
makers the opportunity to select an 
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alternative that would supply a quantity of 
water equal to its entitlement of SWP 
water, or 45,486 acre-feet per year. Once 
SBCFCWCD requests DW R to proceed with 
an alternative that incorporates State, 
funding, discussions will need to commence 
with the other SW P contractors and 
OW 11.. 

The level of SW P participation in local 
water supply projects, as well ,as the degree 
of participation by all SW P water supply 
contractors in all future 'water supply 
facilities, will need to be determined. A 
num ber of the SW P contractors, including 
SBCFC W CD, have been acti vely discussing 
these issues for some time. While the 
concept of local project eddendums to the 
SW P has been widely discussed among the 
contractors and contract amendments and 
guidelines formally adopted, it is not clear 
that the concept has full acceptance. To 
date, there has been no local project 
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. Successful 
implementation of a local project addition 
to the SWP will require general agreement 
among the project contractors. 

After all parties reaoh agreement, the 
feasibility and Environmental lmpact Report 
(EII1.) studies ooUld begin. A funding 
commitment t9 proceed with specific 
facilities cannot be made before a complete 
feasibility study has been reviewed by DW R 
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 SBCFCWCD and 
SLOCFCWCD decide in 1985 on B.. Coastal 
Branch or a: downsized Coasta.l Bl,'anch plus 
local projects, 1993 would be the earliest 
that water would be delivered to the 
County, assuming the work and time 
schedule shown in Figure 33 is followed. 
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Year 

Facility Activity 1985 1990 1995 

I I 
I I 
I Feasibility and ErR Study I 
I I 
I Preliminary Design I 

CO:;lstal f.\t;'anch I I 
I Final DElsign I 
I I 
I Construc.tion , 

I I ------1 Looal I-++-+-+-~~I-I-I---l--I 

Intra.-County 
Distribur::ion 
System (leDS) 

I I 
I I 
, FeBsibilicy and EIR Study I 
I I 
I P,,-elimi[lar.y Oei~gn I 
I I 
I Final Des ign I 
I I 
I Construction I 

I II ~-+-H-++-+-H-++-+--I 1---------------1 State and/or Local I-
I I 
I I 
, Feasibility and EIR Stud~ I 
I I 
I Prelimin",ry Design I 

Loc.a.l l'roject I I 
FinaJ Des ign I 

I 
construction 

Figure 33 - ESTIMATED WORK AND TIME SCHEDUl.E REQUIRED FOR FUTURE WATER 
DEVELOPMENT IN SANTA BARBARA COUNTY 
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"'.sLie~ ItL.-.. a1 p1.1l1J'11l!-e iB .... ti_ted fr"", earlier ~,g l.!tnd <lliIe ~"rII~y" u¢.!Iite.d bl' ne!U~re.<l md utimAtoed clInge' in irrigated hnd !I~-r-e.iI~'. 

The a(tll"l 19:19-196-2 avenge lI'",d fur 'lande.nberg APII i .. c.l~<llIIt,.,d at W5-. Ita '-"Or,:ill-II popUbti"" i~ lbou~ 14.50(1; a"d ... bout 2Ill or the API! 'IilIt~r ~ro-dDeti"" 
~"'$ tc ltn:iCD aU Co. od u.s. Pmitenti-ul'. L.aJtpoi:. lEainfilll fur tbell-e. roUt yelln ..... !I BOllI! l(1-% above ._Ute. ________________________________________________ __ Copy of document found at  www.NoNewWipTax.com
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CREDITS 

The cover design was prepared by Audl HilI of Grsphic 
Services1 Department of Water Resources, Sacramento. 

All photographs are from Santa Barb.ara County' Flood Contro,) 
and Water Conservation District except those of the pumping 
plants on p~ge 52, which are Dep~rtment of Water Resources 
photographs. Las Peri lias is DWP. 6226-23 and Badger Hi 11 
is DWR 6226-29. 
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CONVERSION FACTORS 

Ouantlt\, To C:o""ct! frum Metflc Un,1 To Customary UnIt Mvlliply MeHie To Converllo Metric 

Umt B~ WI'"t Mull,plV 
Cu~lom8rv I)nl\ By 

Length mlilimetres (mm) Inches (m) 0,03937 25,4 
centimetres (em) for snow depth inches (in) 0.3937 2.54 
metres 1m) feet (It) 32= 0.3048 
kilometre!; (km) Illiles (mil 0.62139 '_6093 

Area squaf!'l millimetres (mm)) Square Inches (m') 0,00155 645.16 
SQIJ<lre meHes (m 1) square feet HP) 10.764 0.092903 
hectares (ha) acres (ac) 2.4710 040469 
square kilometres (km') square miles (mil) 0,3861 2,590 

Volume Iltrss III gallons (gal) 0.26417 3,7854 
meg/l 1itre5 million gallons (10" gaO 0.26417 3.7854 

cubic mot res (ml) cubic feEit 1ft') 35.315 0.028317 
cubic metres (m') cubic yards (ydl ) 1,308 0.76455 
cubic dekametres (dllmJ) acre-feet (ac-It) 0.8107 1.2335 

Flow cubiC metres per second (mJ/S) cubic faet per second 35.315 0.028317 
(ft"/s) 

Iltres per minute (L/min) gallons por rnin.l,l~e 0.26417 3.7854 

, (gal/min) 

HlrM per d:,y (Lld03Y) gallons per day (gal/day) 0.26417 3.7854 

megalitres psr day (MLlday) million gallons 0.26417 37804 

per day (mgdl 

cubic dekllmetres per day acre-feet per day (ac- 0.8107 '_2335 

(d.;lm·lday) It/day) 

Mass kilograms (kg) pounds Ob) 2.2046 0.45359 

mega grams (Mgl tons (short. 2,OCO Ib) 1.1023 0.90718 

VelOCity metres per second (m/s) feet per second (It/s) 3.2= 0.3048 

Power kilowatts (kW) horsepowor (hp) 1.3405 0.746 

Pressure kilop<)scals (kPa) pounds per square mch 0.14505 6.8948 

(psi) 

kilopascals (kPa) feet head of water 0_33456 2_999 

SpecifiC Capacity lit res pet m·,nute per me~ro Q<llIon!> per minute per 008052 12.419 

drawdown foot drawdown 

Concentration milligrams per litre (mg/Ll parts per million (ppm) 1.0 10 

Electrical Con- microsiemen.s per cGlntimetro mlcromhos per centimetre 1.0 1.0 
ductlvlty (uS/cm) 

Temperatllffi: degrees Celsius (~C) degrees Fahrenheit (OF) 11.8 X "CI+32 (DF-32)/L8 
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