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City of Santa Maria 
110 East Cook Street 
S~nta Maria, California 93454 

Attention~ Mr .. Reese Riddiough 
Di0~ctor of Public Works 

Gentlemen: 

Toups Corporation is please to submit the final report of the Santa 
Mafia Valley Water Resources Study. The re~ort presents an up-to~date 
evaluation of available water resources and ftiture require~ents within 
the Santa Maria Valley, with regard to both quantity and quality_ 
For your convehienc~, we have included as the foreword to the report. 
a Slilmlary of the scope and objectives of the study and our conclusions 
2Gd recommendations. 

We are grateful far the cooperation and assistance ~2ceived from all 
the City, County, and special districts personnel \vho took part ~n 
the preparation of this repo~t. 

Very truly yours,' 

.. TOUPS CORPORATION //' . 

~.~. J!VPtdtd 
JH1imR.f.11Ts, Jr. p . 
Vice President 

~~ Elwood Jonnson ( 
Project Engineer . 
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October 12, 1976 

tIT. Reese N. Riddiough 
Director of Public ioTorks 
City of Santa Maria 
110 Sast Cook Street 
Santa .Maria, CA 93454 

Dear: Reese: 

1.-7ork Order 
No.: 249-004-0 

RECEIVED 
r\ (l r 

l;\J! 181976 

PUBUC WORKS 

This is in response to your 
explanations to three itemB 
Study. 11 The following i tern 

letter dated September 22, 1976, requesting 
in the report, I'Sa.'1ta Maria Valley Water Resources 
numbers correspond to those in your letter. 

Item l( a) 

Consumptive use by irrigated agriculture currently amounts to 98,000 acre-feet, 
made up of t',::) components; (1) applied water from irrigation; (2) precipitation. 
The fo.rm of the hydrologic equation used in our analysis did not separate 
these ·tT~o cOl.'lponentsof consumptive use. Footnote [b] em1-!.1asizes. this point. 
If the consumptive use by irrigated agriculture included only -the component of 

. applied irrigation water, the percentaGe of total consumptive use by irrigated 
agriculture would decrease a small amount, and the percentage of total con
sumpti ve use by urban, industrial ,and livestock uses would each increase 
slightly. 

Item leb) 

Your pointing out the typographical error in the tabulation on page ix is 
appreciated. A check of the basic data for the. tabuJ.ation indicates the urban 
consumptive use figure should be 8,000 acre-feet per year instead of the 5,000 
shown in the tabulation. The check of basic do.ta also disclosed. ar;tothen typo:
graphical errcr in the tabulation. Urban water delivery should be 15,000 
ad:e~feet annually J inst ead of the 13,000 shm.m. 

Ite!:!l 2 

Your suggestion recommending·a table 
is a good one and is being followed. 
accordingly, are,enclosed. 

Item 3 

of .contents for the appendices on page iii 
Seventy-four new page iii's, mOdified 

Present annual salt load to the groundwater reservoir of 7,000 tons from 
urban sources ,SI!Own in Table 7-3 On page 110, includes the total urban salt 
additions in the entire study area. The salt quantity of 2,331 tonEi f.rom· 
pages' VII- 3 ::md VII-4 of the John Carollo Engir.eers 1 report referred to in 

. your letter and on page 160, is only tile quantity of salt used for vater 
softener rechal~gine; I-Tithin the City of Serlta :.;aria, and so was not sufficien~ __ ~_-:/, 

_. I RIDDJOUGH - I C~~:{~. V}o. 
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ri;'0 toup~s
corporat~on 

l,"r. Reese N. Biddiough 
Director of Public Works 

October 12, 19T6 
Page 2 

to use directly to obtain the total study area urban salt load for Table 7-3. 
The Bethod used _to develop the 7,000-ton figure involved calc~ation of the 
amount of salt contained in. wastewater over that contained in fresh water. 
This procedure insured' that the total urban salt addition passing through 
wastewater tre&tment Dlartts was accounted for. The most recent year when 
complete records \·TE:~rc - available was 19.74'- which was the year us ed for the 
calculatio!l. The following ta.bulation gives details of the procedure. 

Fresh 
'i;Tater 

~Taste

Water 
Wastewater·: 
Treatment 

Plant 

TDS 
Conc€ntration 

(mg/l) 

TDS 
Concentration 

(mg/U 
Difference 

(ll1R;/l) (toni ac-ft ) 

Wastewater 
Discharge 
(ac-ft) 

Salt 
Addition 

(tons) 

City of 
Santa Mara 

City of 
Guadalupe 

Santa Haria 
Airport 

=-.-. - Laguna County 
Sanitation 
District 

Rural 

Totai 

770 

1,195 

7TO 

600 

1,380 610 

255 

1,120 350 

1,300 -, 700 

Data Not Available 

0.83 5,600 4,600 

0.35 500 200 

0.48 400 200 

0.95 1,500 1,400 

6,400 

Census data indicates a sizeable l"Qral population in the study area residing 
outside of' severed areas. To approximately account for the salt cddi tion 'by 
residents of llilsevered areas, the above total of 6,400 tons was rounded upward 
to 7,000 tons, vhich is' considered to be within the overall limits of accuracy. 
of the total c~lculation. 

I hope the above responses to your questions aloe satisfadory. If aciditional 
·information is needed, please let me know. 

Very truly yOQl"S, 

TOUPS CORPOfulTION 

WimaJ2 
Vice Presj.dent 

W.RM/veh Copy of document found at  www.NoNewWipTax.com
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FOREYIORD 

Grmvth and development in the S:anta Mar; a Va 11 eyhave placed new demands 

for high quality water on the area's available supplies. This study 

investigates water supplies within all areas of the Santa Maria Valley.' __ 

Using currently available data, the study evaluates water resources in 

the area and provides a definition of needs for additional water to the 

year 2025. 

SUMMARY 

The st~dy provides answers to eight major concerns for water supply and 
water quality in the Valley: 

1. 

2. 

3. 

What is the current (1975) use of water in Santa Maria Valley? 

How much water is available for replenishment of the 

ground~ater basin? 

What effect has Twitchell Reservoir had on recharge of the 

groundwater basin? 

4. What effect will future growth and development have on water 

supplies in the Valley? 

5. What needs to be done to maximize development of the offshore 
groundwater basin to meet increasing water demands? 

6. _ How much water can be mined from the basin before seawater 

intrusion becomes a, s-i gnifi cant problem? 

7. What effect has i~creased agricultural land use had on 

deteri orat; on of groundwater_ qual Hy? 

lJiii 
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8. What alternatives are available to increase water supplies in 
Santa Miri~ Valley? 

Prior studies hav~ not provided conclusive"information on the area's 

water resources and their capabi 1 Hy to meet future needs. These 

studies were forced to re1y on insufficient data and as a result. 

discrepancies exist in their findings. Collection and availability of 

new data has enabled this study to provide conclusions regarding each of 
: the above conc~r~s. 

1. WHAT IS THE CURRENT (1975) USE OF WATER IN SANTA MARIA VALLEY? 

Water delivery and consumption in the Santa Maria Valley are broken down 

as follows: 

Acre-feet Per Year 
"Percentage- of 

Consumptive Consumptive 
DeliverJ: _ Use[aJ Use 

Irrigated Agriculture 116. 000 98,oOO[b] 87 

Urban 15,000 8,000 7 

Industrial 9,000 6,000 5 
". 

Livestock [c] l,DOO 1 

tOTAL 113,000 100 

raJ Consumptiye use is the amount of \'/ater lost to the atmosphere 
by evaporation and plant tranpiration. 

[b] Inc1udes precipitation. -
[c] Not determined. 

ix 
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2. HOW MUCH WATER IS AVAILABLE FOR REPLENISHMENT OF THE 
GROUNDWATER BASIN? 

The largest source of replenishment is recharge from the Santa Maria 

River. This amount averages 55,000 acre-feet annually. Other so~rces 

are underflow into the basin and precipitation which together amounts to 

52,000 acre-feet annually. These two sources total 107,000 acre-feet. 

6,000 acre-feet are mi ned. from the groundwater basi n annually to meet 

the lJ3,000 acre~feet total water consumption. 

3. WHAT EFFECT HAS TWITCHEll RESERVOIR HAD ON RECHARGE OF THE 
GROUNDWATER BASIN? 

Twitchell Reservoir has increased the basin's recharge rate by an 

average of 20,000 acre-feet annually. The average rechar~e rate uf the 

'Santa Maria River historical1y was 35,000 acre-feet making the total 

with Twitchell Reservoir equal to 55,000 acre-feet annually. It may be 

concl~ded that Twitchell Reservoir has had a beneficJal effect on the 

basin water supply. It has resulted iri an observable rise in ~ater 

levels in some parts of the basin during a period when levels would be 

expected to fall. 

4. WHAT EFFECT WILL FUTURE GROWTH AND DEVELOPMENT HAVE ON WATER 
SUPPLIES IN THE VALLEY? 

The d~sirable environment of the Val1ey, urban' pressures on farmers in 

neighboring countiesto relocate, and increasing demands for agricultur:~J::::::::::::: 

products will resu1t in increased development .. The anticipated growth >:>::::::::: 
will increase the current overdraft of 6,000 acre-feet annually to ... 

25,000 acre-feet annually.by the year 2025, unless additional water. :::::::::::::::: 
~ , -&- • I • .. ~ 

sources are ~evel oped. Thi s caul d accumul ate to about 750,000 acre-feet'" . , ... 

dUring the next 50 years. 

. .: .~ 
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5. WHAT NEEDS TO BE DONE TO MAXIMIZE DEVELOPMENT OF THE 

OFFSHORE GROUNDWATER BASIN TO MEET INCREASING WATER DEMANDS1 

Use of increasing amounts of groundwater will reverse hydraulic gradients 

and cause movement of water shorewar~ from the offshore extension of the 
Santa Maria groundwater basin~ This gradient reversal has al~eady 

occurred in the northwestern coastal portion of the basin during periods 
of heavy pumping. 

Investigations are needed to maximize the development of this potential 

water source. There is presently no firm information for estimating the 

extent of the offshore extension of the groundwater basin or the quality 

of water contained in it. A special water quality sampling program 

should be established for selected wells near the coast to monitor 

trends in water quality. 

The most conclusive means of obtaining information on the offshore 
groundwater system would be offshore drilling. Such a 'program could be 

expensive but if data could be collected in conjunction with fu~ure oil 
well drilling operations, costs would be jess. 

An additional tool for developing information would be mathematical 

. modeling of the Santa Maria groundwater basin. This would be effective 
in developing a basin management program, pa"rticularly with respect to 

optimal·utilization of the offshore reserves. 

6. HOW MUCH WATER CAN BE MINED FROM THE BASIN BEFORE SEAWATER 
INTRUSION BECOMES A SLGNIFICANT PROBLEM? 

The size of the offshore fresh water supply, and the impenneabi 1 i tyef . . 
the protecting soil layer to passage of seawater will largely determine· 
the amount of fresh water that can be mined before seawater intrusion 

occurs. Both of these factors are presently unknown. However, at the 

xi 
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time seawater intr~sion does occur, implementation of a basin management 

program will allow the extraction of a large quantity of water with 

minimum adV~rse effects. The ~uantity of water that could be mined 
might be as much as 1,000,000 acre-feet, which should meet fresh water 

needs for the next 50 years. 

7. WHAT EFFECT HAS INCREASED AGRICULTURAL LAND USE HAD ON 

DETERIORATION OF GROUNDWATER QUALITY? 

Irrigated agriculture and urban activities represent 93 percent and 6 

percent, respectively, of the total man-made salinity impact. Livestock 

production comprises one percent. 

Groundwater quality in the central portion of the basin at present 

pumping depths generally does not meet recommended Environmental Protec

tion Agency standards for domestic use. It does however meet State and 
County standards. Its use for irrigation has not caused serious' problems. 
Better quality water appears to be available at greater depths and 

around the periphery of the basin. The annual salt imbalancei13 the 

basin, on the order of 9,000 tons, is not severe. 

Groundwater qua1ity is expected to gradually deteriorate in the future. 
The degradation is not predicted to become unmanageable during the 50-

~ea~ study period . 

. 8. WHAT ALTERNATIVE PROGRAMS ARE AVAILABLE TO INCREASE WATER 

SUPPLIES IN SANTA MARIA VALLEY? 

Supplemental water can be made available to the Santa Maria Valley from 
a number of sourceS. The following itemization represents potential 

sources of supply. 
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o Importati on 

o Additional local water re~ources development 

In-channel spreading 

Off-channel spreading. 

Round Corral Reservoir 

Weather modification 
Watershed management 

o Desalination of brackish groundwater or seawater 

The costs of each of these potential sources are presented in Chapter 

10. However, of the physical measures and managef)lent strategies available 

. to the study area for increasing water supply, construction of spreading 

grounds within or adjacent to the Santa Maria River represents the most 

economical and practical alterna~ive. Up to 7,000 acre~feet per year 

could be secured from this source on a long-tenn basis. This would 
reduce the accumulated overdraft in the year 2025 by 350,000 acre-feet. 

Implementation of weather modification and watershed programs wfJuld 

further reduce the overdraft condition. 

OBJECTIVES AND SCOPE OF INVESTIGATION 

The objectives of this study are to evaluate in detail the water resources 

within al1 areas of Santa Maria Valley and to further define the Valley l s 

needs for additional water. The area of study includes the al.luvial 

plains of the Sisquoc and Santa Maria Rivers. the Nipomo Mesa area ~n 
San Luis 

deposits 
Valley. 

period. 

Obispo County, all other areas overlying the water-bearing 

and all land within the hydrologic drainage of the Santa:Maria 
Future needs are projected to the year 2025, a 50-year study 

xiii 
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The following tasks have been outlined to accomplish the objectives of 

the study: 

EVALUATE HISTORICAL GROUNDWATER QUANTITY AND QUALITY: 

a Review groundwater elevation data and determine trends. 

a Define and interpret the geologic structure of the basin. 

, 
a Prepare estimates of base period components of water supply and 

disposal to and from the basin environment. 

a Estimate total volume of groundwater in storage. 

a Determine the change in storage that occurred during the base 

period. 

a Evaluate the occurrence and extent of overdraft, if any. 

o Review groundwater quality trends. 

a Define annual salt loading to the basin. 

PROJECT EXISTING AND FUTURE WATER REQUIREME~TS: 

a Review l~nd use and population projections. 

a-Develop estimates of future land uses and population through 2025. 

a Prepare unit water use factors. 

o Determi ne projected water requi rements through 2025. 
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PRED leT FUTURE GROUNDWATER CONDITIONS: 

C Analyz:e the mechanism of seawater intrusion, and relate findings to 
the off-shore and on-shore portions of the Santa Maria groundwater 
basin. 

o Predict future groundwater quality. 

DETERMINE SUPPLEMENTAL WATER REQUIREMENTS: 

o Prepare estimates of supp1emental water required through 2025. 

EVALUATE SOURCES OF SUPPLEMENTAL WATER: 

o Analyze and determine the economic feasibility of generating or 
conserving additional local surface supplies, importing state 

Project Water, and deminera1izing poor quality water sources. 

CONCLUS IONS 

AQUIFER CHARACTERISTICS 

1. The Santa Maria groundwater basin is divided naturally into four 
di stinet components: (1) the unconfi ned forebay area whi ch extends 
southeastward f~om about midway between Santa Maria and Guadalupe; 
(2) the semiconfined pressure area extending westward from the 
forebay area (wells in this region were historically artesian in 
nature; today free-flowing wells are found only near the coast.); 
(3) the unconfined Orcutt Upland area to the south of the pressure 
area; (4) the unconfined Nipomo Mesa area to the north of the 
pressure area. 

xv 
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Infiltrating flows may be locally perched beneath portions of the 

Nipomo and Orcutt uplands, but eventually reach the main Santa 

Maria groundwater basin. Oespite the presence of clay layers and 
lenses ~nterspersed through6ut the groundwater basinj the aquifer 

system generally functions as a confluent hydraulic unit. Only in 

the semi-confined coastal pressure area are perched waters isolated 

to a large degree from underlying groundwater. 

2. The hydrologic equations developed in this study point to the 

3. 

- -
conclusion that the lower member of recent alluvium extending over 

the pressure area is not an impervious str~ta, but rather allows 
deep percolation of a portion of the recharge occuring in this 

area. It is estimated about 20 percent of the available water 

penetrates the confining layer to recharge the basin supply. The 

remaining 80 percent is wasted. 

A northeastern trending fault exists in the southeastern part of 
the Santa Maria Valley. The base of fresh water upstream from the 

fault appears to be vertically offset to depths up to 1,500 feet 

greater than the base immediately downstream. Downgradient- movement 

of groundwater is inhibited at the fault interface. The retarding _ 
effect produced by the fault zone, in conjunction with recharge 

through this region, tends to stabilize groundwater elevations in 

local wells upgradient from the fault. ~ 

WATER SUPPLY 

4. A number of wet-dry climatic cycles are evident in the recorded 

precipitation history of the Santa Maria Valley. The most recent 
of these, the 38-year period from 1935 to 1972, is used in this 

water resources investigation to provide a common base period 

during which components of water supply and disposal are equated. 

xvi 
Copy of document found at  www.NoNewWipTax.com



5. The quantity ~f water contained in the groundwater basin was 250,000 

acre-feet less in 1972 than in 1935 (an average decrease of 7,000 

acre-feet per year). Most of this deficiency accumulated prior to 
1965. 

6. Groundwater levels in the pressure area can be expected to decline 

below present levels in response to increased demands for fresh 

water. In the OsoFlaco region, the total quantity of fresh water 

now being pumped cannot be replenished by underflow from the inland 
forebay area at a rate sufficient to satisfy pumping demands so 

groundwater levels duri ngperi ods of heavy pumping are drawn down 

well below sea level. This induces landward flow from the offshore 
aquifer. There exists no evidence that seawater intrusion is 
beginning to occur in the on-shore groundwater basin and represents 

a mining of freshwater from the off-shore aquifer. 

8. The seaward hydraulic gradient in the coastal portion of the Santa 
l~aria groundwater basin has experienced a relatively continuous 

decline since the early 1900's, "and under anticipated leve1s of 
development within the Valley, is expected to be depressed even 

lower than at present. 

9. Because the period since construction of Twitchell Dam has exhibited 
greater than average runoff and rechar~ge (103 percent and 118 

percent respectively, of base period averages) total supply for 

these years has exceeded extractio~s from the groundwater basin. 

This is evidenced by rising water levels in the forebaY area. 
However, if present water use is compared to long-term basin hydrology, 

a minor overdraft condition is found to exist. Magnitude of this 

overdraft may approach 6,000 a~re-feet per year. 
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10. Anticipated increases of urban and agricultural development in the 

Valley will ~~gr~vate the overdraft condition. It is feasible to 

develop additional local water resources to help alleviate this 
situation. 

11. A substantial quantity af fresh water in the offshore sy~tem may be 

available for withdrawal under proper management of the on-shore 
groundwater basin. However, increasing pumping demands in the 

" pressure area wi th accompany; ng 1 oweraqui fer pressure, may induce 

the infiltr~~ion of seawater th~ough the clay strata overlying the 

off-shore aquifer. 

GROUNDWATER qUALITY 

12. Groundwater quality in the main portion of the basin now generally 
does not meet recommended EnVironmental Protection Agency standards 

for domestic use at present pumping depths. Better quality water 
appears to be avail abl e at greater depths and around the periphery 

of the basin. Quality will continue to deteriorate in the zone of 
pumping and special management practices may be required t~ allow 

continued use of the groundwater resource. 

13. The annual salt imbalance in the basin, on the order of 9,000 tons, 
is not severe. Discharge of irrigation return flows from the area 

overlying the clay cap represents a major source of salt export. 

14. Natural sources are responsible for about 77 percent of the total 
salt load to the Valley. Man-made sources of salt contribute the 

remaining 23 percent. 
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BASIN MANAGEMENT 

15. Of the physical measures 'and management strategies available to the 
study area for increasing local water supply, construction of 

16. 

spreading grounds within or adjacent to ihe Santa Maria River 
represents the most economical and practical alternative. Up to 

7000 acre-feet per year could be secured from this source on a 
long-term basis. Implementation of weather modification and water
shed mana~ement programs would further reduce the overdraft condition. 

In order to realize the maximum potential of the off-shore freshwater 

res?urce, the on-shore groundwater basin should be mined. This 
strategy will enable off-shore groundwater to flow landward where 
it can be extracted. 

:17. At some future time when seawater is detected i·n producing wells, 

these wells should be.incor~Qrated into a hydraulic extraction 
barrier for seawater intrusion control. A properly implemented 

groundwater management program of barrier maintenance, combined 
with controlled pumping in the semi confined area would make a 

larger volume of groundwater available for mining from the reservoir 
in the basin forebay. This resource should be adequate to satisfy 

water requirements for the next 50 years. 

18. Mathematical modeling of the Santa Maria groundwater basin would be . 
an effective tool in developing a basin managem~nt program. particu

larly with respect to optimal utilization of the offsho~e reserves .. 
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CHAPTER 1 

SANTA MARIA VALLEY DESCRIPTION 

The Santa Maria Valley of California is a large coastal basin occupying 

the northwest portion of Santa Barbara County and the southwest extreme 

of San luis Obispo County_ The Valley, depicted on Figure 1-1, extends 
inland from the coast approximately 20 miles and has a maximum width of 

'18 miles. About 2~0 square miles are encompassed by the Santa Maria 
~ ".. 

Valley. A small alluvial area of approximately 15 square miles, known 

as'the Sisquoc Plain, adjoins the Santa Maria Valley at Fugler Point and 
extends up the Sisquoc River more than nine miles. The upper exteme of 

the Sisquoc Plain is located in the general vicinity of USGS gaging 
station 11138500. 

The climate, soil. and topography of the Santa Maria study area contribute 

to the agricultural nature of the region. Most of the Santa Maria and 

Sisquoc plains are intensively cultivated. Crop production is also a 
dominant enterprise on the Nipomo Mesa. In addition to agricult~re) the 
petroleum industry is the principal component of the valley economy. 

PHYSICAL FEATURES 

The Santa Maria study area intercepts dr~ina~e from the watersheds of 
three major rivers: the Santa Maria, the Sisquoc, and the Cuyama . 

. Figure 1-2 ide0tifies the location and extent of these drainages. The 

Santa Maria River is fanned by the confluence of the Cuyama and Sisquoc 
River~ at Fugler POint, a lo~ation about 20 miles inland from the coast . 

. Upstream from Fugler Point, the drainage system reflects the nature of 
what is essentia11y a mountainous headwater region. With the exception 
of the alluvial expanse of the Sisquoc plain and 'the dissected Orcutt 
Upland to the south, the 1,600 square mile headwater region is underlain 

at shallow depth by older consolidated rocks [USGS WSP 1000 1951J. 
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The Cuyama River ~rains a 1,130 square mile watershed area that includes 

southeastern San Luis Obispo C9unty, northeastern Santa Sarbara County, 

and relativ~ly smill portions of Ventura and Kern Counties [USGS 1973]. 
On the north, the Cuyama River basin is flanked by the dry, semi-barren 

Caliente Mountains. This range attains a maximum elevation of 5,095 
feet [USSR 1951J. The rugged, chaparral-covered Sierra Madre Mountains 

-
form the southern >boundary of the Cuyama Ri ver basi n and reach an e le-

vation of 5,880 feet. Major tributaries to the Cuyama River are Huasna 

River ~nd Alamo Creek. Since February, 1959, flow in the Cuyama River , 
has been regulated by Twitchell Rese.rvoir. This impoundment possesses a 

capacity of 239,000 acre-feet and retards a portion of intercepted storm 

flow for later release [USGS WSP 18l9A 1966]. 

The Sisquoc River, the second major drainage of the headwater region, 

receives runoff from a watershed area of approximately 470 square miles 

[USbS 1973]. The watershed of the Sisquoc River is defined by the 

northwestward-trending Sierra Madre Mountains on the north and the 
westward-trending San Rafael Mountains on the south. The San Rafael 
mountains rise to 6,828 feet [USSR 19~1]. Most of the Sisquoc River 

drainage lies within the.boundaries of the Los Padres National Forest. 

The Santa Maria Valley covers the 260 square-mile watershed area down
stream from the Cuyama-Sisquoc River conflue~ce- Much of the Valley 
consists of a broad alluvial area known as the Santa Maria Plain. This 
plain is underlain by a broad downward-trending geologic trough,or 

,syncline. Anticlines or regional uplifts are expressed as adjacent 
highlands and mountains (USGS WSP 1000 1951J. The San Rafael Mountains 
and the Solomon and Casmalia Hills are representative of the l~tter 

topography, and respectively form the northeast and the southeast bound

aries of the Valley basin. Relatively elevated terrace su~faces and 
dune sands border the Santa Maria Plain on the north and south. These 
deposits comprise the Nipomo Mesa, which rises gently northward to the 

wester~ extension of the San Rafael Mountains, and the Orcutt Upland, 

which rises southward to the Salomon and Casmalia Hills. 

4 

• 

Copy of document found at  www.NoNewWipTax.com



The Santa Maria River historically has possessed two outlets to the 

ocean through sand dune deposits in the westerly extreme of the basin. 

The active~iver channel prese~~lY discharges to th~ coast south and 
west of Guadalupe. Flow at Guadalupe is zero during much of the year, 

however flows may occur in winter duting periods of heavy storm runoff. 

An additional paint of discharge, now blocked, occurred through Oso 

Flaco lake along the northern boundary of the Va11ey. The abandoned 

'. channel veers f.rom the active river course about three mi 1 es upstream 
from G,uadalupe. Jt follows the course of Oso F1aco Creek, 't/hich presently 
conveys drainage to Oso Flaco Lake. Oso F1aco Creek does not possess 

flow adequate to maintain an opening to the ocean through the dunes. 

A historically inactive channel of the Santa Maria -River is situated in 
the southern portion of the Santa Maria Plain. This drainage, known as 

Green Canyon. encompasses the area south of Guadalupe from U.S. Highway 
lOl to the mouth of the Santa Maria River [USGS WSP 1000 1951]. This 

inactive channel generally exhibits characteristics typical of the 
alluvial valley plain. The westernmost portion of Green Canyon serves 

to collect runoff from a local drainage of about 17 square miles as well 
as storm inflow from th~ watershed of Corralitos Canyon and Orcutt 

Creek. The latter two tributaries intersect Green Canyon at locations 
approximately one and one-third miles south of Guadalupe. These water-

courses convey drainage from watershed areas of about 4-1/2 and 38 
square miles, respectively. Flows conveyed to Green Canyon are discharged 

to the Santa Maria River at a location slightly more than one mile 

southwest of the river mouth. 

CLIMATE 

The climate of the Santa Maria River 8a~in is characterized by a short, 
rainy winter season and a dry summer season. In the area of the coastal 
plain, slll11i1ers are typically moderate and mediterranean in nature; in 
interior mountain valleys, summers are hot. 
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Essentially all precipitation within the Santa Maria Valley occurs 

within the seven month period from October through April. lower-lying 

coastal phin areas typical1y 'receive less rainfall than inland hilly 
and mountainous regions. Native-water resources generated by runoff 

from the local watersheds of the Santa Maria R.iver Val1ey are relatively 
minor compared to supplies ihtroduced to the Valley from mountainous 

headwater drainages of the Cuyama and Siquoc Rivers. Storms moving in 
from the Pacific Ocean introduce heaviest rainfall to the region. 

< 

Annual precipitation for the City of Santa Maria Station during the 89 

year period from water year 1886 to 1974 is summarized in Table 1-1 and 

shown graphically on Figure 1-3. Wet-dry climatic cycles are evident in 

this figure. These cycles were identified by first graphing accumulated 

departure from the mean of record (1886-1975) to derive the general 

trend in precipitation. Figure 1-3 was then prepared by plotting accumu

lated departure from the mean annual precipitation of the most recent 

climatic cycle 13.30 inches. The most recent cycle, 1935 through 1972, 
was util i zed to defi ne a "base peri od II for the Ci ty of Santa Mar; a, a 

relatively short and recent period which represents the long-term
average water supp1y._ This 38 year base period is utilized in this 

study to provide a common time-frame in which various components of 
water accretion and depletion are related. The base period mean is two 

percent less than the long-time mean,13.56 inches. The long-time mean 
represents average annual precipitation thrbughout two identified climatic 

cycles, 1901-1934 and 1935-1972. 

The following hydrologic inventory of the Santa Maria Valley quantifies 

natural and man~induced influences on water supply and use, The response 

of the groundwater basin (in terms- of change of water in storage) to 

historic levels of development is used to verify and refine the magnitude 

of items comprising the hydrologic equation. 
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TABLE 1-1. PRECIPITATION AT CITY OF SANTA MARIA raJ 
(Based on 38 year base period average = 

13 . 30 inches) 

Accumu-
1 ated 

Water Index + Mean + Mean 
Year PreciQ. {%} {%} {% } 

1886 19.12 143.8 43.8 43.8 
:.1887 9.66 72.6 -27.4 16.4 . 

1888 11 .47 :.86.2 -13.8 2.6 
1889 16.04 120.6 20.6 23.2 

1890 28.42 213.7 113.7 136.9 
1891 11 .52 86.6 -13.4 123.5 
1892 9.80 73.7 -26.3 97.2 
1893 17.69 133.0 33.0 130.2 
1894 9.63 72.4 -27.6 102.6 

1895 12.56 94.4 -5,6 97.0 
1896 11.66 87.7 -12.3 84.7 
1897 15.11 113.6 13.6 98.3 
1898 6.52 49.0 -51.0 47.3 
1899 11.56 86.9 -13.1 34.2 

1900 9.23 69.4 -30.6 3.6 
19Q1 16.40 123.3 23.3 26.9 
1902 12.20 91.7 -8.3 18.6 
1903 12.79 96.2 -3.8 14.8 
1904 14.59 109.7 9.7 24.5 

1905 17.33 130.3 30.3 54.8 
'.1906 17.79 . 133.8 33.8 88.6 :. 
1907 18.06 135.8 35.8 124.4 
1908 14.93 112.3 12.3 136.7 
1909 21. 78 163.8 63.8 200.5 

1910 17 .23 129.5 29.5 230.0 
1911 20.04 150.7 50.7 280.7 
1912 9.63 72.4 -27.6 253. 1 
1913 5.46 41.1 -58.9 194.2 
1914 18.85 141.7 41. 7 . 235.9 

1915 18.93 142.3 42.3 278.2 
1916 19. 17 144.1 44.1 322.3 
1917 . 11. 97 90.0 -10.0 312.3 
1918 16. 19 121 .7 21.7 334.0 
1919 11.40 85.7 -14.3 319.7 

1920 9.19 69. 1 -30.9 288.8 
1921 11.48 86.3 -13.7 275.1 
1922 16.44 123.6 23.6 298.7 
1923 . 12.66 95.2 -4.8 293.9 
1924 6.11 45,9 -54.1 239.8 Copy of document found at  www.NoNewWipTax.com



TABLE 1-l. Continued 

Accumu-
lated 

Water Index + Mean + Mean 
Year Precip. - ( %) (%) ( %) . 

1925 15.04 113.1 13. 1 252.9 
1926 10.08 75.8 -24.2 228.7 
1927 15.59 117.2 17.2 245.9 
1928 15.34 . 115.3 15.3 261. 2 
1929 10.70 80.4 -19.6 241.6 -. 

1930 9.33 70.1 -29.9 211 .7 
1931 8.97 67.4 -32.6 179. 1 
1932 16.48 123.9 23.9 203.0 
1933 11. 35 85.3 -14.7 188.3 
1934 7.68 57.7 -42.3 146.0 

1935 19.55 147.0 47.0 193.0 
1936 13.48 . 101 .4 1.4 194.4 
1.937 156.6 56.6 251.0 
1938 22.18 166.8 66.8 317.8 
1939 11 .51 86.6 -13.4 304.4 

1940 14.61 109.9 9.9 . 314.3 
1941 30.75 231.2 131 .2 445.5 
1942 16.95 127.5 27.5 473.0 
1943 17.22 129.5 29.5 502.5 
1944 . 14.56 109.5 9.5 512.0 

1945 11 .31 85.1 -14.9 497.1 
1946 11 .08 83.3 -16.7 480.4 
1947 9.42 70.8 -29.2 451.2 
1948 8.20 61 .7 -38.3 412.9 
1949 9. 17 . 69.0 ~31 .0 381 .9 

1950 10.47 . 78.7 -21.3 360.6 
1951 B.156 65.1 -34.9 325.7 
1952 18.57 139.6 39.5 365.3 
1953 10.87 81.7 -18.3 347.0 
1954 12.12 91.1 -8.9 338 ~ 1 

1955 13.17 99.0 -1.0 337:.1 
1956 14.56 . 109.5 9.5 346.6 
1957 9.01 67.8 -32.2 314.4 
1958 25.86 194.5 94.5 408.9 
1959 7.62 57.3 -42.7 366.2 
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TABLE 1-l. Continued 

Accumu-
lated 

Water Index + Mean + Mean 
Year Precip. (%) (%) .( %) 

1960 11.33 85.2 -14.8 351.4 
1961 7.11 53.5 -46.5 304.9 
1962 16.39 123.2 23.2 328.1 

, '1963 11.30 85.0 -15.0 313.1 
" 1964 7.81 58.7 -41.3 271.8 . 

1965 ' 11.62 '. 87.4 -12.6 259.2 
1966 9.13 68.7 -31.3 227.9 
1967 14.96 112.5 - 12.5 240.4 
1968 8.25 62.0 -38:0 202.4 
1969 20.84 156.7 56.7 259.1 

1970 9.59 72.1 -27. 9 231.2 
1971 9.82 73.8 -26.2 205.0 
1972 5.45 41.0 -59.0 146.0 
1973 19;63 147.6 47.6 193.6 
f974 15.21 114.4 l4.4 208.0 

-1975 11.59 87.1 -12.9 195.1 

[a] 38-year base period mean (1935-1972). 
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Data for various pr~cipitation stations in San Luis Obispo and Santa 

Barbara Counties are summarized in Table 1-2. Locations are depicted on 

Figure 1-4. Mean annual values for precipitation represent base period 
averages. Lines of equal precipitation, representative of these base 

period data, were constructed and ar~ also shown on Figure 1-4. 'These 

isohy~tsare used in Chapter 3 to develop an estimate of ungaged recharge 

and the volume of precipitation tributary to the Santa Maria River 

,Valley. Isohyetal map development is discussed in Chapter 3. 

GEOLOGY 

Definition of subsurface geology within all or part of the Santa Maria 

Valley has occurred as the direct or indirect result of several studies 
conducted by USGS, USDA, USSR, and by the California Department of Water 

Resources. Several local agencies active in the study area provide 
s~r~ices which now or in the past have caused them to exhibit interest 

in the subsurface geology of the region. Among these are the Santa 
Barbara County Flood Control and Water Conservation District, the Santa 

Barbara County Water Agency, Office of the Santa Barbara County Dil 

Administrator, Santa Maria Valley Water Conservation District, the City 

of Santa Maria, and the San luis Obispo County Flood Control and Water 

Conservation District. Individuals and private finns, such as Union 
. Sugar, have sponsored hydrogeologic investigations [Bradberry and 

others 1955J. In addition, dozens of oil co~panies have drilled and 
continue to operate wells in the Santa Maria V·alley. Drilling records 

.and EC logs generated by activities of the petroleum industry have 
provided an extremely valuable source of primary geologiC data. Geophysi

cal characteristics of water-bearing strata underlying the Santa Maria 

Valley have also been detailed by logs of domestic and agrictiltural 
wells. 

11 
Copy of document found at  www.NoNewWipTax.com



.....J 

N 

I' 
I 

TABLE 1 .. 2. PRECIPITATION DATA - SANTA MARIA VALLEY AND VICINITY [a] 

Station 
Name Designation County Latitude Long itude Ueet 1 

A1mar Ranch T12012920 58 34.850 120.366 900 
Arroyo Grande No. T10032000 SLO 35.123 120.573 105 
Betferavia T12071900 SB 34.916 120.516 155 
Guadal upe [d] S8 100 
Hl1asna T12414400 SLO 35.133 120.400 715 
Lompoc Hwy. 
Maint Sta. T14506440 SB 34.650· 120.450 100 

-Los Alamos Tl3510700 SB 34.750 120.283 565 
Nipomo 2NW T12620700 . SLO 35.066 120.500 360 
Pismo Beach T10694300 SLO 35.133 120.633 80 
Santa Maria T12794000 SB 34.950 120.433 224 
Santa ~1a ri a, 
12 E. Smith T12794665 5B 34.900 120.250 800 
[e] 

Si squoc Ranch T12826701 S8 34.833 120.166 600 

Suey Ranch T12862700 SLO 34.994 120.376 390 
·Twitche 11 Dam T12911100 58 34.983 120.316 582 

Water 
Years 
of 

Record 
" 

1964-pres. 
1960-pres. 
18gS-pres. 
1921-1945 
1941-pres. 

1938-pres. 
1910-pres. 
1921-pres . 
1950-pres. 
1886-pres. 

1946-pres. 

1905-1915 
1938-1950 
1954-pres. 
1910-pres. 
1964-pres. 

[a] Water year October - September. Data from Santa Barbara County Flood Control 
and Water Conservation District, San. Luis Obispo County Flood Control and Water 

Base 
Period 
Mean 

Annua 1 
Precip . 

. ( inches) 

14.92 
16.25 
13.37 
11. 11 
18.40 

14.08 
14.90 
16.21 
16.72 
13.30 

20.13 

14.97 

14.67 
16.62 

Conservation District, and USGS, WSP 1000, 1951; 'USGS, WSP 1928, 1970; US Department Commerce, 

(b] 

[c] 
[d] 
Ie] 

.. 

SUfTIila ri es. . 
5B: Santa Barbara County 
5LO: .San Luis Obispo County 
Datum mean set level. 
Data from USGS, WSP 1000, 1951 .. 
Also referred to as Tepusquel Ca0.yon 

... - .. .. 
Rd (Smith). 
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FIG. 1- 4 PRECIPITATION CHARACTERISTICS AND STATION LOCATIONS [oJ 

CaJ ANNUAL AVERAGE: PRECIPITATION DURING BASE PERIOD 

INDICATED BELOW STATION NAME 
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GEOLOGIC HISTORY 

Present su~ficial and subsurfa~e characteristics of the Santa Maria 
Valley are the culmination of a complex sequence of geologic events. A 

clear perspective of existing 1 and forms and aquifers is provided by a 

brief review of recent geologic history. 

In the early Miocene epoch (beginning 25 million years ago) nonmarine 

sediments were'd~posited in the regional area that encompasses the 
present-day Sant~ Maria Valley [OWR February'1970J. This was followed 

by a period in which the sea encroached upon and covered the area. 

Marine sediments of middle and late Miocene age, including sandstones, 

shales, siltstones, claystones, and mudstones, were deposited. At the 
same time, deformation of marine strata and introduction of Miocene 

volcanic rocks took place. Monterey Shale is a consolidated rock of 

marine origin that was formed during this period. It comprises the care 

of the Casmalia and Solomon Hills, .underlies the Santa Maria Valley and 
Sisquoc Plain at considerable depth, and warps upward to form the main 

.part of the San Rafael Mountains. Although considerably thinner elsewhere, 
this formation attains a maximum thickness of about 7,000 feet in the 

structural trough beneath the t~wn of Orcutt [USGS WSP 1000 1951J. 
Monterey Shale is the principal source rock of petroleum . 

. The Sisquoc Formation, of late Miocene and early Pliocene age, unconform

ably overlies the Monterey Shale. This consolidated marine formation is 

exposed high ~long the north flank of the Solomon and Casmalia Hills. 
It extends beneath the valleys of the Santa Maria and lower Sisquoc .. 
Rivers. 

The sea continued to cover the regian until the end of the Pliocene 

ep'och (beginning seven minion years ago). Throughout the Pliocene, 
deformation was minor but continued. The Foxen Mudstone was deposited 
durihg th~ latter Pliocene age. It is consolidated in nature and includes 
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the mudstone, siltstone, and fine-grained silty sandstone which conform

ably overlie the Sisquoc Formation in the western part of the Valley and 

which u~c~riformably overlie it' in the east. The north flank of the 
Casmalia Hills is marked by the only surficial outcrop of Foxen Mudstone 

in the area. The Foxen extends beneath the Santa Maria Valley, ~here it 

exhibits a maximum thicknes~ of approximately 3,000 feet near the town 

of Betteravia [USGS WSP 1000 1951J. 

Careaga Sand wa~deposited during late Pliocene time. This unconsolidated , . 

water-bearlng marine formation outcrops out along the north side of the 

Casmalia and Solomon Hills; confonnably overlies the Foxen Mudstone 
beneath the Santa Maria Valley and Sisquoc Plain; and tapers out upon 

the consolidated rocks that underlie the northern edge of the Valley 

floor. 

The Paso Robles Formation was deposited in the early Pleistocene epoch 

(beginning two to three million years ago). This formation is generally 

considered to be continental in origin. Near the present-day coast, 
hOwever, it is locallY of lagoonal or brackish water origi~. 1his 
re:1tes to the fact that it was laid down in synclinal troughs that were 

sti 11 submerged at or near the coastl i ne [DWR February 1970]. The Paso 

Robles outcrops along the north flank of the Casmalia and Solomon Hills 
and is warped downward in the synclinal trough of the Santa Maria and 
lower Sisquoc Valleys. The deposition of both the Careaga Sand and the 

Paso Robles Formation was accompanied by minor deformation. 

The present limits of the groundwater basin were established in middle 
Pleistocene time. Intense fo1ding and major deformation occurred during 

this period. The Paso Robles Formation was partially removed from the 
region of Nipomo Mesa. Emergence of the Casmalia Hills in the southern 

portion of the study area ~everely warped the Careaga Sand and the Paso 
Robles Formation in an upward direction. Conversely, this caused these 

strata to be depressed into the adjacent syncline situated immediately 
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north of the highiand area. Faulting of the Careaga Sand and the Paso 

Robles FOhmation occurred during this period. 

The extreme deformation that characterized middle Pleistocene time was 

followed by a period of relative stability that .continued into the late 
Pleistocene. Ancestral 

these quiescent times. 

influence the formation 

streams depos ited the Orcutt Fa rmati on duri ng 

The last period of faulting and folding to 

of the groundwater basin un~erlyingthe Santa 
Maria Valley 6~c~rred subsequent to the deposition of the Orcutt Formation 
[DWR February 1970J. This was followed by an age in which ancestral 
rivers and streams form~d fluvial and marine terraces. These streams 

were assumed to occupy much the same positions that they do today. 

Sea level was substantially lowered during the Wisconsin glacial age 

that occurred at the end of the Pleistocene. As a result; channels of 

rivers and streams were further entrenched. 

The retreat of the Wisconsin glaciation signalled the conclusion of the 
last glacial period. The level of the sea rose, causirig Recen~ alluvial 

and channel deposits to backfill the coastal valleys [OWR February 

1970J .. These materials comprise the aquifer of Recent alluvium. This 
formation is made up of gravel, sand, silt, and clay, graded initially 

t9 a position of sea level, about 230 feet below present level [USGS 

WSP 1000 1951J. Grain size becomes progres~ively finer from east to 

west acroSs the valley [USGS WSP 1819A 1966J. The alluvium is actually 

composed of two members: an upper fine grained member and a lower 
coarse grained member. These members are general1y indistinguishable in 

the eastern portion of the valley, but assume distinct characteristics 

in the west. The upper member underlies and forms the surface of the 
Sisquoc Plain and the plain of the ~~nta Maria Valley. It extends 

. . . 
beneath the channel deposits of principal rivers and streams [USGS 
WSP 1000 1951J. A confined groundwater zone is p~oduced by th~ presence 

of silts and clays in the upper allUVial member. Average thickness of 

16 
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the confining layer is about 100 feet [USGS WSP 18l9A 1966J. It 

extends westward, from its perip~ery, located approximately midway between 

Santa Maria'and Guadalupe. The" lower member generally assumes a distri
bution comparable to that of the upper member, except it is absent in 

portions of the 050 Flaco district.:The two members are each about 115 

feet thick near the coast. The upper and lower members thin eastward to 

thicknesses af 75 feet and 40 feet respectively, at Fug1er Point 

[USGS WSP 1000 1951J. 

Erosion is an on-going force that shapes and modifies the features of 

the coastal environment. Projecting headlands are worn down by the 

action of wind and sea, and sand is transported jnland to protected 

areas by waves and longshore currents. 

AQUIFER SYSTEM 

The Santa Maria groundwater basin is a continuous aquifer system that 
extends in a westerly direction from the upper end of the Sisquoc Plain 

to a lcication beneath the ocean, estimated to extend up to 20 mDes from 
the coast. The offshore portion of the aquifer system extends from 
Point Sal in the south to the vicinity of Pismo Beach in the north. The 
grourtdwater basin is composed af unconsolidated water-bearing formations 

which include dUne sand, river channel deposits, alluvium of Recent age, 

and undifferentiated deposits which form the' Paso Robles Formation and 

Careaga Sand. The onshore aquifer system averages approximately 1,000 
feet in saturated thickness. It possesses a maximum thickness of more 

than 2,300 feet. The permeable sand and gravel deposits which form :the 

water-bearing strata of the basin are separated locally by: relatively 

impermeable beds of silt and clay. However, despite the presence of 

these strata and 1 enses, the various aquifers refl eet character; sti cs of 

an essentially contiguous hydraulic system. 
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In the western portion of the Valley, aquifers situated in deposits of 

P1iocene and Pleistocene age (Careaga Sand and Paso Robles Formation) 

are most1j~onfined. This po~~ion of the basin is unique in that many 
wells in this region were historicalTy artesian in nature. Today, free 

flowing wells that still exist are found only immediately adjacent to 

the coast. The confining layer is believed to extend eastward to about 

midway between Guadalupe and Santa Maria, the historic limit of artesian 

flow. Areal extent of the confined groundwater zone is shown on Figure 

1-4, presented·p~eviously. ApproxilT)ately 50 square miles of surface 
< 

area overlie the confined portion of the groundwater basin. 

The Careaga Sand and the Paso Robles Formation contain most of the 
groundwater in the aquifer system. However, the lower alluvium of 
Recent age represents the most productive and most extensively utilized 

water-bearing lone. 

Minor G~oundwater Bodies 

Minor bodies of perched groundwater exist in several areas of the Valley. 

These include the area overlying confining strata in the western portion 
of the basin, beneath Nipomo Mesa, and locally beneath the Orcutt Upland.; 

The thin ~nd possibly discontinuous minor water body underlying the 

tentral part of the Orcutt Upland is contai~ed in dune sand, perched 

above the main groundwater body on fine-grained deposits or old soils of 
the Orcutt Formati on [USGS WSP 1000 1951]. Recharge of thi s area is 

wholly by infiltration of rain. Water not retaihed in storage or with

drawn by wells eventually reaches the main water body below. 

A relatively thin minor water body exists beneath the Nipomo Upland, 

contained in terrace deposits and upheld by consolidated rocks [USGS 
WSP 1000 1951]. Yields from wells tapping this formation are generally 
not substantial. Rain serves as the main source of recharge. augmented 
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partly by infiltra~ion from local streams. Groundwater south of the 

drainage divide that is not extracted moves southwesterly through the 

deposits and eventually reaches'the main Santa Maria groundwater basin. 

Overlying the confined area of the main groundwater basin, a shallow· 

minor groundwater body exists in the uppermost part of the alluvium and 

in the channel deposits [USGS wSP 1000 1951J. It extends westward 

into dunisand at the coastal extreme of the Santa Maria Plain. The 

"perched ground~~t~r body is recharged by infiltration of rain and irri-, 
gation water, and by stream seepage. The minor water body discharges 

westward toward the ocean. It sustains the perennial dry-season flow in 
the lower reaches of the Santa Maria River and Oso Flaco Creek. The 

hydrologic equations developed in Chapter 6 of this study support the 
conclusion that only a portion of the recharge tributary to the shallow 

perched groundwater body actually deep percolates through the confining 

clay strata to the main groundwater body. Magnitude of this deep perco-
1 ation is apparently on the order of twenty percent of the total recharge 

to the perched groundwater. 

Base of Fresh Water 

A number of agencies have investigated and defined the base of fresh 
water underlying all or part of the Santa Maria groundwater basin. 
Among these are included the U.S. Geologica( Survey, [USGS WSP 1000 

1951J the California Department of Water Resources, [OWR 1971J and the 

Santa Barbara County Petroleum Department [SBCPD 1974]. 

In 1966, USGS prepared generalized contours at the base of the fresh 

groundwater [USGS WSP l819A 1966J. The areal extent of that map 'very 

clo$ely corresponds to the study area defined herein. Consolidated 
rocks form the bottom of the aquifer system. Their density and high 
degree of compaction render them incapable of transmitting water [USGS 

WSP1000 1951]. Most of the consolidated rock formations pos~ess frac

tures, joints, and fissures induced by a geologic history of faul~ing' 
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and folding. It is believed that adjacent unconsolidated, water-bearing 

deposits within the main groundwater basin are recharged to a limited 

extent by ~ater transmitted th~ough fractures in the consolidated rocks 
[USGS WSP 1000 1931]. Where fractured and close enough to the surface 

to have been recharged, the Sisquoc and Monterey Formations, although 

better, known for their oil-bearing properties, could conceivably contain 
fresh water [SBCPD 1974J. 

The base of th~ Santa Maria groundwater basin is depicted on Figure 1-5. 

This figure was con~tructed from results of investigations prepared by 

the Santa Barbara County Petroleum Department [S8CPO 1974J and the 

California Department of Water Resources [DWR 1971J. Two methods, 

differing slightly, were utilized in these two .studies to define the 

limit of quality for usable fresh water. 

The base of groundwater underlying the Oso Flaco and Nipomo Mesa areas 

of San Luis Obispo County was defined according to Department of Water 
Resources interpretation. This definition assumed that chloride ion 

concentrations must be less than sao mg/l and that at lea-st 25 percent 

of the vertical section as reported on dri1lers l logs must consist of 

sands and gravels. 

The base of fresh water determination prepared by the Santa Barbara 

County Petroleum Oepartment is oriented exclusively toward the portion 

of the Santa Maria study area within that county_ Figure 1-5 is based 
on the Petroleum Department investigation rather than the earlier USGS 

report because. the county analySis is relatively recent (1974) and was 

able to rely on the many new drillers logs generated sinc~ 1966. The 
county and USGS fresh water definitions appear to be quite compatible 

with one another, however. 

Electric surveys of oil wells served as primary data in the county 
study. By analyzing resistivity and spontaneous potential curves, and 
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employing a knowledge of local subsurface geology, the Petroleum Depart

ment was able to define the effective base of fresh water. Resistivity 

of 2,500 mgjl TDS water was used in the definition. Since one of the 
Department'~ primary responsibilities is protecting all usable fresh 

water within the county against possible degradation by petroleum opera

tions, the fresh water definition encompasses suppl ies which future 

~eyelopments in technology could economica11y refine to practical levels 
of water ,quality. The "resistivity of electric current flow" method 

. utilized to determine usable fresh water was checked by the County 
against test data': available from the California Oepartment of Water 

Resources [SBCPD 1974]. In areas of the basin where no electric logs 

were run, these tests, in conjunction with geology of the areas, served 

to define probable groundwater depths. 
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CHAPTER 2 

POPULA T ION AND LAND USE 

The nature and extent of municipal, industrial, and agricultural' activit

ies within the Santa Maria Valley and Sisquoc Plain determine not only 

magnitude of consumptive water use, but also the response of the ground

w~ter baiin to yresent and projected levels of development. The latte~ 

item i,s chiefly c.oncerned with the potential of seawater intrusion 
induced by lowered groundwater levels in coastal areas and the change of 

groundwater in storage. Demographic features of the Santa Maria Valley 

and their respective demands for available water resources are evaluated 

to the year 2025. This derivation is developed in terms of the Santa 

Maria Valley and the alluvial plain of the lower Sisquoc River. 

HISTORIC LAND USE 

Intensively irrigated agriculture dominates much of the Santa Maria 
Valley. Vegetables~ which are the most important crops, were hfstorically 

rotated with sugar beets, beans, alfalfa, and dry-land crops [USDA 

Apr. 2, 1950J. Flower seeds are also raised. Most of the land is multiple 

cropped, requiring widespread use of fertilizer. Summer crops in the 

Santa Maria Valley consist of lettuce, celery, and strawberries. Cole 

crops (broccoli, cauliflower, cabbage), are the most important winter 

crops. Celery, lettuce and broccoli can usually be triple cropped. New 

. crops are started as growing plants rather.than as seeds, since seed 

development would extend toa far into the growing season. Bean CUltivation 
represents a major agricultural land use. lima beans typically require 

irrigation. Garbanzo beans, which a~e also grown in the Valley, are 

non-irri~ated [DWR Mem. 1969]. 

Cropping patterns in various portions of the Santa Maria study area have 

been identified by a number of land use investigations. Dati that 

?l 
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characterize early base period years were developed by the Santa Barbara 

County Agricultural Commissioner and presented in annual agricultural 

crop reports. These reported crop acreages were representative of the 
combined areas of the Santa Maria Valley, including the Oso Flaco lake 

region of San Luis Obispo County, and the Sisquoc Plain. Enfomation 

for Nipomo Mesa was not avanable. Truck crop acreages reflect double 

cropping. Agricultural acreage within the drainage of San Antonio 

Creek (Los Al amos groundwater basin), is also surrunarized by these early 

surveys with the ,Santa Maria total. However, such acreages are relatively 
" . 

small. Since little background information on these surveys is available, 

the validity and degree of accuracy of the findings are subject to 

conjecture. 

In 1938, the Santa Barbara County Water Agency sponsored an aerial land 

use reconnaissance of the County. Because results of thi s survey were 

pre:sented in terms of Districts within the County, rather than by 

hydrologic drainage basins, data specifically oriented toward the Santa 
Maria study area were not gen~rated. Nevertheless, irrigated and urban 

acreages reported for the Fifth District appear to correspond to,those 

within the study area. 

A land-classification survey was conducted by the U.S. Department of 
Agriculture in 1947 as part of that Agency1s flood control and erosion 

prevention survey report [USDA Ap. 1 & 2 1950J. Extent and distribution 

of vegetative cover types were analyzed in detail as basic data for 
investigations undertaken by the survey. Natural cover in the watershed 

was segregated into seven major types. Agri cultura 1 areas were designated 

,as either irrigated or non-irrigated. No breakdown of individual crops 

was prOVided. 

A land use survey was conducted by the State Water Resources Board and 

published in 1955. Unfortunately the "Santa Maria ll Hydrologic Unit 

utilized in the report includes the Cuyama River Valley, an area not 
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considered in this present study. Hence data are not compatible with 

the study area definition. 

Est ima tesof 1 and 'use with i n the Santa Mari a Vall ey were prepared by the 

California Department of Water Resources in 1959 and again in 1968 as 

part of land use studies encompassing the Counties of Santa Barbara and 

San Luis Obispo [DWRNo. 103 1964; Mem. 1969]. Areal breakdown of 

hydro1ogic~nit~ into smaller subunits was:accomplished in great detail 

in the 1959 land _use survey. Selected subunits can be reassembled to 
. 'i. • 

approximate the area encompassed by the Santa Maria Valley and Sisquoc 

Plain. Fallow land identified by the California Department of Water

Resources in its 1959 Land Use Survey was resurveyed three times at 

intervals of four months by this Agency to determine the type and extent 

of crops subsequently planted. In the Santa Maria Valley it was found 

that portions of the fallow acreages were planted to truck crops 70 

percent of the time, field crops 20 percent, and left fal10w all year 

ten percent [DWR No. 103 1964]. Fallow acreage should be distributed 
to the appropriate crop categories when determining agricultural water 

use. However, this adjustment does not appear in the survey acreage 
values for 1959 and 1968. 

Land use data and maps representative of Santa Barbara County were 
updated by the University of California, Santa Barbara, Geography 

Department, Remote Sensing Unit (GRSU) and -the County Farm Advisor and 

his staff at the request of the Santa Barbara County Water Agency 

UCSB 1974; 19~5J. the 1975 survey also included the area in southern 

San Luis Obispo County between the Santa Maria .River and Nipomo Mesa. 

Acreages of agricultural crops are representative of 1973 and 1975 

conditions. Primary d?ta was deduced from aerial photographs, -field 

checked by UC Cooperative Extension agriculturalists with assistance 
from GRSU personnel. Information was mapped at a scale of 1 :24,O~O 
using 7-1/2 minute USGS topographical quadrangles as base maps. By 

discounting selected acreages, data from these studies can be aggregated 
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to reflect agricultural land uses in most of the study area defined 

herein. Data developed by all of the aforementioned land use surveys are summar
ized in Tables 2-1 and 2-2 .. 

FUTURE LAND USE 

Cropping patterns in the Santa Maria Valley are projected to the year 
2025 in Table 2-3. Future land use is anticipated to reflect a general 

trend of reduced field crop acreage in favor of truck crops. Increased 
costs associated with pumping and applying irrigation water and economic 

incentive produced by accelerated local urban demand for truck crops are 
believed to be major factors responsible for this trend. Projections of 
Table 2~3 assume measures will be implemented in the Santa Maria Valley 
to maintain and intensify agricultural production despite decreasing 

quality of irrigation water in some areas~ Elaborate dr~in~ge ditch 
systems, tile drains, and deepened irrigation wells which tap better 
quality water in lower aquifers are remedial actions in this regard. 
Estimates of future land use were guided by data in the proposed Santa 

Barbara County Comprehensive Plan regarding suitability of lan?s for 
agricultural expansion (Livingston and Blaney, et. al. August 1974). 

TABLE 2-3. PROJECTED IRRIGATED CROP ACREAGES - SANTA MARIA VALLEY 

Irrigated 
Agriculture 1980 1990 2000 2010 2020 2025 

Alfalfa &. 
Pasture 5,000 5,000 5;000 5,000 ·5,000 5,000 

Truck Crops 27,500 28,000 28,500 29,000 29,500 29,800 
Field Crops 7,500 7,000 6,500 6,000 5,500 5,200 
Vineyards 2, 000 . . 3,000 .4, 000 4,500 5,000 5,000 
Fallow 500 500 500 500 500. 500 

TOTAL 42,500 43,500 44,500 45,000 45,500 45,500 
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TAlllE 2-1. IlISTOfllC LAND USE, .SANTA HARIA STUDY AR-EA [a] 

[a,)d"Us-e-· _. 

~ATED lAND 

19351b,c] 1936[c j d] 1937[38,c] 1938[c,e] 1939[cJJ JiiITil~==""i'.i5-21'!Q.JiI 

Drnall1entals 
Alfalfa 
Pasture 
Citrus & Subtroplcals 

Truck Cr~ 

Ani se 
'!'rtl chokes 
Bean, Lima 
Broccoli 
Cabbage 
Carro ts 
Cau 11 fl ower 
Celery 
Chicory 
lettuce 
Mixed Vegetables 
Onions 
Parsley 
Pea!; 
Peppers 
Potatoes 
RO!llalne 
StrawberrIes 
Tomatoes 

Subtotal Vegetables 
Flower and/or vegetable seeds 

TRUCK CROPS TOTAL 

5,500 5,350 

15{) 223 

1.807 1 
357 1,601 
106 121 

3,664 2,89B 
4. J"12 5,647 

725 832 
184 516 

5,951 7,400 
2,000 582 

10 
50 

1.997 1.830 
151 189 

1.659 1,096 

-hill ~ 

2~.905 7 

~ 842 

25.725 

,. 

5,l{)O 4,714 

287 174 

3.755 3,252 
2,132 ',711 

107 72 
1,122 B13 
5,694 5,394 
1,164 1,549 

966 319 
7,880 7 ,~90 

733 . 383 
10 14 

2,7~5 1,191 
238 341 
995 1.593 

4,967 ...l&Ql 

32.795 25,904 
--Z12. 1,045 

33.525 26,949 

5.B67 1,592(11) 

1,240 4,014[h) 

28,760[I,hJ 
~h] 

30,681(h] 

60 
2,062 
2,309 

45 
456 
576 

8,265 
312 

l,20B 
4,073 
1 ,666 

293 
11,060 

sa 

199 
659 

2,923 
01 

766 
".~ 

32,890 
.-2ll 
33.601 
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TABlE ~, (conUriued) 

rarlatJse 

field Crops 

f 1 e ld Corn 
Mustard 
Sugar Beets 
Grain sorghuns 
Dry Beans 

fiELD CROPS TOTAL 

DecIduous Fruits and Nuts 

Small Grains 

Barley 
Wheat 
Oats 
Tota 1 

Grain Hay 
Vineyards 

TOTAL CROPLAND 

TOTAL IRRIGATED AGRICULTURE[j] 

TOTAL »DH-IRRlGATED AGRlCULTURE(est.) 

USABLE RANGELAND [0) 
COMMERCIAL WOODLOTS 

OOH-AGR ICUl TURAl LNiO 

Urban. inc1udlnl,! industrial 
Other watershed[p) 
Semi-barren 
River washes, swamps, and dunes 

'/"1"-, 

'I , 
®m;c] 1936[c,d] 1'937[38,c] 193B[c;e] 1939[c,O 19~7nu=~1952N,FT 

560 1,950 221 
3,629 3,552 2,059 

22,922 ., 15,375 

27 ,111 7 17,655 

32 

1]..400 14.750 10,700 
1,825 4,946 11,7-10 

1~:~~~ 2l: ~i~ 2i:~~~ 
16,000 9,000 8,400 

92,541 93.003 89,397 

32, OOO[ 41] 

44,000[11\] 

1,805 
117 957 

3,598 7 
273 

' '20,255 . __ 7_ 

23,970 

32 

10,621 9,831 
16,260 9,283 

4 ,8ll 
31 ,712 2~:H~ 
8,500 10,361 

95,877 

29,000(1] 

50.750[11] 

1,395[42J 

257[h~ 
5,693(h 

38.710[k] 

48,500[n] 

50,982(44) 
1,300[44] 

l,610[44,q] 
7,763(44] 

325(44) 
6.840[r], 

• 

4,607 

~ 

10,053 

-'-;-9Tb 

1,250 

36,800 
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La] Reflects land acreages tnat pro-duced crops durlng a particular year. but does ,not consider lMJ1tlple cropping. 

[b) 
(cl 

f~ 
[f 

11 

t!~ , 
[n] 

m 

Oat,a for yearsl935 through and lncludlng 1939 represent the Santa 'Harfa Valley (including Oso Flaco District of San Luis 
Obispo county) and Sisquoc Plain. but do ncit include HlpbIIlo Mesa. Agricultural acreage in the San Antonio,Creek drainage 
(an area outside the Study Area) isaho fnc'luded. However. such acreage is relatively small. 

Data for years 1947 and 1952 represent acreage wlth1n the SantI! Haria Valley, ,Water Conservat1on District. The District inclUdes 
51,525 acres that encailpass the valley floor of the Santa. Maria Valley. a small portion of the westernfllOst Sisquoc Plain, and the Oso 
Flaco Dlstrlct. Data for acreage of truck crops for 19H and 1'952 are representative of that land use jn the Santa Haria Study Area. 
Data for fjeld crops and typically non-irrigated crops are. not representative of th~ Study Area. , 

Crop grouping was rearranged from histDrt'c interpretlltlon 1n some cases to cor~e5pond to Cal Hornia DepartJnent" of Water Resources land 
use definitions. ' 

Reference Kellogg, 19J6~ except as ~oted. 
The area represented by these acreages corresponds to the drll.inage basins of the Santa Maria and Sisquoc Rt"v'ers, and San Antonio 
Creel:. The San Antonlo area Is outside the Santa Haria Study Area defined by thls report. 
Reference Kellogg, 19]7; except as noted. 
Reference Kellogg. 1939: except as noted, 
Reference Pag~ and O'Brien. 1940; except as noted. 
Reference Santa Maria Yalley, 1950: except as noted. 
Area within Santa Haria Valley Conservation District only. 
Includes 24.746 ac;:res of non-potato vegetables. 
Irrigated acreage for 1930; 26.625 acres [lippincott. 1931) 1940: 
(est.) [USGS. 1951]; 1942,: 34,000 acres (est.) [USGS, 1951): 1943: 
(est.) (USGS. 1951); 1950: 35,700 acres [USBR. \951J. 

33,000 acres (est.) [USGS. 1951]. 1941: 
34,000 acres (est.) [USGS, 1951]; 1944: 

36,600 ac,res In Santa Marla Subunit; 2,050 acres in Sisquoc Subunit [USDA, 1950aJ. 
29,388 acres [Santa Barbara Co., 1940] Jlinus 400 irrigated acres in Cuyama 'Jalley [USGS, Open File, 1970). 
Non-trrig~ted agriculture estiMate was computed as follows: 
non-irrigated agriculture s total cropland - (irrigated acreage x 1.27 lIIult1p1e cropping factor (US8R,1951]) 
average non-Irrigated acreage In Sisquoc Subunit (\{It on Sisquoc Plain (11,040 (USDA, 1950a] - 2.750). 

33,000 acres 
35.000 acres 

45,780 acres In Sarita Maria subunit; plus a portion of the 11.040 acres identified 1n Sisquoc Subunit (USGS, Open file, 1970] 
estlmated to average approxlmately 2~750 acres. ' 
Includes open grassland, sagebrush,pinyon-ju(j1per. semi-barren and SWle land also used for productlon of petroleum. 
Includ~s ~Ixed conlfer, oak woodland. cha~tse. and chaparral. ' 
Includes 25 acres 1n SIsquoc SubunIt. 
Includes 6,185 acres In Santa Haria Valley (USDA. 195Ob] and 655 acres ln entire hydrologic drainage of the SIsquoc River. [USDA, 1950b)] 
Hot all of these !i55 acres 'overlies the Slsquoc Plain. however. 
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TABLE 2-2. HISTORIl USE, SANTA MARIA STUDY AREA Ca] 

-------- (a.;res) 
1959['1] 1966 

Santa Nipomo Santa 
Maria Sisquoc Mesa Maria Oso 

Land Use Cq tegory[b] Subuni t SUbunit[c] Subunit Cd] Tota 1 Valley[m] Flaco[nJ 

Water Service Area 

Urban and Suburbah .. " 

Residential 1.680 20 70 1,770 4.810[g] 
Commercial 240 (f] [f] 240 [gj 
Industria 1 190 [f] 20 210 [h 

Unsegregated 
urban and suburban 1..1.110 150 90 1,260 1,965 147 
Subtota 1 3,220 170 180 3,J/0 6,775 147 

Included non-water 
service area 2,450 290 170 2,910 

TOTAL URBAN AND 5,670 460 350 6,480 
SIJBURBAN .. I 

I 
<- .-

j j I rri 9a ted 
Agriculture 

Ornamentals -- -- -- --
Al falfa 2,230 590 [fJ 2,820 
Pasture 2,430 400 0 2,830 6,340[i] 2 ,OB7[ 1] 
Citrus & Sub-
tropicals 0 0 I 0 0 30 
Truck Crops 15,260 230 150 15,640 I 18,090 6.570 
Field Crops 7,370 1.330 10 8,710 5,800 412 
De.;iduou$ 

F ru i ts & Nuts 20 0 50 70 5 
Small Grains 30 10 0 40 30 
Vineyards 0 0 0 0 100 

Subtota 1 s 27,340 2,560 210 30,110 30,395 9,069 
Fallow 5,320 100 10 5,430 240 
Included noo-
water- service 
area 1,990 270 10 2,270 1,915 

Other -- -- -- -- --

Tota 1 Irrigated 
Agriculture 34,650 2,930 230 37,810 32,550 9,069 

-
Total Water 40,320 3.390 580 44,290 
servi ee a rea 

Nonwater Service Area 

Nonirrigated 
A']riculture 5,230 2,870 340 8,440 9,450 

Native vegetation 64,460 i 18,660 14,210 97,330 
Unel assified 40,240 278,840 1,060 320,140 

Tota·1 non-w.ater ~09,930 300,370 15,610 425,910 
servi ce a rea 

I 
GRANO TOTAL ~50,250 I 303,760 16,190 470,200 

Ca] Land :use for the Study Areil. in its entirety. is not available for 1966. 1968, 1973, and 1975 
because <lata representative of the Nipomo Mesa was not .;ompiled. In addftlori. the 1973 data do 
not include the portion of the Study Area in San Luis Obispo County between Santa MariaR.iver and 

Cd] 

[e] 

·Nipomo Mesa. See Appendix B for graphic presentation of major agricultural land uses .. -
Land use categortes are standard California Department of Water Resources definition. 
This subuni t encompasses the entire drainage .of the Sisquoc River. Hence, much of the total 
acreage 1s outsid€ ·the study area. However. almost all of the urban and·agricultural land use 
occurs in the alluvial plain of the lower Sisquoc River. an area within the boundaries of this 
study. 
Area of Nipomo Mesa nottrlbutary to the Arroyo Grande Hydrologic Subunit. Includes that portion 
of the Mesa that drains to Black Lake, an area outside the study boundaries. 
Data represent land use on the alluvial plain of the lower Sisquoc River only, !Xl not include 
crops in Tepusquet Canyon, and 1 n the Za.;a Lake regi on •. ups tream from USGS gagl ng s ta ti on 11138500. 

Tota 1 

4,810[g] 
(g] 
Ch] 

2,112 
6,922 

8,427 

30 
24,660 
6,212 

5 
30 

100 

39,464 
240 

1,915 
--

41,619 

, 

9,450 
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~ 
S~v~nit , , 

I 

3,030 
1 540 
I 240 
I 
I 

: lz380 i s,19O 

I 5 870 i 

11,060 

--
4.950 
2,930 

70 
15,520 
9,510 

20 
70 
0 

33,100 
5_ -_ .. 

2,190 
- -

40,410 

51,470 

3,950 . 

55,350 
39.480 

98.780 

50,250 

-.-- -_._-_.- - _._-- ---_ .. _----

\ 

.' 

196810J 1973101 1975[ql 
Santa Santa 

Sisquoc Mari.a Sisquoc 
Total [k] 

Maria Sisquoc . 
Subunitrcl Tata 1 Subunit Subunitrel Subunit Subun it[e] 

20 3,050 
[fJ 540 
[fJ 240 

150 1 530 773 44 817 -- ------- -' ---_ .. 
170 5,360 

3 000 8 870 

3,170 14.230 

.' 
, 

i -- i -- 336 0 336 -- --
1 680 

I 
5,660 

I 400 3,330 3,619[iJ 1,721[i] 5,340[1 ] 

40 110 0 2 2 
250 i 15,770 15,772 191 15,963 

1,880 11,390 9,985 1,507 11 ,492 

0 20 0 2 2 
10 80 
90 90 2,593 3,019 5,612 

3.350 36.450 32,305 6,442 38,747 
100 5,220 

310 2,500 
-- --

3,760' 44,170 

, , 

6,930 58,400 

2,290 6,240 2,4l9[j] 1.101 [j] 3,520 

15,980 71,330 
278.560 318;040 

296.830 395,610 

303,760 454,010 

[g1 
Includes both residential and commercial acreages. 

t~ Industrial acreage excluding extractive (oil) activities not compiled. 
Includes alfalfa acreage. . 

[j Includes grain. hay, and other non-irrigated crops. . . 
oj Does not include any portion .of. Study Area in San Luis Obispo County. 
[1 ] Includes portion of Study Area in San Luis Obispo County north of Santa Maria River. extending up 

to, but not including, Nipomo Mesa. Reflects replanting of between-crop (fallow) acreage during 
the year. 

[m] USGS, Open File, 1970. 
[0" lawrance. 196.7. 
( CIIIR, 1969. 
[Pq] UCSB, 1974. 
(] UCSB. 1975. 

Tatal[l] 

429 .-' 

626 

5,461[i] 

26,876 
9,818 

I 4,588 

47,359 

1,615 

.-
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POPULATION 

Historic population data have been derived from a number of sources, and 
in some cases are aggregated to represent the number of residents within 

the Santa Maria study area. 

Population projections for their respective portions of the study area 

,have been prepar.ed by the local planning agencies of Santa Barbara and 

San lUls Obispo Co.unties. These data, summarized in Table 2-4 and on . 

Figure 2-1, are used to forecast urban water requirements. 

Three population forecasts have been developed by the State Department 

of Finance which reflect a range of population growth in the Santa Maria 
study area. These projections are presented in Table 2-4 following the 

local agency proj~ctions. The Department of Finance low projection 

a~sDmes a fertility rate of 2,110 births per thousand women and a net 

immigration of zero into the State. The middle or base projection 

assumes a fertility rate of 2,450, with net immigration for the state 
regarded to stabilize at 150,000 during the years 1980 to 2000. :The 

high projection assumes a fertility rate of 2,780 and net state immigra

tion of 300,000 [SWRCB Prt. II Apr. 1975] All Department of Finance 

figures are higher than the local agency projections. 

32 
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TABLE 2-" .. HISTORIC AND PROJECTED POPULATlOH, sANTA HARIA STUDY AREA [a) 

: 

CltY..lArea !93016] 1931[51] 1936[5-0] 1947[50] 1953[46] 1960[c] 1965[5:1] 1970[c] 1972[53] 1974[cr-

Santa HarIa 7,057 B ,000 12.300 12.500 20,027 30,063 32,749 33,625 33,906 
Guadalupe 2.418 2.650 2.900 2,614 2,813 3,145 3,219 3,281 
Orcutt 996 1.150 1 .400 
B<ltterav I a 750 750 aDO 
SIsquoc. 300 300 300 
Garey' 150 175 175 
Casm l1a[9) 150 )50 150 
Rural Area wIthin 

SHVWCD(h] 3.500 
Area outside SHVWCO 6,000 
Urban Territory SHVWCD 7,150 8,500 
Study Area,' Santa 

Barbara Co. [I] 39.667 52.813 56,630 58.062 58.625 
Study Area, San luis 4.668[1J 

ObIspo County 
H!pomo(k) 3,642f59j 4,68J(59j 
Rura 1(1] 4,194 59 5,018[59 

TOTAL, Study Area 20.000 20,325 26.525 29,000 44.335 64.466 68,326 
[n.o] em] [II] [Ill] 

w 
w 

:. 
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.. 
Table 2.-4. Conti nued. 

City/Area 1991:a] HBO[e] , mil e] 20M[e] 201 O[f]~)O?O[ f] 2Q25[ rr 
Santa Marla 35,562 37,594 39.156 
6uada 1 upe 3.~69 3,750 4,000 
Orcutt 
Betteravla 
Sisquoc 
Garey 
Casmalla[g] 
Rura.l Area w1t~ln 

SM'r'WCO[h] 
Area outside SMVWCD 
Urban Territory SMVWCD 
Study Area, Santa 

Barbara Co. [I] 61,124 64.688 67,500 
Study Area. San Luis 

Obispo Couflty 
t/lPOOlOfk] 
Rura 1 ( ]. 

5,254[59j 4.93Ofmj 
5.553 59 4,210 M 

6,060fllj 
",090 11 

7 ,180tm~ 
3,980 m 

IOTAL, Study Area [p,q] 70,264 74,838 78.,660 80,500 82,000 82,700 

----~. 

,'.A) 

"" Total Study Area 
[Sh'RCB, Part II, April 1975] 

High: 73,000 117 ,660 185,400 
Base: 69,910 108,650 152,440 
Low: 65,460 78,730 91.200 

·~ __ c .. / 
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(a] Pri~ry data has been"generated by several agencies. 
boundary. . 

This tabulation reassembies data In terms of the genera'l study area 

bj SMV\oJCD. except as noted... 
c SBCPD. July 1. 1973 •. Revised. except lS noted. Cens~s popUlation. 
d SBCPD. July 1. 1973. Revised. except as noted. '. 
e SBCPD. July I, 1973. except as noted. Includes. ll11pact of Vandenberg N'B Space Shuttle Progrd!11. 
f] Projected by Toups based on population curve. Figura 2-1. . 
g) Casmalia is situated outside the Santa Karia Study Area. However. source water for the c~nity wat~r system is imported 

h 
I 
j 
k 
I 
m 

f~j 
(q 

·from the Santa Harta Groundwater Basin by Union 011 Company. ,. 
SH\lIJCO; . Santa H4rla Va 11 ey Water Conservation District.. .' 
Corresponds to sUU\i\tlon of 'Sante io!arla~·. ·Orcutt~. and "Guadalupe" Areas. defined by Santa Barbara County Planning Departnlent. 
Corresponds to sunnation of 1960 census popUlation of Enumeration Districts 40.59. 40.50, and 40.49. 
Unincorporated town of Nipomo. ' 
Rural populatlon'of Arroyo Grande Oivlsion. Includes SOjOO rural population outside Santa Haria Study' Area. 
Ilreska, Hov. 1975. PopulAtion projections based OIl 1970 data He the 110St current available. When tornpared 
to 1975 data. are slightly low; ,. 
Includes Oso Flaco District In San Luis Obispo CountYi does not include Nipomo Hesa. 
lippincott. March 1931. 
S~ation of local agency projections. 
Average population of Santa Haria Valley during base period years WAS 37,000. 

. '" 
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CHAPTER 3 

SURFACE WATER SUPPLY 

Water resources tributary to the Santa Maria Valley consist of native 

precipitation and runoff from local watersheds. surface water inflow 

from upstream drainage basins, and subsurfa<::e inflow of stream seepage 

:. and groundwater. :.The various components of water supply that are ex-, 
pressed as surface water flow are quantified in this chapter. Subsurface 

recharge is examined in Chapter 6. 

PRECIPITATION 

Three 'precipitation st~tions within the Santa Maria Valley and one 

nearby station (Los Alamos) possess records which extend throughout the 

base period. Data for these key stations are identified in Table 3-1. 
Annual records were summed and averaged to provide a base comparison, . 

which was then used to generate years of missing data at neighb~ring 

stations by double-mass analysis. The relationship between accumulated 

annual mean precipitation for incomplete stations and key stations is 
depicted graphically in Appendi~ A. Actual and prorated yearly precipi

tation at various stations is presented in Table 3-2. These data were 

used to develop the base period averages. su\rrnarized previously in Table 

1-2, as well as the isohyetal distribution of Figure 1-4. 

Native preCipitation falling directly.on Valley floor and mesa lands 

represents a component of water supply that is not considered in the 

recoverable water determination, to be developed later in this chapter, 

forungaged mountain and foothill watershed areas within the Valley. 

Hence. an independent analy~is of this parameter is in order. 
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TA8LE 3-1. BASE P(~IOO ~EAN ANNUAL PRECIPITATION. kEY STA nONS 
(inches) 

rl2794000 
Water T12071900 TY3510700 Tl2620700 Clty of 4-Station • Year 8etteravi a Los Alamos NioOOlO 2NW Santa Maria Mean 

1935 16.94 18.23 23.44 19.55 19.54 
1936 13.04 13.54 15.42 13.48 13.87 
1937 18.65 21.25 21.02 20.82 20.44 I 

1938 20.75 20.60 22.78 22.18 21.58 
1939 13.13 13.78 10.79 11. 51 12.30 

f940 12.04 13.57 17.49 14.61 14.43 ,\ 
1941 29.16 35.29 31.09 30.75 31.57 
1942 16.04- 17.72 18.86 16.95 17.39 
1943 14.45 16.30 18.28 17.22 16.56 
1944 13.09 17.36 13.57 14.56 14.65 

',1 
1945 . 11.39 12.25 15.16 11. 31 12.53 
1946 10.90 13.41 10.77 11.08 11.54 
1947 7.77 8.92 '11. 23 9.42 9.34 
1948 8.12 8,08 11.55 8.20 8.99 .1 1949 10.55 11.6-8 12.09 9.17 10.87 

1950 . 11. 50 12.43 H.71 10.4-7 12.28 
1951 9.21 1Q.20 11.04 8.66 9.78 
1952 18.51 21.69 23.4-8 18.57 20.56 
1953 12.02 12.51 13.65 10.87 12.26 
1954 11.55 13.46 '15.00 12.12 13.03 

1955 12.37 13.24 14..00 13.17 13.20 
1955 13,67 16.79 18.37 14.56 . 15.85 
1957 13.63 10.27 11.27 9.01 . 11.05 
1958 21. SO 29.17 28.37 25.86 25.23 
1959 8.65 8.59 9.28 7.62 8.53 

1960 12.03 12.91 15.46 11.33 1233 
1961 8.39 7.20 9.93 7.11 8.16 
1962 18.85 23.27 22.57 15.39 20.27 
1%3 13.18 . 14.18 15.45 11.30 13.53 
1964 8.08 9.27 11.58 7.81 9.19 

1965 13.12 13.79 16.94 11.62 13.87 
1966 10.02 12.64 14.98 9.13 .' 11.69 . 
1967 17.33 17.51 22.78 14.96 18.15 

.1 1958 9.17 9,38 10.78 8.25 9.40 
1969 24.87 21.22 29.45 20.84 25.59 

1970 9.10 10,05 11.63 9.59 10.09 
1971 10.14 11. 21 14.55 9.82 11.43 
1972 5.03 7.38 .7.02 5.45 6.22 
1973 21.15 . 21.58 25.59 19.63 21. 99 
1974 16.89 .15.98 22.74 15.21 

1975 11.59 

Basa Pt!riod 
Meal'! 

~1 Annua 1 13.37 14.90 16.21 13.30 14.44 
.Precip. 
1935-72 

, 
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TA8LE3-Z. BASE PERIOD ~EAN ANNUAL PRECi?ITATION. StlECTEO REGIONAL STATIONS Cd] 
(inches) 

T14506440 
TlOO32000 Lompoc 

Tl2012920 Arl"1JYo Hiway . T1 0694300 
W~ter Almar Grande ,'1aint. Pi sma 
Y~ar Ranch No. 1 Guadaluee Station 3each 

1935 (20.13 } (22.08) 16.89 ( 18.56) (22.67) 
1936 (14.29 ) (15.67) 13.16 (13.18 ) (16.09 ) 
1937 (21.05 ) (23 ~ 10) 16.21 ( 19.42) (23.71 ) 
1938 (22.2]) (24.39) 18.19 25. 09 (25.03) 
1939 (12.67) (1].90) 10.45 14.68 (14.27) 

1940 (14.86) (15.31) 9.97 13.50 (16.74 ) 
194.1 (32.52) (35.67) 24.05 40.34 (36.52) 
1942 (17.91 ) (19.55) 13.49 17 .15 (20.17) 
1943 117• 06 } ~ 18.71 ) 10.53 11.38 (19.21 ) 
1944 15.09) . 16.55) 10.58 14.39 (16.99) 

·1945 ~12. 91\ ~14.15\ 9.68 11.42 i14. 53) 
1946 11.89 13.04 t· 77

) 
12.40 13.39 ) 

1947 
f9.62j ?10.55j 7.10j 8.69 (10.83) 

1948 9.26 10.16 6.83 7.82 10.43 ) 
1949 (11. 20 ( 12.28) (8.26) 13 .54 (12.61 ) 

1950 ~12. 65) (13.88) ~9. 33) 10.20 (14.24) 
1951 10.07) (11. OS) 7.43) 7.92 (11.34 ) 
1952 21.18) (23.23) (15.63 ) 21.11 23.41 
1953 (12.53) (13.85) i9 . 32 ) ,11.97 13.16 
1954 (13.42) (14.72) 9.90) 12.17 16.08 

1955 (13.60) (14.92) (10.03 ) 12.23 15.06 
1956 (15.33) P 7.91) (12.05) 15.82 17.80 
1957 (11.38 ) 12.49) (8.40) 10.86 11. 07 
1958 (27.02) (29.64) (19.93) 25.00 32.74 
1959 (8.79) (9.64) (5.48) 7. 74 9.15 

1960 (13.32) 13.87 (9.83) 9.25 14.38 
1961 (8.40) 9.99 {6. 20) 8.01 9.87 
1962 (20.88) 18.95 (15.41 ) 20.61 16.93 
1963 - (13.94) 14.97 (10.28) 15.05 16.72 
1964 11.80 10.14 (6.98) 9.51 10.45 

1965 12.37 14.97 (10.54) 15.37 14.23 
1966 . 10.84 12.43 (8.88) 12.66 12.89 
1967 19.90 21.55 (13.79 ) 13.85 20.89 
1968 11.25 10.75 (7.14 ) 6.79 13.08 
1969 28.46 29.54 (19.45) 21.94 35.51 

1970 10.11 10.55 (7.67) 9.58 12.03 
1971 10.29 13.97 (8.69) 9.12 14.14 
1972 5.49 8.12 (4.73) 6.68 6.87 
1973 21.63 25.25 : 20.24 25.89 
1974 17.16 21.05 16.66 20.7Z 

Base Period 
Me4n 
AnnU<l.1 14.92 16.25 i 1. 11 14.08 16,72 
Prec1? 

. 1935-72 
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TABLE 3-:-2. RASE PERIOD MEAN ANNUAL PRECIPITATION. SELECTED REGIONAL STATIONS [a] (cont.) 
(inches) 

flZ794665 i12826701 Tl286VaO Tl2911100 nZ4i4400 
Water Santa .Ma ri a Sisquoc Stley Twi tchell Huasna I Year 12 E. Smith " Ran"ch Ranch Darn 

1935 (26.97) " (20.32) 20.55 (-22.47) (25.01 ) 
1936 (19.14) (14.42) 13.14 (15.95) (17.75) 
1937 (28.21) (21.26) 20.55 (23.51 ) (26.16) 
1938 (29.78) 24.18 23.50 (24.82) (27.62) 
1939 (16.97) 6.93 1"1. 2S (14.15) (15.74) 

1940 ~19.91 ) 16.94- 15.98 (16.59) (18.47) 
1941 43.57

1 
36.89 30.27 /36.31 ) 34.80 

1942 /24.00 17.57 17.52 20.00) 20.54 
]943 22.85) 17.95 19_07 (19.04 ) 25.29 
1944- (20.22) 15.77 14.60 (16.85) 16.72 

1945 (17.29 ) 13.75 12.07 (14.41 ) 16.34 
1946 14.25 11.85 (11.66) 13.27

1 
15.34 

1947 12.18 8.02 19. 43 ) 10.74 12.81 
1948 15.10 9.71 9.08

1 
10.34) 12.92 

1949 16.95 11.11 (10.98 12.50) 12.4-1 

1950 17.23 12.09 (12.40) 114.12~ 16.94 
1951 20.82 /10.17) (9.a8) 11.25 14.37 
1952 30.98 21.38) (20.77) i 23 .64) 25.52 
1953 17.67 (12.75) (12.38) 14.10) 16.00 
1954 15.32 13.12 (13.16 ) (14.Sa) 15.54 

1955 17.18 " 13.56 (13.33) (15.18) 15.95 
1956 22.19 15.27 (16.01 ) (18.23) 17.98 
1957 15.65 9.81 (11.16 ) /12.71 ) : 12.62 
1958 38.34 27_25 (26.49) 30.16) 34.72 
1959 10.14 B.89 (8.62) (9.81 ) 9.35 

1960 17.73 8.29 13.41 (14.87) 16.09 
1961 10.71 8.33 9.36 (9. 38l n-.17 
1962 27.38 22.58 19.45 (23.31 24.18 
1963 18.34 13.66 13.93 (IS.56) 15.73 
1964 13.97 8.20 10.17 10.76 11 .55 

1965 22.17 15.33 12.84 14.82 16.97 
1966 15.69 13.05 10.82 12.13 "13.71 .. 
1967 27.98 21.85 19.29 23.85 30.33 
1968 12.44 11.16 10.87 11.74 12.00 
.1969 30.35 25.85 25.13 28.95 34.96 

1970 13.78 10.68 9.64 9_99 11.67 
1971 14.08 11.03 12.08 13.49 :. 15.79 
1972 7.49 7.00 6.50 7.41 7.23 
1973 26.57 " 21.78 22.37 25.67 26.84 
1974 20.68 16.64 19.94 21.69 20.39 

8ase Period 
,l1ean 
Annual 20.13 " 14.97 14.67 .16.62 18.40 
Precip. 
1935-72 'I 

(a] Stdtions identified by name and Ca.lifornia QWR index numberj data tn:. 
parentheses prorated by doub1e~mass comparison with mean annu!1 
key station precipitation. 
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The isohyetal method.of averaging precipitation over an area is considered 

to be the most reliable statis~ical procedure [Linsley 1958J. According 

to this method, average precipitation for an area is computed by weighting 

the average precipitation between successive contours of equal precipi
tation (isohets) by the areabetween isohyets, summing the resultant 

products, and dividing by the total area. 

Results of theJoregoing procedure conducted for the Santa Maria Valley 
are p(esented in:Table 3-3. They indicate that 31,800 and 88,100 acre

feet of rainfall, respectively, are generated on an average annual basis 

over the semi-confined and remaining unconfined portions of the ground
water basin. Because of the varying impact on Valley water resources of 

precipitation falling directly on areas of sem1~confined or unconfined 
groundwater, native precipitation is derived with respect to these two 

areas. Average precipitation over the Sisquoc Plain is quantified in 

Table 3-4. 

TABLE 3-4. NATIVE PRECIPITATION ON THE SISQUOC PLAIN [a] 

Net Average 
Area Precip. 

Isohyet (sg mil (inches) Volume 

20 0.6 20.0 12.0 
19 0,9 19.5 ·17.6 
18 1.4 18.5 25.9 
17 4.7 17.5 82.2 
16 4.6 16.6 76.4 
15 .2.8 15.5 43.4 

15.0 257.5 

mean annual. precipitation on Sisquoc Plain '" 
257.5/15 =17.17 inches ~ 13,740 acre feet. 

[a] Prec1 pitati on quantifi ed by i sohyeta 1 method; 
ref~r to Figure 1-4. Area considered in this 
analysis is the 15 square mile area of the 
Sisquoc Plain. 
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TABLE 3-3. NATIVE .,PRECI PITATION ON VALLEY 
FLOOR AND MESA LANDS Ca] 

net 
area 

isohyet ( sg mi) 
predp. 
(inches) 

precip, 
volume 

Confined 
Area[b] 

13 
" 12 

7 
12 

13.5 
12.4 

95 
149 

1 ess , 
than 12 31 11.4 353 

597 50 

mean annual precipitation on confined area 
= 597/50 = 11.94 inches = 31 ,840 acre feet [c] 

Remaining 
Unconfined 
Area[dJ 

16 1 16.2 16 
15 7 15.5 109 
14 42 14.4 605 
13 SO 13.5 675 
12 15 12.6 189 

less 
than 12 5 11 .. 6 58 --

120 .1 ,652 

mean annual precipitation on remaining area 
~ 1,652/120 = 13.77 inches = 88,128 acre feet [c] 

Ca] 

[b] 

[c] 

[d] 

Precipitation quantified by isohyetal 
method; refer to Fig. 1-4. Area considered 
in this analysis excludes the 90 sq. mi. 
mountain/foothill "watershed" area 
identified on Fig. 1-4 utilized ~n the 
recoverable water determination summarized 
in Table 3-5. . 
Represents 50 sq. miles identified on Fig. 1-4. 
Boundary of confined area based on USGS, 1951, 
~extended to border of Nipomo Mesa.· . 
Does not consider any evaporative or other losses 
(to be quantifi~d in a subsequent chapter). 
Represents 120 sq mi. identified on Fig. 1-4. 
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This tabulation. the .result of an isohyetal analysis, indicates that 

.13,700 acre-feet of rainfall are contributed annually to the Plain. It 
, . 

should be emphasized that the foregoing quantifications of precipitation 
do not take into consideration evaporation or other losses. These will 

be treated in Chapter 4. 

UNGAGED SURFACE WATERS 

Quantification of native water resources generated within the immediate 

watershed of the Santa Maria Valley comprise an integral part of the 

hydrologic inventory_ Only three watercourses within the Santa Maria 

Valley are gaged. An assessment of the annual water contribution provided 

by gaged and ungaged streams, as well as by the percolating component of 
local precipitation, is in order. 

A review of the literatOre pertinent to estimating water'contributions 
from preCipitation in ungaged mountain and foothill areas identified as 
a methodology formulated by USGS as most appropriate [USGS 1965]. The 

USGS procedur.e is based on observed relationship between recoverable 

water from precipitation and physiographic factors related to elevation, 

geographical environment and surficial basin rock formations. Results 
of the USGS empirical method of analysis are considered to reflect long

,term hydrologic conditions, in excess of twenty-five years, and hence 

are appropriate to this study. Estimates of recoverable water computed 
by the analysis are most reliable for basins lying entirely within the 

. Transverse and Peninsular Mountain Ranges of southern California. This 

area is defined by the western tip of Santa Barbara County to the Salton 

Sea region in the Colorado Desert. Because of its very close simi~larity 

to ,the southern California regime, in terms of geographic location and 
common climatic influences, the Santa Maria basin is considere·d to be 
well suited for recoverable water definition by the USGS methodology. 
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The aforementioned analysis identified the following hydrologic influences 

in the Santa Maria"R{ver basin: 

o Precipitation, weighted basin mean: 14.60 inches 
o Potential Evapotranspiration, weighted basin mean: 53.64 inches 
o Recoverable Water, weighted basin mean (adjusted) : 0.30 inches 
o Natural Water Loss, weighted basin mean: 14.30 inches 

; The data utiliz~d" in computing the foregoing basin characteristics are 

presented in Tabl~ 3-5. Contours of equal precipitation for the Santa 

Maria Valley, presented previously on Figure 1-4, were prepared after 

compiling base period precipitation records for local and regional 

stations as well as reviewing the isohyetal maps respectively developed 

by the Santa Barbara County and San Luis Obispo County Flood Control and 

Water Conservation Districts [Holland 1975; Britton 1975; USDCa; 

USDCb; Copeland 1975J. Precipitation residual after natural water losses 

are satisfied (native recoverable water) assumes the form of either 

surface runoff or groundwater recharge. Total volume of recoverable 

water generated from the ungaged 90 square mile mountain and foothill 

watershed area of the Val1ey averages slightly in excess of 1,440 acre

feet per year on a Tong-term basis. 

GAGED SURFACE WATERS 

The surface water regime of the Santa Maria Valley is depicted schematic"': 

ally on Figure 3-1. This diagram indicates the presence of USGS stream 

gaging stations and shows the interrelationship among watercourses 

tributary to the Valley. The exact locations of stations where surface 

flows are monitored by USGS are shown on Fi gure 3--2 [USGS 1974aJ. 

Twelv~ gaging stations are ~urrently matntained by USGS in or near the 

area of the Santa Maria Valley. However, no annual record of flow is 

maintained at any station that extends intact throughout the 38 year 
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TABLE J-5. CCMPUTA nON OF RECOVERABLE WATER - SANTA MRIA RIVER BASIl( La] 

?ercent of Pott!nt1 a 1 
Watershed Evapo-
betw~dn Precip- tNn~-

g1vlln itation pi ra t1 on R 
A 1 tHude A 1 ti tudi (1 ncht!5) (i nchas) PIE R/E R Adjusted 
Ueet)Cb] [c] Cd] eel [f] (9] [h] (1) 

+200-400 19 13.60 51.0 0.27 0.01 0.51 ·0.28 
+400-500 26 14.47 53.0 0.27 0.01 0.53 0.29 
+1300-800 21 14.66 54.0 0.27 0.01 0.54 0.30 
+800-1,000 16 15.00 55.0 0.27 0.01 0.55 0.30 
+1 ,000-1 ,ZOO 9 15.34 55.5 . 0.28 0.01 0.56 0.31 
+1,200-1,400 6 15.62 55.8 0.28 0.01 0.56 0.31 
1-1 ,4.00- 1 ,600 : 3 15.18 56.0 0.27 0.01 0.56 0.31 

TOTAL 100 

Weighted 
Watershed 
Mean 14.S0 53.64 0.54· 0.30Ck] 

[a] B,ned on !llethQ<jology and empiriCAl data [USGS, 1!165]. Re<::overable water is the 
precipitation residual after satisfying natural water lo:>s. It appears as direct 
recharge from precipitation or as surface water ·runoff. The areas considererl 
in this recoverab'le water analysis an the foothill/mountain watershed regions 
in the northeast and southern portions (90 sq mi arQa) of the Santa Maria 
Vaney. Precip1tation falling directly on valley floor hnds is qu;mt1fled 
independently in Table 3-3 and Table 3-4. 

(be] Datum, m_an $e~ level. 
[J Santa Maria River 8as1n a1titudes planimetered from USGS topographic maps: 

Santa Maria, Calitorn1a and San luis Obispo, Callfol"nia. Scale: 1:250,000. 
Cd] Precipitation was computed from the weighted relationship between the i~ohyets of 

Figure 1-4 and the area-altitude distribution. 
[8] Potential evapotr<3nspiration was wllpuhd by rv1atlng it to the area-altitude 

distribution within the watershed by means of empirical curve 
[USGS, 1965J. This referancQ consldars that evaporation from a 
free water surface (lake evaporation) most nlarly approachas potential 
I:!vapora tlon. 

(f] Relationship b.tw~n pl"ecipitation and potential evapo-transpiration for each 
zone of altitude (precipitation/potantial Qvapotranspirat1on). 

[9] Relationship betwun ricoverable w~ter and potential evapotranspiration for each 
zone of altitude. Oeriverl from E.'!lIpirieal relationship [USGS, 1965J. 

[h] RecovQrable water was cexnputad for each zone of altitUde frexn the value of 

L 
U] 

13.32 
14.18 
14.36 
14.70 
15.03 
15.31 
14.87 

14.30 

. potenti.t1 evapotranspiration and relationship between recoverable water and potential 
evapOtranspiration (potential evapotranspiration x R/E). . 

[1] . Recoverable water was adjusted by a retention ·factor, K, wtdch reflects the 
influenci of surficial rocx type within the watershed art!d. For th~ ungaged 
Santa M4r.14 Vall~)' watershed, distribution of surficial rock types '",as 
de termi ned to btl as· ro 11 ow,: 

(jJ 

[k] 

Quaternary (I:!XC~Pt old a·lluv1um): 9% 
Old alluvium:· 20% 
Tertiary (except potato sandstone): 71:t 

Areas planimetered from USSR, 1951.3ased on retentivity values 
developerl (USGS, 1965], the GeQlogic Index (0 .. 2,090. This 
corresponds to a retention factor (K) 2 0.55. 
Natural water lass, L, 1s the difference between ;Jrecioitation and 
recoverable water. 
Recov~rable ~ater available to Santa Maria Valley: 
0.30 inches x 57,600 acres % 1,440 ac-ft. 
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FIG. 3- 2 SURFACE WATER GAGING STATIONS 
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base period defilledfor the study area. Only two stations, Cuyama River 

near Santa Maria (11137000) and Huasna River near Santa Maria (11138000), 

possess records which encompass the first six years of the base period. 
Monitoring activity was discontinued at these stations in the early 
1960 t s. 

Double mass analysis is a statistical procedure that is well suited to 
interpol~ting or extrapolating streamflow ~ata for years of missing 
data. This method involves a graphic comparison between accumulated , 

. mean annual flow of a station with incomplete record and accumulated 

mean annual flow at one or more "key" stations that possess a complete 

record of annual flows. Accumulated data is plotted for the period that 

the incomplete station and the key stations have in common, and the 
relationship between their respective flows is determined. This relation

ship is then used to prorate the average of mean annual flows at the key 

stations to years of missing data at the comparison station. 

The curves prepared by double mass analysis for stations with incomplete _ 
records are included in Appendix A of this report. Average annual 

surface water discharges developed for years of missing record at the 
various gaged watercourses in the regional area of the Santa Maria 
Valley are presented in Table 3-6. This table summarizes existing 

records of flow and provides a determination of mean annual discharge 

for the base period. 

Accumulated annual flow averaged for stations Cuyama Rivfr near Santa 
Maria (11137000) and Huasna River near Santa Maria (11138000) wa5 used 
to generate data for early base period years at stations Sisquoc River 
near Sisquoc (11138500), La Brea Creek near Sisquoc (11139000), Tepusquet 

Creek near Sisquoc (11139500). and Sisquoc River near Garey (11140000). 

These statiOnS were then utilized in prorating data for the remainder of 
the stations with sufficient record fOr double-mass comparison. Station 

11141000, Santa Maria River at Guadalupe, was an exception to this 
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TABLE 3-6. AVERAGE ANNUAL SURFACE IAATER D ISCHARG£ [a,b] 
(cubic f~~t ~Qr second) 

• 11137000 1113S06d 11137560 
Cuyama Huasna 11138500 11139000 11139500 11140000 Alamo 
Rhet River Sisquoc La 3rea Teousquet Sisquoc Creek 

near rlear Riv&r Creek Creek Rjv~r near 
IMa tar Santa Santa near near near near Santa 
Year Haria ~aria SiSQUOC Sisguoc Sisouoc Garez .'1ari a 

1935 12.7 9.76 (24.7) (4.0) (1. 1 ) (19.8) (5.8) 
1936 12.6 25.4- (41.8) (6.a) (1.9) (33.4 ) (9.9) 
1937 60.4 53.4 (125.2) (20.5) (5.7) (l00.1 ) (29.6) 
1938 77 .4- 68.2 (160.2) (26.2) (7.3) (128.1 ) (37.9) 
1939 12.8 1.74 ( 16.0) (2.6) (0.7) (12.8) (3.8) 

1940 8.42 8.17 (18.3) (3.0) (0.8) (14.6) (4.3) 
1941 88.0 94.3 (20Q. &) (32.8) (9.1) 203.0 (47.4) 
1942 12.9 16.0 . (31.8) (5.2) ~1 04) 21.6 (7.5) 
1943 38.3 63.6 (112.1) (18.3) 5.1) 91.6 (26.5) 
1944 26.1 10.7 55.8 9.46 2.10 52.1 6.05 

1945 13.6 9.'50 33.3 4.11 1.20 23.4- 3.95 
1946 9.50 3.95 24.0 0.20 0.49 11.8 1.82 
1947 8.05 1.29 10.6 a 0.30 3.08 1.13 
1948 2.52 0.71 1.07 a 0.205 a 0.71 
1949 2.95 0.53 5.08 0 0.31 0.123 0.305 

1950 2.80 3.47 9.51 0.15 0.34 1.55 1.30 
1951 1.11 4.09 1. 64 0 0.37 a 0.92 
1952 62.4 55.8 106.0 28.S 3.69 102.0 28.9 
1953 6.74 7.00 16.1 1. 61 1.08 7.14 3.45 
1954 7.18 6.24 19.0 2.91 1. 27 13.7 2.86 

1955 1. 70 1. 96 7.27 0.79 . 0.74 0.84 1. 71 
1956 5.14 14.4 19.4 2.85 1.59 11.5 4.59 
1957 0.89 0.95 4.73 a 0.27 0.13 1. 27 
1958 71. 2 67.6 153.0 26.5 6.29 137.0 39.5 
1959 5.37 1.58 13.6 0.02 0.22 ,3.33 2.19 

1960 0.55 1.53 4.01 0 0.2.1 0.07 1. 37 
1961 0.48 0.S7 1.14 0 0.062 0 DiseOI1' 
1962 46.4 Dfscon. 67.3 l).2 3.39 64.3, 
1963 oiseon. 7.70 C 0.34 0.38 
1964 3,46 0 0.18 0 

1965 17.6 0.90 0.36 4.41 
1966 33.5 . 1.50 0.405 13.6 
1967 1 50.0 35.7 4.51 . 132.0 
1968 15.9 0.65 0.34 4.52 
1969 361.0 67.2 11. 1 397.0 

1970 23.5 1. 24 1.16 7.10 
1971 21. 6 0.80 0.43 5.43 
.1972 10.0 0 0.15 1.<1.1 
1973 64.1 7.12 4.19 50.4 
1974 7.7S 

1975 11.30 

Sase period avera1e 
annual discharge cfs) 50.7 8.3 2.0 42.7 
Acr!! feet (c] 36.710 6,010 1.450 JO,920 
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T '0. AVERAGE ANNUAL SURFACE WATER OISCh 1] (continued) 
(cubic feet per sacond, 

: 
J 1141000 11136800 11137400 I 1113~900 11138100 11139350 T 1140600 11140800 
Santa Cuyama Alamo Huasna CuyaJM FCxert 8radley Blosser 
Marl a River Creek I River River Creek Ditch Ditch 
River below near I near: b~low neilr near. near 

'ilater "at Buckhorn Nipomo I Arroyo Twitch<l11 Sisquoc Donovan Donovan 
Year Guadalupe Canyon : Grande Dam Road Road 

1935 (6.5) (8.1) (3.6) (8.2) (0.2) 
1'tJ6 ( 15.0) 03.6) ': (6.1) (13.8) (0.3) 
1917 (132.0) (40.9) (18.2) (41.5) (0.8) 
1938 (183.0) (52.3) (23.3) (53.1 ) (1.0) 
1939 (3.0) (5.2) (2.3) (5.3) (0.1 ) 

1940 (4.0) (6.0) (2.7) (6.1 ) (0.1) 
1941 253.0 (72.4) (32.3) (73.5) (1.3l 
1942 1.50 (9.8 ) (4-A) (9.9) 10. 2 
I'M] 99.3 (36.9) (16.5) (37.S) 

I 
0.7) 

1944- 18.7 (19.4) (8.7) (19.7) (0.3) 

1945 6.89 (10.1 ) (4.5) (10.2) (0.2) 
1'M6 6.74 15. 9 ) (2.6l (6.0) iO) 1947 

" 
3.49 2.3) (1. 0 (2.3) 0) 

1948 0 (0.2) (0.1) (0.2) ,(0) 
1949 D (0.9) (0.4) (0.9) (0) -

1950 3.4 (1.9) (0.8) (1.9) (0) 
1951 a (0.3l (0.2? (0.3) (0) 
1952 155.0 (39.0 (17.4- (39.6l ~1.0l 1953 0.50 (4.2) (1.9) 14

. 3 0.1 
1954 1.75 (6.0) (2.7) 6.1 ) 0.1 

1955 0 (1.6 ) iO. 7l i 1.6} 
(0) 

1956 5.78 (5.7) 2.6 5.8 (0,1) 
1957 0 (0.8) (0.4) (0.8 (0) 
1958 184.0 (52.5) (23.4) (53.3) (1.0) 
1959 a (2.8) (1.2) (2.B) 5.94 (0) 

1960 a 0.53 0 0.59 1.46 (0) 
1961 0 0.38 0 0.10 0.031 (0) 
1962 33.5 43.5 15.5 31.1 80.9 (0.4) 
1963 0 0.41 0 2.40 3.36 1°) 1964 0 0.002 0 0.28 2. JO 0) 

1965 0 0.75 0.033 4.53 4.16 (0) 
1965 1.25 6.11 ° 3.86 7.39 0.062 
1967 44.3 52.2 31.9 69.3 104.0 0.182 
1968 0.14- 1.69 0.000 1.14 60.9 0.095 
1969 248.0 141.Q 64.2 135,0 206.0 2.22 

1970 0.18 5.15 0.024 4.22 154.0 0.48 
1971 a 2.82 0.061 2.,99 7.92 0.16 0.47 
1972 0 0.77 0 0:11 0.0003 0.11 0.38 ' 
1973 13.8 18.2 10.6 21.5 58.3 0.47 2.16 2.04 
1974 0.29 46.0 

1975 0.42 8.04 i 

I 
Sase 

: I 
period I 
average i 
annual I 
dlscharg ,I (cfs) I 37.3 17.2 7.6 ~ 17.4 0.3 
Ac/ft[c] 27,000 2,450 5,500 1 ,600 220 I , 

[d] USGS gaging stations located in Santa Maria, Cuyama, and Sisquoc ~iver Basins; 
stations identified by name and n~ber. Flow data in terms of cubic feet per 
second throughout water year. Data in parentheses prorated by double-mass 
canparison with mean annual base station discharge, except for Station 11141000, 
'Nnich WitS generate<! by means of inf1ow.discharge cu·rve on Figure A·l; ; 

[b) USGS, 1974<1; USGS, 1960; USGS, 1964; USGS 197Q4; USGS, 1967; USGS, 1968b;' 
USGS, 1969; U~GS, 1970b; USGS, 1971; USGS 1972; USGS, 1973. 

[cl Rounded. . 
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procedure. The relationship between flows at Guadalupe and tributary 

flows at upstream stations was plotted on an annual basis. This is 

depicted Of) Figure A-l, in App~ndix A. Development of streamflow data 
at Guadalupe by this method for base period years of missing record 

(1935-1940) is considered appropriate due to the permeable natur~ of the 

upstream channel alluvium. Percolation claims much of the flow that 

would otherwise appear at Guadalupe. Hence, it is the generally larger 

upstream di scharges that contrl bute to flow pass i ng Guadalupe. 

Drainage from upstream watersheds is conveyed to the Santa Maria River 

basin through the channels of the Cuyama and Sisquoc Rivers. With the 

exception of an ungaged section of Cuyama River extending 3.5 miles 

upstream from the confluence with Sisquoc River, surface flows in these 

watercourses are currently recorded. For the base period years 1959 

through 1972, the magnitude of wa ter introduced yearl y to the Santa 
Maria Valley near Fugler Point was derived from mean annual Cuyama River 

fl ow gaged at USGS sta ti on Cuyama River bel ow Twitchell Dam (11138100), 

Sisquoc River flow gaged at USGS Station Sisquoc River near Garey (11140000), 

and estimated drainage contributed to the ungaged 3.5 mile sec~jon of 
Cuyama River below station Cuyama River below Twitchell Dam (11138100). 

These data are summarized in Table 3-7 and presented graphically on 
Fig~re 3-3. The ungaged component of flow was determined by relating 

drainage area tributary to the ungaged reach of river and average Cuyama 
River watershed yield. Surface flow passin~ Fugler Point for th~ base 

period years 1935 through 1958 is also detai1ed in Table 3-7. These 

data were computed by summarizing mean annual streamflow at Stations 
Cuyama River near Santa Maria (11137000), Huasna River near Santa Maria 

(11138000), Alamo Creek near Santa Maria (11137500), and Sisquoc River 

near Garey (11140000). .An additional yearly component of flow was 

added for contributions from the Cuyama.watershed downstream from-the 
three gaged locations, but upstream from Fugler Point. Total surface 
water inflow near Fugler Point for the base period is regarded to average 

96.2 cfs, or 69,700 acre-feet per year. 
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TABLE 3-7. SURFACE INFLOW TO SANTA WtRIA VALLEY AT FUGLERPOINT 
(cubic feet per second) 

11137000 11138000 11137500 11140000 11138100-
Cuyama Huasna Alamo Cuyama Inflow 
River River Creek Siquoc River at 
near near near River Below Fugler Point 

Water Santa Santa Santa ungaged near Twitchell' ungaged cfs (ac-ftX 
Year Maria Haria Maria, {36 59 mil Gare~ Dam (11 5gmi) . {1000 's ) 
1935 12.7 9.76 (5.8) 0.9 (19.8) ,,' 49.0 35.5 
1936 12.6 25.4 (9.9) 1.5 (33.4) 82.8 59.9 
1937 60.4 53.4 (29.6) 4.6 (100.1) 248. 1 179.6 
1938 77.4 68.2 (37.9) 5.9 128. 1) 317.5 229;9 
1939 12.8 1. 74 (3.8) 0.6 (12.8) 31. 7 22.9 

1940 8.42 8.17 (4.3) 0.7 (14.6) 36.2 26.2 
1941 88.0 94.3 (47.4) 7.4 203.0 440.1 318.6", 
1942 12.9 16.0 (7.5 ) 1.2 21;6 59.2 42.9 
1-943 38.3 63.6 (26.5) 4. 1 91.6 224.1 162.2 

U1 1944 
N 

26. 1 10.7 6.05 1.4 52.1 96.4 69.8 

1945 13.6 9.50 3.95 0.9 23 .. 4 51.4 37.2 
1946 9.50 3.95 1. 82 0.5 11.8 27.6 20.0 
194} 8.05 1.29 'T.13 0.3 3.08 13.9 10.1 
1948 2.52 0.71 0.71 0.1 0 4.0 3.9 
1949 2.95 0.53 0.305 O. 1 O. 123 4.0 3.9 

1950 2.80 3.4,7 1. 30 0.2 1. 65 9.4 6.8 
1951 1.11 4.09 0.92 0.2 0 6.3 4.6 
1952 62.4 55.8 28.9 4.7 102,0 253.8 183.7 
1953 6.74 7.00 3.45 0.6 7,14 24,.9 18.0 
1954 7. 18 6.24 2.86 0.5 13.7 30.5 22.1 

1955 1. 70 1.96 1.71 0.2" 0.84 6.4 4.6 
1956 5.14 14.4 4.59 0.8 11 .5 36.4 26.3 
1957 0.89 0.95 1.27 0.1 0.13 3.3 2.4 
1958 71. 2 67.6 39.5 5.7 137.0 321.0 232.4 
1959 3.33 5.94 --raJ 9.3 6.7 
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TABLE 3-7 (cpntinued) 
(cubic feet p~r second) 

.' 
11'37000 11138000 '1137500 11140000 '1139100 
Cuyama Huas na Alamo Cuyama r nfl ow 
River River Creek S'lqucic River at 

Water 
near near near River Below Fugler Point 

,Santa Santa Santa ungaged near Twi tche11 ungaged cfs {ac-ft} 
Year Maria Maria' ~ __ Ma!la~JJ6~sq_mH_ Ga!,~ ___ Dam _~_iJJ~CLJIliL ____ ~jlQog'sl 

1960 
1961 
1962 
1963 
1964 

1965 
1966 
1967 
1968 
1969 

1970 
1971 
1972 
1973 
1974 

1975 

Base 
period 
mean 
annual 
surface 
inflow 

[a] -::: .,less than 0.1 cfs .. 
\' 

0.07 
a 

64.3 
0.38 
0 

4.41 
13.6 

132.0 
4.52 

397.0 

7.10 
5.43 
1. 41 

50.4 
].75 

11 .30 

1. 46 
0.031 
80~9 
3.36 
2.30 

4.16 
7.39 

104.0 
60.9 

206.0 

154.0 
7.92 
0.0003 

58.3 
46.0 

8.04 

0.8 

1 .0 
0.6 
2.0 

1.5 

0.6 
0.4 

.' 

1.5 

146.0 
3.7 
2.3 

8;6 
21. 0 

237.0 
66.0 

605.0 

162.6 
13.4 
1.4 

109.3 
54.2 

19.3 

96.2 

1.1 
neg 1 . 

105.7 
2.7 
1.7 

6.2 
·15.2 
171. 6 
47.8 

438.0 

117.7 
9.7 
1.0 

79.1 
39.2 

14.0 

69.7 
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Surface water rur6ff generated within the Santa Maria Valley contributes 

flow to a number of establ ished drainage courses. Suey, Nipomo, Orcutt, 

and Oso Ftaco Creeks intercep~ much of the drainage. Blosser and 

Bradley Ditches transport flows that essentially represent runoff from 

urban areas. The Santa Maria River. formed by the confluence of the 

Cuyama and Sisquoc Rivers, receives the flow of all major streams within 

the basin except Oso Flaco Creek. The latter watercourse drains a 

watershed located in the northwest portion of the valley and empties 

into 050 Flaco Lake. Flows in the lower reach of OsoFlaco Creek are " ", 

also maintained by groundwater discharge of waters from infiltrating 

rainfaJl, stream seepage, and irrigation, perched over the confining 

~lay layer in the western portion of the valley. Discharge to the ocea~ 

from the Oso Flaco drainage is in the form of seepage through sand 

deposits that form a surficial drainage divide between the lake and. the 

ocean [USGS 1951J. 

Three gaging stations are maintained by the USGS at locations' within the 

immediate Santa Maria Valley. These stations monitor flows in Blosser 

Ditch (Station 11140800), Bradley Ditch (Station 11140600). the Santa 

Maria River at Guadalupe (Station 11141000). 

Regulation of flow in the Cuyama River by Twitchell Reservoir has increased 

native water resources available to the Santa Maria Valley. Yield of 

this project is analyzed in Chapter 5. Cohservation of water is accom

plished because flood flows otherwise tributary to the Santa Maria River' 

during periods of high flow are not lost to the ocean but are rather 
allowed to percolate in the alluvium of the Santa Maria River channel 

when released at a later date. A total maximum flow of 300 cfs is 

considered to the optimum rate for percolation in the Santa Mari~ River 

channel [USGS 1966]. Mean annual flow~ in the Santa Maria River passing 
Guadalupe averaged 37.3 cfs for the base period. This corresponds to 'a 

yearly discharge of 27,000 acre-feet. 
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CHAPTER 4 

MUNICIPAL AND 'INDUSTRIAL WATER DEMAND 

Water resources of the Santa Maria V~lley are ~ubject to depletion by a 
vari ety of natural and human i nfl uences. Free surface evapora ti on t 

evapotranspiration by native and cultivated vegetation or c'rops, consump

tive municipal and industtial uses, surface and subsurface outflow, and 

trans-basin export represent the principal means by which water is lost 
to the valley env·ironment. It is the purpose of this chapter to determine 

the magnitude of municipal and industrial water losses. Other components 
of water loss will be developed in Chapter 6 and subsequently related to 

the available long-term basin water supply. 

MUNICIPAL WATER REQUIREMENTS 

Municipal use of water typica11y relates to activities that are residen
tial or commercial in nature. Residential water requirements are asso

ciated with lawn and plant watering, swimming pool use, car was~ing, and 
driveway and walk cleaning. These uses of water· are defined as "outdoor" 

residential demands. "Indoor" residential uses of water involve household 
activities such as clothes and· dish washing, food preparation, cleaning, 

and certain forms of air conditioning. Personal water requirements such 
as toilet flushing, bathing, drinking, and ather hygienic uses are also 

identified as lIindoor ll residential uses. 

Comercial establishments require water. for many of the same uses asso
ciated with residential activity. In addition, water is used as liquid 

or steam for many comercial purposes. MuniCipal uses of water include 
fi~e fighting, street washing, park and golf course irrigation, cOnstruc

tion, and dust control. Water distribution system losses and other 
miscellaneous uses or losses are also considered to be elements of 

municipal water use. It should be noted that a portion of total water 
used is returned to the Valley environment in the form of wastewater. 

" ;. 
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Climatic and socio~economic factors influence the magnitude of municipal 

water demand. Temperature is of overriding importance, augmented by 

influences of precipitation, ~~midity, and wind. Socia-economic factors 
which relate to the pattern of municipal water use includ~ income level, 

. price of wholesale and retail water; fa~ily size and age, metering, 

sewering, and miscellaneous other factors. 

Major water purveying agencies serving urban consumers within the Santa 

Maria,Val1ey are ... identified in Table 4-1. The systems operated by the 

City of Santa Maria and by the City of Guadalupe, deliver water to 

industrial as well as residential and commercial service connections. 

INDUSTRIAL WATER REQUIREMENTS 

Petroleum refining and food processing represent. the major industrial 

water using activities within the Santa Maria Valley. Two generalized 

types of water demand. are exerted by industry: those that require high 

quality water and those that do not. Food processing is a high quality 
water using industry. Cooling water supply, hydraulic conveyan~e, 

gravel washing, secondary oil recovery, and fire protection are industrial 

applications that do not depend primarily on water quality. 

Quantities of industrial. water delivered by major urban water systems in 

.the Santa Mari a Valley typi ca l1y supply food process; ng req~i rements. 

This use is non-consumptive in nature. Essential'1y, all of the intak,e 

water supply appears as wastewater. Since wastewater is discharged to 
sewerage systems that utilize land disposal of treated effluent, losses 

to the groundwater basin are re1atively minor. 

Production and refining of oil is the most significant industrial water 
consuming activity in the Santa Maria Valley. This relates to· the fact, 
that fresh water sources, when used, are normally lost to the basin 

environment through deep well injection for oil field stimulation or 

wastewater disposal. 
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TABLE 4-1. MAJOR UROAN ~~TER SYSTEMS - SANTA MARIA VALLEY, 1975(a] 

_______ ,_w ..... · _ 

Stol'age'---
AGEIiCY SerYlce Service Tot~1 Water 01std.buted Treatmen t Capacity 

Connections P02ulotlon (afZyr! (mgill[6] (g~ca 1 Well Si:stem[c] Provided . lE1g) 

Cal1fornla Cities 
WaterCo;'[d) 

Orcutt-Orcutt Wye 4.405 15,000 3,686 3.29 219 81300-1000 gin) . Chlorlnat Ion 3.14 
SlsCJuoc System 60 200 21 0.02 ~ 1 140 9!Xll) Chlorination 0.012 
TangJeW(Jod System 337 J .150 163 0.15 127 2 500 ~ 700 gpm) Fl1 tratlon. None 

ChlorInation 

Vista (Nlromo) 
Syste.\ e] 521 1,770 304 0.27 153 2(300 & 400 gpm) Filtration. 0.067 

Aeration. 
ChlarlnatJon 

-_._----
Subtota 1 5,323 18,120 4.174 3.73 3.22 

Guadal upe. 
1,06B(gJ 766[h] 2ta . 400 }!Xll) 0'.-1 (.}1 City of [fJ 3.300 Chlorination 

(Xl I ~OO+ 9P11 [I] 
1 3 50 9~)[i] 

----. '---" 
lake Harle 

lIa ter Co. [J] 133 465 233 0.21 44B[k] 2(300 & 600 gpm)[J] Chlorination 0.55 

Nipomo Community 
Service5 Olst.[~] 600 2,000 300 0.27 134 l(ea. 200 9!Xll) Chlorination 0.5 

---'-
Santa Marla 

City of(o) 9,551 34,250 7.185 9(800-2800 gpm)[o] Chlorination 8.5 

---_.-
TOTAl 16,675 58,135 12.658 12.87 

---.-~~--' 
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, <P 

TABLE 4-1. footnotes 

[a~ 

f~j 

m 
[1] 

fH 

m 

All systeJ1S rely exclusIvely on groundwater as the source of supply. 
Ro·unded. . 
Nlltlher of wells IndIcated; approxImate capacity of wells, or range of capacHy of well system, Indicated In parentheses. 
Ha.rtse II, 1975. . 
Sulfide probJerus'encountered In source water, hence additional treatment provided. 
Chamberlifn, except as noted. . . 
1043 connections on flat rate (rrunlctpal consl1Tlers). 25 Industrial or school connections. 
Representative of water sypply syste/1l before nelol 350 gpm well calDe on nne during Sutlmer 1975. Value Is low because only th'O of. three 
prodUCing wells were metered, at/yr distributed does nat account for contributions froo urmetered 400+ gpm well. formerly used for 
peaking purposes in 5u~er and for ftre flow. 
The 400+ 9 PIlI urllletered well produces relatively hard water, presently maintained and operated as 4 wckup for peaking and fire flow 
demand; was replaced tn' the tystern in SUllOOr 1975 by a new 350 9p1l well. 
Gflllland, 1975. ." 

'Ser~lce area 1s Qne-~jle square, encompasses Lake H4rje Estates. High municipal per caplt4 consumption rel~ted to soclo-econ~ic 
nature of service area. 
600 gpo! well generally utlltzed for peaking purposes only. 
Jones, 1"975. 
Rlddlou9h, 1975; except as noted. 
Two wells produce hard water; remaining seven wells prodUce about 95 p.ercent afwater dlstritxlted by systoo. Total capacity of well 
system Is 9000 'g~. 
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OIL INDUSTRY 

Productioriof petroleum consti'tutes a major economic activity within the 
Santa Maria Valley. Existing wells are generally situated within five 
principal oil fields. These include Casmalia, Cat Canyon, Guadalupe, 

Orcutt, and the Santa Maria Valley fields. 

Secondary and tertiary recovery of oil from existing reserves provides a 
means by which r .. ecovery of petroleum resources native to the United. , . . 

States can be optimized. This aspect of oil production becomes more 

important as the discovery ~f additional oil reserves becomes increasingly 

difficult. Legal pressures from environmental, air quality, and other 
groups and organizations concerned with sulfur ~ontent of fuels have 
caused the use of many locally produced oils to be discontinued in favor 

of expensive low-sulphur foreign oils. Crude oil shortages, national 
energy demands, technological pollution control advances for sulphur 
emissions, arid escalating prices paid for foreign oil will eventually 
make reactivation and stimulation of many well fields a profitable 

course of action. 

In the past, water injection projects to stimulate and enhance oil 

production have served as a valuable means of disposing of brines and 
wastewater produced in conjunctton with oil field activities. Water 

.. flooding. which includes water injection, steam soak and steam flood, 

represents the most important method of secondary recovery. It should 
be noted that steam soak or steam flood operations typically utilize 

fresh water in the generation of steam. This type of flood, by intr.oducing 
heat into shallow, low-gravity oil fields, increases the 'ability of oil 

to flow by reducing its viscosity~Water injection operations, on the 
other hand. generally rely on brines and.~astewater as a source of water 
supply. In this type of secondary recovery, a portion of the residual' 
subsurface oil is collected from soil < pores by the creation of a bank of 

oil ahead of the injected water flood. Historic quantities ~f water and 
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steam injected for stimulation are presented in Table 4-2 according to 

each oil field within the Santa Maria Valley. The trend in secondary 

recovery, "while presently at a relative standstill due to environmental 

constraints on sulphur content of crude 011 produced i.n the Valley, is 
antici pated to become one of even greater emphasi s 1 n the future. 

TABLE 4-2. SUMMARY OF FRESH WATER USE BY OIL FIELD ACTIVITIES [a] 
(acre-feet) 

Cat 
Casma 1 i a Canyon Guadalupe Orcutt Santa Maria 

Year Field Field Field Field Field Total 
1963 12.9 12.9 
1964 ' 51.6 51.6 
1965 141. 7 141. 7 
1966 45.0 191. 2 87.3 23.6 347.1 
1967 63.0 273.4 81.2 0 417.6 
1968 28.9 230.3 137.3 2.0 395.5 
019,69 4.4 247.4 159.1 9.9 420.8 
1970 2.9 226.8 173.7 12.7 416.1 
1971 8.7 325.3 146.3 0.1 480.4 

CaJ Zu1berti, 1972. 

Industrial wastewater from oil refining activities in the Santa Maria 

Valley consists of operating and process water, boiler blowdown water, 

cooling tower blowdown water, oil field brines, and stormwater drainage 

[SWRCD 1975]. Average water use at the Unton Oil Company's Santa Maria . 

.. Refinery near Oso Flaco Lake is about 600 gpm (970 acre-feet per year) 

[West 1975]. Of this amount. 275 gpm (445 acre-feet) is evaporated 

from the atmospheric cooling tower and 325 gpm (525 acre-feet) appears 

as treated effluent. No water is returned to groundwater.[West 1975J. 
Future operations at the Santa Maria Refinery are expected to use essen-

tially the same amount of water as at present. 

Current fresh water use by other Union Oil Company activities in the 

Santa Maria Valley is approximately 740 acre-feet per year [Bailey 

1975]. 
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OTHER INDUSTRIES 

The Union S~gar Refinery at 8etteravia produces water from its own well 
system at d rate of approximately 1,500 gallons per minute during the 

\ 

seasonal operating period, which normally lasts from 180 to 265 days per 

year (1200-1750 acre-feet per year) [Bingham 1975J. This represents 

process makeup water. Wastewater is discharged to ponds located near 

the refinery. The bottoms of these ponds ilre relatively impervious, a 

fact that discourages .groundwater recharge by percolating flows [SWRCO , . 
1975J. Hence, the bulk of wastewater that is not recycled within the 

refinery for cool ing purposes or beet transportation is lost through 

evaporati on. 

The Sinton and Brown Company produces livestock feed by dehydrating 

sugar beet pulp generated at the Union Sugar Refinery. Wastewater 

associated with this .activity, approximately 650 gpm or 1050 acre-feet 

per year, is mixed with well water and used to irrigate pasture [SWRCD 

1975J. 
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CHAPTER 5 

HISTORICAL GROUNDWATER CONDITIONS 

Groundwater in storage beneath the Santa Maria Valley represents· the 

most important component in the water supply system of the region. It 

is the purpose of this chapter to depict historical groundwater elevation 

contours, to detennine change in storage that occurred in the Santa 
" Maria groundwater. basin during the base period, and to evaluate total , .. 

groundwater in storage. The change in storage analysis will provide 

data vital to verification of the hydrologic equation, presented in 

Chapter 6. Thii equation relates elements of net basin water recharge 

with those of basin discharge, including consumptive use requirements 
exerted by municipal, industrial, and agricultural activities. Any 

imbalance in the equation will appear as a net increase or decrease in 

the amount of water stored within the groundwater reservoir. 

GROUNDWATER LEVELS 

Groundwater elevation contours representative af initial and final years 

of the base period are vital to the change in groundwater determination. 

Because of the multitude of wells monitored in recent years in the Santa 
Maria Valley, conto~rs representative of 1972 conditions are subject to 
a great deal of control. Water level conto~rs for 1935 do not possess 

comparable controL 

Figure 5-1 depicts groundwater conditions that prevailed in the Santa 
Maria Valley in 1935. This presentation is based on a gr6undwater 

elevation map prepared by the USGS for 1936 adjusted by selected ~ater 

level data representative of 1935 [USGS:1951]. These latter data are 

surrrnarized in Table 5-1. It was necessary to rely on and adjust the 
1936 contour map because data from 1935 water level surveys do not exist 

in a quantity that allows original preparation of bas;n~w;de contours 
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TABLE 5-1. GROUNDWATER LEVELS, 1935 [a] 

Land 
Surface 

Depth 

\ 
i 

Water 
Level Month 

Well Number Oatum[c] 

to water 
Below Land 

Surface . MSL Cd] . ~loni tared 

9/32-7N2 
9/34-3N3 
9/34-10MT 
9/34-10M2 
10/33-18C1 
10/33-<18H2 
l0/33-18M1 
10/33-19B1 
l0/33-20H1 
10/33-21 F2 
1 O/33-28A 1 
10/34-3Pl 
10/34-7Gl 
10/34-9Q1 
10/34-13A1 
lO/34-13Cl 
10/34-14E3 
10/34-16R1 
10/34-17Hl 
10/35-7Fl 
10/35-9Fl 
10/35-11 C2 
10/35-15Cl 

USGS. 1944. 

432 
254 
303 
303 
269 

'"272 
265 
275 
300 
312 
325 
203 
164 
192 
257 
249 
225 
205 
181 

50 
89 

124 
106 

97,6 
150.3 
193.0 
191 .0 
120.00 
116.5 
120.00 
115.33 
101 . 00 

90.00 
71.33 

114.08 
90.17 

105.75 
123.75 
141.50 
128.l[j] 
112.94 
90. 17 
14.75 
40.6 
61.59 
38~84 

San BernardinQ Baseline and Meridian. 
Feet above sea level. datum of 1929. 
Mean sea' 1 eve 1 • 

334.4 
103.7 
110.0 
112.0 
149.0 
155.5 
145.0 
159.7 
199.0 
222.0 
253.7 
88.9 
73 .8 
86.3 

133.3 
107.5 
96.9 
92.1 
90.8 
35.3 
48.4 
62.4 
67.2 

Monitored by Union Oil Company of California. 
Monitored by City of Santa Maria. . 

Jan. 
Aug. 
Apr. 
Dec. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug", 
Aug. 
Aug. 
Aug, 
June 
Aug. 
Aug. 

Monitored by San Joaquin Power Division of Pacific Gas and 
Electric Company. _ 
Monitored by Santa Maria Valley Water Conservation District. 
Well subsequently abandoned and covered. . 
Average of four levels monitored during August 1935. 
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for that year. Di~cretion was used in generating contours in the area 

of Nipomo Mesa. Water levels available for lateryears, prior to intense 

agricultur~t development of th~ Mesa, were utilized in this regard. 
Groundwater levels for 1972 and 1975 are depicted in Figures 5-2 and 

5-3, respectively. 

CHANGE IN STORAGE 

,"Data and ca1~urations pertinent to the base period change in groundwater , 
analysis are presented in Appendix B. Unit values of specific yield 

indicated in Appendix B reflect groundwater basin characteristics in the 

portion of the saturated zone above sea level. These values were utilized 

in computing the change in groundwater storage that occurred during the 
base period. This derivation identifies a net depletion of water from 

the Santa Maria groundwater basin that averaged slightly less than 7,000 

acre-feet per year duri ng the years 1935 through 1972, or 253,000 

acre-feet for the entire 38 year period. 

It is estimated in Appendix B that the tbtal groundwater volume ~tored 

within the onshore portion of the Santa Maria Groundwater Basin (excluding 

saturated deposits underlying the Sisquoc Plain) is approximately 20 

million acre-feet. The volume of groundwater was determined for the 

zone between .1972 groundwater levels and the base of fresh water. 

Average specific yields of Pliocene and Pleistocene age deposits (Careaga 
, ~ 

Sand and Paso Robles Formation, respectively) were obtained from the 

USGS [1966]. 
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CHAPTER 6 
" 

HYDROLOGIC BALANCE 
HISTORIC AND EXISTING CONDITIONS 

In this chapter various components of water supply are related to items 

of water dispo~al. The resulting hydrologic equation describes, on an 

avera~e annual basis, the net depletion or accretion of regional water 
resources that occurred during the base period. 

Hydrologic inventories developed herein are surrrnarized separately for 
the Sisquoc Plain and the Santa Maria Valley. Such independent treatment 
of these two systems allows computation of subsurface outflow from the 
Sisquoc Plain to the Santa Maria Valley, an item not subject to physical 

measurement. 

A number of hydrologic supply and disposal elements, notably streamflow 
and precipitation, were quantified in previous chapters in terms of 

average yearly impact throughout the base period. Primary data depicting 
1 and uses and popul ati on were also presented. These 1 atter data were 
related in this chapter to unit consumptive use factors. Ih this manner, 

magnitude of water depletion from these sources was determined. 

Figure 6-1 is a free-body diagram summarizing components of water supply 
. . 

(+) and dispo~al (-) that are quantified in this chapter. These hydro-

logic items are developed or reviewed in detail herein. 

HYDROLOGIC BALANCE OF THE SISQUOC PLAIN 

Water resources tributary to the Sisquoc Plain are amenable to definition 
in tenns of the 1935-72 base period. Net water losses are also subject 
to quantification. 
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PREC I P IT ATI ON '. (SUPPL y:) 

Rain fallin'g directly on the Sisquoc Plain was quantified by isohyetal 
analysis in Table·3-4. DOUble-mass comparison of long-term station 

records were utilized to extend incomplete records at shorter-te~m 

stations throughout the base period. The volume of tributary precipi

tation is gross in nature; evaporative and consumptive losses are noJ 
: reflected in th;is supply item. 

SURFACE WATER INFLOW (SUPPLY) 

Watercourses tributary to the Sisquoc Plain were identified schematically 

on Figure 3-1. The plain encompasses the alluvium of the Sisquoc River 
from the confluence with the Cuyama River near USGS gaging station 

11140000 (Sisquoc River near Garey) upstream to approximately the location 
rifUSGS gaging station 11138500 (Sisquoc River near Sisquoc). Mean, 

annual surface water flow of the Sisquoc River into the plain of the 
Sisquoc River during base period years 1935 to 1972 (36,710 acre-feet) 
was determined from records maintained at station 11138500, summarized 
previously in Table 3-6. Three additional streams convey runoff to the 
Sisquoc Plain at locations within the alluvial valley reach proper. 

These include La Brea, Foxen~ and Tepusquet Creeks, which are monitored 
by USGS gagin9 stations 11139000, 11139350,. and 11139500, respectively. 
Annual flows in these tributaries were presented in Table 3-6. On an 
average annual basis throughout the base period, flows are as follows: 

. La Brea - 6,010 acre feet; Tepusquet - 1,450 acre feet; and Foxen - 220 
acre feet. 

SUBSURFACE WATER INFLOW (SUPPLY) 

Subsurface inflow of water to the upstream end of the Sisquoc Plain . 
through alluvial sediments in the region of USGS gaging stati6~ 11138500 

(Sisquoc River near Sisquoc) is estimated not to exceed a few hundred 
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acre-feet per year: The relatively small magnitude of this component of 

inflow relates to the presence of a low concrete dam about 1,000 feet 

upstream f~om the USGS gage. ihis dam reportedly extends to bedrock and 
thus intercepts upstream channel seepage [USGS 1951]. 

Essentially all flow in Tepu~quet Creek is monitored as surface flow by 

USGS gaging station 11139500, which is located in a narrow rocK-walled 

canyon L 1 mil es upstream from the stream mouth. In La 8rea Creek, some 

in-channel seepage loss undoubtedly occurs prior to gaging, but quantities , 
involved are extremely small. The USGS station is situated on valley 

fill 0.4 mile above the La Brea Creek mouth and about 0.3 mile downstream 

. from the c6nsolidated rock channel. Flow in Foxen Canyon is measured 
3.0 miles upstream from the Foxen Creek mouth. Almost all drainage from 

tributary watersheds has been introduced to Foxen Creek upstream of the 

gaging station. Subsurface flow is considered to be negltgible. 

VEGETATIVE CONSUMPTIVE USE (DISPOSAL) 

A major component of net water depletion in the Sisquoc Plain is that of 
vegetative consumptive use. Agricultural activities are responsible for 

much of the consumptive use of water that occurs within the Sisquoc 

,Plain. Riparian and non-riparian vegetation are also responsible for 
water loss. Th~ magnitude of consumptive use was determined by relating 
.average base 

requirements 
. SWRB 1962]. 

period acreages of crops and v~getation to consumptive use 

of each particular vegetative type [DWR 1975a;Toups 1973; 
This is indicated in Table 6-1. Average patterns of 

cultivated crops and native vegetation, representative of base period 
conditions, are shown graphically in Appendix C,. These acreages were 

estimated from land use studies summarized previously in Tables 2-1 
and 2-2. 
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TABLE 6-1. SIsqUOC PLAIN VEGETATIVE CONSUMPTIVE WATER USE 
BASE PERIOD AVERAGE ANNUAL CONDITION 

, Land Use 

I~ri ga ted Agricu.l ture 

Alfalfa and Pasture 
Truck Crops[eJ 
Field Crops 

" Vineyard 

Subtotal 

Estimated 
Average 
Annual 

Acreage[aJ 

950 
300 

1,350 
150 

2,750 

Estimated 
Growing 
Season 

Evapotrans
pira'tion 
ac-ft/ac 

4.54[bJ 
2.7[b] 
-3.l6[b,d] 
1.30[e] 

Annual 
Consumptive 
Water Use 
ac-ft 
(1000 I s) 

4.3 
0.8 
4.3 
0.2 

9.6 

Non-Irrigated Agriculture[f] 2,750 1.2[gJ 3.3 

Native Vegetation[h] 3,590 
Riparian 20 2.l[b] 
Non-riparian 3,570 1.2[gJ 4.3 

0.2 Other[i] 489 0.5[b] 

raJ 
[b] 

[eJ 

[d] 

[e] 

[fJ 
[gJ 
[h] 

[i] 

, TOTAL 9,600 17.4 

Refer to Table 2-1 and graphs in Appe~dix C; , 
Based on evapotranspiration values summarized by Toups [Toups, 1973J. '. 
Appendix F. 
Considers multiple cropping of truck, crops on the Sisquoc 
Plain to be negligible. 
Evapotranspiration representative of miscellaneous· field 
crops and sugar beets. ' 
Based on transpiration values developed bY OWR [OWR, 1975a], 
Table 17. , ~ 
Includes grain, hay, and other non-irrigated crops. 
Based on evapotranspiration value'developed in Reference SWRB~ 1962. 
Native vegetation acreage = Total area of S1sq~oc Plain 
(9,600 acres) - non-irrigated agric~lture (2,750 acres) -
i~rigated a~riculture (2,750) - urban area (30 acres) [USDA, 195Gb] -
flver wash (480 acres) = 3590 acres. 
River wash and urban land. 
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HYDROLOGIC INVENTORY 

Constructi6n of a water budget for the Sisquoc Plain provides a means by 

which the quantity of channel seepage from the Sisquoc River available 

for percolation to the Santa Maria Valley can be detennined. This 

analysis, presented in Table 6-2, is possible "because all major components 

of inflow and outflow to the Sisquoc Plain are known, except underflow 
to the Santa Mar; a Valley. 

It is apparent from the derivation in Table 6-2 that a flow of 9,900 

acre-feet is available for groundwater recharge within the SisquQc 
River Valley on a mean annual basis. Because groundwater in storage 

beneath the plain of the Sisquoc River is hydraulically contiguous with 

subsurface supplies underlying the Santa Maria Valley, and because 

groundwater gradients slnpe in a down~tream direction, surplus recharge 

to the Sisquoc Plain can be considered tributary to the Santa Maria 

Valley on a long-term basis. 

It should be noted that the magnitude of tributary Sisquoc River under

flow, computed by means of a water balance for the Sisquoc Plain. provides 

an estimate that compares favorably with underflow estimates computed by ; 
using Oarcy1s law. 

HYDROLOGIC BALANCE OF THE SANTA MARIA VALLEY 

The major elem~nts of water supply and disposal within the Santa Maria 

Valley are amenable to comprehensive analysis and subsequent quantifi

cation. Howev~r, a number of hydrologic"influences are i~possible to 
measure and extremely difficult to estimate. Such items include inf10w 

from older g~ologic formations of the mountain basement complex which 

surrounds the Valley, recharge over the area of confined groundwater. 

and the dynamic interaction between the on-shore and off-shore fresh 

groundwater basinS. 
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TABLE 6-2. HYDROLOGIC INVENTORY, SISQUOC PLAIN 
aASE PERIOO AVERAGE ANNUAL CONOITION 

Hydrologic item 

SOURCES OF ',./ATER.SUPPLY 

Surface inflow 
Sisquoc RiV. er ~b] 
La area Cre~k cJ 
Foxen Creek Cd 
Tepusguet Creek [eJ 

Subto tal 

Underflow, Sisquoc River {inflow} [f] 

Underf1ow, ~lde tributaries [g] 

Precipitation on plain[h] 

TOTAL SUPPLY 

SOURCES Of ~TER OrSPOSAL 

Surface outflow - Sisquoc River [i} 

Evapotranspiration by irrigated agriculture [j] 

Evapotranspiration by non-irrigatid 
agricu 1 ture (j] 

Evapotran~piratiQn by native vegetatio~·[j] 
Riparian 
Non-riparlan 

Other 
Subsurface Outflow - Sisquoc River [k] 

TOTAL DISPOSAL 

SUbsurface base period recharge of 
Santa Maria Valley from Sisquoc Plain [1] 

Average throughout base period. 
USGS gaging station 11138500 (see Table 3-6). 
USGS gaging station 11139000 (se~ Table 3~6). 
USGS gaging station 11139350 (se~ Table 3-6). 
USGS gaging station 11139500 (see Table 3~6). 

Ac-ttlyrla J 
(1000's ) 

36.7 
6.0 
0.2 
1.5 

44.4 

negl. 

ni!gl. 

13.8 

58.2 

30.9 

9.6 

3.3 

0.2 

9.9 

58.2 

9.9 

Low concret!·dam about 1,000 f~et upstream from USGS 

[g] 
(hJ 

~~j LJ 
[k 

[1 ] 

gage ll138500, r~portedly extends to bedrock [USGS, 1951] 
La gr~a, Foxen and Tepusquet Creeks. 
See Table 3-4. 
USGS gaging station 111~OOOO 
See Table 6-1. 
This value is the computed difference betwgen components 
of water supply and components of water disposal. 
Equivalent to subsurface outflow from the SisGuoc P1ain. 
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SURFACE INFLOW - fUGLER POINT (SUPPLY) 

Combined ffbW of " the Sisquoc and Cuyama Rivers serves as a major source 
of replenishment 6f water resources of the Santa Maria Valley. Surface 

inflow at Fugler Point was developed" previously in Table 3-7. Throughout • 

the base period, this source discharged 69,700 acre-feet per year to the 

Valley environment. 

SUBSURFACE INFLOW - FUGLER POINT (SUPPLY) 

Water percolating through stream channel deposits is introduced to the 

Santa Maria Val1ey near Fugler Point. Stream underflow from the Siquoc 
River represents the. only important source of grouhdwater inflow from 

upstream tributary watersheds. Magnitude of this subsurface flow was 

determined in Table 6-2 to have averaged 9,900 acre-feet per year 
throughout the base period. Underflow contributions from the Cuyama 

River are considered to be very small, on the order af a few hundred 
acre-feet per year at most [USGS 1951]. This relates to the fact that 

betwe€n Gypsum Canyon and Fugler Point, the Cuyama River flows through a 

narrow rock canyon characterized by a channel bottom underlain by bedrock 

or by thinly distributed alluvial deposits. 

PRECIPITATION (SUPPLY) 

Precipitation available to the Santa Maria Valley was determined by two 

independent methodologies. The first procedure, summarized in Table 3-5, 
involved derivation of recoverable water provided by rainfall falling on 

the 90 square-mile mountain and foothill watershed area within the 

Valley. This empirical analysls revealed that on an average annual 

basis, 1,400 acre-feet would be available as runoff or groundwater 
recharge after evapotranspiration losses from native soils and vegetatio'n 

in the highland area had been considered. 
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Precipitation in the remaining unconfined and confined areas of the 

Santa Mari~ Valley was analyzeq by the isohyetal method. Total volume 

of rainfall over these areas was computed in Table 3-3. These derivations 
do not reflect any evapotranspiration or other losses. 

SUBSURFACE INFLOW-SOUTHEAST GROUNDWATER DIVIDE (SUPPLY) 

The Santa ~!aria gro'undwater basin is in hydraulic continuity with ground

water'located outside the surficial drainage divide in the southeast 

portion of the Valley [SBCP01974]. This is apparent on Figure 1-5. 
Recharge to the Valley is accomplished by means of recoverable water 

p~rcolating to the Santa Maria trending side of the groundwater divide. 

Supply from this source is estimated to be on the order of 1,000 acre

feet per year. 

SUBSURFACE INFLOW-FISSURES IN CONSOLIDATED ROCKS (SUPPLY) 

Recharge of groundwater in the Santa Maria Valley is accomplished to a 

limited extent by seepage from joints and fractures in the consolidated 

rocks which form the eastern periphery of the basin. Direct evidence of 

inflow from the mountain basement complex ;s found in the existence of 
small springs which issue from fissures in the south flank of the San 
Rafael Mountains [USGS 1951]. It is report~d that a few wells have been 

drilled into consolidated rocks in search of water for domestic and 

stock use, particularly near the town of Nipomo [USGS 1951]. These 

wells occasionally produced small yields. 

It is doubtful that valley inflow from the consolidated fracture system 

is sizable. This relates to the reasonable balance exhibited by base 

period estimates of supply, disposal, and change in storage. 

An analysis of recoverable water tributary to the 1,600 square-mile 

drainage area of the Cuyama and Sisquoc Rivers was prepared to check the 
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magnitude of possible subsurface inflow from consolidated formations. 

Precipitation residual after n~tural loss by evaporation and evapotrans

piration was computed to be an the order of 90,000 acre-feet per year. 
Of this amount, approximately 75,000 acre-feet appear annually as surface 

and subsurface flow in the channels 6f the Cuyama and Sisquoc Rivers. 

Allowing for consumptive use of replenishment water in the Cuyama Va11ey, 

it is estimated that roughly 5,000 acre-feet per year are available to 

recharge the f~actured consolidated rock system. Direction of such 

seepage is a matter subject to conjecture. Flow need not exclusively 

follow established surficial drainage patterns, but could rather drain 

northward, southward, or eastward, dependi ng upon the ori entati on of 

individual fissures. 

The quantity of subsurface inflow from consolidat.ed rocks is impossible 

to measure directly. However, the order of magnitude of such seepage in 

other areas of Santa Barbara County has been approximated by a number of 
water resources investigations. The methodology used to estimate this 
source of supply was similar tb that utilized herein, whereby various 

components of supply, outflow, and change in groundwater storag~, are 

equated. If a hydrologic imbalance is observed to exist. it points to 

the presence of an unknown element, such as subsurface inflow. In the 

Santa Barbara and Montecito areas of Santa Barbara County seepage from 

consolidated rocks is estimated to contribu~e about 300 acre-feet per 

year, or from 10 to 15 percent of the total average inflow [USGS 1968aJ. 

In the Goleta and Carpinteria groundwater basins subsurface recharge is 

thought to repres~nt a substantial portion of inflow. The most liberal 

underflow estimates are in the range of 30 to 46 percent of total inflow, 

respectively, for these basins [USGS 1962J. Quantity of tMs inflow is 

on the order of 1,000 to 2,000 acre-feet per year. 

The existence of considerable quantities of groundwater within the 
fracture system of mountains in Santa Barbara County is substantiated by 

seepage into unlined sections oZ tunnel~ which penetrate these consoli

dated rocks. Characteristics of the four existing tunnels are s·umrnarized 

in Table 6-3. 
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TABLE 6-3. EXISTING INFILTRATION TUNNELS -
SANTA BARBARA COUNTY [a] 

Firm Ylela 
Unit 

Tunnel Size 
Len1th 

Iota 
Ueetl 

Un 1i ned 
Total (ac~ft/yrl 

( ac-ft/yr) 100 ft)[bJ 

Tecolote Tunnel 7' dia. 33,800 19,100 2,800 14.7 
Mission Tunnel 3' dia. 20,000 9,800 700[c] 7.0 
Doulton Tunnel 11,500 7,000 200 2.9 
Cold,Springs --

Tunnel 4' x 4' 5,000 3,300 100 3.0 

[a] Toups, 1974. 
[bJ Based on unlined length. 
[c] Since 1950. infiltration is estimated to have been 1,100 acre-feet 

per year. During prolonged drought periods, tunnel infiltration 
is reduced to about 700 acre-feet per year. [Brown and Caldwell, 1969J 

Magnitude of groundwater inflow to the tunnels reflects the long-term 

variation of rainfall. The average firm yield from the tunnel~ amounts 

to about 3,800 acre-feet annually [Toups 1974J. 

Comprehensive geologic and hydrologic investigations of additional 

groundwater basins in southern California have approximated the magnitude 

of subsurface inflow from cracks and fractures in the adjacent mountain 

basement complex. The mathematical model developed in the course of the - .. 

San Gabriel Valley groundwater basin analysis estimated the rate of 
see~age to be 5,000 acre-feet per year, or about 200 acre-feet per 
frontal mile of the San Gabriel Mountains. 

SURFACE OUTFLOW -SANTA MARIA RIVER (DISPOSAL) 

Average annual disch~rge of the Santa Maria River to the ocean is consid
er~d to be equivalent to flows passing -USGS gaging station ]1141000, 
Santa Maria River at Guadalupe. Records at this station were summarized 

.' " 

prey; ous 1y in Tabl e 3-6. Yearly surface outflow was detenn; ned to 

average 27,000 acre feet during the base period. 
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SUBSURFACE OUTFLOW-SANTA MARIA GROUNDWATER BASIN (OISPOSAL) 

Under natur'a 1 conditions, the seaward hydraul i c gradi ent at the west end 
of the valley causes groundwater in the lower member of alluvium, Paso 

Robles and Orcutt Formations, and Careaga sand to discharge to the 

ocean. Maximum annual underflow to the ocean, 16,000 acre-feet, occurred 

in 1918 and 1919 when the groundwater basin was nearly full and the 

hydrauli~ gradi~nt was ten feet per mile [USGS 1966]. By 1935. the 

,. beginning of the pase period utilized in this study, underflow to the 
< 

ocean below the. clay cap had dropped to about 10,000 acre-feet per year. 

Under conditi6ns which prevailed in the groundwater basin in 19~2, 

underflow was computed to be slightly in excess of 2,000 acre-feet. 

Groundwater outflow from the confined zone during the base period is 

depicted graphically in Figure 6-2. Average discharge during this 

period was about 8,000 acre-feet per year. 

VEGETATIVE CONSUMPTIVE USE (OISPOSALj 

Cultivated crops and native vegetation in the Santa Maria-ValleY represent 

the principal means by which local water resources are depleted. Table 

6-4 itemizes average acreages of various land uses characteristic of the 

base period. These are re1ated in Appendix 0 to unit evapotranspiration 

use factors. Since much of the historic land use data for early base 

period years was in terms of the entire Sant·a Maria study area, Table 

6-4 deducts acreages representative of the Sisquoc Plain to define land 

use in the Santa Maria Valley. Derivation of base periDd average acreages 
relied on historic land use data in Tables 2-1 and 2-2. presented graphic

ally in Appendix C. Table 6-5 summarizes truck crop acreages and patterns 

af multiple cropping. 
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TABLE 6-4. SANTA MARIA VALLEY ACREAGES -
BASE PERIOD AVERAGE ANNUAL CONDITION 

Land Use 

A lfa 1 fa & Pasture 
Truck crops 
Field crops 
Vineyard 
Fallow 

Subtotal 

Non-Irrigated Agriculture 

Native Vegetation 

'. Riparian[b] 

Non-Riparian[c] 

Subtotal 

TOTAL 

River wash, dunes [b] 

Urban 

GRAND TOTAL 

5,250 
21 ,150 
10,140 

260 

37,300 

28,150 

2,000 

99,600 

101,600 

167,050 

6,700 

2,250 

176,000 

950 
300 

1 ,350 
150 

2,750 

2,750 

4,300 
20,850 
8,790 

110 
500 

34,550 

25,400 

20 1,980 

3,570 96,030 

3 , 5.90 98, 01 0 

9,090 157,960 

4~O 6,220 

30 2,220[d] 

9,600 166,400 

Ca] 

[b] 

Refer to Tables 2-1 and 2~2; and graphs in Appendix C. 
Acreages reflect base period average conditions. 

[c] 

[d] 

Based on land use maps an'd acreage!) developed by 
California Department of Water Resources, 1959, 
backup for OWR, 1964. Data reviewed by Toups, 1975. 
Distribution of non-riparian vegetation determined 
to be 20 percent light, 70 percent medium, 10 percent 
heavy. ' 
Base period weighted average. See Appendix C. 
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TABLE 6-5. HISTORIC ACREAGE OF TRUCK CROPS [a] 

Year 

1935 
1937 
1938 
1945 

,'. 1947 
1952 
1959 
1966 
1968 
1973 

Base 

[a] 

[b] 

[c] 

Cd] 
[eJ 

... [f] 

m 
H1 
[1] 

[m] 
(n] 

m 

Percent 
Reported Multi pl e Actual 
Acres (b] CroeEing Acres[c] 

25,725[d] 26.7[eJ 20,300 
33,525[fj 26.7tej 26,460 . 
26,949[g 26.7 e 21 ,270 

40.0[h] 
30,681[ij 5o.0f i ] 20,454. 
33,:601 j 60.0 est) 21 ,000 

19 ,440[k, 1] 
24.66T,nl 
19,424 0,1 
19,463 l,p,q] 

Period Average 20,850 

Acreage of truck crops is representat,ve of Santa Maria 
Study Area. Multiple cropping is representative of 
Santa Maria Valley only, since double cropping of truck 
crops is negligible on Sisquoc Plain. 
See Tables 2-1 and 2-2 for detailed crop breakdown. 
Data for years 1935 through 1952 include multiple-crop 
acreages. 
Average acreag~ in truck crops, discounting multiple 
crops produced on same acreage. 

·Kel1ogg, 1936. 
Multiple cropping reportedly averaged 26.7 percent 
for years 1935 through 1940. [USSR, 19Q1J 
Kellogg, 1937. ' 
Kell ogg, 1939. 
USSR, 1951. 
Santa Maria Valley, 1950. 
Sant~ Maria Valley, 1953. 
DWR, 1964 
Truck crop survey acres for 1959, 1968 and 1973 were 
increased by amount of fallow acreage for those years 
that was replanted in truck crops (70%). [OWR1964] 
Fallow acreage in 1973 estimated to have been 5,000 
acres. 
Santa Barbara Co., 1967. 
Lawrence, 1967. 
OWR, 1969. 
UCSB, 1974. 
Does not include truck crop acreage in San Luis Obispo 
County portion of study area. . 
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URBAN CONSUMPTIVE USE (DISPOSAL) 

The category of urban water use encompasses residential and commercial 
activity, and any industrial enterprises that are served by municipal, 

community, or district water systems. Table 6-6 presents historic urban 

water use for the City of Santa Maria. Average daily per capita use 
during the base period was determined to be approximately l7g gallons. 
This unit use, when equated to the averageValley popUlation, 36,200, 

provides a determ.ination of total average urban water Lise. 

Several comprehensive water use investigations have found that 45 percent 
of delivered water is used within the home, and subsequently discharged 

to sewers [SWR81962; OWR 1965J The remaining 55 percent is utilitized 
for outdoor purposes, particularly lawn watering. The percolating flows 

and water evapotranspired were determined to be 14 percent and 86 percent, 
r.espectively (DWR 1965J Water lost to the Valley from urban outdoor 
uses averaged about 3,400 acre-feet per year during the base period. 

INDUSTRIAL WATER CONSUMPTION (DISPOSAL) 

Water use by industries not served by municipal, community, or district 
water systems represents a minor, but established, source of water loss. 

Principal water consuming industrial activities include sugar beet 

processing (Union Sugar), animal feed preparation (Sinton and Brown 
Company), oil refining (Union Oil Company), Western Refrigeration 

Company, Santa.Maria Refinery-Nipomo, Santa Maria Valley ABS Plant, 
Battles Road, Douglas Oil Company - Santa Maria Refinery), and oil f·ield 

stimulation for secondary recovery .. 

LIVESTOCK WATER CONSUMPTION (DISPOSAL) 

The Santa Maria Valley possesses an historic reputation' as a cattle and 
dairy center. Consumptive use of water by beef and dairy.cattle is 
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TABLE 6-6. REPRESENTATIVE MUNICIPAL AND INDUSTRIAL 
PER CAPITA WATER USE FOR THE CITY OF 
SANTA MARIA raJ 

Year 
of Data 

1940 
1941 
1942 
1943 

-: 1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 

1955 
1956 
1957 
1958 
1959 

1960 
1961 
1962 
1963 
1964 

19,65 
1966 
1967 
1968 
1969 

1970· 

Total Water 
into System 

(ac-ft) 

1 ,340 
1,392 
1,563 
1,765 
1,815 

2,037 
2,197 
2,251 
2.148 
1,932 

1 ,866 
1,847 
2,298 
2,732 
2,610 

2,688 
2,866 
2,845 
2,930 
3;676 

3,749 
4,618 
5,083 
5,245 
6,267 

6,282 
6,476 
5,993 
6,580 
6,538 

7,047 

Estimated average 
Population 
served[b] 

8,522 
8,714 
8,906 
9,098 
9,290 

9,482 
9.674 
9,866 

10,058 
10,250 

10,440 
11 .109 
11,778 
12,447 
13,117 

13,391 
13,665 
13,939 
14,216 
17 , 121 

20,066 
20,447 
23,403 
27,532 
29,736 

30,530 
31 ,647 
31 ,804 
32,053 
32.464 

32,793 

gpcd[c] 

140 
142 
156 
172 
174 

190 
202 
203 
190 
167 

158 
148 
174 
195 
176 

178 
186 
182 
183 
190 

166 
202 
194 
170 
188 

184 
183 
168 
183 
180 

192 

[a] Data not available for base period years 1935 
.' through 1939. Data from 1940 through 1959 

from DWR, 1968. Data from 1960 through 1970 
from DWR, 1975. 

[b] . Active service popul ation sl ightly exceeds city 
census popUlation. 

[c] gpcd: gallons per capita per day. 
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estimated to have ~veraged approximately 1,000 acre-feet per year 

throughout the ba~e period. 

HYDROLOGIC INVENTORY 

Two distinct hydrologic equations appear in Appendix 0 of this report. 

These equa ti ons represent the cone 1 us ions of two. i ndependen t methodo log; es > 

which differ from one another in their consideration of recharge in the 
clay cap - sem1c~nfined g~oundwater area of the valley. Components of 

supplj and dispo~al quantified by each method are identical> with the 

following exceptions: 

Method 1: Assumes the occurrence of recharge through the clay cap. 

Sources of supply: 

o Total precipitation available over semiconfined and unconfined 

portions of groundwater basin. 

Sources of disposal~ . 

o Applied water evapotranspired by irrigated crops. 
o Precipitation evapotranspired by native vegetation and non

irrigated crops. 

a Water transpired by phreat~phytes (riparian vegetation). 
o The portian of urban outdoor water that is evapotranspired. 

Method 2: Assumes neg1igible recharge through the clay cap. 

Sources of supply: 

o No deep percolation is considered to occur fro~ precipitation or 

irrigation return flows oversemiconfined groundwater area. 
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o No deep percql~tion is considered to occur from urban indoor or 

outdoor water used over semiconfined groundwater area. 

Sources of disposal: 

·0 Total water applied on irrigated crops over semiconfined groundwater 

area. 

Conclusions of th~ two methodologies are summarized in Table 6-7. They , 
provide an upper and lower range of water depletion from the Santa Maria 

Valley under today's culture. The actual physical situation in the 

Valley is nearer that indicated in the Method 2 analysis. This is 

apparent from the results of the base period change of groundwater in 
storage analysis, ·developed in Appendix 8. It is important to recogn~ze 

that the average annual water deficit, which may range up·to 6,000 acre

feet, represents an overdraft with respect to average, long-term hydrology. 

TWITCHELL RESERVOIR 

Completed in 1959 and intercepting Cuyama River flows since 1962, Twitchell 
Reservoir has ser~ed to control f160ds and conserve water res6urces· 
tributary to the Santa Maria Valley. The base period hydrologic inventory 

summarized in Table 6-7 and itemized in Appendix 0 reflects the impact 
of the Twitchell Project only for the fourt~en-year period during which 

the reservoir was actually operable. Any assessment of existing or 

future water resources available to the study area must recognize and 

quantify the additional supply provided by Twitchell Reservoir throughout 
future years. For this reason, the y\eld of the Twitchell Project was 
evaluated. 

The computer analysis used to derive the yield of the Twitchel.l Project 
superimposed the reservoir on hydrologic conditions that existed during 

the 38-year base period. Daily records of flow;n gaged watercourses 
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TABLE 6-7. HVDROL::OGIC INVENTORY, SUMMARY 
noaa acre-feet) 

I 

Cha ng e-fn ~Me fffo-diTb]- - Me tho~d-2[C] 
Storage[a] 100% NegligibteBasin 
1935-1972 Recharge Recharge Condition[d] 

Base period average annual 
conqition [e] 
Present condition [f) 

-6.7 +2.3 
+5.4 

-8.6 
-B.B 

[a] Calculated change of groundwater in storage, 1935-1972. See Appendix B. 
(b] Assumes 100 percent recharge through clay cap. See Appendix D. 
[cJ Assumes negligible recharge through clay c~p. See Appendix D. 

-6.7 
-6.0 

Cd] Actual condition of Santa Maria Valley G~oundwater Basin regarding water sUpply vs. 
water disposal is between upper and lower extremes indicated by Method 1 and Method 2 
analyses. Based on a comp~rison with the base period change in groundwater storage, 
it appears as though recharge on the order of twenty percent occurs through the clay 
cap. The IIbasin condition" column acknowledges this recharge. 

[eJ 38-year period, 1935-1972. 
[fJ 1975acreages (UeSS, 1975J and valley culture equated to average base period hydrology 

which ~onstders long-term influence of Twitchell Reservoir. 

., ... " ~; 

Copy of document found at  www.NoNewWipTax.com



served as primary data. Oaily flows at gaging stations with incomplete 

records were generated by means of double mass comparison with long-term 

stations .. -The program is sophisticated and comprehensive. It also 
i ncorpora tes a routi ne by whi ch additi ana 1 water resources development 

projects (off-channel spreading grounds) can be evaluated. Results of 

these supplemental water analyses appear in Chapter 10. 

The rese~voir possesses a conservation pool of 151 1 000 acre feet and 

flood control st~rage equivalent to an additional 89,000 acre feet. 

Average silt storage is approximately 2,300 acre-feet [US8R 1975J. 

Operation of Twitchell Reservoir was analyzed during both conservation 

and flood conditions. During conservation operation, flow in the Sisquoc 

River was compared with a channel discharge at Fugler Point of 300 cfs, 

a flow considered to be an optimum condition for in~channel percolation 

in the Santa Maria River. If flow in the Sisquoc River equalled or 

surpassed the 300 cfs criterion, no reservoir release was indicated by 

the computer program. If flow in the Sisquoc River was less than 

300 cfs, releases were directe.d fl.·om the reservoir to make up the 
difference. If storage in Twitchell Reservoir was insufficient .. to 

maintain the 300.cfs discharge past Fugler Point, the reservoir was 

emptied. For all flows at Fugler Point, the computer analysis deter

mined the corresponding percolation that would occur within the Santa 
Maria River channel. The percolation characteristics of the river 

.alluvium were obtained from the U.S. 8urea~ of Re~lamation [USBR 1955J. 

Outflow tothe ocean is computed as the difference between the flow at 

Fugler Point .and in-channel percolation. 

During flood conditions on the Cuyama River, releases for Twitchell 
Reservoir were computed based on volume of water in reservoir storage 
according to the operational schedule deve10ped by the Bureau [USSR 
1959]. flow passing Fug1er Point and corresponding downstream percolatjon-

in the channel of the Santa Maria River was subsequently computed. In 

terms of base period hydrology, yield of the Twitchell Project ·was 
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determined by computer analysis to average 19,750 acre feet per year. A 

summary of reservoir operational data is presented in Appendix H. 

STATIC WATER LEVELS 

The present hydrologic status' of the Santa Maria groundwater basin was 

depicted previously in Table 6-7. This analysis indi~ates that present 
water consumption in the valley exceeds average long-term supply. Net 

~ water deficit may. range up to 6,000 acre-feet per year. 

Groundwater levels in much of the basin began to respond.to recharge 
from Twitchell Reservoir in about 1965. This is evident in Figure 6-3 

which shows the relationship between recharge from the Santa Maria River 
and groundwater levels in six representative wells located throughout 

the valley. The correlation between the curve of the accumulated departure 

from average recharge, and the six-well hydrographsis good. 

It has been observed by water purveying agencies in the forebay area of 
the basin that water levels in production wells have either increased or 
remained relatively static f~omthe 1960's to date. At the request of 
Lake Marie Water Company, trends in water elevations in key wells 
throughout the study area were analyzed. In order to reflect the full 
impact of Twitchell Reservoir, the period subsequent to 1958 was selected 
for purposes of review. 

Oepth to groundwater data were statistically analyzed by computer using 

mu 1 til i near regress i on techn i ques. . These procedures determi ned an 

equation which most reasonably interprets the observed data for each 
wen. In this manner, a trend not readily discernable is defined ... 

, Results of the computer analyses are 'pre~ented in Appendix E. Location 

of key wells and their resp~ctive trend in water level increase or 
decrease are shown on Figure 6-4. Table 6-8 describes various charac

teristics of key wells, including height of land surface datum and area 

of perforati ons. 
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WATER LEVELS IN SELECTED WELLS 
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TABLE 6-8. INDEX OF,WELLS - STATIC WATER LEVEL ANALYSIS [a ,b] 

Ground 
Surface 
Elevation 
Feet,MSL[c] 

Depth, MSL[c] 
Top of Bottom of 
Perforated Perforated 

Well Number . Interval Interval 

9N32W7Nl 
9N33W2Al 
9N33W8l1 [d J.e] 
9N33W8Pl[d,f] 
9'N33W901 [d,g] 
10N33W18Gl 
lON33W19Bl 

lON33W28Al 
lON33W30Rl 
TON34W2Rl 
lON34W6Nl 
10N34W22R1 
lON34W23Hl 
lON34W24K3 
10N35W7Fl 
lON35W9F1 

10N35W9Nl 
lON35W12Ml 
lON35W21B3 
10N35W2481 
llN34W30Ql 
11 N35W5L1 [1] 
llN35W7Rl[iJ 
11 N35W9G1 [i J 
11 N35W20El 
11 N35W28Ml 
11 N35W33G2 
11 N35W35A 1 

Refer to Appendix E. 

422 
379 
706 
780 
715 
273 
275 

325 
335 
230 
152 
217 
242 
245 
48 
88 

87 
138 

94 
144 
148 
109 
100 
200 

49 
77 
91 

123 

+340 
? 

+56 
-40 .' 
+30 

+ 141 
+183 

+225 
+253 
+124 

? 
+99 
+62 
+17 
-92 

? 

-41 
? 
? 

+22 
? 
? 

? 
? 

-101 
? 
? 

-2 

-675 

+237 
+211[h] 
-266 
-220 

-149 
+27 

-10 
-12) 

+4 
-38[h] 
-25 

-168 
-406 
-177 
-11 O[h] 

-145 
? 
? 

-144 
-32[h] 
-9l[h] 

-707[h] 
-395[hJ 
-395 

? 
? 

-66 

[a] 
[bJ Wells monitor.ed by SantaMaria Valley Water Conservation 

District, except as noted: 

f~j 
[eJ . ' ef] 
[gJ 
[h] 
[i] 

Datum: mean see level. . 
Well monitored by Lake Marie Water Company, Inc. 
Lake 11arie Water Company We11 Number 4A. 
lake Marie Water Company Well Number 3 . 
Lake Mari e Water Company Well Number 6. 
Od 11 dep th . 
Well 'monitored by San Luis Obispo' County. 
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It is evident in ~heanalyses of water level trends that elevations are 

rising in the alluvial forebay of the Valley. At the same time, levels 

appear to b~ dropping in th~ a~ea of confined groundwater, in portions 
of the southern upland area, in the Oso Flaco District, and in much of . 

Nipomo Mesa. The most severe problem currently impacting water resources 

in the Valley appears to be one of inadequacy in water distribution 

rather than in deficiency of total water supply. Geologic characteristics 

of each particular area detennine in large degree the response groundwater 
levels will exhi~it to recharge from the Santa Maria River. Alluvium in 
the unconfined portion of the basin readily accepts percolating flows 

from the River. Wells situated in this region, regardless of drill 

depth, demonstrate positive increases in groundwater levels. Surface· 

recharge in the area of semiconfined grOundwater is restricted by the 

impermeability of the confining layer. Subsurface recharge of the 

confined zone from the. forebay area is inhibited by the relative tightness 

Of the lower aquifer system. Hence, a lthoughgroundwa ter 1 eve 1 sin the 
forebay are increasing, the resultant gradient is not steep enough to 
maintain historic pressure elevations in the area of confined groundwater. 

The occurrence of the overall risi~g trend in forebay groundwater levels 

for the period 1958 through 1975 is attributable to the greate~ than 

average recharge that o~curred during these years. This is evident in 
Table 6-9. Although precipitation at the City of Santa Maria recording 

station for 1958 through 1975 was only 93 p~rcent of the base period 

average, inflow to the Valley and subsequent recharge were 103 percent 

and 118 percent, respectively, of average. The regulatory function 
provided by Twitchell Reservoir en~bled inflow at Fugler Point to percolate 
in quantities that exceeded total extraction from the groundwater basin. 

94 
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TABLE 6-9. BASIN ~YDROLOGY, 1958-1975 

Precipitation (inches) 

Base Period 1935-1972 
1958-1975 
1958-1975 as percent of 

Base Period 1935-1972 

Surfa~e Water Flow (ac-ft/year) 

Inflow 
Fugl er 
Point 

Base Period 1935~1972 
1958-1975 

1958-1975 as percent 
cof Base Period 1935-1972 

69,700 
71 ,700 

·103% 

95 

Outflow 
Guadalupe 

27,000 
21 ,200 

79% 

13.3 
12.4 

93% 

Percolation 

42,700 
50,500 

118% 

I 

• 

• 

t 

.I 
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CHAPTER 7 

WATfR QUALI TY 

The compound effects of increased water consumption, and additions of 
salts from nature and man's activities, are degrading and thre~tening 

water quality in some areas of Santa Maria Valley. Subsurface outflow 
from the grourid~ater basin and surface outflow af drainage water are 
prE;sently the me"ans for salt removal from the onsho,re groundwater reserve. 
A determination of the amount of salts currently added to the groundwater 
reservoir together with historical groundwater quality trends provides a 
means of studying the quality of groundwater supplies. 

HISTORIC AND PRESENT WATER QUALITY 

Evaluation of water quality for the entire base period is not possible 

because groundwater quality data is nonexistent for the early years. In 

order to obtain trends for the years when records are availabl~, sixteen 

wells located throughout the basin were chosen for analysis. The criteria 
for selection-included length of water qu"ality records, frequency of 
analysis, and location. Well locations are shown on Figure 7-1. Analysis 

for chloride ion in two wells commenced in 1941, but analysis for other 
constituents general1y did not begin until '·the mid 1950's for a few 
wells. Most complete analyses have been perfonned during the 1960's and 

1970 1
5 • 

. Present water qual ity for each of four parameters; total 'dissolved 
solids (TDS), sulfate (504)' .chloride (el), and nitrate (N03) is shown 

in Table 7-1. All of the sixteen wells exceeded the recommended U.S. 
Public Health Service (USPHS) drink1ngwater standards of 500 mg/l for, 
TDS. and all of the wells in the Guadalupe and main central part of the 

basi n exceeded the 1000 mg/l upper 1 imit of the Cal iforn; a Department of 
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TABLE 7~1. EXISTING ~ROUHDWATER QUALITY 

Area and lie 1 

0&0 F1 deo 

GlJadd!~ 

11 
11 

10 
10 
10 
10 

1 No. 

1i3flWI!JMI 
H36>113R1[b) 

H35W4Cl(b] 
H35W9t12 
N35\1140 I 
H35W21Cl(b] 

l. Norlh~ 

11 

Mdln.S.!!otra 1 

10 
10 
10 
10 

South Ccntn 

10 
9N 

South Canyon 

Sisquoc 

9N 
9tI 

9/1 

ti341129Pi 

N34WI7Fl 
H3418L1 
N341118Pl 
1-1351012462 

1 

~34W34E2 
34W8H4 

nW6GI 
mIlBR] 

33101121:0 

Oep f~ Pls]l a 1 . 
Top 0 Bottoo of 
S~le Sa~le 

In terva Interval 

? ~155 

1 7 

-60 7 
7. -377 

+22 -184 
7 7 

+36 . -30 

tBil 7 
+46 - 102. . 
+59 -8() 
+)0 1 

+40 -1.165 
-212 -342 

+21 -555 . 
-20 -014 

-1-229 +144 

r 

Present 
Water Quality (lJIq/ll 

TDS . 5°4 c.J 

900 33) 50 
895 450 39 

1.380 64] 72 
1,000 464 6] 
',320 600 llD 
1.410 590 170 

789 320 48 

1,560 780 85 
1,530 430 2B6 
1,640 640 230 
1 .~30 58.6 132 

5B8 250 33 
641 240 40 

698 290 .. 28 
5Dl 6B 110 

909 390 33 

[a) Dal~n: Hean sea level. 
[ll) No well 109 Oil file with California Department of Water Resources. 

00 3. 

3 
2 

22 
12 
46 
57 

56 

68 
-iB 
62 
60 . 

6 .. 

5 
20 

28 

Historic Annual 
Trend In Water cuallR~ 

TDS SO...· 

-8.6 -28.1 +5.6 
-£.5 -1. 5 -0.4 

+13.3 -0.4 +0.9 
+13.6 +2.3 +D.6 
+ 7.B +3.9 +0.9 

+22.2 +§.O +2.8 
.. 

I 

-3.4 -3.0 -l.0 

+12.1 +14.9 +1.1 
-15.) -4.8 +9.3 
+44.7 -2.B +31.6 
+6.3 +2.9 to.6 

-12.8 -23.8 +0.2 
-B.8 +1.6 -0.9 

+6.5 +0.5 -0.7 
-4.7 +1.9 -2.4 

+ 11.0 +5.4 .0.2 

'1/yearl 
--mf3 -

.. 

, , 

; 

i 

t 

t 

+ 

.3 
03 

7 
3 
2 
7 

4 

2 
o 
9 
5 

3 
1 

J 
4 

8 

----'-
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Health Standards for TDS. Drinking water standards are summarized in 

Table 7-2~ All but two wells, both located in the southeastern part of 

theba$in~ exceeded the recofl1f\lended U5PHS standard of 250 mg/l for 5°
4

, 

Most of the wells in the Guadalupe and main central part of the basin 

exceeded the California Department Of Health Standards upper limit of 

500 mg/l for 504 , An but one well located in the main central part of 
the basi n were below the USPHS recommended 1 imit of 250 mg/l for Cl. 
Most of , the wells in the Guadalupe and main central part of the basin 

exceed the USPHS recommended limit of 45 mg/l for N0
3

. 

The isoconcentration maps of Figures 7-2 through 7-6 depict water quality 
in the basin. Shown are fall 1973 through spring .1974 lines of equal 

coricentration fo~ the water quality parameters TDS, Na, 5°4, Cl, and 
N0 3. Oata collected or reported by OWR, USGS, San Luis Obispo County, 

City of Santa Maria. and Santa Maria Va11ey Water Conservation District 
were used in the preparation of these figures. Water with lower salt 
tdncentration is contained in the groundwater basin below the present 
pumping zone. Better quality water is also available around the periphery 

of the basin. 

For each of the sixteen wells~ four parameters, TDS, S04' C1, ~nd N03 
were analyzed by a multiple-regression technique to obtain the best fit 

of a trend line through all available data. The resulting graphs are 
shown in Appendix F. Water qua 1 ity trends .from these graphs were used 

• to compute the average annual changes in water quality in the 5i xteen 

wells shown in Table 7-1. 

The two wells located in the Oso Flaco area declined in TDS at an average 
annual rate of about 7.5 mg/l during the period·of record, This decline 

may be attributable to the suspected shoreward flow of groundwate~ 
resulting from the onshore.hydraulic gr'adient induced during periods.o( 
heavy pumping. One of these wells has a chloride ion concentration of 
50 mg/l and has an increasing trend, which is an indication that water 

99 
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TA8LE 7-2. ORINKI~G WATER STANDARDS Ca] 

.uSPHS Drin'dnr ~ater Standardsb] 
Recommendea Mandatory 

1 imits 1 im! ts 

California 
Depdrtment 
of Health 

Standards(84 J 
Upper Short-term 
limit limit 

Con~titu~nt mg(l mq(l ;ng(1 mall 

Physical Characteristics: 
Turbidity, units 
Cb1or, units 
Odor.i thresho 1 d odor .numbttr 
Konf11tarable residue 
Taste . 

5 
15 

3 

O.S 
15 

3 

Chemical Characteristics: 

Cd] 
[e] . 

~f~ 19 
Ch 

Alkyl benzene sulfonate (ABS) 0.5 
Aluninimum (All 
Arsenic (As 0.01 0.05 0.1 
Barium ~8a) La 1.0 
Cacini un Cd) 0.01 0.01 

Carbon-chlo~form extract (CCE) 0.2 0.7 
Chloride (Cl) 250 SaOed] 500 
Chnxni\Jm (Cr, hexa va 1 ent) 0.05 0.05 
Copper (CuJ 1.0 1.0 
Cyanide (CN) 0.01 0.2 O.Z· 

Fluori de (F) [c] 0.8-1.0 1.3 0.8-1.0 1.3 
Hardness (as Ca(0

3
) 

Iran (Fe) 0.3 0.3 
Lead (Pb) 0.05 0.05 
Magnesium (Hq) 

Manganese (Mn) 0.05 0.05 
Mercury (Hg) O.OOS 
Nitrate (NO) 45 
Nitrate-~ Nitriti-N 10 10 
Phenols 0.001 
Selenium (Se) 0.01 0.01 

Silver (Ag) 0.05 
Su.1 fa te (SO ) . 250 500td] 600 
Total dissolved sotids (TOS) 500 1,000 f,g]1,SOO(h] 
Zinc (Zn) . 5 5 

Units are milligrams per liter, unless otherwise stated. 
United States Public Health Service Drinking ~ater Standards of 1962. 
Fluoride concentrations In pub11clo/<1ter supplies in Cali-fornla are 
regulated by the State Board of Public Heal th.- For mei!.O annual 
temoera ture of 60°F, f1 uori da concentra ti on cannot exceed 1. 0 mg/l. 
Recommended: 250 mg/l. 
For mean annual temperature of 60"F, fluoride concentration cannot 
exceed 2.0 ~g/l. .. .: . . 
Recommended: SOO·mg/l (specific conductance: 800 micramhos). 
Upper limit: 1,OGO mg/1 (specific conductance: 1,600 micromhos). 
Short-term limit: 1,500 mg/l (specific conductance: Z,;OO micromhos). 

100 

EPA 
Interim 
?rimary 
. '.:4ater 

Standards 
I11g/1(83J· 

0.05 
1.0 
0.01 

0.05 

0.2 

Ce] 

0.05 

0.002 

10 

0.01 

o.os 
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quality in this area should be monitored closely. A chloride ion concen
tration of 100 mg!l ~is sometimes used as an arbitrary designator that 

signals th,e presence of poor quality water. 

The four wells in the Guadalupe area increased in TDS at an annual rate 
of about 14 mgjl during the period of record.' The three individual 

. constituents generally increased at lesser rates. 

In the main central portion of the basin, four wells indicated an average 
increase in TDS"of about 12 mgjl annually during the period of record, 
even though one of the wells showed an annual decrease in TDS of 
15.3 mg/l. The reason for this decrease is not apparent, however the 
trend is based on only five fairly scattered analyses, and is not well 
correlated . 

. Thetwo wells in the south central part of the basin decreased in TDS at 
an average annual rate of about 11 mg/l during the period of record. 

One of these wells was pumpin~ from a depth over 1,100 feet below mean 
sea level and the other from a depth over 300 feet below mean sea level 

which indicates that better quality water exists below average pumping 

depths. 

In the southeastern part of the basin one well decreased in TDS at a 

rate of about 5 mg/l annually during the p~riod of record, and the other 
increased at an annual rate of about 6 mg/l. The increasing trend was 
not well correlated however, as shawn by the very scattered points on 
Figure F-1A in Appendix F. Increasing TDS does not appear to be a 

problem in this area of the basin; 

The summary data in Table 7-1 shows increases in Cl and N03 concentrations 
inmost of the wells. The largest increases were in. the mai'n central 
portion of the basin. 
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The largest contribution of salts to the basin is from natural sources • 
.. 

a situation that makes practical control exceedingly d.ifficult. This is 

depictediil Table 7-3. The pe'rcolating component of Cuyama River 
inflow serves to recharge the groundwater basin with 35,000 acre-feet 

ann~ally on-an average basis, and i~ the largest single natural salt 
soufce. This contribution represents 31,000 tons annually. The Sisquoc 

River is the next largest salt source with an average annual contribution 
to the g~oundwater basin of 20,000 acre-feet and a salt load of 15,000 

tons. 

The average annual concentration of recharge quantities is about 
650 mg/l for the Cuyama River and about 550 mg/l for the Sisquoc River. 
These tonnages and concentrations were obtained by correlating all of 
the known water quality analyses from the rivers with corresponding 

flows, using a mu1tiple-regression analysis. This data is shown in 

Tables F-l and F-2 of Appendix F. The curves in Figures 7-7 and 7-8 

were developed from this analysis. Figure 7-7 shows that 49 analyses 
were available over a wide range of flows for the Cuyama River, making a 
reasonably good correlation possible. All of the analyses are for the 
period after Twitchell Reservo·ir came into operation. Figure 7-8 shows 
that only nine analyses were available for the Sisquoc River, and all 
but two of these are for. periods of relatively low flow, indicating a 
need for more analyses of higher flows. 

, The quantity of sa 1t added to the groundwater reservo; r from man-made 

sources is not large, as shown in Table 7-3. Community wastewater 

treatment and disposal systems are the main sources of these salts. The 
important systems are listed in Table 7-4 and their locati~ns are shown 
on Figure 7-1. While control of these sources would not be particularly 

significant in reducing salinity from the standpoint of the entire 
basi~. control of individua1 point sources would significantly reduce 
salinity in the vicinity of individual waste discharges. 

107 
Copy of document found at  www.NoNewWipTax.com



-,-
I 

z 
. f--I • 

TD5 AS A FUN[TION OF FLOW 
SISOUOC RIVER~ SIS~UOC PLAIN 

§ 
Ul.,.. Q 

:0 
f--i 
-.-J 
o 
Ul 

o 
W 
> 
~ . 
~ ~ 

. Ul 
~ 

o 

o· sao· iDeo· 1SOC. 

FLOW IN CFS 

FIG, 7-8 

A= O·1.294476E-02 

B= 0'1.249969£-05 

2COO. 

Copy of document found at  www.NoNewWipTax.com



TABLE 7-3. PRESENt ANNUAL SALT LOAD TO GROUNDWATER 
RESERVOIR 

Sa1t Additions 

Natural Sources [a] 

Cuyama River 
Sisquoc River 
Other natural sources 

Man-made Sources 

Urban 
Fertilization from agriculture 
LivestoCk 

Salt Removal [b,c] 

Surface Outflow 
Subsurface Outflow 

Net Addition 

tons/year 

.31.000 
15, 000 

2,000 

7,000 
5,000 
2,000 

-50,000 
-3,000 

9,000 

[a] Considers only the percolating components of river inflow. : 
[b] Salt remoVal by Santa Maria River outflow from the valley 

passing Guadalupe does not appear in this tablulation 
because only percolating components of river inflo~ were 
quantified as a source of sa1t addition. 

[c] Salt removal by percolation of agricultural return flow 
through dune sand to the ocean and by discharge to the 
lower reaches of the Santa Maria River~nd Oso Flaco Creek. 
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TABLE 7-4 .. COMMUNITY WASTEWATER TREATMENT AND DISPOSAL SYSTEMS, 1970 [a ,bJ 

Average 
Pl ant Annua 1 ' Eff1 uent 

Contr; but i ng. Type of Capaci ty Flow Di sposal 
Agency ·popu1t;on Treatment. (mgd) (mgd) Practice __ Tributarl' Area 

Guadalupe. City of 3,300 

Laguna Coun ty 
Sanitation District 16,600 

Santa Maria, City of 

Santa Maria Public 
Airport District 

33,000 

2,400 

seconda ry 0.5 

seconda ry l.3 

seconda ry 6.5 

seconda ry 0.75 

0.5 

1. 16 

4.3[c] 

0.30 

irrigation City·of Guadalupe 

land outfall Water service area 
,of California Cities 
Water Co. (Orcutt
Orcutt Wye syst~n, 
Tanglewood system) 

·Perco1ation 
ponds; 
irrigation 

irrigation 

City of Santa Maria 

Santa Maria Airport; 
industrial development 
within airport 
boundaries; small 
residential area east 
of airport 

[a] Location of treatment plants ;s indicated on Figure 7-1. 
[b] SWRCB, 1975. 
[c] western Refrigeration Company (food processing) operates its own water supply system. Wastewater is 

contributed to the City of Santa Mariamunicipa1 wastewater treatment system, and may comprise up to 
40 percent of the treatment plant influent. 
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Consumptive use of'~ater by irrigation and the resultant concentration 

of the remaining salt in the reduced volume of water percolating back to 

the ground~~ter reserves is th~'single most important factor contributing 
to groundwater degradation in the Valley. Th~ salt, remaining after 

the essentially salt-free consumption by evapotranspiration, is in part 

eventually percolated back to the groundwater ~nd added to the supply of 

water remaining, thereby incr~asing the concentration. The annual 

quantity of salt from irrigated a.griculture involved in this process is 

'estimated to be 8Q,000 tons. The percentage of salt from each source 

contributing to the imbalance is shown below: 

Natural sources 39% 

Urban 6% 

Fertilization from agriculture 4% 

Livestock 1% 
Irrigated agriculture 50% 

The above percentages do not reflect the total impact of each salt 

source on the increase in concentration of water in the groundwater 
reservoir, sinc~ the concentration, in addition to being directly related 

to the quantity of salt.-is also inversely proportional to the volume of 
water remaining for dilution an'd mixing in the' groundwater reservoir. 
This volume has been assumed to extend areally over the entire onshore 
basin and vertically from the water table o~'confining layer, downward 

to the bottom of the pumping depth. The reservoir is roughly estimated 

to contain 3.5.million acre-feet. Using the above data, the relative 
percentage impacts of the major contributors to salinity were calculated 

and are as follows: 

Urban 6% 

Fertilization from agrlculture 3% 

Livestock 1% 

Irrigated agriculture 90% 
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These. percentages .were calculated on the assumption that complete mixing 

of salts occurs throughout the entire Dnshore pumping zone. The assump

tion was ~rso made that all saits added at the surface of the unconfined 
area, and 20 percent of those added at the surface of the semiconfined 
area, reach the groundwater. 

FUTURE WATER QUALITY 

Future groundwater quality was estimated by use of the graphs of TDS 
'i. .-

trends in Appendix F. Ali near trend 1 i ne was fitted to the TDSgraphs, 

and extended to the year 2025. The resulting projections are shown in 

Table 7-5. 

No projections were made for the two Oso Flaco sample wells, however it 

is anticipated that the TDS will stabilize near the present levels, 
until some time in the future when seawater degrades their qual ity. 

The four sample wells in the Guadalupe area are predicted to increase in 
TDS from the present average of 1280 mg/l to about 1770 mg/l by. 2025. 

This increase is.based on continuation of present wastewater disposal 

practices and would be reduced somewhat with implementation of one of 
several alternative plans of the Regional Water Quality Board. 

The sample well in the north central area fs expected to remain near its 
present TDS concentration. This is because the area is located. near the 
recharge supply. 

In the main central portion of the basin four sample wells are expected 

to increase from a present average of 1540 mg/l TDS to 2640 mg/l by 

2025. The projection is based on corttinuation of present waste disposal 

practices and would be alleviated somewhat with implementation of one of 

several alternative plans of the Regional Water Quality Control Board. 

113 Copy of document found at  www.NoNewWipTax.com



• 

TABLE 7-5. P ROJ ECTED GROUNDWATER QUALI TY 

" 

Projected Groundwater Quality 
TOS (mg/l) 

Area & Well No. 1980 1990 2000 2010 2020 2025 • 
Oso F1aco 

11 N35W18M1 I 

11 N36W13Rl[b] 
" 

Guadalupe , , 

1 ON35W4Cl [b] 1,486 1 ,619 1.752 1,885 2,018 2,085 
10N35W9N2 1,125 1,264 1 ,403 1,542 1 ,681 1,750 
10N35W1401 1,375 1,453 1 ,530 1 ,609 1,687 1,725 
1 ON35W21Cl [bJ 1,425 1,447 1 ,469 1 ,491 1 ,513 1 ,524 

North Centra 1 

11N34W29P2 765 765 765 765 765 765 

Main Central 

lON34W17Fl 1,645 1 ,766 1 ,887 2,008 2,129 2,189 
10N3418L1 1 ,392 1 ,239 1 ,086 1,000 1,000 1,000 
10N34W18Pl 1,953 2,400 2,847 3,294 3,74} 3,964 
10N35W2482 1,487 1 ,550 1 ,613 1 ,676 1 ,739 1 ;770 

South Central 

10N34W34E2 500 500 500 500 500 500 
9N34W8H4 562 500 500 500 500 sao 

South 'Canyon 

9N33W6G1 744 ·808 874 938 1,004 1 ,036 
9N33W18Rl 500 500 500 500 500 500 

~isquoc 

9N33W12Rl 986 1,096 1,206 1 ,316 1 ,426 1 ,481 
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Quality of water in wells of the southeastern part of the basin and the 

Sisquoc area is not expected to reach unmanageabl~ levels during the 

study period. The proximity of these areas to the recharge supply is 
the primary reason for this condition. 

Measures implemented to supplement water resources available to the, 

Santa Maria Valley will result in an increase in the salt load addition 

to groundwater. Table F-3 summarizes salt additions from surface 

inflo,>\ under natural conditions as well as in conjunction with various 

capacity off-channel spreading grounds proposed to augment water supply. 

I~portation of supplemental water to the Santa Maria Valley will intro

duce salts to the study area environment. Qual ity of State water in the 
Coastal Branch near Oevil 1 sDen exhibits a range in TOS from 128 to 271 

mg/l, with an average of 202 mg/l [OWR 1975bJ. An imported volume of 

TO~OOO ~cre-feet per year would add approximately 3,000 tons of salt to 

valley groundwater [Gill 1973J. However, distribution of State Project 
water within the CHy of Santa Maria municipal system would minimize or 

negate the need for corrrnercial, industrial, and home softening, :a practice 

which is estimated to contribute about 2,300 tons of salt annually to 

groundwater [Carollo 1975J. Hence, the net increase to the present 
basin salt load attributable to importation of State Project water would 

be relatively minor. 
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CHAPTER 8 

FUTURE WATER REQUIREMENTS 

The future condition of the Santa Maria study area is anticipated to 

reflect both expansion of the urban environment and intensification of 

agricult~ral 14nd use and crapping practices. Demographic projections 
were i,dentified previously in Chapter 2. 

Conclusions of analyses of water supply and disposal for future years is 
presented in Table 8-1. The conclusions were developed by the preparation 

of two-distinct hydrologic equations, in a manner similar with that used 
in Chapter 6 and Appendix D. These two equations differ from one another 

in their consideration of recharge in the area of semiconfined ground
water. 

It should be emphasized that future population and land use estimates 
for the Santa Maria study area a11 point to a situation of acce1erated 

growth. A number of major inf1uences are responsible for this occurrence. 
These include the attractive and desirable environment of the Santa 

Maria Valley. urban pressure on farmers in neighboring counties to 
relocate, and escalating requirements of local and state metropolitan. 
popUlations for agricultural produce. 

It is evident. as shown in Table 8-1, that projected levels of development 
will magnify the overdraft condition of the Santa Maria groundwater 
basin. The effects of this hydrologic imbalance will be examined in 
Chapter 9. 
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TABL~ 8-1. HYDROLOGIC INVENTORY, SUMMARY 
(looo acre-feet) 

Year 

1980 

1990 

2000 

2025 

(aJ 

t~j 

Method 1 Method 2 
100 percent Negligible· Basin 
Recharge[a] Recbarge(b] Condition[c] 

-1. 6 -17.0 -13.9 

-7.8 -24.2 -20.9 

-9.3 -25.9 -22.6 

-11 .0 -28.3 -24.8 

Assumes 100 percent recharge through clay cap. 
Assumes negligible recharge through clay cap. 
Actual condition of Santa Maria groundwater 
basi n regarding water supply vs. water di sposa 1 
is between upper and low~r extremes indicated 
by Method 1 and Method 2 analyses. The "basin 
condition" column acknowledges twenty percent 
recharge through the clay cap. 
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CHAPTER 9 

. FUTURE GROUNDWATER CONDITIONS 

The hydrologiC inventory developed in Chapter 6 for current levels of 

water use in the Santa Maria Valley points to a situation of minor 

:'groundwater overdraft, recognizing average long-term water supply. The 
-'. 

most important feature of basin hydrology today concerns the physical 

limitations on distribution of water supply within the groundwater 
reservoir, rather than th~ total volume of tributary recharge available 

to the basin. Ana1yses of water elevation trends, depicted previously 

in Chapter 6, identified a situation of rising groundwater in the basin 

forebay and lowered groundwater in much of the coastal and upland region. 
Tbe net effect of this resource imbalance is a depression of the hydraulic 
gradient in the area of confined groundwater. A brief review of the 
mechanism of seawater intrusion is in order to emphasize the dynamic 

relationship that exists between the on-shore and off-shore fr~s~ ground
water systems, and to demonstrate the effects which ~ lowered gr~dient 

in the on-shore basin will have on water movement in the off-shore 
aquifer. 

- OFF:-SHORE AQUIFER: 

Interest in the off-shore groundwater aquifer system has increased in 

recent years a~ the use of groundwater in santa Maria Valley has overtaken 
supply. Unfortunately, geological information on which to:base esti~ates 

of the extent of the system is .virtually nan-existent, and such important 
parameters as transmissibility, hydr.aulic gradient and storage capacity 

are unknown. Avai1able evidence indicates a likelihood that the onshore 
aquifer syste'm extends offshore a considerable distance. 
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A seismic survey ~onrjucted off a portion of the California coast in 

November 1973 by the USGS to iqentify offshore geological features, such 

as faults,-~and5lides and ~lumping, which could be potential hazards to 
large coastal installations, uncovered no geological anomalies that 

would preclude existence of the off~hore aquifer system [USGS 1974bJ. In 

addition, water quality analyses from deep wells near the coast show no 

indication of seawater intrusion, despite the likelihood that localized 

bnshore hydraulic gradients have been induced by heavy pumping. There 

is no ,evidence tQ indicate the quality of the offshore water. Figure 9-
1 shows the ocean floor surface elevation extended several miles offshore. 

Its slope averages less than 13 feet per ~ile for the first 15 miles" 

then increases to about 30 feet per mile for the next 10 miles. Figure 
9-2 shows a bathymetric map of the area. 

Because of the complexities and unknowns involved, any kina of analysis 

of;the offshore aquifer system is virtually impossible without application 

of theoretical concepts which are difficult and uncertain. Even so, 

because of the importance of this matter, it seems prudent to use this 
type of analysis to gain as much insight as possible into the offshore 

system. 

The coastal segment of Santa Maria groundwater basin consists of several 
permeable aquifers of sand and gravel confined and separated by relatively 

,impermeable zones of silt and clay. Because the water in the main water 

body under the confining layer is considered to be essentially confluent 

,throughout, the hydraul ic gradients then are appl icable to the full 
cross section area of the aquifer. 

The seaward hydraulic gradient along the coastline has decreased in 

recent years and some seawater encroachm.ent has almost certainly occurred ' I 

at the offshore end'of the aq~ifer system. Hydraulic gradients along 
one section through the Valley for various years are shown on Figure 9-1. 

119 Copy of document found at  www.NoNewWipTax.com



I 

I i 
1 

1 
: 

I 
. -

I .. i ; 

.1 

j I , . 
~ 

~ 
! 

i\ I 
! ~, \ I i 

u 

~i \ r 
, 

I i % 
0 i 
u ~I \1 ! I - I .~ 

~ i ::: 
I N I .;! 

~ I 
~ 

-. 
·1 i 

~ 
:1 j\ 

I 

II!; 
. i i\ I , 

~ i , 

·Iill/li ! \1 I . , -, 
.!il!1 ~ i i i -, 

·Iilij ;\ " ~ i 
:iil 

: \' ! · ill. ; ; 
! 

· ! ~ i I 

'~ ~ :. I Ilil 
~. :\ I 

Illi! '" ' .• 1 ... 
~: :z 

1 :1 1 \' 
UJ 

" I ~ i ! . . ' ., 
~ 

a:: 
'" 

::' u 

i .3 
I ::l 

.1 ~ 

:1 i 
Q; 
0 
>-
:l: 

;1 

I 
1 

I 

'" , , i I ; 

s! r ! 0 
1 I 

C 0 1 ... 
~ g 

; - ,-
~ 

· 

Copy of document found at  www.NoNewWipTax.com



',' 
\. 
\. 

.--

FIG. 9 -2 BASIN SATHYMETRY 

I I 

,: 

--
. --, 

:. ", 
\ 

'-

, , 

) 

~)J~~i 

.\...'-""\ A. 

. -- -~ ... 

.. 

.. 

-
D' 

-
-
.. 
.. 
.. 

-Copy of document found at  www.NoNewWipTax.com



/ 

The depth of the interface between groundwater and salt water in an 

aquifer undergoing seawater intru?ion is determined theoretically by 

applying the ~rincipal of differential density between fresh and salt 
water. In proportion to the slightly greater density of seawater the 

contact between the two will bedepressed about 40 feet below sea level 

for each foot of fresh water head above sea level, assuming the specific 

gravity of ~ea water to be 1.025. 

The al1u~ial deposits along the coast are estimated to attain a maximum 

thickness of about 1,500 feet along the axis of the Santa Maria syncline 

[USGS 1951; _SantaBarbara County 1974; DWR 1971J Therefore, a fresh 
water head at the coast of about 38 feet would be necessary to completely 

block seawater intrusion. Figure 9-3 shows the relationship between 

fresh water head at the coast in 1907, 1918, 1936, 1944, 1959, 1966, and 

1975, and the depth of the potential fresh water/salt water interface. 

A maximum head of about 55 feet abov.e sea 1 eve 1 occur-red in 1918, and 

this is believed to represent a maximum condition. The 1918 hydraulic 
gradient of about ten feet per mile is also_believed to be a maximum. 

The fresh water head along the coastline now is about ten fe~tabDve sea 

level. This head would theoretica11y cause a potential fresh water/salt 
water interface to be about 400 feet below sea level at the coast, which 
waul d not prevent the i ntrus i on of sea water i}lto the deep aquifer 

system. Recent water quality analyses show that seawater intrusion has 

not occurred in the onshore groundwater basin. However, the analyses 

were from depths too shallow to detect the presence of a wedge intruding 

the deep aquifer system, if such a wedge were pfesent. The trend in 

recent years has been toward both reduced head at the coast and reduced 
potential depth of the fresh water/salt water interface. 

The length of an intruded seawater wedge into an aquifer is theoretically 
_dependent upon the 1 ength of the wedge is di rectly proporti ana 1 to the 
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thickness of the aq0if~r. It is inversely proportional to the hydraulic 

gradient of the groundwater discharge. These relationships are expressed 
by the following mathematical equation: 

where 

L = length of intruded .seawater wedge (ft) 

m = thickness of pressure aquifer (ft) 

(1 ) 

Ws 1.025 5 ::: - = -- ,.. ratio of unit weight of sea water to fresh water 
w 

(w is density of sea water; w ~s density of s 
fresh water ' 

I ::: hydraulic gradient (in ft per ft) . 

. Using the above equation, it is possible to estimate the length of the 
intruded seawater wedge if thickness of the aquifer is assumed. At the 

coastline the maximum thickness of water bea~ing deposits below the 
confinin~ layer is about 1,200 feet. Assuming this maximum thickness 
throughout the entire offshore aquifer system with the year 1918 gradient 
~f ten feet pe~ mile, the salt water wedge developed under thesecondi

tions would extend shorewar\i about 1.5 miles from the locat.ion offshore 

where the fre~h water aquifer discharges from the ocean floor. The 
estimated groundwater outflow to maintain the wedge in this location was 

16 t OOO acre-feet ~rinually. 
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In 1935, the beginntngof the base period, the hydraulic gradient was 

about six fe~t per mile. The length of the intruded salt water wedge 

under this gfadient would be about 2.5 miles from the ocean floor fresh 
water discharge area. The estimated groundwater outflow to maintain the 

wedge in this location was 9,500 acre-feet annually. 

The average hydraulic gradient in 1972, the end of the base period, was 

~p more than two:feet per mile. The length 6f the salt water wedge 

under trris gradient· would be about 7.5 miles. The estimated groundwater 

outflow to maintain the wedge in this location was 2,000 acre-feet 

annua lly. 

The above analysis indicates a rate of advance of the salt water wedge 
between 1918 and 1935 of 0.85 feet per day, and between 1935 and 1972 of 

1.9.0 feet per day. The 1935 to 1972 rate appears excessive when compared 
to measured rates of sea water intrusion ·into coastal aquifers in Los 

Angeles and Orange CountiEs, which amount to about 1.0 feet per day and 
1.15 feet per day, respectively. Because a salt water wedge in the 

Santa Maria off-share aquifer w9u1d be moving under an adverse gradient, 

a rate of one-half foot per day is assumed for the years 1935 through. 

1972. This would place the intruded salt water wedge about two and one
half miles from the ocean floor fresh water discharge area. 

The difference in volume between the 1935 wedge and ·the 1972 wedge 

represents the amount of fresh water lost by the aquifer to seawater 

intrusion durin~ the base period. If it is assumed that the offshore 
aquifer system maintains its coastal configuration throughou~ the offshore 

portion, the amount of fresh water lost to seawater intrusion amounts to 

well over 5,000 acre-feet annually during the base period. The above 
.analysis shows clearly that while fresh groundwater outflow is occurring" 
underlying salt water is flowing landward. This seawater intrusion will 

continue unless the hydraulic gradient of the aquifer is stabilized.~ 

The fresh water head at the coast, if sufficiently high, would hold out 
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seawater intrusion,but it too is related to the hydraulic gradient; as 

the gradient diminishes, the fres~water head lowers. This relationship 

is shown on Figure 9-4. 

It is not possible to predict the amount of fresh water remaining in 

storage in the offshore aquifer system, since the extent and porosity of 

the syste~ ~re unknown. The qual'ity of this water is also unknown. 

Based on the above theoretical analysis it can be concluded that the 

offshore aquifer system is being intruded by seawater, which will 

accelerate in the future, as the hydraulic gradient in the semi-confined 

area is further reduced. 

ON-:SHORE AQUIFER 

The hydrologic equations summarized in Chapter 8 for future levels of 

groundwater development in the Santa Maria Valley point to a condition 

of overdraft. This situation will serve to further depress the seaward 

gradient in the coastal portion of the Dn-shore aquifer system. Hence, 

the process of seawater flow into the off-shore fresh groundwater system 

will continue. Since it is apparent that the confining clay layer in 

the on-shore regime is not totaily imp.ervious to percolation) it is 
overly-optimistic to assume that the same strata immediately offshore 

would exhibit extremely different properties. Therefore, seawater is 

~nticipated to appear as infiltration through the offshore c1ay layer as 
well as in the form of additional movement of the classic seawater wedge 
or wedges. 

The off-shore system has historically protected the valley from intrUsion 

by seawater. The most practical .and econo'mical course of action avail

able to water users in the Santa Maria Valley is to maintain thecurr~nt 
practite'of overdraft. This will result in exploitation of the offshore 

freshwater resource to the greatest possible extent. 
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At the time seawater is detected in producing on-shore wells, management 

strategies cail be implemented which will maintain the productivity of 

the groundwater basin. A number of general stratagies can be implemented 
which will prevent or control seawater-intrustion at such time when it 

is detected [DWR 1975c]. These strategies include: 

Q Raisin~ the off-shore trending gradient above sea level by reductions 
--

in ~xtractions) by rearrangement of the areal pattern of pumping, 
or by a combination thereof.-

°Dir~ct recharge of depressed aquifers to maintain groundwater 

levels above sea level. 

Q Development of a fresh-water injection barrier along the coast. 

Q Maintenance of a pumping trough between saline water and the princi

pal areas of groundwater extraction. 

Q Implementation of a combination injection-extraction barrier. 

Q Construction of a static subsurface physical barrier. 

All of the foregoing control measures require--that basin groundwater be 

managed in a coordinated manner. A primary emphasis of any strategy for 
seawater intrusi_on control is the assurance of an adquate water supply 

to lands whose economy depends on groundwater. Control measures differ 

from one another pri nci pa lly with regard to the degree they permit 
_ storage capacity of the groundwater basin to be utilized. The opt~on of 

reduced extraction is especially limiting in this regard. Implicit in 
strategies incorporating rech~rge is acquistion of source water through 

additional local water resources development, water importation,or 

redistribution of groundwater from forebay areas. 

,,..,.., 
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A practical course ~f a~tion that could be pursued in the Santa Maria 

Valley to maintain the integrity o'f the groundwater basin in light of 

seawater intrusion involves implementation of a two-phase program of 
salt water extraction and reduced or curtailed pumping in the area of 

semiconfined groundwater. Production wells along the coast would be 

converted to extraction wells once seawater has intruded their radius of 
influence. It would be desirable to incorporate new wells into the 

ej(traction barrier. Experience obtained in similar seawater control 

operations indicate·s that it is nessary to space barrier weils about 

500 feet apart. In relatively permeable formations, closer spacing may 

be required. 

To effectively control the intrusion problem the extraction operation 
would be compl imented by a coordinated progr.am of restricted pumpage in 

the·.semiconfined area and delivery of groundwater extracted from the 

forebay to users over the clay cap. Because of the dynamic interrelation

ship among these various hydrologic components, a mathematical model of 
the basin would become an indispensable aid in program management .. If 

properly implemented, the strategy of barrier maintenance and managed 

pumping would make a large volume of groundwater available for mining 

from the reservoir in the basin forebay. This r~source should be adequate 
to satisfy water requirements projected to 2025. 
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CHAPTER 10 

SUPPLEMENTAL WATER 

Water resources native to the Santa Maria Valley are incapable of 

indefinitelY supporting present or anticipated levels of agricultural .. . . .. 

and urban development: This deficiency was quantified previously in , . 

Chapters 6 and 8. The historic imbalance between sources of water 

supply and components of water disposal has resuHed in mining of stored 

groundwater to meet water demands. 

Supplemental water can be made available to the Santa Maria Valley from 

a number of sources. In addition, existing supplies can be augmented o~ 
more .fully util ized by impl ementi n9 vari ous management strategi es. The 

following itemization represents potential sources of supply. 

o Importation 
o Additional local water resources development 

In-channel spreading 
Off-channel spreading 
Round Corral Reservoir 
Weather modification 
Watershed management 

o Desalination of brackish groundwater or ~eawater 

IMPORTATION OF STATE PROJECT WATER 

. .. 

Figure 10-1 depicts existing facilities of the State Water Project in 

the Central Coastal region area. located south of Kettleman City, the 
coasta 1 stub of the Cal iforni a Aqueduct di verts f1 ows and conveys water 
a distance of fifteen miles to the Oevil1s Den Pumping Plant in the 
northwestern extreme of Kern County. 

,,.,('\ 
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The Coastal Branch, also shown on Figure 10-1, is a proposed aqueduct 

extendi ng through San Lui s Obi spa County to the Santa Mar; a termi nus. 

As presently planned, untreated State water would be lifted over the 
Temblor Range by means o~ Devil 's Den,; Sawtooth, and Polonio pumping 

plants. After proceding south0esterly to the vicinity of the City of 

San Luis Obispo, the aqueduct would veer southeasterly. It would then 

continue to a terminal structure immediately .north of the Santa Maria 
. . 

River just east of_the City of Santa Maria [Bookman-Edmonston 1975J. 
, 

Total length of the Coastal Branch is anticipated to be about 100 miles, 
including the existing fifteen-mile canal which comprises the Coastal 

Stub. Construction proposed for the remaining 85-mile stretch would 

excluSively involve pipeline. 

Design capacity of the Coastal Branch is 82,700 acre-feet per year 

[Bookman-Edmonston 1975J. This capacity is sufficient to uniformly 

deliver the maximum annual entitlements for San Luis Obispo and Santa 

Barbara Counties, 25,000 acre-feet and 57,700 acre-feet respectively 

[Bookman-Edmonston 1975J. Sizing considerations also include allqwance 

for seepage and evaporative losses, operational outages, and service 
_interruptions for maintenance. Constructio~ of the Coastal Branch would 

be a State responsibil ity. In-county conveyance, treatment, and management 

of State Water would be the responsibility of the county, or that of 
local water purveying agencies. 

The Santa Maria Valley is strategically located with regard to State 

Water importation. State prOject Water would most probably be exclusively 
used to satisfy municipal and industrial requirements within the City of 

Santa Maria. It is doubtful that conjunctive use df the Santa Maria 
Groundwater Basin and import~d State Project Water would be implemen~ed . 

.It is to the City's advantage to distribute the best quality water 
possible through its municipal water system to meet stringent waste 

discharge requirements deve10ped by the Regional Water Quality Control 

Board,. and to reduce consumer penalty costs associated with the use of 
~ ~ 
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mineralized .water. 'Also, agricultural participation in a conjunctive 

use program tnvolving State Projgct Water is extremely unlikely because 

of the associated economic burden. Costs borne by the City of Santa 
Maria would relate to payment of the Coastal Branch and participation in 

in-county treatment and conveyance facil iti es from a turnout structure 

near the Santa Maria Terminus to the City. 

Costs associated with Santa Barbara County participation in the Coastal 

Branch were develop~d recently by 8obkman-Edmonston Engirieering, Inc., 

at the request of the Santa Barbara County Water Agency [Edmonston 

1974J Dollar per acre-foot cost of State Water delivered to the Santa 
Maria Valley is based on a percentage allocation according to maximum 

entitlements. Costs associated with low and high allocation estimates, 
updated to reflect the present construction cost index (ENR 2600), 

ranged from $252 to $296 per acre-foot. It should be emphasized that 
thes~ State Water costs represent only expenditures associated with 

county participation in funding of the Coastal Branch to the Santa Maria 
Terminus, and do not reflect conveyance and treatment costs incurred by 

the City of Santa Maria. 

ADDITIONAL LOCAL WATER RESOURCES OEVELOPMENT 

Natur"al percolation of stream flow within the:.alluvial channel of the 

Santa Maria River and deep percolation of precipitation and return flows 

represent the principal components of groundwater recharge within the 
study area. Thi~ water recharge can be augmented and enhanced by imple

mentation of physical in-channel or aff-channel improvements or watershed 

management st~ategies. Various practical alternatives that would facili

tate generating or capturing loca1ly avai1able water resources are 
·rev; ewed below. 
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IN-CHANNEL IMPROVEMENTS: 

Streambed infiltration characteristics can be enhanced by forming small 
levees within the Santa Maria River channel.' The levees are formed in 

"hooks" so that flow velocities are reduced and water is spread over 

most of the channel invert. Utilization of hook levees has proven to be 

a very successful and economical technique of conserving water. 

Hook levees should be constructed so that they wash out during major 

storms. To do so, the hook levee elevations should be well below the 

river levee elevations. Furthermore, the portion of the levee which is 

normal to the channel flowline should be at a lower elevation than that 
portion which is parallel to the flowline. In this manner, flows will 

be concentrated in one area and quickly erode the levee when high flows 
are encountered. 

Prior to the construction ~f any facilities within the channel, the 
potential problems and risks should be determined and resolved. According 

to the Santa Barbara County F100d Control District. the Santa Marfa Valley 

Water Conservation District previously maintained cross levees extending 
fr?m.the Corps of Engineers I levee at right angles to the north in the 
reach of river easterly of Bradley Canyon. These cross levees trapped 

considerable amounts of water, but also trapp~d sediment which caused 

t~e bed of the river to have a cross slope to the north. During the 
1969 floods, the main current in the river was pushed against the bluffs 

of the north edge of the ri ver until they reached a poi nt below the 

water conservation facilities where the rnain current crossed back to the 
south levee and impinged on it at a sharp angle undercutting the rip-rap 

and resulting in a partial failure of the levee [Stubchaer 1976J, 
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OFF-CHANNEL IMPROVEMENTS 

Off-channel spreading facilities provide a means by which flood flows 
nonnally lost to the ocean can be d;ver.ted from the Santa Maria River 

and allowed to percolate underg~ound. A base period operational analysis 

of Twitchell Reservoir is presented in Appendix G. This hydrologic 

simulation evaluates in detail the additional yield obtained by various 

shed off.-channel·sRread;ng grounds. Data from Appendix G is summarized 

in Table'lO-l and o~ Figure 10-2. A griphical picture of the recharge 

contribution of a 1,OOO-cubic feet per second spreading operation during 

the base period is shown on Figure 10-3. 

TABLE 10-1. YIELD OF OFF-CHANNEL SPREADING BASIN OPERATIONS [a] 

D~ ily 
Percolation 1000 af/Yf 
Capacity Total Yield 

of Average of Yield 
Spreading Annual Spreading of 

Basin Percolation Basin Twitchell 
(cfs) [b] [c] Project 

Oed] 35.206 
Q[e] 54.960 19.75 

100fej 56.295 1 .335 
200 e 57.363 2.403 
300[e] 58.254 3.294 
40bfej 59.025 4.065 
500 e 59.702 4.742 
600[e] 60.302 5.342 

7°Tl 60.849 5.889 
800 e 61 .352 6.392 
900 e 61 .811 6.851 

1,000[e] ·62.251 7.291 

[a] 
.. [b] 

[c] 

Based on base period hydrology. 
Summation of percolating flows in various sized spreading 
basins and percolating flows in channel of Santa Maria 
River. See Appendix G for detailed operational data. 
Increased percolation attributable to off-channel 
spreading basins. See Figure 10-2. 
Assumes no reservoir in operation. 
Assumes reservoir in operation throughout base period. 
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The development of dff~thannel spreading grounds pro9ide additional 

surface areas:.to impound water and to allow it to percolate into the 

groundwater basin. The design of spreading grounds is dependent on 
several factors, including topography, geology, hydrology and water 

( 

quality. In the last several years, other factors such as aesthetics 

and recreational uses have stron~ly influenced designs; however, they 

are not considered in this analysis. 

Geology' 

Spreading grounds must be located such that the impounded water is in 

direct hydraulic continuity with the water-bearing formations. The soil 

should be highly permeable and care must be taken to avoid potential 

hydraul i c boundar; es such as faults and impermeable soil 1 enses. In 

gen~ral, geological conditions are such that spreading grounds can be 
located almost anywhere in the Santa Maria Valley, with the exception of 

the westerly end of the valley where there is a confining clay layer 
over the water-bearing formations. Based on USGS Water-Supply Paper 
1000, [USGS 1951] the upper reaches of the vall ey appear to be mor-e 

permeable and therefore this area is probably a more desirable location. 

Groundwater Levels 

The location of off-channel spreadi~g grounds is usually selected so 
that areas of existing groundwater mounds are avoided. When the piezpmefric 

level of groundwater appro~ches the ground s8rface, the development of 
additional spreading is generally not desirable because the initial 

percolation capacity is much gre~ter than the transmissivity of the 
aquifer. 

In the Santa Maria area, the grciundwater contours .for spring 1972 and 

spring 1975 indicate that a mound is forming along the Santa Maria and 

Sisquoc Rivers. Unfortunately, precise interpretation of groundwater 

contour maps is not highly reliable because the location of the ccin~ours 
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is subject to indivi~dual judgment during the preparation of the map. 

The drawings do indicate the pos$ibi1ity of potential mounding problems 

if the contours are the result of geologic conditions; but there may be 
no mounding problems if the contours are the result of pumping patterns. 

Potential mounding or interference problems can be reduced by locating 

spreading grounds as far away from Santa Maria River as possible. 
~,owever, this alternative will probably require expensive conveyance 

fac il i ti'es . 

The fact that depth to groundwater is about one hundred feet in many 
are~s indicates additional off-channel spreading grounds could probably 

be located adjacent to Santa Maria River. Prior to development of 

extensive off-channel facilities, a large-scale field test should be 

conducted within the Santa Maria River during non-storm pe"riods to 

confirm the spreading capabilities near the River. 

Topography 

In many cases, the topography dictates the economic feasibility of using 

certain land parcels for development of spreading grounds. The proposed 

site should be relatively level to minimize the number of interbasin 
levees and to avoid large water surface elevations between basins. The 
elevation of the proposed site should be low enough so that flows ~an be 

conveyed to the site without pumping, a1though pumping can be economicallY· 
feasible. 

In the Santa Maria Valley, topography limits the potential spreading 
sites to areas adjacent to Santa Maria ·River and to Sections 17, 18,-19, 

20, 28. 29 and 34 of nON, R33W. Land par'eels which are westerly of 
these sections are also feasible based on topography; however, spreading 

sites are probably not feasible due to the urbanization of the area. 
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Potential Spreading £ro~nd Locations 

There are many potential sites for off-channel spreading grounds. Some 
sites are adjacent to the Santa Maria and Sisquoc Rivers and others are 

quite distant from the channels. 

The sites adjacent tb the Santa Maria River should be limited to areas 

upstream of Hi ghway 101, based on permeabil Hy tests by USGS. However, 

parcels with active;or abandoned sand and gravel operations should be 

investigated despite their locations. The areas adjacent to active or 

inactive landfill operations should be investigated very carefully in 

order to preclude any possibility of water quality problems. 

There are potential sites within Sections 17, 18, 19, 20, 28, 29 and 34 

of T10N, R33W. These sites will also require alignment studies for the 

req~ired conveyance facilities. 

Development of Spreading Grounds 

The development of bff-channe1 spreading grounds will require the 

construction of: 1) channel diversion structure; 2) conveyance and 

inlet facilities; 3) spreading basins and appurtenant structures; 4) an 
outlet structure. Based on past experience, tpe maximum design capacity 

of any single spreading grounds should be limited to abriut 500 cfs 

during the preliminary design phase. 

Channel Diversion Structure 

A channel diversion structure will be r;equired to divert flows from the 

Santa Maria River to the spreading grounds. In other areas; agencies 
have constructed many types of structures including radial gates, rubber 

dams and earthen levees. Based on somewhat similar conditions and 

structures in Los Angeles and Orange Counties, an earthen levee approxi

mately six feet in height can be extended over a portion of Santa Maria 
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River. The levee wfll ~irect flows to gated pipe conduits which are 

placed in the;. river levees. The :estimated costs win depend on the 

design flow·rate. Based on a cursory study, the estimated costs would be 
abbut the following magnitudes. 

Design Q 

100 cfs 

250 cfs 

500 cfs 

Estimated Cost for Channei Diversion 

$ 25,000 

40,000 

70,000 

Conveyance and Inlet Facilities 

Conveyance and inlet facilities are those facilities required to convey 
flows from the channel diversion structure into the first basin. 
Conveyance facilities will be required if the spreading areas are hot 

located adjacent to the Rivei. 

If spreading areas away from Santa Maria River are found to be des~rable, 

there is a possibility of conveying flows in unlined, open channels. 

Assuming there are no security problems and right~of-ways can be purchased 
for an open channel, the costs ·woul d be re 1 a ti ve.1 y small in compari son 
to other alternatives (for example, a mile of :66-inch pipeline to convey 
150 cfs was recently constructed in Orange County at a cost of about 

one million dollars). The costs for a one-mile channel, assuming three 
16cations for vehicle crossings and optimistic Gondit1ons~ are estimated 

to be as follows: 

Design Q 

100 cfs 
250cfs 
500 cfs 

Estimated Costs fof One-Mile 
Conveyance Fad 1 i ty (Open Channel) 

$100,000 

$156,000 

$263,000 
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The development of deep basins does not appear to be warranted at this 

time, becausaof the ability to regulate flows at Twitchell Dam and the 

base period hydrology. Although conditions may change in the future to 

make deep basins more desirable, there.appears to be no need to construct 

expensi~e intake facilities. 

Spreading Basins and Appurtenant Structures 

There are two general types of spreading basins: deep basins and shallow 

basins. In general, deep basiris are constructed when the flows are 

stochastic and conservation of significant quantities are possible only 

if storage capacity is available. The percolation rate can often be 

increased by increasing the depth of water in the basin, however precise 

determination of this increase is not highly reliable. Other factors, 

sueD as desilting or recreational benefits, may also cause a need for deep 
basins. 

In the past, the sale of the material from spreading basins often provided 

royalties to offset a portion of the right-of.,.way anddE;velopment costs. --'-.. . . 

However, construction activities which would consume substantial quantities 
of sand and gravel appear to be limited at the present. Highway and 

road construction, which historically required sUbstantial quantities of 
base rna teri a 1, may be 1 imited for several year:s. Therefore constructi on 
of deep basins is not warranted on this basis. 

The development bf spreading grounds will require the construction of 
access roads, fencing, interbasin levees, control structures~ dewateri~g 

structures, and weirs. The costs of a typical spreading ground were 

developed on the basis that land could only be purchased in about quarter-

section increments and that the system would have little operational 
requi rements. 
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The flows diverted f~o~ Santa Maria River would be conveyed to the 

forebay. ThE;. forebay woul d permit most of the settl eab 1 e so 1; ds to be· 

removed. A control structure would be placed at the downstream end of 
the forebay. Flows would then be diverted to the first basin. The size 

of the first basin (and subsequent basins) is dependent on the topography, 

i.e., steeper lands require more interbasin levees. The structure to 

convey flows from the first to the second basin is a triangular weir. 
1hi s type of structure permi ts coverage of the bas i nand spi 11 s when the 

b~sin re~ches operiting water surface elevations. A distribution channel 

is provided to convey flows to individual pasins or to empty the basins. 

Based on these as~umptions, co~t of spreading grounds were developed for 

the following rates: 

Estimated Estimated 

costs for costs for 

Design Q rignt-of-wa.zs Im!:! rovemen ts Total 

100 cfs $ 370,000 $ 80,000 $ 450,000 

250 cfs $ 925,000 $200,000 $1,125,000 

500 cfs $1,850,000 $400;000 $2,250,000 

Land costs were based on discussions with real estate firms in Santa 
Maria and adjusted for contingencies and .non-usable areas (Beaver 

1976; Williams 1976J. 

Outlet Structures 

In general, the practice has been to place an outlet structure to divert 

flows back to the river in case of a catastrophic event. For those 

spreading sites near the rive~, pipes are usually placed thrOugh the

river levee with flap gates OR the river channel side. The estimated 

costs for outlet structures are as follows: 

142 

.' 

... 

-
... 
., 

~r 

-. 

• 

• 

• 

•• 

-
• Copy of document found at  www.NoNewWipTax.com



Design Q 

100 cfs·· 

250 cfs 

500 cfs 

i 
,I 

Estimated costs for 
Outlet Structure 

$ 14 J 000 

$ 26,000 

$ 49,000 

Summary of Costs for Development of Spreading Grounds 

The costs for the development of spreading grounds have been developed 
for sites adjacent to the Santa Maria·River and for a site about one 
mile away from the river. The estimated costs for spreading grounds 

adjacent to the Santa Maria River are as follows: 

SPREADING GROUNDS ADJACENT TO THE SANTAMARIA RIVER 

Spreadi ng 
Design Q Channe1 Grounds 

cfs Diversion Right-of-wa~s Im~rovements Outl et 
100 $25,000 $ 370, 000 . 80,000 $14,000 
250 $40,000 $ 925,000 $200,000 $26,000 
500 $70,000 $1,850,000 $400,000 $49,000 

Tota 1 
$ 489,000 
$1,191,000 
$2,369,000 

The estimated costs for spreading grounds about a mile away from Santa 
Maria River are shown below. Note that this site has no outlet stru~ture 
in case the inflow exceeds the capacity of the spreading grounds, therefore 

there is an additiona1 risk. 

SPREADING GROUNDS AWAY FROM THE SANTA MARIA RIVER 

Design Q 
cfs 
100 
250 
500 

Channel 
Diversion 
$ 25,000 
$ 40,000 
$ 70,000 

Conveyance[aJ 
Facilities 

$ 100,000 
$ 156. 000 
$ 263,000 

$ 370,0 ° 
$ 925,000 
$1.850,000 

raJ Includes right-of-way costs for channel. 
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. Tota 1 
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The estimated annual:carital costs of spreading ground construction 

adjacent to and away from the Santa Maria River are shown in Tables 10-2 

and 10-3 respeCtively. These .two tables were determined assuming an 
economic life of'SO years for all improvements and an infinite life for 

right-of-way costs. The annual costs were determined for interest rates 

of 6-1/8 percent and seven percent. The lower interest rate is the same 

as that used by the U.S. Bureau of Reclamation. 

The annual costs to:develop spreading grounds per acre-foot of additional 

yield were also deter,mined and shown in the previous tables. These unit 

costs represent the costs required to place additional water into storage. 

To be comparable with other sources of water supply, costs to operate 

and maintain the spreading grounds and costs to extract the water must 

also be added. The costs for operation and maintenance will depend on 

the ,design of the spreading grounds. but will probably amount to about 
.$15 'per acre-foot; and the costs far ~xtracting the water will probably 

be about $35 per acre-foot. 

ROUND CORRAL RESERVOIR 

The proposed Round Corral Reservoir site on the Sisquoc River is the 
most favorable location for water resources development in that watershed. 

Discharge of the Sisquoc River at the proposed:. dam site would very 
nearly equal, average annual flow at USGS gaging station l1385000 i Sisquoc 

River near Sisquoc, since the reservoir would be situated two miles 
upstream from the station. 

The Bureau of Reclamation has conducted a reservoir operation study 

utilizing Twitchell and Round Corral Reservoirs in combination to maximize 

water conservation in the Santa Maria Valley. [USSR 1965J Average 
• increase in yield over that of Twitchell Reservoir alone was computed to 

be approximately 8,300 acre-feet per year. 
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TABLE 10-2. ANNUAL CAPITAL COST OF SPREAOING GROUNDS ADJACENT TO SANTA MARIA RIVER 

s p rea~(fi n 9 
Desi gn Q Channel Grounds 

cfs Diversion Right-of-wa,l:'s Improvements Outl et Total 

Interest Rate = 6-1/8% 
100 1 ,615 22,660 5,165 905 $ 30,345 
250 2,580 56 ,~655 12,910 1,680 $ 73,825 
500 4,520 113,315 25,820 J. 165, $ 146,820 

Interest Rate ~ 7% 

100 1,810 25,900 5,795 1 .015 $ 34,520 
250 2,900 64,750 14,490 1,885 $ 84,025 
500 5,070 129,500 28,985 3,550 $ 167,105 

Cost/AF 

$22.65 
$25.45 
$31 .25 

,$25.75 
$28.95 
$35.55 
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TABLE 10-3. ANNUAL CAPITAL' COST OF SPREADING GROUNDS AWAY FROM SANTA MARIA RIVER 

$preaaing 
Channel Conveyance Grounds Design Q 

cfs DiversioQ_. Facilities Right .. of-w~y IiTlpro,{ements ___ lo,taJ __ ~Q~J/AF_ 

Interest Rate = 6-1/8% 
100 1,615 6.365 22,660 5,165 $ 35,805 $26.70 
250 2,580 9,950 56,'655 12,910 $ 82,095 $28.30 
500 4,520 16,815 113,315 25,820 $ 160,47.0 $34. 15 

Interest Rate = 7% 

100 1,810 7,180 25,900 5.795 $ 40,685 $30.35 
250 2,900 11,215 64,750 14,490 $ 93,355 $32.20 
500 5,070 18,935 129,500 28,985 $182,490 $38.85 

• : Ai • I AI ' . • " I I , Ii .. • , 
~ II 
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Construction detaili and associated costs for Round Corral Reservoir are 

summarized in Appendix H. In ter.:ms of October 1975 dollars, capital 

cost of reservoir construction is in excess of 53 million. When converted . . 
to its equivalent uniform annual cast, construction costs represent a 

uniform yearly disbursement of3. 29 mill ion . This derivation is' based 

on the current user project formulation interest rate of 6-1/8 percent 

and a project life of 100 years [Toeynes 1976J. Assuming a flood 

control benefit tomparable to that of Twitch~ll Reservoir (17%), cost of 

suppleme'ntal water -generated by Round Corral Reservoir is $330/acre-foot. 

WEATHER MODIFICATION 

Although the physics of clouds is not completely understood, it is known 

that several conditions are necessary for precipitation to occur. As 

cloud droplets rise to high altitudes, they become supercooled. Unless 
various impurities in the atmosphere are present which can serve as ice 

nuclei, supercooled water droplets may remain liquid at temperatures 

down to -40°C [Henningson 1975J. Silver iodide is an artificial 
nucleating agent that will induce the freezing Rfocess at a warmer 

temperature than would occur with naturally-occurring nuclei. The 
'conversion of cloud droplets to precipitation is facilitated because 

silver iodide particles provide for ice crystal growth. The heat release 
resulting from ice crystal fonnat-ion (change in state from liquid water 
to solid ice) creates new buoyancy and enhances up-drafts. This stimUlates 
additional condensation and subsequent precipitation. Silver iodide may 

be either dispersed from aircraft or generated as a smoke from the 
ground. 

Extensive field studies were conducted in the early 1960's to determine 

the structure of storms influencing the Santa Barbara County area 
[Elliott 1964, Elliott 1960J. These fnvestigations clearly identified 
the existence of irregularly spaced, intense precipitation cells, grouped 

into bands. Most precipitation associated with storms is contributed by 
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these convective bands~ Bands embedded within a storm system usually 

take one to one and one-half hours to pass a given location and are 

spaced three to four hours apart. From 1967 to 1970 under naturally 
occurring, unseeded conditions, 83 percent of the precipitation at the 

Santa Maria Airport was produced from convective bands. The portion of 

storm systems located between convective bands contributed the remaining 

seventeen percent [Elliott 1971J. In addition to generating the bulk 
o.f total stenn precipitation, convective bands contain strong updrafts 
and associ ated supe'rcoo 1 ed water that are ideal for effecti ve cloud 

seedin~. Such conditions optimize entrainment and distribution of 

artificial nuclei. 

Cloud seeding operations have been conducted in Santa Barbara County for 
fourteen of the past twenty five.years [Brown 1975J. Sponsoring agencies 

and municipalities have included the U.S. Navy, the Santa Barbara County 

Wafer Agency, the City of Santa Barbara, and Montecito County Water 

District. Programs have included both operational and research programs 
[Brown 1975J. The U.S. Navy has authorized the most curr'ent weather 
modificiation activity, a randomized research project spanning the' 
period 1967 through 1974 [Elliott 1971; Aerometric Rsch. 1973J. The 

history of weather modification activity in Santa Barbara County is 

summarized in Table 10-4 [Special Committee 1976]. 

Cloud seeding activities in Santa Barbara County have employed a technique, 

that utilizes individ0al rain bands associated with storm systems for 

randomly selected seeding [Brawn 1974J. Radar at the Vandenburg Air 
Force Base provides a means by which such bands can be detected and 

tracked toward the coast. 

Recent aerial seeding procedu~e utilizes a-seeding track that consists 
of a series of parallel legs approximately 20 to 40 milES long, parallel 

to and within the long axis of the convective band. The operation is 
initiated,about 25 miles off the coast, and continues until the traveling 

edge of the band has reached the coast [Aerometric Rsch. 1973]. 
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TABLE 10-4. WEATHER MODIFICATION ACTIVITY 

Rainy Season 

Most of 
1950-51 

1951-52 
& 1952-53 

Early 1955 

1956-57 
through 
1959-60 

1967-68 
through 
1973-74 

'. Coverage 

Upper Santa Ynez 
Drainage Basin 

Santa Barbara Co. 
Santa Barbara Co. 

,Santa Barbara Co. 

Santa Barbara Co. 

Santa Barbara Co. 
(North of Santa 
Ynez Mountain 
Range) 

:. Sponsor 

City of Santa Barbara 
& Montecito CWO 

S.8. Co. Water Agency 
5.8. Co. Water Agency 

S.B. Co. Water Agency 

U.S. Naval Weapons 
Center 

U.S. Naval Weapons 
Center 

149 

Nature and Purpose 

To increase precipi
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Increase yields of 
watershed 

Increase yields of 
watershed 

Special Research 

Special reseasrch 
(randomized cloud
seeding) 
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The practice of weathe~modificationin Santa Barbara County has undoubt

edly affected precipitation and rt,lnoff tributary to the Santa Maria 
" " 

Valley Study Area. While quantative data have not been developed by 
performi ng organi z_ati ons regarding annual effective preci pitati on 

increase on an average annual basis, e~~derice supports the conclusion 

that storms with seeded bands contributed signlficantly more precipitation 

than storms that were not artificially seeded [Aerometric Rsch. 1973; 

Special Committee 1976]. Intensive cloud seeding programs in other 

coastal 1reas of California have reportedly yielded long-term annual 

rainfall increases from 10-15 percent over that which normally could be 

expected without seeding [Henningson 1975J. Permanent implementation 

of a high-level operational program of weather modification in Santa 

Barbara County could conceivably yield simi1ar resu1ts. Because seeding 

activity conducted in the County since 1951 has been intermittent in 

nature. and oriented toward research as wel1 as operations, the resultant 

increase in precipitation is doubtlessly less than yields sustained by 

intense seed i ng programs. Since any increase in preci pitation wi1l tend 

to add to flood flows generated from upstream tributary watersheds, 
water resources development facilities for storing or pe~colating these 

flows will help' maximize the total benefits that can be realized from 

weather modification activities. 

WATERSHED MANAGEMENT 

Watershed management invo1ves increasing overall watershed productivity 

by controlled burning, land treatment, or related measures. The oppor

tunity exists for augmenting locally avai1able runoff by reducing evapo-

transpirative water losses associated with native vegetation. 

The 1,600 square-mile drainage area of the :Cuyama and Sisquoc Rivers 
. . 

. possesses a long history of wildfire. Most of the area has burned at 

. least once during the past 100 years. Native vegetation on the watershed 

in excess of 75 years in age is considered to be old. Figure lO~4 
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depicts age of brush i~ a selected portion of the Cuyama-Sisquoc drainages 

in the region of Twitchel1 Reser'loir. This presentation is indicative 

of the genera i burn hi story of that area. 

The boundaries of the Los Padres National Forest encompass the bGlk of 

the 1,130-square mile Cuyama River watershed. Fire prevention and 

suppression has traditionally been practiced in this region. In recent 

years the U.S. Fo:rest Service has adopted a new perspectiv.e to wildfire 

managemellt which incorporates a program of fuel and land management. 

Prescribed burns; vegetative type conversion, firebreaks, and fuel 

breaks are major features in the wildfire control strategy. Fuelbreaks 

are wide, 200-400 foot strips or blocks, on which native vegetation has 

been permanently modified to facilitate the extinguishing of tributary 

fires [USDA £nv. Anal.]. Prescribed burning involves combustion of 

vegetative fuels ih a definite area under appropriate conditions of 

weather, fuel, fine fuel moisture, and soil moisture. 

Much of the 470 square-mile Sisquoc River watershed is withiD the confines 
of the San Rafael Wilderness area of the Los Padres National Forest. 

Because of its wilderness ~tatus~ this 143,OOO-acre area is not amenable 
~6 the fuel and vegetative management programs that characterize wildfire 
control policy in the remainder of the Los Padres National Forest. The 

Wellman Burn of 1966 represents the most recent wildfire in the San 
Rafael Wilderness area. Approximately 90,000 acres were consumed in 

this blaze (Greimam 1~76J. 

The los Padres National Forest has been subdivided by the Forest Service 
into separate "fuel management blocks" to implement appropriate fuel 

management-fue 1 reduct i on measures. One of these, the proposed Twitchell 

Fuel Management Block, occupies 158,000 acres of Cuyama River watershed 
in southeastern San Luis Obispo County and northwestern santa Barbara 
County. The project area is located entirely within forest boundaries. 

The northern peri phery of the project extends eastwa rd from Hi Moun ta in 
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Lookout to the Garci~ Rcihge~ Los Pelados, Pilitas Mountain, and Branch 

Mountain. It veers southeast to Sycamore Ridge, and then proceeds 

northwestward ~o the Forest border near Tepusquet Road. From Buckhorn 
Ridge, the project boundary intercepts La Brea Canyon Road at Smith 

Saddle. It parallels the road northeastward to Miranda Pine Mouhtain. 

The southeastern boundary lies between Miranda Pine Mountain and McPherson 

Peak [USDA Env. Anal.]. 

The fuel~management'strategy applied to the Twitchell Block proposes 

construction of six high-priority fuelbreaks, which will be used to 

implement a designated program of prescribed burning. Desired amounts 

of vegetation will be. removed from the fuelbreak areas by discing, ball 

and chain crushing, beam crushing, and prescribed burning. Discing will 
affect about 550 acres, crushing nearly 1,700 acres, and prescribed 

burning an estimated 27,800 acres [USDA Env. Anal.J. Once prepared, 

the areas will be maintained in a shrub-grassland mixture of young age

class chaparral cOlTlllunities by control1ing natural reinvasion of the 

cleared area by chaparral species. 

The fuel-management, fuel-reduction program proposed for the Twitchell 

Block would minimize destructive effects of wildfire by limiting brush 
.accumulations and by modifying watershed lands to inhibit large uncon~ 

trolled burns. The proposed project will also:. help prevent and reduce 

sedimentation of Twitchell Reservoir. 

The Forest Service has been implementing a program of prescribed burning 

on Buckhorn Ridge near Horseshoe Springs on the watershed di~ide between 
the Cuyama and Sisquoc Rivers [Lawrance 1975]. The program is now 

about 77 percent complete, with 600 acres burned out of the designateij 
780. 

Prescribed burnihg provides a means by which locally available runoff 

from watershed areas can be optimized by reducing evapotranspirative 
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losses from native vegetation. The order of magnitude by which watershed 

productivity can be increased is .demonstrated by data generated in the 
". " 

Forest Servic~ Paradise Study, 1973-74 [USDA 1974J. This study measured 
runoff water and movement of debris on a prescribed burned chaparral 

watershed in the los Padres National Forest. Data obtained for unburned 
and burned areas on steep and gentle slopes are as follows: 

SlQpe 

Steep (50%) 

.. Gentle (20%) 

Runoff Yield [USDA 1974J 
Burned 

0.26 af/ac 

0.19 af/ae 

Unburned 

0.008 af/ae 

0.001 af! ac 

Annual rainfall during the course of the study was 15.39 inches [USDA 

Env.Ana 1. J. 

When the runoff values observed in the Paradise Study are equated to the 

burnable 27,800 acres within the proposed 158,000-acre Twitchell ~~el 
Management Block. the order of magnitude of increased '('fatershed yield 

.from-prescribed burning in this area can be estimated. Approximate1y 
6,300 acre-feet of runoff would be generated from the prescribed burned 

area, assuming rainfall charact~ristics are si~ilar to those of the 
Paradise Study area. The same area left unburned would yield only about 

260 acre-feet of runoff [USDA Env. Anal.J. The increase in runoff 

approximation is .probably conservative: Mean annual precipitation 

within the Twithchell Fuel Management Block is actually in excess of 
twenty inches, according to the isohyetal contours depicted on Figure 1-4. 

Within the Los Padres National Forest, it appears doubtful that a major 
program of prescribedburnin~ oriented toward increasing water supply 

will ever be implemented [Lawrance 1975J. In any such large-scale 

operation~ there is too much risk of burning the brush upon which s611 
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stability in numerous watershed locations depends. A less intensive 

program of cO,ntrol1ed burning (bu,rning in a mosaic pattern on the water

shed) is still a potential, though by no means certain, management 
strategy which might reduce erosion hazards while increasing runoff 

[Lawrance 1975J. 

'It appears very likely that the extensive burn-history of the Cuyama and 

~isquoc River watersheds has influenced runoff tributary to the Santa 

Maria Vatlley during' the base period defined in this investigation. 

Quantification of the positive impact on water resources is an_extremely 

difficult, if not impossible, task. It is further complicated by the

fact that accelerated runoff from burned areas may add to flood flows 

lost to the ocean and thus may not totally contribute to recha~ge of the 
Santa Maria groundwater basin. This especially relates to flows in the 

Sisquoc River: Because of the combustible nature of the study area 

chaparral watersheds, it is assumed herein that a dynamic cycle of 

conflagration will be ~erpetuated in unmanaged areas in future years. 
It is anticipated that increased watershed yield from a controlled 
program of burning and vegetative management will be greater and more 

consistent than that which historically occurred from wildfire. 

DEMINERALIZATION 

Local brackish perched groundwater and seawater represent two sources of 

water which could supplement Valley freshwater resources if their qualities 

were enhanced to appropriate levels. Demineralization is the process by 
which dissolved minerals (TDS) are removed from water. Adsorption, 

crystallization, filtration, and distillation are the fundamental means 

by which this can be accomplished. 

Minerals extracted from feedwater are in the form of a concentrated 

brine. which usually comprises about ten to fifteen percent of the 

feedwater vo1ume. Such brine requires disposal. Considering existing 
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technology and anticipated future developments, distillation and membrane 

processes ar~ regarded to repres~nt the more practical demineralization 

alternatives for the study area. 

Distillation techniques are well suited to demineralizing feedwaters 

with TDS concentrations similar to that of seawater (33,000 mg/l). 

These processes involve a change in state of feedwater. The basic 

.~mount of energy·.required is equal to the latent heat of evaporation. 
In many,applications, economies are realized through multi-stages and 

reduced pressures, which tend to reduce energy requirements. Cost per 

acre-foot of seawater conversion is indicated for various sized facilities 

in figure 10-5. 

Reverse osmosis and electrodialysis are appropriate methods for demineral

izing bradi sh groundwaters and poor qual ity agri cul tural return flows. 

Electrodialysis is practically suited to feedwater TOS concentrations 

ranging upward to about 2,000 mg/1. Reverse osmosis provides effective 
and economical TDS removal for concentrations from 1,000 to 10,00Q mg/l. 

Costs for grouhdwater demineralization are depicted in Figure 10-5. 

They reflect prevailing commercial power rates in the Santa Maria Valley, 

2.St/kWh, and are based on ENR 2600 [Plesche 1976J. 
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TABLE B-2. GROmmWATER CO}IDITIONS - T9N/R34w 

Base Groundwater Volume -
of Groundwater Elevations(ft)[d] 1,000 AF 

Section Fresh 1935 1972 Specific Change Total 
[aJ Water(b] ros1[ cl ;us 1 Change Yield(e] 1935-72 1972 

1 -2000 U5 95 -40 14.0[h] -3.58 187.7 
2 -2000 120 85 -35 14.4 -3.23 192.2 
3 -2100 no 65 -45 15.9 -4.58. 220.3 
4 -2200 100 10 -30 15.3 -2.94 222.3 
5 -2300 95: 70 -25 13. o[ h] -2.08 197.2 
6 -2300 95 65 -30 11.0 -2.11 166.5 .. 
7 -2000 100 70 -30 13.0(h] -2·50 172.2 
8 -2200 105 75 -30 13.7 -2.63 199.5 
9 ~2150 105 80 -25 16.7 -2.67 238.3 .. 

10 -2100 lIS 80 -35 16.3 -3.65 227.4 
11 -2050 130 90 -40 16.9 -4.33 231.5 
12 -1900 150 100 -50 l2.0(h] -3.84 153.6 
13(f] -1500 170 120 -50 12.4 -2.18 90.0 -
14 -2000 145 100 -45 16.9 -4.87 227.1 
15 . -2050 130 90 -40 12.6 -3.23 172.6 

16 -·2050 120 85 -35 lS.O[h] -3.36 205·0 -H[ fJ -2000 110 80 -30 16.Q[h] -1.54 106.5 
18[f} -2000 105 75 -30 16.0[h) -0.61 42.5 
19 -20 
21[r] -1800 135 90 -45 12.0[h] -1.38 58.1 
22[1'] -1800 145 100 -45 12.0(h] -2.76 116.[ 
23[ f J -1600 160 110 -45 12.0[h1 -1.92 65.7 -24(1'] -1500 170 120 -50 12.0[h) -0.38 12.4 

. ,!,OTAL -60.97 
.. 

3,505 
.. 

-
-
-
-
-
• 
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TABLE B-1. GROUNDWATER CONDITIONS - T9N/R33W 

Base Groundwater Volume 
of Groundwater 3levations(rt)[d] 1,000 AJ' 

Section Fresh 1935 1972 Suecific Change Total 
[a] Water[b] mslrc] msl Chanll;e ~iel d[ e] 1935-72 1972 

, 16.9 J.. 

2[f] -1900 300[g] 16.7 47.0 
3 -1900 280[g] 13.4 187.0 
h -1500 220[g] 14.0[h] 154.1 

.' 

190:, 160 16.5 -3.11 148.9 5 -1250 -30 
6 -160b 160 120 -40 13·5 -3.46 152.1 
7 -1500 180 130 -50 10.8 -3.46 112·7 
8 -1500 200 170 -30 14.4 -2·76 156.7 
9 -1400 260[g J , 1l+.0[h] 146.9 

10 ~1650 310[g] 14.1 176.9 
11[f] -1500 320[g] 13.0 30.3 
12 13.0 
13[f] -1000 370[gJ 10.3 9·0 
14[f] -1250 360[g] ll.O[h] 79.3 
15 : -1300 360(g] 11.4 121.1 
16 ....;1250 310[g] H.O[h] 109.8 
17 -1200 ' 220[g] ll.O[h] 100.0 
18 -1000 180 160 -20 10.7 -1.37 79.4 
19 -700 270[g] 10.0[h] 62.1 
20 -700 360[g] 11. O[h] : 74.6 
21 -1000 480[g] 13.0[h] 123.1 
22[f] -1000 480[g] 13.1 86.9 
23[f] -1000 380[g] 14.9 32.9 
24 
25 
26 
?7[f] -800 635[gJ ; 14.0[h] 25.7 
28[f] -600 635[g] 14.o[h] 88.5 
29[f] -300 530[g] 14.0(h] .44.6 " 

30 
31 
32 
33[f] -200 670[g] 14.0[h] 11. 'I 
34 ' 
35 
36 

TOTAL -14.22 2;361 
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-TABLE B-4.. GROUNDWATER C.ONDITIONS - T10N/R33W 

Base Groundwater Volume .. 
of Groundwater E1evations~ft)[d] 1,000 AF 

Section - Fresh 1935 1972 Specific Change Total 
[a] Water(b] mS'l[ c] ms1 Charige Yield(e] 1935-72 1972 .. 
1 
2 .. 
3 
4 

" 5 
6(r] -lOa 155 155 0 17.0(h) 0 15.7[i] UII 

7 -250 150 150 0 16.9 a 41.0[ iJ 
8[f] -200 175 170 -5 17.0[h] -0.38 26.5Ci] 
9[ f] -100 210 115 -35 IT.O[h] -1. 90 14.1[i] !III 

10 
11 
12 
13 -14-
15[f] -100 255 210 -1+5 17 .O[h] ,..2.94 20.2 
16 -200 235 200 -35. IT.O[h] -3.81 41.o[i] ,a 

H -300 190 180 -10 17·0 . -1. 09 49.2[i] 
- 18 -450 145 155 +10 14.9 +0.95 57·7 

19 -750 155 135 -20 15·9 -2.04 85.0[i] 
20 ,..500 190 180 -10 15.8 -1.01 65.3[i) -21 -400 230 225 -5 15.7 -0·50 60.0[1] 
22 -400 270 235 -35 16.0[h] -3.58 61.0[i] 
23[£,] -500 290 240 -50 16.0(h] -3.07 42.6[i} -24 (f] -200 300 260 -40 16.0(h] -O.lto 4.4(i] 
25[f] -500 300 215 -25 16.o[h] -0.64 18.6hJ 
26 -1000 295 270 -25 16.o[h] -2.56 121.9lil 
27 -1700 210 255 -15 16.3 -1.56 lB7 . T[ iJ ----.-...,-----.-
28 -700 225 200 -25 14.6 -2.34 84.1 .. 
29 -100 180 160 -20 16.6 -2.12 •. 91.4 
30 -1000 155 2.25 -30 13.6 -2.61 97·9 .. 
31 -1500 155 125 -30 13.S[h] -2.59 140.4 
32 -1200 185 150 -35 16~0[hJ -3.58 138.2 
33 -2000 220 lTO -50 13 .2 -4.22 183.3 
34 -2000 260 260 a 13.6 0 196.7 -
35[1'] -1700 295 280 -15 12.7· -0.61 80.5 
36(f] -1200 305 330 +25 16.o[h] +0.26 15.4 

•• 
TOTAL -42.34 1,940 .. 

.. 
-
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TABLE B-3. GROUNDWATF..B CO~mITIONS - T9N/H35W 

Base Groundwat.er Volume 
of Groundwater Elevations(:t)[d] 1,000 AF 

Section Fresh 1935 1972 Specific Change Total 
[ aJ Water[b] msl( cJ Clsl Change Yield[e] 1935-72 . 1972 

1 -2300 90 65 -25 6.0 -0~96 90.8 
2[f] -2100 90 65 -25 6.0[h] -0.67 58.2 
3[f] -2000 85 65 -20 6.0[hJ -0.15 15·9 
4 .. 
5 
6 
7 
8 
9 

10 
11 
12[£'J -2100 95 70 -25 6.0[h] -0.38 33.3 

TOTAL -2.16 198 
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TABLE B-6. 
.-

GROUNDWATER CONDITICNS - TIo.N!R35W 

Base Groundwater Volume -of Groundwater Elevations(ft)[d) 1,000 ,Ai' 
Section Fresh 1935 1972 Specific Change Total 

( a] Water[b) msl( cJ !!lsI Change Yield( e] 1935-72 1972 .. 
(1 ) -1300 (15) 18.0 126.2(i] 
(2) -1500 (-5) 18.o(h] 143.5b] 
(3 ) -1600 (-30) 18.7 150.7[i] -(4) -1600 (-40) 10.1 100.8 
( 5) -1500. (-65) 9.7 90.6. 
(6) -150.6 (-85) 5.6 51. 4 •• 
(7 ) -1600. (-85) 11.5 ?T.O[i] 
(8 ) -170.0. (-65) 11.8 104.6[i] 
(9) -1800 (-40 ) 12.2 112.6[iJ D 

(10) ~i8o.O (-30) 10..3 ll6.7 
(ll ) -1700 ( -5) 13.7 141.a[i} 
(12) -1600. (+15) 16.7 155.ob) 
(13 ) -180.0. (+15) 15.8 174.2[i] • 
(14) -1900 ( -5) 12.5 151.6 
'(15 ) -1950. (-30.) , 10.7 131.5 
(16) -1900. (-45) 10.3 118.T[i] -(n) , -1800 (-65) 11.1 Ill. 01(i] 
(18 )' -1650 (-85) 14.2 loa. 2[i] 
19 -1650. 15 45 a 11.0(h] 0. loB·5Ci] 
2a[j] -1800. 50. 50.(-65) 11.0[h) a n6.2(i] • 0 
21[ j] -2000. 60 55 (-40) -5 11.5 -0..18 128.5(i] 
22[j] -2100. 70 55(-30) -15 11.4 -0.11 133.0(i] 

(23 ) -2100. ( -5) 12.5 167.6 • 24 [j] , -20.00 80 55(+15) -25 17.7 -0..85 168. 7[ i J 
25[j) -2200. 85 55(+15) -30 1l.0[h] -1.48 l57·9 
26[j] -2200. 80 60 (-5') -20. 11.0[h} -0.99 157.7 
27 -2l50 75 60 -15 .: ll. O[h] -1.06 155.6 • 
28 ' -2000 70 60 -10 6.0[~) -0..38 79·1 
29[f] -1000. 55 55 0 6.0[h] 0 28.lt 
30[f} -lOOO 50 50 0 6.0[h] 0 12.1 • 31 
32 
33[f] -2000 80 60 -20 6.0(h] -0.38 39.6 
34. -2100 80 60 -20 6.0[h] -0.77 82.9 
35 -220.0 85 60 -25 6.0[h] -0.96 86.8 
36 -2300 85 60. -25 1l.0[h) -1.76 166.1 

~ 

TOTAL. -8.9~ 3,966 

• 

• 
.. 
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TABLE :3-5 GROUNDWA~ER CONDITIONS - TI0N/R34w 

Base Groundwater Volume 
of Groundwater Elevations(ft){d] 1,000 AF 

Section Fresh 1935 1972 Specific Change Total 
Ca] Water(b] msl[c] illS 1 Change Yield[ e] 1932-1 2 .i972 

1 -200 140 135 -5 17 .1 -0.55 34.3[i] 
2 -500 115 l10 -5 16.7 -0.53 58.6[i] 
3 -700 95 90 -5 21. 4 -0.68 86.oh] 
4 -900 . .$5 75 -10 21.3 -1.36 99.8[i] 
5 -1000 80 70 -10 ·20.6 -1.32 109.6(i] 
6[ j J : 

65(25) 18.1 ll9.9[iJ -1200 75 -10 -0.70 
7[j] -1500 75 60(25) -15 _ 16.7 -1.12 148.8[i} 
8 -1300 80 70 -10 18.3 -1.17 131. S-U] 
9 -1200 85 70 -15 20.0 -1.92 121. 9[i] 

10 ... -900 90 80 -10 21.0 -1.34 100.4[i] 
II -700 100 95 -5 20.7 -0.66 81. 4li J 
12 -500 125 120 ~5 18.2 -0.58 67.5[i] 
U -700 120 i20 0 18.0 0 84.0[iJ 
14 -900 100 90 -10 20.3 --1.30 101. 4[iJ 
15 -1200 95 80 -15 22.2 -2.13 131.1[ iJ 
16 ...;1300 90 70 -20 19.8 -2.53 U1.5[i] 
17 -1500 85 65 -20 19.1 -2.44 150.2(iJ 
18 -1700 80 60 -20 15.8 -2.02 169. o[ iJ 
19 -1800 85 60 -15 20.3 -1.95 154.8[i] 
20 -1750 90 65 -15 19.8 -1.90 ;168. o[i J 
21 -1700 90 70 -20 20.8 -2.66 169.9[i] 
22 ~1400 95 75 -20 22.5 -2.88 141.6[i] 
23 -1200 100 85 -15 18.5 -1.78 123.4[:;.] 
24 -1000 125 80 -.i5 16.2 -4.67 103.7[i] 
25 -1300 130 90 -40 16.3 -4.17 145.0 
26 -1400 110 80 -30 2..6.3 -3.13 154.4 
27 -1700 100 70 -30 ; 17.9 -3.44 202.3 
28 -1800 95 70 -25 15.1 -2.42 180.7 

" 

29 -2000 90 65 -25 11.4 -1.82 150·7 
30 -2100 90 60 -30 11. 5[h] -2.21 159·0 
31 -2200 -90 55 -35 11.0[h] -2.46 158.8 
32 -2200 95 . 60 -35 12.0[h] -2.69 173·6 
33 ...;2100 100 60 --1.0 B.7 -3,51 189. 4 
34 ' -1900 105 60 -45 16.7 -l.81 209.5 
35. -1800 l' <; 80 -35 14.8 :..3.32 178.1 --'-./ 

36 -1900 130 90 -40 14.0[h] -3.58 178.3 

TOTAL -75.75 4,869 
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TABLE B-6. GROUNDWATER CONDITIONS - T10N!R35W 

Base Groundwater Volume 
of Groundwater Elevations(ft)[d) 1,000 AF 

Section Fresh 1935 1972 Specific Change Total 
[ aJ Water[bl IDsl [c] TIsl . Change Held[ e] 1935-72 1972 .. 

(1) -1300 (15) 18.0 126. 2[ iJ 
(2 ) -1500 (-5) lS.0[h] 143.S[i] 
(3 ) -1600 (-30) 18.7 150.7[i] 

.. 
(4 ) -1600 (-40) 10.1· 100.8 
(5 ) -1500 (-65) 9.7 90.6 
(6) -1500 (-85 ) 5.6 51.4 .. 
(7 ) -1600 (-85) 11.5 97.0[i] 
(8 ) -1700 . (-65) 11.8 104.6[i] 
(9 ) -1800 (-40) 12.2 112.6[i] -(10) -1800 (-30 ) 10.3 116.7 

(11) -1700 ( -5) 13.7 141.0[i] 
(12) -1600 (+i5) 16.7 155.0[i] 
(13) -1800 (+15) 15.8 174.2[i] • 
(14) -1900 ( -5) 12.5 151.6 
(15) . -1950 (-30) 10.7 131.5 
(.:;,6) ··...,1900 (-45 ) 10.3 118.7(i) -(2-7) -1800 (-65) 11.1 111. 01[i] 
(18) -1650 (-85) 14.2 100.2(i] 
19 -1650 45 45 0 11.0[h] 0 108.5[i] 
20[j] -1800 50(-65) 11.0(h] 0 :u6.2(1) .. 

50 0 
21[j] -2000 60 55(-40) -5 11. 5 -0.18 128.5(1·] 
22[j] -2100 70 55(-30) -15 11.4 -0.11 133.0[1] 

(23 ) -2100 -5) 12.5 161.6 .. 
24[j] -2000 80 55[+15) -25 17.7 -0.85 168.7[i) 
25(j] -2200 85 55(+15) -30 11.0[h] -1.48 157.9 
26[ j] -2200 80 60(-5) -20 11. OCh] -0.99 157.7 
27 -2150 75 60 -15 .: 11. o[ hJ -l.06 l55.6 --28 -2000 70 60 -10 6.0[h] -0.38 79·1 
29[r] . -1000 55 55 0 6.0[h} 0 ·28.l 
30[:r] -1000 50 50 0 6.0(h] a 12.1 If 
31 
32 
33[r] -2000 80 60 -20 6.0[h] -0.38 39.6 
34, -2100 80 60 -20 . 6.0(h] -0.'77 82.9 III 

35 -2200 85 60 -25 6.Q[h} -.:0.96 86.8 
36 -2300 85 60 -25 11. Oeil] -1.76 166;.1 -

TOTAL -8.9;2 3,966 

• 

.. 
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TABLE B-7. GROurillWATER CO.~IrIONS - TI0N/R36w 

:Case Groundwate~ Vol~e 
of Groundwater Elevations(ft)[d] 1,000 JLTi' 

Section Fresh 1935 1972 SpecEic Change Total 
[aJ r"{ater[ b] msl [c] msl Change Yie1d[ e 1 1935-72 1972 

(1 ) .,.1450 (-110) 6.0[h] 51.5 
(2)[i] -1400 (-115) 6.0[h] 39.5 

(11) -1300 (-115 ) ll.5[h] 75.8Ci] 
(12) .' -1500 (-Uo) 11.5[h] 89.0[i] 
13 [j 1 -130Q 35 :. 55(-110) -20 11. 5[h] +0.59 80. 4[i] 
14[j} -1000 35 35(-115) 0 lL5[h] a 63.4[iJ 
15[r] -1000 35 10 -25 11.5[h) -0.55 19.4[i] 
22[f] -100 35 10 -25 14.0[h) -0.34 1.1[i] 
23[f] .-500 35 30 -5 14.0(h] -0.13 10.2(i] 
24{f] -:-1000 40 55 +15 14.0[hJ +0.94 u7.3[i] 

~OTAL +0.51 478 
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) 

.-
':rAB LE B-8 . GROUNDWATER CONDITIONS - Tl1N/R34w 

Base Groundvater Volume .. 
of Groundwater Elevations(ft) [dl 1,000 AF 

Section Fresh 1935 1972 Specific Change Total 
[a] Water[b] illS 1 ( c] illS 1 Change Yield[e] 1935-72 1972 -
1 
2 
3 

.. 
4 
5 
6[f] +120 116 170 0 10.0(h] 0 1.6 111 

7 +100 170 150 -20 lo.oIh] -1.28 3.2 
8[fJ +150 200 180 -20 12.0[h] -0.61 0.9 
9 .. 

10 
11 
12 
13 -14 
15 
16(f] +150 200 190 -10 12.0[h] -0.23 0·9 .. 
17 +100 180 180 0 12.1 0 6.2 
18 -100 145 105 -40 9.4 -2.41 12·3. 
19 -200 110 40 -76 13 .4 -6.00 20.6 

150 13.0 -1.66 --19·1 -20 -100 130 -20. 
21(f] +150 160 170 +10 13.0[h] +0.58 1.2 
22[f] +70 170 190 +20 13.0(h] +0.42 2·5 
23 • 24 
25 
26[r] -100 165 165 0 19.0[h] 0 9·7 
27 -200 155 150 5 : 19.0(h] -0.61 1.2.6 .. 

'28 -300 135 120 -15 IT.O[h] -1. 63 1.5.7 .. 
29 -400 125 80 -45 16.6 -4.78 49.2[i] 
30 -500 90 65 -25 17·9 -2.86 57.9[i] • 
31[ j] .. -1000 .80 65(25) -15 18.0 -1.21 101.1[i J 
32 -800 90 70 -20 l8.oCh} -2.30 89·1[i] 
33 -700 105 90 -15 19.0[h] -1.82 80.9[iJ 
34, -500 125 llO -15 19.8 -1.90 66.4[i] 
35 -400 140 140 0 IT.O[h] 0 55.3[i] 
36 -200 155 155 0 :'..7.0[h] a 36.3 [i] -

TOTAL -23.30 703 -
• 
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'I'll..BLE B-9. GROUNDWATER CONDITIONS - TllN/R35W 

Base Groundwater Volume 
of Grou~water Elevations(ft)[d] 1,000 AF 

Section Fresh 1935 1912 Specific Change Total 
[ a] Water(b ) msl[c] msl[k] Change Yield[e] 1935-72 1972 

l[f] -1-- 155 160 +5 15.0[hJ +0.01 6.2 
2 
3 
4 
5 
6 
7[ fJ -600 45 3 -42 10.0 -1.08 15.4 
8[r] -600 50 10 -4'0 15.0[h] -2.69 41.0 
9 [.~.] ~550 65 55 -10 15.0[h] -0.58 34.8 

lO[f] ~500 80 95 +15 lS.arh] +1. 58 41.1 
U[ fJ -300 90 90 0 21.1 0 36.9 
12[f] ':"100 125 120 -5 15.0[h] .-0.34 i4.8 
13 -250 105 60 -45 lO.O[h] -2.88 19.8 
14 -400 85 55 -30 15.0[h] -2.88 43.7 
15 .: -600 70 40 -30 18.0[h] -3.46 73·7 
16[j] "':100 60 10(-40) -50 18.0[h] -3. 46 79.5 
17[ J] -800 50 5(-65) -45 19.5 -1.12 71.9b] 

(IS) -850 (-85 ) 20.0 63.6[iJ 
(19) -1000 (-85) i6.7 10.3[iJ 
(20) -900 (-65) lS.2 ,·64.1[i] 
(21 ) -800 (-40) 14.5 63.2[i] 
(22) -700 (-30) 15.9 64.3[iJ 

23 (J ] -500 80 45(-5) -35 15.0(h] -1.34 49.4 
24[jJ -400 90 45(+15) -70 11.1[i] -2.24 30·9 
25[j] -500 85 65(+15) -25 15.9 -0.51 50.4[i] 

(26) -900 ( -5) 17.S 85.9[iJ 
(27 ) -1000 (-30 ) ''14.0 56.9 
(28) -1200 (-40) 13.0 96.5 .. 
(29) -1200 ·(-65) 12.2 79.9[i] 
(30) -HOD (-85) 12.0[h] 65.ob) 
{3i) -1300 (-85) lO.O[h] n.B 
(32) -1400 (-65) 10.7 85.4[1J 
(33) -1400 (-40) 9. h 81.8 
(34; -1250 (-30) l5.6· li7.1[i) 
(35) -1250 ( -5) 14.9 118·7 
(36) -1200 (+15) 18.o[h] 140.0 

TOTAL· -20.99 1,970 
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TABLE B-IO. GROUNDWATER CONDITIONS - TIIN/R36w 

Base 
of 'Groundwater Eleyations~ft) [dJ 

Section Fresh 1935 1972 
[ aJ Water[b] ms1[<d ms1 Change 

(13)[JJ -900 (-1l0) 
(23)[i] -1100 (-115 ) 
(24) -1000 (-110) 
(25) -1100 (-llS) 
(26)[j l -1200 (-115 ) 
(35)[j [ -1300 (-115 ) 
(36) -1300 (-110 ) 

TOTAL 

GRAND TOTAL 

Average Annual 1935-72 

Specific 
Yie1d(e] 

20~0(h] 
17.0[h) 
17.0[h] 
12.0[h] 
12.0[h} 
lO.Orh] 
lO.O[h) 

Groundwater Volume 
1,000 AF 

Change Total 
1935-72 1972 

35.4[i) 
12.6(iJ 
57.0[i] 
63.0[i] 
2o.8[i] 
45.5 
76.2 

311 

-253.1 20,301 

-6.7 

-

• 

.. 

,-

--
-
• 

-

-
Y . 

• 

-
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TABLES B-1 through B-10. FOOTNOTES 

[a] Sections designated by parentheses are located totally within area of 
confined groundwater. 

[b] See Figure 1-5.·' 
[c] Datum mean sea level. 
[0.] See Figures 5-1 and 5-2. A dash in the groundwater elevation column 

indicates that the section so identified is entirely outside the Santa 
Maria Valley ground'Water basin. . 

[el Values of specific yields determined by USGS unless otherwise noted. Unit 
values arechs,racteris,tic of saturated deposits in the portion of 
ground'Water basin above sea level. Such data represent unpublished back:.l.p 
for'Reference 4. 

[r]Portion of' section is:'located outside the Santa Maria groundwater basin. 
[g] Water elevations for these sections are not available for 1935. Ground

'Water in the area was not pumped until relatively recent years. lienee, 
1935-72 change in storage for these sections assumed to be negligible. 

[h] Value .of specific yield estimated by Toups from knowu, specific yields of 
adjacent sections. 

[i] Unit value of specific yield used to compute total groundwater in storage 
was adjusted from value appearing in this table to reflect characteristics 
of pre-alluvi'.llD. aquifers extending to base of fresh water. 

[j] rortion of section is located within the area of confined groundwater. 
Chang:eto grou...'1dwater elevation and change in groundwater in storage 
during base perioo. reflect only unconfined portion of section. 

[k] Datum in :parenth~ses representative of elevation of the lower surface 
of clay strata overlying area of confined groundwater. Where two 
elevations are indicated, they reflect water surface elevation in : 
unconfined portion of section and water below clay cap, respectively. 

[lJ Value of specific yield determined by California Department of Water 
Resources.' [Iwanaga, 1975] P::-eliminary in nature. 
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HYDROLOGIC EQUATION 
METHOD 1 

RECHARGE THROUGH CLAY CAP 
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TABLE D-l. SANTA MARlA VALLEY VEGETATIVE CONSl.iMPTIVE 'wATER USE 
:aASE PERIOD AVERAGE ANNUAL CONDITION [ aJ 

Santa 
Santa Maria Sisquoc Maria 
Study Area Plain Valley 

Land Use Estimated Average Annual Acreage[b] 

Irri88.ted Agriculture 

Alfalfa & Pasture 5,250 950 4,300 
Truck crops 21,150 300 20,850 
Field crops 10,140 1,350 8,790 
Vineyard 260 150 110 
Fallciw 500 5CO 

Subtotal 37,300 2,750 34,550 

Non-I~rigated.Agriculture 28,150 2,750 25,400 

Native Vegetat:on 

Riparlan [g J 2,000 20 1,980 

Non-Ripari.anLh] 222 600 3,570 26 1 030(i ] 

Subtotal 101,600 3,590 982 010 

TOTAL 167,050 9,090 157,960 

River wash, d\L.'1es [g] 6,700 480 6,220 

Urban 2 2 220 ~. 22 220[ j ] 

GRAND TOTAL 176,000 9,600 166,400 

Estimated 
Growing 
Season 
evapotrans-
piration 
ac-ft/ac 

Annual 
consumptive 
water use 
ac-ft 

(: OCO 's) 

4.08[c] ~7.5 
2.21[d] 46.1 
2.32[c] 20.4 
1.1 [el 0.1 
0.2 [c] 0.1 

84.2 

1.0 [f] 25.4 

2.1 [c} 4.2 

1.e [f] 38.4 

42.6 

::"52.2 

0.5 [d 

158.7 

[a] Methodology assumes :;'00 percent recharge through clay cap. 
(b J Refere to Tables 2-1 and 2-2; and graphsln Appendix C. 
[e] Toups, i973, Appendix.F. 
[d] Toups, 1973, Appendix ?, modified to ~eflec~ average estimated 

multiple cropping practices during base p~riod. 
ref .:JWR, 1975e., Table 17 modified by use of Figure 2 of the same reference 

to reflect nearness to the ocean. 
[f] SWRB, 1962;rr.odified by use of Figure 2 in DWR, 1975a ,to reaect 

nearness to the ocean. 
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[g] Based on land use inapsand acreages developed by California Department 
of Wat er Resources, 1959, DWR 1964. Data reviewed by Toups, 1975. 
Distribution of non-riparian vegetation determined to be 20 percent light, 
70 percent medium, 10 percent heavY. 
"Recoverable water ll available to the Santa Maria 
Valley. from a 90-sQuare mile(57,600 acres) foothill/mou~tain watershed 
area vas computed independently in Chapter 3. Therefore, non-riparian 

·acreage considered in the computation of consurrptive use is reduced 
by the 57,600-acre area.·· 

[j] Base period weighted average. See Appendix C. 
[k] This value was determined as follows: based on an average base 

period population of 37,000, and an average wat.er consumption of 178 gpcd, the 
animal urban water··use vas calculated to be 7,300 acre-feet. Using da.ta 
from SWRB; 1962 and DWR, 1965, 45 percent of the total use was 
estimated to be inside use and disposed of as sewage (3,300 ac-ft). 
The remaining 55 percent (4,000 ac-ft) was considered to be used 
outside with disposition as fo110v5: 85 percent evapotranspiration 
(3,400 ac-ft); 15 percent deep peFcolation (600 ac-ft). 
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TABLE D-2. iITDROLOGIC IWENTORY, SA..lITA W<.RIA VALLEY 
BASE ?ERIOD AVERAGE A~AL CONDITION[a) 

Sources of Water Supply 

Surface.inflow Fugler Point [cJ 
Underflow, Sisquoc River (~nflow) Cd] 
Recoverable water, mountain/foothill area [e) 
Precipitation on v~lley floor [f] 
Subsurface InflOW, Southeast Groundwater Divide 

Total Supply 

Sources of Water Disposal 

Surface outflow -Santa Maria River [g] 
Subsurface outflow - Santa Maria groundwater basin 
Irrigated agriculture [h] 
Non-irrigated agriculture and native vegetat::'on [h] 
Riparian native vegetation [h] 

Urban water consumption [h] 
Indoor 
Outdoor 

Industrial water consumption 

Livestock water consumption 

~ransbasin export [i] 

Other [j] 

Total Disposal 

acft/yr[b 1 
(1000's) 

69.7 
9·9 
1.4 

120.0 
1.0 

202.0· 

27.0 
8.0 

84.2 
63.8 
4.2 

negl. 
3.4 

5.0 

1.0 

negl. 

3.1 

199.7 

raJ Methodology assumes 100 percent recharge through clap cap. 
[b] Average throughout base period. 
[c], Co~bined Sisquoc and Cuyama River flows (see Table 3-7). 
[d] See Table 6-2. 
[eJ Ninety square-mile mountain/foothill area (see Table 3-5). 
[r] See Table 3-3. Considers precipitation ove~ confined groundwater 

area. 
[g] USGS gaging station 11141000, Santa Maria 3iver at Guadalupe 

(see Table 3-6). 
[h] See Table D-l. 
[i] Union Oil Company exports water from the Santa Maria groundwater 

basi~ to the community of Casmalia (15.13 affy?). [Lunt, 1275] 
Union Oil also furnishes water to the Airox Mine. This mine is 
locac;ed vithin the Santa Maria Valley, hcwever. 

f' J • J River wash . 

., 
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TAilLE D-3. SANTA MARIA VALLEY VEGEI'ATI~ CONSUMPTIVE WATER USE 
?RESENT CONDITION [a] 

Estimated 
Acrease Growing· . Annual 
Santa Season consumptive 
Maria Evapotrans- water use 
Valley piration ac-ft 

Land Use (Ii] ( ac-ftLac) (lOOl s ) 

Alfalfa & Pasture 4,800 4.08(g] 19.6 
Truck. crops [cJ 26,600 2.38[h] 63.3 
Field crops (e] 8,000 2.32(g] 18.6 
Vineyard 1,500 1.1 [i] 1.6 
Fallow 500 0.2(g] 0.1 

Subtotal 41,400 103.2 

Non-Irrigated Agri cul tur e 200 1.0[j] 0.2 

Native Vegetation 

RiparianteJ 1,980 2.l[g] 4.2 

.. Non-Riparian[f'] ll2 1 790 l.O[j] 55.2 

Subtotal 114] 770 59.4 

TOTAL 
.- . 

156,370 162.8 
.:. > 

River wash, dunes [eJ 6,220 O.S[gJ 3.1 

• Ur.han 3 2810[1J ~[kl 

GIWID TOTAL 166,400 172.8 

(a] Methodology assumes 100 p~rcent recharg(e through clay cap. 
[b] Based on 1975 acreages. except as noted. Data from UCSB, 1974, 

adjusete.d by estimating and discounting acreages in Sisquoc Plain. 
(c] . Truck crop and field crop survey acres for 1975 reflect amount 

of fallow acreage'for that year that was replanted in each 
crop. 

[d] Field crop acreage includes acreage in or'namentals. 
(el Based on,land use maps and acreages developed by California Departmenc; 

of Water Resources, 1959, [DWR, 196h ]. Data reviewed oy Toups, 
1975. 

(f] f13.ecoverable vater!1 available to the Santa ~..aria Valley from a 90.,..square 
mile (57,600 acres) foothill/mountain vatershed area vas computed 
independently in Chapter 3. Therefore, non-riparian acreage considered 
in the computation of consumptive use is reduced by the 57,600-acTe 
area. 

" 
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[g) Toups, 1973. AppendixF. 
[h] Toups, 1973, AppendixF,modified to reflect multiple cropping 

practices. 
[i] DWR, 1975a. Table 17, and modified,'by USe of Figure 2 of the same 

reference to reflect nearness to the ocean. 
[j] SylRB, 1962, and modified by use of Figure 2 in DWR, 1975a to reflect 

nearness to the ocean. 
(k] This value was determined as followS: based on the 1974 

population of 68,326 (Table 2-5), and an average water 
con~ption of 192 gpcd (Table 6-5), the annual urban 
water use was calculated to be 14,700 acre-feet. [Toups, 1973; 
SW0B~ 1962]. 45 p~rcent of the total use was estimated to be -
in'side use and dispo!')ed of as sewage (6,600 ac-ft). The remaining 
55 percent (8,100 ac.::ft) was considered to be used outside with 
disposition as follows: 85 percent evapotranspiration (6,900 ac
ft); 15 percent deep percolation (1,200 ac-ft). 

(lJ DWR, 1969. 

., -. 
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HYDROLOGIC EQUATION 
METHOD 2 

NEGLIGIBLE RECHARGE THROUGH CLAY CAP 
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TABLE D-4. HYDROLOGIC INVENTORY, SJU~TA MARIA VALLEY 
PRESENT CONDITION [a] 

Sources of Water Supply 

Surface inflow Fugler Point [c] 
Underflow, Sisquoc RiYer ( inflow) [d} 
Recoverable water, mountain/foothill area [e) 
Precipitation on ~alleyfloor [r] 
Subsurfllce Inflow, Southea,.st Groundwater Divide 

Total Supply 

Sources of Water Disposal 

Surface outflow - Santa Maria River [g] 
Subsurface outflow - Santa Maria groundwater basin 
Irrigated agriculture' [h] 
Non-irrigated agriculture and non-riparian 

native vegetation [h] 
Riparian riativevegetation [h] 

o 

Urban water consumption [h] 
Indoor 
Outd.oor 

Industrial water consumption 

LivestOck water consumption 

Transbasin export [i] 

Other [j] 

Total Disposal 

acft/yr(b] 
(1000's) 

68.0 
9·9 
1.4 

120.0 
1.0 

200.3 

13.1 
2.0 

103.2 

55.4 
4.2 

negl. 
6.9 

6.0 

1.0 

negl. 

3.1 

194.9 

[a] 
[b J, 

Methodology assemes 100 percent recharge through clay cap., 
Based on 1975 acreages. [UeSB, 1975] 

[ , 1 
Co 

[d] 
[e) 
[fJ 
[gJ 

[h] 
[i] 

[ . 1 
J J 

Combined Sisquoc and. C~yama River flows (see Appendix E). 
See Table 6-2. 
Ninety square-mile mountain/foothill area (pee Table 3-5). 
See .Table 3-3. 
;rSGS gaging station 11141000, Sa..'1ta Haria Ri ve~ at Guadalupe 
( see Appendix E)., 
See Table D-3. 
Union Oil Company exports va'ter from the Santa Maria 'groundwater 
basin to the cocrmunity of Casmalia (15.13 af/yr). [Lunt, 1975] 
Union Oil also furnishes wate::- to the Airox i'1ine. This mine is 
~ocated within the Santa Mar:a Valley, boweve~. 
River wash. 
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T_A..BLE D-5. SA.l'TTA MARIA VALLEY APPLIED WATER USE -
CONFINED GROUNDWATER ~BEA BASE PERIOD AVERP_GE 
ANNUAL CONDITION (a] 

Land Use 

Irri~ated Agriculture 

Alfalfa & Pasture 
Truck crops 
Field crops 
Vineyard 
Fallow 

Subtotal 

Estimated 
Average 
Annual 
Acreage (b] 

1,120 
12,640 

2,240 

240 

16,240 

Non-Irrigil.ted Al<:riculture 
and Non-Riparian 

Native Vegetation 

Riuarian Native 
Vegetation 

12,360 

550(d] 

Est:Lmated 
Total 

Applied 
Water 

ac-ft/ac 

4.20[c] 
LTT[c] 
1. 92( c] 

Annual 
water Use 
ac-ft 

(1000's) 

4.7 
22.4 
4.3 

31-4 

-
-
.. 
-
.. -

• 

• 

.. 
-
.-

• 
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[aJ Methodology- assumes negltgible recharge through clay cap. 
[b]Irrigated agricultural acreage over the confined groundwater area 

represented 47 percent and 48 percent, respectively, of the 
total for the Valley indentified d~ing the 1959 and 1968 DWR land 
use surveys. Individual categories of crops over the confined 
area were proportioned as follows: Truck: 79% of total 
crops; [mIR, 1967] field and. pasture: 21% of total crops [mrn, 1967J 
individually prorated according to distribution for total 
Valley, (14% and 7%, respectively of crops over: confined 
area). Fallow acreage: 47% of total Valley fallow. 

[c] Irrigation efficiency was estimated to be 70 percent (Reference 
205,), and 85 percent of the total rainfall was estimated to be 
consumptively used. [.SWRB, 1962] The applied water value 
was theref~re calcul~ted as follows: [Estimated annual evapo
transpiration (from Table D-6) - (l.O-inch rainfall x 0.85)J x 1.30 
Applied vater. 

[d] Based on land-use maps and acreages developed by California 
Department of Water Resources, 1959. [DWR j 1964] Data reviewed by 
Toups, 1975. 

(e] Average City annual water use of City of Guadalupe (rounded). 
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TABLE D-6. SANTA M.ARIA VA1LEY CONSUMPTIVE ylATER USE, -
UNCONFINED GROUNDWATER AREA BASE PERIOD AVERAGE 
ANNUAL CONDITION (a] 

Estimated Annual 
Estimated Arumal consumptive 
Average Evapotrans- water Use 
Annual piration ac-ft 

:Gand Use Acreas.e (b] aC-ft/ac (1000's) 

Alfaifa & Pasture 3,180 4.08[c) 13.0 
"True k crop s ' 8,210 2.21[d] 18.2 
Field crops 6,550 2.32(e] 15·2 
Vineyard 110 1.1 [ eo] 0.1 
Fallow 260 0.5 (f] 0.1 

Subtotal 21,950 46.6 

Non-Irrig"ated A"ricul tUT e 
and Non-RiEarian 
Native Vegetation 109,070[g] 1.0 [h] 51. 5 
::ti~arian Native 

Vesetation 1,430 2.1 (c) 3.0 

Subtotal HO,500 54.5 

TOTAL 128,810 101.1 

River wash, dunes [h] 3,720 0.5 (r] 1.9 

Urban 1,870 3.2 (i) 

GRAl.1D TOTAL 134,400 106.2 

CaJ Methodology assumes negligible recharge :through clay cap. 
[b) Toups, 1913, Appendix F. 
(eJ Toups, i973, Appendix F, modified to reflect average es~imated 

"" multiple cropping practices during base period. 
(e] DWR, 1975d, Table 17 and modified by use of ?igure 2 of the same 

reference to reflect nearness to the ocean. 

.. 

.. 

.. 
-
.. 
-
-
., 

.. 
-
-
.. 
• 

.. 
-
• 

.. 
• 
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[f] SWRE, 1962. 
[g] "Recoverable r..rater" available to the Santa Maria Valley from a 

90-square mile f57,6oo acres) foothill/mountain r..ratershed area vas 
computedindepertdently in Chapter 3. Therefore, non-ripari'an 
acreage considered in the computation of consumptive use is reduced 
by the 57,600-acre area. 

[h] SWRB, ,1962. IDodified by Figure 2 in Refer:ence 62 to reflect nearness 
to the ocean. 

[iJ This value vas determined as follovs: based on an average base 
period population over the unconfined area of 34,000, and an average 
water consumption of 178 gpcd, the annual urban water use was 
calf:ulated to be 6,800 acre-feet. Using data frOID Reference 201 
and 202, 4~ percent of the total use was estim.ated to be inside use 
and disposed of as sewage (3,100 ac-ft). The remaining 55 percent 
(3,700 ac-ft) was considered to be used outside, with disposition 
as follows: 85 percent evapotranspiration (3,200 ac-ft); 15 percent 
deep per~olation (500 aC-ft). 
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TABLE D-7. hlDROLOGIC D.'NENTORY, SA.i.YTA MARIA VALLEY 
BAS2 PERIOD AVERAGE CQNDITION raj 

Sources of Water Supply 

Surface in~low ?ugler Point [c} 
Underflow, SiSQUOC River (inflow) (d] 
Recoverable wat er, mountain! foothill area [e] 
Precipitation on valley floor [r] 
S'ubsurfac e Inflow, $outheast Groundwat er .:Ji vide 

Total Supply 

Sources of Water Disposal 

Surface outflow - Santa Maria River [g] 
Subsurface outflow - Santa Maria groundwater basin 
Irrigated agriculture [h} 
Non-irrigated agriculture and native vegetation [h] 
Rip~rian native vegetation [h] 

Urban water consumption [h] 
Ind.oor 
Outdoor 

Industrial water consumption 

~vestock water consumption 

Transbasin export [i] 

Other [j} 

Total Disposal 

acft!yr{b] 
(1000 I s) 

69.7 
9·9 
1.4 

88.0 
1.0 

170.0 

27.0 
8.0 

78.0 
.51.5 

3.0 

negl. 
3.2 

5·0 

LO 

neg1. 

1·9 

178.6 

[a] Methodology assumes negligible recharge through clay cap. 
(b] Average throughout base period. 
[c} Combined SiSQUOC and Cuyama River flowS (see Table 3-7). 
[d] See Table 6-2. 
[e] :finety square-mile mountain! footbiL. area (see Table 3~ 5) . 
.[fJ See Taole 3-3. TIoes not consider :;JreCipltation over confined 

groundwater ares.. 
[g} USGS gaging station lllb.1000, Santa Maria River at G~ada2.ulle (see 

Table 3-6). 
[h] See Taole D-6. 
[i] Union dil Company exports water from the Santa Maria groundwater 

basin ~o the communhy of Casmalia (15.13 af:/yr). [Lunt, 1975J -
union Oil also furnishes water to the Airox Mine. This mine is 
located within the Santa Maria Valley, hOwever. 

[j] River wash. 

-
III 

-
.. 
-
.. 
-
-
-
-
-
-
-
• 

-
• 
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TABLE D-8. SANTA MARIA V~LEY; APPLIED WATER USE -
CONFINED GROUNDwATER AREA PRESENT CONDITION Cal 

Estimated 
Average 
Annual 

·Land Use Acreage 

Irri5ated AgricultUre 

Alfalfa & Pasture 1:,345 
Truck crops 15,175 
Fiel~ crops 2,690 
Vineyard 
Fallow 240 

Subtotal 19,450 

Non-Irrigated Agriculture 
and Non-Riparian 

Native Vegetation 

Riparian Native 
Vegetation 

Subtotal 

TOTAL 

River wash, dunes 

Urban 

GRAND TOTAL 

9,150 

550 

9,700 

29,150 

2,500 

350 

32,000 

[b] 

Estimated 
Total Annual 

Applied water use 
Water ac-ft 

ac-ft!ac (1000's) 

4.20[c] 5.6 
1. 99 [c) 30.2 
1.92[c] 5.2 

41.0 

41.0 

1.0 

42.0 

"-
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[al 
[b) 

r c 1 

[eJ 

Methodology assumes negligible recharge through clay cap. 
Irrigated agricultural acreage over the confined groundwater 
area represented 47 percent:, and 48 percent) respectively; of 
the tot'il for the Valley indentified during the 1959 and 1968 
DWR land use surveys. Individual categories of crops over the 
confined area were proportioned as follows; Truck: 79% of 
total crops; [DWR, 1967] field arid pasture! 21% of total crops; 
[DWR, 1967] individually prorated according to distribution for total 
Valley, (14% and 7%, respectively of crops over confined 
area). Fallow acreage; 47% of total Valley fallow. Assumed 
to reflect the existing culture. 
Irrigation ~fficiency was estimated to be 70 percent. [USDA, 1963] 
85 percent of.the total rainfall was estimated to be consumptively 
us~d. (STNRB; i962J The applied water value was therefore calculated 
as follows: [Estimated annual evapotranspiration (from Table D-9) 
minus (l.O-inch rainfall x 0.85)] x 1.30 '" Applied water. 
Based on land-use maps and acreages d.eveloped by California 
Department of Water Resources) 1959. [DWR, 1964] Data reviewed "'ay 
Toups, 1975. Assumed to reflect the present culture. 
Average City annual water use of City of Guadalupe (rounded). 

-
.. 
-
-
-
-
-
-. 

-
-
-
.. 
-
• 
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TABLE D-9. SANTA MARIA VAr,iZX CONSUMPTIVE WATER USE -
UNCONFINED GROIm-DYIATER AREA PRESENT CONDITION [a] 

Estimated Annual 
Estimated Annual consUmptive 
Average Evapotrans- >rater use 
Annual piration ac-ft 

Land Use Acreage [b] ac-ft/ac (1000's) 

Alfalfa & Pasture 3,455 4.08[c] 14.1 
Truck ,crops 11,425 2.38[d] 27.2 
Field "crops 5.310 2.32 [cJ 12.3 
Vineyard 1,500 l.l[e] 1.6 
Fallow 260 0.5[f] 0.1 

Subtotal 21,950 55.3 

Non-Irrigated Agriculture 
and Non-RiEarian 
Native Vee;e'tation lO3,84o[gJ l.O[h] 46.2 

Ri:earian Native 
Ves:etation 1,430 2.1[c] 3.0 

Subtotal 105,270 49.2 

TOTAL 127,220 104.5 

River wash, dunes [hJ 3,720 0.5[1'J 1.9 

Urban 3,460 6.6[i] 

GRAND TOTAL 134,400 113.0 

[a] Methodology assumes negligible recharge through clay cap. 
(bj Irrigated acreage over the unconfined groundwater area 

assumed to represent 53 percent of the total for the valley. 
[c] Toups, 1973, Append.ix F. 
(d] Toups, 1973, Appendix F. Modified to rec.ect present multiple 

cropping pr act ic'es. 
[e] IYWR, 1875, Table 17, and modified by Use of 'Figure 2 of the same 

reference to reflect nearness to the ocean. 

" 
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[r] USDA, 1963, 
[g] I1Recoverable vater" available to the Santa Maria Valley from a 90-

sQuare mile (57,600 acres) foothill/mountain watershed area was 
computed independently in Chapter' 3, Therefore, non-riparian 
acreage considered in the computation of consumptive use is reduced 
by the 57,600-acre' area, -

[h] SWRB, 1962. Modified by Figure 2 DWR, 1975a to reflect nearness to 
the ocean. 

[1] This value was determinea as follows: based on the 1974 population 
over the unconfined area of 65,000 and an average water consumption 
of 192 gpcd, the annual urban vater use was calculated 'to be 14,000 
acre-feet. Forty-:.five percent of the total us\e was estimated to be 
i~side use and dispo.sed of as sewage (6,300 ac-ft), The remaining 
55 percent (7,700 ac'-ft) was considered to 'be used outside vi th 
disposition as follows: 85 percent evapotranspiration (6,550 ac-
ft); 15 percent. deep percolation (1,150 ac-ft). (S'..rRB, 1962; DWR, 1965] 

.. 
-
-
-
-
-
-
-
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.. 
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TABLE D-lO. HYDROLOGIC INVENTc'lRY ,SJu'fTA MA...'lIA VALLEY 
EXISTING CONDITION [a) 

Sources of .Water Supply 

Surface inflow - Fugler Point [c] 
Underflow, Sisquoc River (inflow) Ld] 
Recoverable -water, mountain/foothill area [e] 
Pr~cip.itation on v_alley floor [f] 
S~bsurface Inflow, Sputheast Groundwater Divide , 

Total Supply 

Sources of Water Disnosal 

Surface outflow - Santa Maria River [g] 
Subsurface outflow - Santa Maria groundwater 
Irrigated agriculture [h] 
Non-irrigated agriculture and non-riparian 

native vegetation [h] 
Riparian native vegetation [h] 

Urban water eonsumptioc [h] 
Indoor 
Outdoor 

Industrial water consumption 

Livestock water consumption 

Transbasin export [i] 

Other [j] 

Total Disposal 

"basin 

ac-ft!yr[b] 
(1000's) 

68.0 
9·9 
1.4 

88.0 
1.0 

168.3 

13.1 
2.0 

96.3 

46.2 
3.0 

negl. 
7.6 

6.0 

1.0 

negl. 

1.9 

177.1 

[a] Methodology assumes negligible recharge ~hrough clay cap; 
[b] Based on 1975 acreages. [uesb, 1975] 
(cl Combined Sisquoc and Cuyama River flows (see Appendix "S). 
Cd] See Table 6-2. 
[e 1 Ninety square-mile mountain/foothill area (see Table 3-5). 
[fj See Table 3-3. 
[gJ USGS gaging station 11141000, Santa Maria River at Guadalupe 

(see Appendix E). 
[h} See Table ~-9. 
[i] Union Oil Company exports water from the Santa Maria grounciwater 

basin to the community of Casmalia (15.13 af/yr). [Lunt, 1975)· 
Union Oil also fur~ishes water to the Airox Mine. This mine is 
located within the Santa ~ria Valley, however. 

[j] River wash. 

.-
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SANTA MARIA VALLEY WELL NOo llN35W13Rl . 
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'j'AOl.E F-l. CUYAMA RTVCH IlVill GAnf.:Y - TorAL DHl80LVED SOLIDS [al 

Total 
"[!':arly, 

WuL"r Flo\{ 
ietil' Oct Noy Dec Jau ar) 
58-59 ~lo':'AFl~-- 50 1 235 ,300 

c fsl c 1 2 2 2 2 2 
TDSld] 167 1,523 

59-60 HO-AF o. 0 0 0 601 213 III 18 0.2 0 0 0 1.063 
c1's 5 2 1 1 
'roo BB6 1,370 l,4~0 

60-iii HJ-AF' 0 0 0 6.5 13 2.6 0 0 0 '" 0 0 0 22 
efa 
TDB 

61-62 ~1O-AJi' 0 0 0 0 975 66~ 7.880 19.530 16,360 11.530 1.610 111 '58.560 
er~ 5 1 250 250 275 49 1 
,)'1)S 1.448 875 1.020 1.355 

62-63 MO-AF' 0 0 0 0 '54 39 922 1,400 25 0 0 0 2.1140 
era 1 15 1 1 • '],DS 1.589 989 1,319 1.~08 

63-611 HO-Af 0 0 0 0 0 0 0 1.670 2.8 0 0 0 1.6·{0 
efa 
'l'lJ8 

611-65 ~IO-AF 0 0 0 417 29 14 2,1110 75 5 0 0 0 3.010 
efa 0.5 1 4 0.5 
TUS 1,680 1.5611 1,140 1,460 

65-66 ',lO-A~' 0 Tl? 491 80 49 4,110 172 20 0.5 0 0 0 5,350 
,,{u 133 1.6 2.5 8 
TD8 1,1&1 1.500 1,51,0 1', ~20 

66-67 MO-AF 0 0 0.6 105 101 158 256 4,290 12.770 16.940 20,910 19.560 75,100 
efa 150 231 355 235 . 
'1'1.6 550 - 558 530 )36 

" 
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}7-W i~!O-Ar 8,620 5. 6;~0 7.-rCo 7,800 6. ~10 ~.060 5~19 213 150 6.0 0 a 44,190 
c 1'5 fl2 1G3 127 125 125 14 1.9 
'1'(;;3 600 _- 600 600 629 1.007 1.104 1,230 

;8 .. 69 ~,~O-AF' 0 0 0 279 8,900 65,9 11 0 420 12,460 13,970 15,640 15,590 15,960 1 49,200 
c 1'3 tl ,9 2115 ._"- • 'l'lJS 1,533 572 

i9-70 tIO-AF 17 ,830 15,3tO 15.430 9,030 8,920 6,310 11,950 13,480 11, ~90 1,1370 49 17 U1.300 
c fs ~lJa 7.5 210 3.5 
1111)3 4"(0 909 64/3 977 

'0-71 i-I\)-H '} 1-
-) 1'73 1,150 2,620 774 523 202 139 - 48 5.9 0.02 0 5,130 

c fs 51 6.8 
'I'DS 747 1,117 

'1-72 :'IO-AF 0 0 0.2 0 0 0 0 0 0 - 0 0 0- O. 
CiS 

11[JS 

'2-73 HO-AF 0 4.9 0 112 499 267 167 28 4,390 13,690 11,430 11,600 42.190 
c fs 18 231 
TDS 1,319 646 546 

3-74 ~IO-AF 

• c1"'::) [31 8.6[e] 2.2 2.1[f] 150 00 188 
'I'DS 614 654 1,293 1.250(t'] 722 787 

'4-'75 J,rO-A}' 

c f5 3.h(f] 
'l'OS 1,240(r] 

a) Surfuce 1lliter sllmpling station D-6-3050.00 (Californis. Department of Hater Resources deSignation). Dats. from mm Bulletin 130 
series, except us noled. 

b] Total flou, acre feet ~er month. Data from USGS, Water Resources Data for California, Vol~e I, Annual Summary. USGS gaging 
stl!Uon 11138100. Cuyttr!ll Rl'.'cr belov 'I\Titchell DfillI. 

c] FIO\f in efs ex lime of \-Iuter qiilllity, s!llilpling. 
d) Tot81 dissolved solids, wg/l. 
e] Smepl e fie tuully coilec Leu 11/30/7 3. 
r] USGS, i-Iut er Quulity __ AI1Elly'!; i!l.. Jerry Hughes, ~later Resourc es Divis ion, Laguna Niguel, California.. 

• • I' I • I I I -I t , .. • I I J " I 
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rABLE F-2, SURFACE WATER QUALITY SAN'I'/\ MARIA VALLEY AND VICINITY [B.] 

,·.F1ow TDS 
lurface Hater Date of Sample Location of Sample (cfs) (rug/I) 
lIVERS AND STREAMS 

iisquoc River [b J 3-19-52 Co. Road Bridge at Garey " 150 650[c] 
4-15-58 Co. Road Bridge at Garey 2,000 3,19 
4-2-59 Co. Road Bridge at Garey 10 593, •• 2-4-60 Co. Road Bridge at Garey 0.5 129 
2-9-62 Co. Road Bridge at Garey 2,000 225 -
3-22-62 Co. 'Road Bridge at Garey TT 922 
9-11-62 Co. Road near Siquoc 1.8 1,590 
1-11-66 Santa Maria Mesa Road Bridge 70 665 
2-19-74[d] USGS gaging station 11138500 28 717 

Sisquoc River near Sisquoc 
2-5-15[d] Nea.r Garey 15 598 

:anta Haria River 4-'3-58 Bridge at Suey Co. Park (Whitney Road) 4,000 316. 
2-5-58 Highway 1 Bridge at Guadalupe 80 250 
2-5-15 [d] Santa Maria River at Guadalupe 2.0 402 

'oxen Creek 2-19-74[dJ USGS gaging sta.tion 11139350 0.06 1,540 
Foxen Creek near Sisquoc 

a Brea Creek 2-19-1 It[d] , USGS gaging station 11139000 1.5 989 
La Brea Creek nea~ Sisquoc 

epusquet Creel{ 2-19-14[d] USGS gaging station 11139500 1.7 897 
Tepusquet Creek near Sisquoc 

ipo[])o Creek 2-12-75[d1 Bridge at Highway 101 0.5 " 114 

AICES 

witchel1 Reser~oir 3-6-62 At Dam 812 

so Flaco Lake 11-1-53 At access road on eastside, flow from 1,416 
north-easterly lake 

9-22-60 " " " 1,l90 

9-20-62 " II " 1,254 Copy of document found at  www.NoNewWipTax.com
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.. 

Guadalupe Lake 1 - 57 North shore of Lake at intake pump 

1 58 " " " 

12 - 58 " " II 

" 

2-22-61 " " II " 

Dmta from riles of California Department of Water Resourc~5, except as noted. 

[a] CUylUIla Ri.vel" \later quality data is tabulated separately in Table F-IT. 
Ib] Relationship bet\leen TDS and flov is prese.nted on Figure 7-8. 
Ie] Computed usir.g rat.io bet\l/':en TDS and l::lectrical Conductivity as 0.74. 

1.262 

1.206 

1.118 

678 

[d] u.s. Geological Survey, Water Qual~ty Analysis, Jerry Hughes, Water Resources Division, Laguna Niguel, California. 

I I I I I .. • • f f I' • , I f 

\ 

• 

, 
" 
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lBLE F-3. i'IVE SURFACE WA'l'~R - SALT INVENTORY I 

Total 
Off-' Salt Days 

channel Salt Additions (tons) Depletions of flow 
Spreading Santa[e] at at Flow vreighted Average [g 1 

Demand Sisquoc(b] Cuyama(c] Fugler[d] Maria Guadalupe[f] Fugl~r 'I'DS TDS 
(crs) River River Point Channel (tons) •. Point' (tonsLaf) (ms/l) 

O[h] .38-year total 632.11 114l.62 1773·74 1144.33 629.40 1l,645 0.677 498 
Annual average 16.63 30.04 46.68 30.11 16.56 

0 3S-year total 632.11 1284.51 1916.63 1755.62 161.01 12,148 0.741 545 • Annual average 16.63 33.80 50.4Lf 46.20 4.24 

100 38-year total 632.11 1260.42 1892.53 1755.70 136.83 12;'142 0.730 537· 
Annual average 16.63 33.17 49.,80 46.20 3.60 

200 38-year total 632.11 1242.25 1874.37 1756.13 118.24 12,148 0.722 531 
Annual average 16.63 32.69 49.33 l,6.21 3.11 

300 38-year total 632.11 1228.60 1860.71 1757.23 103.48 12,-148 0.716 521 
Annual average 16.63 32.33 48.97 46.24 2.72 

400 3B-yelir total 632.11 1217.81 1849.93 1758.79 91.13 12,148 0.711 523 
Annual average 16.63 32.05 48.68 46.28 2.40 

500 38-year total 632.11 1209.00 1841.12 1760.63 80.49 12,148 0.708 520 
Annual average 16.63 31.82 48.45 46.33 2.12 

600 38-year total 632.11 1201.69 1833.81 1762.41 71.39 12,148 0.705 518 • Annual average 16.63 31.62 48.26 46.38 1. 88 
, 

700 38-year total 632. ;n 1195.77 1821.,89 1764.61 63.28 12.,147 0.702 516 
Annual average 16.63 31.47 48.10 46.44 1. 67 

800 38-year total 632.11 1191.02 1823.13 1761.04 56.09 12,147 0.700 515 
Annual average 16.63 31. 34 47.98 46.50 1. 48 

900 38-year total 632.11 1186.64 1818.76 1769.05 49.71 12,1117 0.698 514 
Annual average 16.63 31.23 47.86 46.55 1. 31 

1,000 38-year' total 632.11 1182.80 1814.92 1771. 25 43.66 12,146 0.697 512 
Annual average 16.63 31.13 47.76 46.61 1.15 
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(a) P~rcolbti0n capacity of vayjous si1ed off-channel spreading b~sins, 
(ll) Tot"l eis!lolvcd Soliels (TDS) contributed uy 5ur[ELCe flo\{ of Sisquoc River as determined from 'fDS vs flow che.ra.cteristics 

(Figure 7-8). 
[c I Total dis'solved solids contributed by surface flo\l of Cuyama River as determined from TDS vs flo\l characteristics 

(Figure '(-'(). 
[el) Sum of TOS contriuuted by Cuyama and Sisquoc Fivers. 
Ie) TDS additions to groundualer basin due to'pcrcolation of surface flous in Santa Maria Channel and off-channel spreading 

grounds, ' , 

I rJ ~'DS uep10tlons to ocetin due to sur'face outflow at Guudalupe, 
IB) }'low-weighlcd average of TDS from Cuyama and SiSQUOC Rivers for total days of flov at Fugler pqint. 
(h] This analysis \JIlS milde with no 'l'vitchell Reservoir in operatio~ for the entire period, . 

I I I I I , • I • f • I , • I • • 
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TADLE G-1. TWITCHELL RESEIlVOIR" YIELD RUNS - 38-YEAR SUMMARY 

Off- --- -:----rlQO 0 Ii f} 
Channel Off-
DemE1nd Sisquoc Reservoir Net Precipi- Channel Channel Flood 

(efs) Ri,vel" Inrlo\! 1'va.por Ii tion tat10n Releases -Releases Spill Releases 
(a] [b] [el [ dl (e] [fl [g) [h] (i) 

0 1,164.930 1,456.293 0 0 0 0 0 ·0 
30.656 38.324 • 0 " .. 35.633 21. 083 1.353.1BO 0 0 67.479 

" It 0.938 0.555 . 35.610 1. 776 

100 " " 29.324 19,160 1,025.041 334.585 0 66.542 
" II 0.772 0.504 26.996 8.805 1. 751 

200 " " 25.354 18.195 834.612 531.240 a 65.0B7 
II " 0.667 0.479 21. 963 13.980 1. 713 

300 " It 22.668 11,592 111.227 660.392 b 62.005 
" II 0.597 0.463 18.711 11.379 \ 1.632 

400 " " 20.831 11.156 629.239 746.634 0 59.583 
" " 0.548 0. 1'51 16.559 19.648 1.568 

500 II " 19.535 l6.79Q 574.470 -805.146 0 56.543 
" " 0.514 0.442 15;118 21.204 1. 488 

600 " " 18.55'5 16.489 533.105 851. 586 0 53.04B 
" 0.IIB8 0.434 14.029 22.410 1.396 

700 ,I " 17.814 16.226 502.611 886.673 0 49.135 
" " 0.469 0.427 13.228 23.334 1.293 

800 " " 17.21'5 15.998 481. 910 9l2~128 0 45.010 
" " 0. 1,51, 0.421 12.682 24.003 1.184 

900 " " 16.786 15·791 463.987 934.874 0 40.647 
" " 0.442 0.416 12.210 2.602 1.070 

.' 
1,000 II " 16.424 15.602 451.848 952.114 - 0 35.907 

" " 0.432 0.411 11.891 25.056 0.945 

.... 
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'l'ADLE G-l. Continued 

Final Ini ti 81 Off- Off- Outflo"\.l 
'Reservoir Re:.;et"voir Channel Ch6.nnel Channel Channel Total to 
Storage Storage Flo\( Flo\( Flo\/' Percolation Percolation Ocean Tota18 

lJ] Lll [kj (l] [m] (nJ [0] [El 

[r) [r) 2.621. 221 1,337.813 0 1,283.408 ·38-Y~ll.r 
6!l.980 35.206 35.206 33.774 Avero.ge Annual 

2,290 2,290 2,585.588 0 2,088.491 0 497.097 38-year ~ 
68.01&2 54.960 54.960 13.082 Average Annual . 

2,290 2,290 2,182.204 409.693 1,729.525 409.623 452.679 38 .... year 
57.426 10.781 45.514 10.781 56.295 11. 913 Average Annual 

2,290 2,290 1,930.947 664.920 1,514.869 664.920 ~16.078 ·3B-yeo.r 
50.811& 17.49B 39.865 17.1;98 57.363 10.949 Average Annual 

2,290 2,290 1,757.663 ·840. B91 1,372.756 840.891 .384.907 3tJ-year 
1&6.254 22.129 36.125 22.129 5.8.2511 10.129· Average Annual " 

2,290 2,290 1,633.058 967.327 1,275.634 967.327 357.424 38-year 
1;2.975 25.456 33.569 25.456 59.025 9.406 Average Annual 

2.290 2,290 1,541. 030 1,060.658 l,20B.008 1,060.658 333.022 38-year 
40.553 21.912 31.790 27.912 59.702 B.764 Average Anoual 

2,290 2,290 1,466.656 1,126.012 1,155. 452 1,136.012 311.204 38-year 
313.596 29.895 30.407 29.895 60.302 8.190 Averuge Annual ~ 

2,290 2,290 1,406.852 1,196.558 1, 1.15. 707 1,196.558 291.11.)5 38-yeaT 
37.022 :n.488 29.361 31.1&88 60.849 7.662 Average Annual 

2,290 2,290 1,360.292 1,243.686 1,007.614 l,2 iJ 3.686 212.618 38-year 
35.791 32.729 28.623 32.729 61.352 7.174 Average Annual 

2,290 2,290 l,319.3qO 1,285.097 1,063.706 1,285.097 255.634 3B-year 
34.719 33.818 27.992 33.818 61.811 6.727 Average Annual 

2,290··· 2,290 1,285.953 1,318.846 1,046.692 1,318.846 239.261 - 3B-year 
33.841 34.706 27.545 34.706 62.251 6.296 Avera.ge Annual 

" 
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TABLE G-1. footnotes 

[a J 
[lJJ 
[c) 

(d] 
[e) 
(f) 
[gJ 
(hJ 

(i J 

[J J 

[kJ 
[1) 
[ 10 J 
[ II J 
(0) 
[PJ 
h) 

Daily percolation capacity of various sized off-channel spreading basins .. 
Flo\,' of S1 aquoe. .Hi ver at USGS gaging station 111 1,0000 .. Sisquoc River nellI ·Gary. 
Inflo~ to T~itchell ReservoIr, computed UG the sum of Cuyama and HUBsna Rivers and Alamo Creek. Incomplete station records 
extended by double-mass cornparillon ",i th long-term stations. 
Daily net evaporation ~ daily total evaporation - daily precipitation on reservoir. 
Daily pr~cipitation on reservoir. 
Releases from Tvitchell Reservoir to sustain 300 cfa flov in Sant~ Haria River channel 
Releases from Twitchell Reservoir to satiafy percolation capcity of the various sizes 
'lvitchell Reservoir spills \.Ihen volwne of vater in storage exceeds 240.:).13 acre-feet. 

\lhen possible. 
off-channel spr~ading basins. 

However, no.s~ills have occurred historically 
or in this base period hydrologic computer simulation. . 
Releases from ,}\{itchell Reservoir during flood operation (\lhen volume of \later in storage exceeds 151,000 acre-feet) according to 
U~nR operation schedule. (70J 
SIlt storage estimated to be 2,290 based on USER Twitchell Reservoir Daily Operations Summary_ 
Reservoir is dry at beginning and end of the 3B-year hydrologic base period (1935-1972). 
Flo\.l in the Silnta J.laria River channel at Fugler Point. Algebraic Bum or off-channel flow requirement plus in-chaonel flol.'. 
Flow diverted to off-channel spreading basins. Equivalent to off-channel percolation. 
Computed percolation in Silnta Mara River based on percolation characteristics of channel alluvium idenitified by USBR. [69) 
Computed percolation in off-channel spreading basins. Equivalent to off-channel flo\.': 
sUm of channel percolation and off-channel percolation. 
Flo~ in Santa Maria River passing USGS gaging atation 11141000, Santa-Maria River at Cuadalupe. 
Base period average annunlflo'J in Sisquoc River near Gary (USGS gaging fitation 11l~0000) computed in this analysia (30,656 af) dfffers: 
slightly from 38 year average developed 1n Table 3-1 (30,920 ar). Tho computer analysis generates wiasing data for flova in the Sisquoc 
River during \later years1935 to 1940 by a double mass comparison vith daily :!'lO'J8 in long-t~rm adjacent vatercourses. The missing 
data in Table 3-1 vere developed by double-mass comparison vith annual tlova in these sama long-term stations. Hence totals have been 
rounded. 

(rl This run made vith no reservoir in operation. 

"" 

• 

• •• 
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TABLE H-l. ROUND CORRft~ DAM AND RESERVOIR 

RECONNAISA.l"TCE COST ESTD1ATE [aJ 

Item 

Darn [b] 
Diversion of River [c] 
Earthwork 
Rock and Grouting 

30% Contingencies. 

TOTAL 

Spillway [d] 

Outlet Works [eJ 

Reservoi:?:" [f] 
Clearing 
Access Road 

Subtotal 
25% Contingencies 

Construction Total 

-. 

25% Construction facilities, 
engineering and administration 

G.8AND TOTAL [g 1 

• 

Cost 

$ 615,000 
9,295,000 

$ 1,100,000 
3,303,000 

$ 14,313,000 

$ 18,387,000 

8,172,000 

443,000 
1,107,000 

$ 1,550;000 
388,000 

$ 1,938,000 

$ 42,810,000 

10,703,000 

$ 53,513 ,000 
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TADLE H-l. FOOT~WTSS 

[a] Based on prel~inary reconnaissance cost estimate 
developed oy U.S. Bureau of Reclamation, Region 2, 
for Santa Maria Definite Plan Repqrt, ·Hydrology 
Appendix, 1965. October 1965 costs were ~.lpd.ated. 
to October 1915 conditions by use of ~ffi 

Irrigation and Hydro Cost Indexes for the 
Hest.. ' 
Round Corral.. is a proposed zoned earthfill-type 
dam. Crest elevation is 954 feet, crest length 
is '2,000 feet:·· Je.ro. volume ~s 6,211,000 cubic 
yards. 

[cJ Diversion consists of 23-foot diameter t1.:.nnel. 
Capacity is 18,000 cfs. 

[d] Spillway is gated chute type.' Maximum capacity 
~s 133,000 cfs at water surface elevation 
946 feet. Gates areradlal, three in number, 
40' :x. 40'_ 

[eJ Outlet works consist of 48-inch diameter pipe. 
Capacity is 300 cfs at water surface elevation 

·750 feet. 
[f] Reservoir capacity is 100,000 acre-feet at water 

surface elevation 941 feet. 
[g] Does not consider cost of right-of-way. 
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The water resources eValuation of the Santa Maria Valley was conducted 

under the auspices of the City of Santa Maria. Sponsoring organi zations 

and ag.encies include: 

o Gilliland Oil and Land Company 

o City of SantaMaria 

o County of Santa Barbara 

o California Cities Water Company 

o Santa Maria Valley Water Conservation District 

o Lake Marie Water Company 

Four progress report meeting were held during the course of the study to 

review preliminary draft submittals and to solicit comments from the 

investigation sponsors. The City of Santa Maria provided conferenQe 

facilities. A fifth meeting vas held to review the final draft report. 

Minutes of the four progress report meetings are presented herein. 

Copy of document found at  www.NoNewWipTax.com



Heet~ng No. 1 , 

WATER RESOURCES STUDY 

j\ugust 21,1975 

i\ i:1eeting on the above Sllbj eet \;a:s held on Thur:scb.y, August 21> 1975,' at 1: 30 p.m. 
In the Library Conference Room. 

Agencies Represented 
'. . 

S. B. 'County I'later Agency 
Lake Marie Water Company 
S. M. V. Water Conservation District 
City of Santa Haria 

TOUPS Corporation 

A 150 Attending 

Santa Barbara County 
San Luis Obispo County 

Agencies NOT Represented 

California Cities Water COlilpany 

Purpose of Heeting 

(Charles Lawrence 6 Leon Lunt) 
(Joseph H. Gilliland) 
(~laurice T~,.i tchell) 
(Reese Riddiough & Robert ,Grogan) 

(Bill 1;1i115 (,. Rich Dre\{) 

(Norlilan H~ CaId,yell) 
(Clinton ~lilne) 

The purpose of the meeting \'las to get the study going formaliy. It was noted 
that Bill Hills, TOUPS Engineering, has started some of the ground >'1ork; ho\iever> 
some 8,dditional information is needed as Hill be :·cliscussed later. 

It is desired t.hat \,e get together for a progress meeting as necessary. Another 
meeting was tentatively scheduled for Thursday, September 25, 197~ at 1:30 p.m. 
1'lr. RiddiQugh will send a letter to the various agencies confirming the meeting. 

,Completion date for this supplemental \Vater study Hill be in tbe future--probablY 
late October. Mills stated there is 120 days allowed in the contract; the 
contract \Vas signed in June. 

Study Boundaries 

The boundaries ::lre bas ically the same as t.he former report prepared for the 
City in 1970, (location m~p is attached). The study tioes go into San Luis Obispo 
County t.o some extent; it extends all the way up to tile Pismo Beach/Arroyo Grande 
area (ground Hater divide). The topographic divide coincides ",-i th the ground 
water divide. 

The south boundary is south of Sisquoc at the Paso Itoblcs lease. 
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General 

I': \'ias noted that the '.'later movement is' to'.;arcis the oceal). 

It \'las point.ed out th:1.l: the State ~!ater Resources has unclertake;-! tl $1/4 million 
study that. includes drilling test. wells and ~nalysis. This study should be ' 
cOr.1pleted by fall, ilC'.;ever , it could be a couple of years before i l: is published. 
It ;'?-s the general feel ing of all present that the impact fror.1 the \'iater 
Resources Study shO:.lld be considered in our sl:udy for supplemented \·;at.er. 

Norm CaldHell informed the group that additional information mo.y be. obtained 
from U.S'. G.S., who is doing a study, financed by the State ll/o.ter Qll..J.lity 
Control" Board, 'on the qua1ity of ;yater. It vias felt that. this infonnation 
should be incorporated in our study report; however, it is imperative that we 
avoid duplicat.ion. Bill Mills stated he understood this to be a salt ,impac~ 
study, hov,ever, indicated he \1ould look int.o it further for any i!1foTTIation that 
may be helpful in our study. 

Mr. Gilliland stated that often times there would be conflicting findings in 
each study that is made; therefore, he felt TOUPS should go ahead, db the work 
on their mffi and make their mm determinations. He also indicated that the 
gas and op companies \-"ould make information availaole t,o the D.ivision of Oil 
and Gas regarding casing points, locations, electric log info, etc. that may be 
helpful in this study_ 

InformatiG~ Required 

FolloHing are some areas that Mr. Mills has touched On \~hich require additional 
information: 

1. Precipitation - No problem; inforQation readily available. 

2. Steam Floli Data - Output from T\.i tchell. (Jim Stubchaer, Flood Control 
Engineer~ Santa Barbara County, may have some information in t.his area.) 

3. Began to construct two groundwater maps for Spring 1973 and 1975; 
no information received from Santa Maria Valley Water Conservation 
District as yet. ·(Mr. Twitchell indicated it should be i-.:l witiJ. 
USGS data.) (Minutes corrected by Toups Corp.) 
The Orcutt plan area is of much conceri1. i'-fr. r·1ills indicated they have 
two sources of information: U.S.G.S. and Joe Green, \"ho has developed 
fresh \vater analysis. Hr. Gilliland then mentioned they have drilled a 
number of \vells since that analysis was made. 

The perforated zones for the nine City \{ells l,erC questioneu. I"t was 
noted that the deepest ''I'ell on the airport. is 1,400 feet; mas tare 1> 000 
feet deep. It is believed City wells o.re in Paso Robles formation. 
Things have not changed over the number of years the .vells have been in 
service; the water level stays the same. It was noted that 4-5 wells 
produce some\'lhere in the 2000 - 3000 G.P.~. range. 

4. Water Quality - Mills has got all information available f~om U.S.G:S. 
The SLate Department of l~ater l<esQurces must-he contacted to get. upcl:J.te 
informo.tion on Iy·clls. It \-"0.::; noteJ that U.S.C.S. is approximately fi'.'e 
years behind in their \iells. 
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• 
S. Requested lacest ~et 6£ ~ater q~ality calculations--chemical concentration3. 

It waS noted that tests have been f:lJ.de in 1975, butprohahly are not 
analyz.ed yet. 

~1r. Gilliland reiterated th:lt the engineers should not 1:e1y on infoTITlatioLl 
received fro;n I).S.G.S., bui: obtain th~iT olm. 

6. Information is a\'ailable from the land use general plan. The County does 
have a more co::.p-rehensive plan, hO''''';:'v·er, it is nOL yet 2.dopted; therefore, 
Levingston-Bl~yney plan would be the best one ~o use. 

7. Fu'~ure water use in Yalley--what kind of population and crans? My specifics 
available? It \-las n·oted that the Le·vinaston-Blayney fiaure~ :lre better 

.. 

.. 

.. 
.. 
-

, 00 

to use for people; for agriculture, County projections may be bett,er. .. 

It was noted that LAFCO now has a proposal froT:1 the Nipomo area (\'iater District) 
for agriculture development requiring 1 1/2 ;::tere feet of supplemental w~teT· 
in addition to the 1 1/2 acre feet they nOH have. 

8. W~ste Disposal - It was pointed out that the City's plans for waste disposal. 
in all likeness,will remain as is; it appears to be the most cost effective. 

9. Chemical Concentrations - (City of Santa Maria and Cal Cities l'iater Company) 
It was noted that sampl~s are taken at each \.Jell site in addition to the 
system annually. Public Horks Department has ample information on these 
analyses. It was noted that for each well, informati911 regarding physical 
characteristics of the well that is not available through the Public Works 
Depart;inent. f}oyd Wens, I',ho did the installat~pn~, I-Iould be most willing 
to supply the information. 

10. Source Control Program - The City's consultant is now in process of 
devel-opment a source control program Hhich hopefully hould be implemented 
within the next six months to a year. Information regarding this prograr.J 
\o,'ould be available from John Carollo Engineer's in their Walnut Creek office. 

This study also gets int~ the Laguna Sanitation District area. The County' 
does have a source control program in that area. Hr. Vernon Bugh, SantJ. 
Barbara County, is the man to contact in this regard. 

Additional Information 

It was pointed out that cleaning'brush from land would be most helpful,in 
creating more water. The State will allow you ~ore water if you keep your 
land clean. It \Vas noted that the Forest Service has background data on this 
and other control burning. 

The Forest Service also has a !lcold burn" control progr2.r.1 ,,-hich is not only 
helpful for ~ater conservation, but also for silt conservation. It was felt 
that- this should also aid the water si tLlO-tion. 

-
-
-
-
-
-
• 

.. 
• 

-
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Meet,ing No.2 

HATER RESOURCES SruDY 

October 16, 1975 

A second meeting on the above subject was held on ~ursday, October i6> 1975 
at 1:30 p.m. in the City Hall Conference Room. 

A~encies Represen~ed 

S. E. Gounty Water Agency 
S. M. V. Ivater ConseI\Tation District 
California Cities Water Company 
City of Santa Maria 

TOUPS Corporation 

Also At tending 

Sap. Luis Obispo County 

Agencies NOT Represented 

Lake Harie Water Conp any 

Purpose of Meeting 

(Leon Lunt) 
(I-Lauric.e Twi t chell) 
(Bill Hartsell) 
(Reese Riddiough & Bill Li'czenberg) 

(Bill Hills & Ri ch Dr~.) 

(Clinton £.I,flne) 

(Joseph H. Gilliland) 

The purpose of this meeting was basically to learn the progress made on 
the study, to obtain any additional- information necessary, and to learn of 
the comments fro~ the various agencies involved. 

Copies of the preliminary draft of Chapter 1 - 4 of the report were mailed 
to each agency for revie~.. It \.,/as pointed out that the.re viII probably be 
ten chapters in the complete report. 

General 

The draft of the first four chapters .,.;as scanned through briefly vith 
various items highlighte.d.. 

It was requested that some ~pecial attention be given to the Sisquoc area 
as some of the new vineyards are draining the water in the area; it is felt 
there is a decrease in the. water table. 

Hr. Hills pointed out that his firt:! h as done no \{ork on the off sho-re basin; 
they will be relying on the findings of the Department of Water Resources 
in their study. 

t-lr. Twitchell reported briefly on che forest service burn program ,{hi\=h is 
in the ":nill" nm.; and felt to be imrlerne,nted soon. 
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~jeeting }.;o. 3 

- WATER RESOURCES STUDY 

December 18, 1975 

A third mee~ing on the above subject was held on Thursday, December' 
18, 1975 at 1:30 p.m. in the City Hall Conference Room: 

Agencies Represented 

California C~ ties Water Company 
S ~ B. COl!.l1ty· Water Agency' 
City of Santa Maria 

TOUPS Corporation 

,Also, A.ttending 

S.L.O. County Engineering Dept. 

Agencies ~OT Represented 

Lake Marie Water Company 
S.H.V.I';. Conservation District 

Purpose of Meeting 

(Richard Gruszka) 
(Charles Lawrence) 
(Reese Riddiough, Bill L~tzenbe~g) 

(Rich Drew, Elwood Johnson) 

(Wally BUTt) 

(Jos eph:·H. ·Gi lliland) 
(M2.ur~ce Twitchell) .. 

" 
'The purpose of .this meeting was to learn the progress made on the study,·· 
to obtain any add.itional information necessa-r-y and. to learn of the cOlilIilents 
from the various agencies involved. 

Copies of the preliminary draft of Chapters 5 and 6 of the report plus 

.. 
-
.. 

-
-
-

various a;-:;e:ldments in the first four chap-'ters were mailed to eac!1 agency _ 
prior to the meeting for review. 

General 

One item discussed was an u?-to-date accoun-::ing of 'the urban acreage in 
the valley, It was proposed to have UtSB do the work with a price 
involved. The Committee dis,cl!ssed- sharing of the cost and all 2.genc::es 
invol vee. '[en.tatively agretcd i:hey could share the cC's t. Sant.a· B-aroara 
County 'I\'2.-::er Agency represe:;:tc:..":ive s~.ated the Boa:-c or Supervisors wo:.:-:'d 
probably support the ide~. iollo~ing discus~ion. i~ ~as agreed that.'th~ 
change i,: urban land, use p2.L'tern~ since 1972, the mcst 1'ece:11: c.a-r:.e or 
the Oi\'~ SGn:ey, has been ir:siZ".ifican~, and t.nus t.l\ere would be no :l-.::ed 
a~ this time to devote arl~~~ional effort to this asp~ct. 

There ~&S a short revie~ of ~~at has been discuss~d in the two previous 
meetin&~ . 

Rich ~re".,· g<=\'e the COITLlni t-::ee .ai:..:-ief backgrounc. O~ E:l .... 'ood Johnson I S 0;;C1:

groLL'lci 2.5 he ha.s jus t j oine:'., t.::e TCJl"'S staff. 

.. 
-
• 

• 

.. 

• 
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Additional Information I I 

The question was r~ised if there ace cmy areas where additional work is 
I 

believed necessary. 

It was mentioned once again that the main objective of the study is to see' 
if there is a n'eed for supplemental "w.J.t~r; if so,,,hen and how much? I It 
was felt there should be some statement made in the report indicating what 
we can expect if we continue as is with no supplemental tJater prior to 
getting water from the State Water System, ,.hat water levels and water 
tables:,willlook like in the future. 

{ 

Completion Date 

It was pointed out that there are some items that "may delay the study. 

A preliQinary report could be ready in approximately three months from 
now' (end of the year); hOHever, the final report should not be finalized 
until the other studies are completed such as the U.S.C.S. Study and 
the S. L. O. County \~ater Agency study. It is felt t.he:r:e definitely loIould 
be some advantage to waiting fOe these other studies. 

Future Heeting 

Another meeting will be scheduled in approximately six weeks from now. 
December 4 is the tentative date; same time and saoe place. 

Mr. Riddiough will follow up and confirm the next meeting date. 
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Heeting No.4 
, 

WATER RESOURCES STUDY 

January 29, 1976 

A fourth meeting of the above subject was held on Thursday, January 
29, 1976 at 1:30 p.m. in the City Hall Conference Room. 

Agencies Represented 

.. 

.. 
-
-
.. 

Cali~ornia Cities l,later CompallY 
City of Santa Maria 

(Bill Hartzell, Marty Jones, Richard Gruszb ) 
(Reese Riddiough, Bill Litzenberg) III 

TOUPS 
Lake Harie Water Company 

Also Attending 

San Luis Obispo County 
Santa Barbara County 

Agencies Not Represented 

(Bill Hills, Rich Drew) 
(Joseph Gilliland) 

(Clinton Milne) 
(Larry Lavagnino) 

Santa Barbara County Water Agency (Charles Lawrence) 
S.N.V.H. Conservation District (Naurice Twitchell) 

Purpose of Neeting 

I t. "as noted that all Agencies concerned received a draft copy of Chapter 
7, 8 and 10 in the mail for review before the meeting. Also distributed 
by TOuPS at the meeting were inserts for these chapters. 

General 

TOUPS identified in Chapter 7, Hater Quality, the tons of salt coming from 
various sources into the basin ~hich include minimal manmade sources and 
agricultural sources. Included in this discussion was the hardneis of ,yater, 
the problems that could arise, the salt in the natural flow and its dangers. 
Committee briefly ~ent over each table in Chapter 7 and discQssed salt con
centration and other constituents in the ~ater. TOUPS stated generally 
water quality is worsening; however, there are individual areas where it is 
iwproving. Also, the large amount of salt coming into basin does not have 
an adequate outflow area and the future is going to be a problem. 

Bill Nills stated TOUPS does not have adequate recent information. on ground 
water levels. Hr. Riddiough assured Nr. Hills that. Public Harks could 
provide recent years information indicating ground ,.;ater depths for the City's 
downtowu field wells around the Airport well field. Also discussed"3s 
deep wells ~s. shallow wells. TOUPS will follow up with obtaining some 
kind of definition of this. 

The Committee did not discuss Chapt,e·rs 8 or 9. 

-
.. 
.. 
-
.. 
.. 
-
-
• 
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-
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Gene~~l - Conti~ued 

TIle Committee discussed ch~pters 5 and 6 including such items as 
fresh water base resources 2.vailable, protection for beneficial 
purposes, base ground water levels and defining the base of ground 
\<.'ater, Rich Drew assure·d the members that all available data and 
st~~dards will be used ~~d obtained incluciing the State Heal:h 
Deparunent IS sL:andards. Other items pointed out included the following: 

Techniques by w'hich lal1d use dat'a is asseQbled was discussed and it 
was pointed out that at this time there is no way of determinifi.g "(he 
bases of how data ~as collected. Toups went ahead and used these 
figures. Tne Comminee briefly discussed complications of trans~ent 
population.. in the County ... ith regards to students, tourism, goveTJ1l!lent 
employees and including the V .A. F .B. space shuttle proj eet. Put upper, 
and lower range median ..-ill be included. 

Complications of ground water basin data due to fire was briefly dis
c1.!.Ssed. Santa' Barbara COUil ty \','Citer Agency 2.greed to s end Toups some 

. information regarding burns. 

The present grou.l1d "iater levels between 1935 and 1972 in the S2.l1.ta 
~!aria area, the impact of the Twitchell Dam Project, present problens 
.no\-{ facing the north coastal area and the cost to further investigate 
this problem area were discussed, Toups will finali,ze their analysis 
of these problems. A brief SUj1UJ1ary of Chapter 6 was given by Rich 
Drel, , He explained that Ghepter 6 verified the information in Chapter 
5 and included a sLm1II12.ry of hyci.rologics, 

Adci.itional Information 

Reese Riddiough inquired about h'hat the other ch2.pters would contain. 
Rich Drew informed the members that Chapter '7 will deal in wa:er 
quality, Chapter 8 - future water require~ents, Chapter 9 - future 
ground water conditions, and Chapter 10 - supplemental water. 

Future Meeting 

Another meeting has been scheduled for 'January 29, lS7~; same time 
and same pl2.ce. 

Mr. Riddiou~h to follow up. 
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General Continued 

Chapter 10 dealt ,",ith Supplemental Hater Sources and it.s potentia,l costs 
and improvements. The Committee briefly discussed the Round Corral 
Reservoir and its costs. The insert. to Chapter 10 ,",as devoted to the 
cost associated ,",ith the development of spreading grounds for infiltration 
in and adjacent to the Santa Maria River. 

There ,",as a very lengthy discussion on salt vater intrusion, salt ,",ater 
control, salt water barrier, and salt water intrusion inland to the first 
producing wells_ Water is increasing; however, the area that needs th~' 
most water around the coast has decreased. The Committee. discussed the 
salt water' wedge that appears ·to be moving in and the basic problem of 
the continuing lowering of ground water levels near the coast line. TOUPS 
will fallow up on how fast the wedge is moving in and research grou~d water 
lev~s. 

NT- Gilliland expressed his feelings concerning the amount of water in the 
area and ,",hy have a water resources study. He further stated that his deep 
well water levels are rising_ Mr. Litzenberg noted the City's deep well 
water levels have been relatively constant in recent years with fluctuatio'ns 
up and.down slightly, which probably reflect wet and dry years_ Hr. Gilliland 
feels the water is coming from some place such as Twitchell Reservoir. TOuPS 
stated they could further look into the increasing amount· of water in the 
area. 

An insert to Chapter 6, Estimates of Truck Crops for Reported Acr~age, was 
briefly discussed_ 

Future Meeting 

TOUPS stated there will be a final draft distrubuted to all concerned Agencies 
for review before the next meeting. Tentative: date has been scheduled for 
Harch 4, 1976, same tiI:1e and same place. 

-
.-

.. 
-
-
-
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Santa Maria 

CITY OF SANTA MARlA· 110 EAST COOK STREET, ROOM 3 . SANTA MARlA, CALIFORNIA 93454-5190' 805-925-0951, EXT.306 

STATE OF CALIFORNIA ) 
COUNTY OF SANTA BARBARA ) ss. 
CITY OF SANTA MARIA ) 

I, PATRICIA A. PEREZ, Chief Deputy City Clerk and ex-officio Clerk of the City Council of 
the City of Santa Maria, County of Santa Barbara, State of California, do hereby certify that the 
attached are true and correct copies of official City documents: 

1. Report on Water Conservation and Flood Control of the Santa Maria River in Santa 
Barbara and San Luis Obispo Counties, March 1931. 

2. Santa Maria Valley Water Resources Study by Toups Corporation, July 1975. 

3. Final Environmental Impact Report, State Water Project, Coastal Branch, Phase II and 
Mission Hills Extension, Department of Water Resources, Volume One, May 1991. 

4. Final Environmental Impact Report, State Water Project, Coastal Branch, Phase II and 
Mission Hills Extension, Department of Water Resources, Volume Two, May 1991. 

IN WITNESS WHEREOF, I have hereunto set my hand and caused the Seal of said City to 
be affixed this 14th day of October, 2003. 
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