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SUMMARY 

Cultural Development and Historical Groundwater Use 

I. In 1975, irrigated agriculture accounted for 86 percent 
of the net consumption of groundwater in the basin, and urban 
use accounted for 14 percent .. Agricultural irrigation ac­
counted for over 11],000 MY of ap'plied water, based on the 
1975 GRSU crop survey, of which it is estimated that about 27 
percent (say ]0,50q AFY) returned to the groundwater basin, 
the remai!ning 82,5GO MY being l~st to comsumptive use (evapo­
transpiration) . 

2. Also for 1975 conditions, the municipal and industrial 
extractions, consumptive use losses and returns to the ground­
water basin were estimated as follows: 

I 

Values in Acre-Feet Per Year (AFY) 

E:xtractor Extractions Consumptive Use* Returns to GWB** 

City of Santa 
Maria*** 10,350 ~,600 5,750 

City of 
Guadalupe 800 800 0 

Cali::ornia Cities 
l:Ya.t.er Company 4,000 3;050 950 

Private Industry 5,100 4,800 300 

Totals 20,250 13,250 7,000 

*This includes domestic and municipal irrigation losses, 
evapotranspiration, wastewater treatment plant effluent 
applied to crop irrigation, industrial cooling tower losses, 
and the like. . 

**This includes domestic and municipal irrigation return water 
as well as~returns from disposal of wastewater· treatment pl~nt 
effluent and some industrial return water. 

***This.includes 2,350 AFY of private pumpage by Western 
Refrigeration Company~ disposes of its effluent to the 
City of Santa Maria wastewater treatment plant. 

]. The sum total urban or municipal and industrial (M & I) 
and agricultural (Ag) uses of water from the Santa Maria Ground­
water Basin are estimated to have been as follows: 
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Extr:actions ,Consurnoti ve Use Returns to GWB 
Type 0: Use AFY .~FY % of Total AFY % of Total 

M & I 20,250 13,250 65 /,000 35 I 

Ag 113,300 82,700 73 30,600 27 

Totals 133,550 95,950 72 37,600 28, 

ROWld 0-"-=* .;.. .... 133,500 96,000 72 37 ,500 28 

*Lac~ of metering of agricultural plli~page and other data limit­
atiori.'s warrant the use of rounded numbers only in these various 
estimates. ' 

Basin Geohydrology 

1. Santa Maria Groundwater Basin overlies and is bounded by 
consolidated, impermeable rock formations. These are, for the 
most ?art, non-water-bearing. 

2. wi~hin the basin formed by ~he consolidated basement rock 
and its boundary outcropping lies a la=ge mass of unconsolidated 
water-b~aring deposits extending to an average depth of about 
1,000 feet within an area 'of approximately 107,000 acres. Actual 
depths range from a few hundred feet to 2,800 feet. 

3. The gross volume of unconsolidated 'sediments in the basin 
lS estimated as slightly over 100 million acre-feet; however, 
the specific yield of these deposits (the portion which repre­
sent,s water that can be extracted by pumping) is about 10 percent. 
Accordingly, the total volume 0= groundwater i~ storage is 
currently estimated at about 10 million acre-feet.' Of this, 
about 8 million acre-feet are below sea level and about 2 million 
acre-feet are above sea level. Some 59 years ago, it is esti­
mated'that there was an additional one million acre-feet in 
storage above sea level. 

4. The unconsolidated sediments from oldest to youngest (upward 
succession) include the Careaga sand, Paso Robles formation'l 
Orc~tt formation, Terrace deposits, Alluvium, River-channel . 
deposits, and Dune sands., ll.ll of ,these are water-bearing. 

5. As is the case in a typical coastal basin, the upper alluvial 
deposi ts nearest the coast are sufficiently impervious to form 
a confining layer over the main water body_ Also, the deeper 
deposits extend s~award and intersect the ocean floor below 
sea level some distance from the coastline. It is suspected 
that the deep aquifer (Careaga sand) may outcrop as much as ten 
miles offshore. . 
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6. No geologic faul~s protect,bhe basin against possible sea­
water intrusion, nor are there any significant geologic faults 
impeding the movement oi: grolu1.dwa"ter in the basin except for 
the area betwee'fi, the Ci tv 0 f Santa Maria and the Town 0 f 
Sisquoc. In this locati;n; two or three faults exist and cut 
the Careaga sand and Paso Robles formation, but apparently 
not the recent sediments. The water table gradient steepens as 
it crosses the fault area. 

7. The most important water-bearing formations in the basin 
are the alluvium and the Paso Robles formation; the Orcutt 
form~tion is of considerable local importance in the Orcutt 
Uplands area. TheCaxeaga sand (the deepest water'-bearing 
formation) ~as poar permeability and is not tapped by water 
supply wells. 

Basin Hydrology 

1. Recharge to the groundwater basin occurs by streambed 
seepage, deep percolation of rainfall, and subsurface inflow 
from the surroundi~g foothills. Return'waters from irrigation 
and from disposal of wastewaters represent a, recycling of 
previously extracted groundwater and hence is not really a 
recharge, 

2. Removal of water =rom the groundwater basin is largely by 
pumped extractions for irrigated agriculture but also includes 
pumpage for municipal and industrial (M & I) purposes and also 
subsurface outflow through the ocean floor. 

3. Recharge to the groundwater basin varies from year to year, 
being most significant during wet years and least significant 

'dur{ng dry ones. These aspects include both streambed percola­
tion and deep penetration of rainfall. 

4. The long-range average stream seepag~ for recharge of the 
Santa Maria Groundwater Basin is estimated to be nearly 70,000 
acre-feet per year (AFY) , including the effects of Twitchell 
Dam. This combination flood control and water conservation 
facility has been in operation since 1959 and is estimated by 
Toups Corporation to contribute about 20,000 AFY to the recharge 
by capture and subsequent regulated release of Cuyama River 
runoff that would otherwise have been lost to the Pacific Ocean. 
The estimates of stream seepage are based upon a 'comparison of 
stream gaging upstream of Santa Maria Valley and at the lower 
end of the Valley in addition to the approximations made by 
Toups Corporation for ungaged ~tream inflow to the Valley. 

5. Rainfall recharge of the groundwater basin generally occurs 
only in years of above average rainfall. In general, deep 
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penetration of rainfall ~s believed to be experienced whenever 
the annual rainfall, is within a range 0: 11 ::0 30 lnches in 
the case of irrigated lands and ~ithin a range of 17 to 30 inches 
for native vegetation. Anything smaller than ~he lower limit 
will be insufficient to overcome field moisture deficiency (the 
absorpti~e capacity of the soil to the lower limits of the 
root zone); anything larger is assumed to result in soil satur­
ation and runoff. The long-term average recn.=.rge from deep 
penetration of rainfall, ass~~ing current cultural conditions, 
is estimated .at 10,700 MY. . 

6. Subsurface inflow to thegrolli,dwater basin is assumed to 
be 1,500 AE'Y, of which 1,000 illY was estimated by Toups Corpor­
ation for that portion which is contributed from the southeastern 
portion of the periphery. 

7. The total average annual recharge of the Santa Maria 
Groundwater Basin under current cultur.=.l conditions is estimated 
as 69,600'AFY by stream see?.=.ge, 10,700 AFY b~ deep penetration 
of rainfall, and ~,SOO AEY by subsurface inflow, for a total 
of approxim.=.tely 82,000 A?Y. The net recharge of the basin is 
the total .=.v·erage annual recharge less 'c.he subsurface outflow 
to the. ocean, this latter being estim.=.'c.ed at 0,000 MY currently. 
There~oie, the net rech.=.rge is estimated .=.s 76,000 AFY. 

8. Remov.=.l of grolli,dwater from the 'basin is accomplished by 
net extractions plus subsurface outflow. Net extractions are 
the differences between total extractions by plliLlpi:1g and returns 
from irrigation and was'c.ewater percol.=.tion. I~ general, such: 
net ex'c.ractions represent consumptive use by ev.=.potranspiration. 
Subsurface outflow requires separate estimation. 

9. Consumptive use by :1 & I· water users was estimated at about 
13,000 AFY for 1975 conditions out of a total extr.=.c'c.ion of 
about 20,000 AFY. Most of the ~ & I extracted water is measured 
by metering r but estimates o~ consuB?tive use .=.re ~ecessary in 
many cases. 

10. Agricultural irrigation water is .~ot metered, and its 
magnitude is estimated on t~ebasis of cropping patterns and 
cultiv.=.ted acreages. Extractions for agricultural irrigation 
,were estim2.ted for 1975 conditions as sl ightly over 113;000 MY 
of which about 73 percent (82,500 AFY) is consumptively used 
and 27 percent (30,500 AFY) returns to the groundwater basin. 
A large portio~ of the consumptive use occurs over the confined 
layer of :alluvium in the Guadalupe area. 

11. Subsurface outflow was estimated by calculating probab1~ 
subsurface discharge r.=.tes across a known geological crosS­
sectional area near the coastline and deducting from this annual 
flow rate .the ?ortion of groundwater extracted for irrigation 
and other uses on the seaward side of this cross-section. For 
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1975 condi"':.ions, th~ computed, subsurface outflm.' was 6,000 MY, 
while for the 1935-~2ba~e ~eriod, it was similarly estimated 
at 9,000 AFY .. The USGS has estimated subsurface outflow at 
7,000 AFY und~r 1975 condition~. 

12. The total estimated removals from the groundwater basin 
for 1975 was 13,250 AFY M & I consumptive use, plus 82,700 AFY 
agricultural consumptive use, plus 6,000 AFY subsurface outflow, 
for a total of about 102,000 AFY. 

13. A comparison of the annual recharae, believ~d representative 
of long-range cOI).ditions, with current. (1975) removais from the 
gr:oundwater basin shows a difference between 82,000 AFY recharge 
and 102,QOO AFY removal or 20,'000 AFY current annual deficit. 
It is necessary to consider storage changes before proper 
interpretations can b,e·'ma'de as to safe yield of tne groundwater 
basin. 

ChanGes In Storage/ 
i 

1. The amounts of\ water in storage above sea level in seven 
o~ the eight stora~e units and above 10 foot elevation, Mean 
Sea Level for the ~coastal) Guadalupe Storage Unit of the Santa 
Maria Grou.rldwater B"asin were previously eS1:.imated by the USGS 
for cbnditions ?revailing in 1918, 1950, and 1959 respectively. 
The Water Agency prepared a corresponding estimate for Spring, 
1975 conditions, using about 250 standing water elevations in 
various wells scattered throughout the basin. 

2. The 1918 condition represented an historic high for groUnd­
water i~ storage. Since that time, it has been apparent that 
an. annual dewatering of about 18,000 MY has occurred (somewhat 
over 1 million acre feet less storage in 1975 than in 1918) , 
with the rate of dewatering being greatest in the period prior 
to 1959 and averasing only about 10,000 AFY since 1959. Similar 
storage changes were cited by the USGS in, a recent publication. 
The most, significant storage changes have'· occurred in Orcutt, 
Bradley Can.yon and Santa Maria storage units; for 1959-75, the 

dewatering of these storage units has been 5,0,000 ru, 45,000 AF~' 
and 40,000 AF, respectively. The Orcutt and Bradley Canyon 
storage units a're those fa-rthest removed from the basin's 
primary source of recharge, the Santa Maria River. 

3: ,Thed~~atering of groundwater storage noted aboveis:due, 
at least in part, to climatological conditions. For example, 
water supply, as represented by rainfall at Santa Maria, was 
only 3 percent below normal, on the average during 1918-75. 
However, for 1959-75, 'the rainfall was 16 percent below normal. 

4. During the base period used in the Toups study (1935-72), 
Toups estimated an average basin-wide dewatering of 6,700 AFY 
and an a~erage excess of water disposal over supply of up to 
9,000 AFY under existing conditions. As previously noted, the 
Water Agency estimated a deficit between water supply and ~{s­
posal of 20,000 AFYunder 1975 cultural conditions. However, if~ 
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the current rate 0:. sl).bsurface outflow is actually 6,000 AFY 
as compared ~o the 'ToLips estimate of 2,000 A:?Y, an additional 
4,000 MY of disposal brings' the current water supply deficit 
estimate'd by Toups ::0 13,000 MY. This value "-.s of the same 
magnitude as the 20,000 MY deficit estimated by the. Water 
Agency. 

Perennial Yield 

1. The Water Agency determined ~he c~rrent perennial yield 
of the Santa Maria Basin for cons3l1ptive use to be about 
76,000 AFY.· This W2.S determinec. by subt:rac~ing subsurface 
outflow f:rom the:' SUt1 of strea:n seepaqe, sUbsurface inflow, and 
deep pen~t:ration from rainfall. This figure is close to previous 
estimates made by the USGS. However, recent cultural development 
by decreasing the subsurface outflow, :nay increase the yield'of 
the onshore aquifer system at the extense of mining the offshore 
aquifer. Continued reduction in the quantity of subsurface 
outflow could eventually cause seawater instrusion of the onshore 
basin, 'however. 

2. The safe yield for consumotive use is identical to the 
net recharge or pe:rennial yield, that is, 76,000 AFY. 

3. . The safe yield :for extract.ions presumes a certain portion 
of such extractions returns to the grollilc.1Water basin via perco­
lation of applied water. It is assumed that this return portiori 
of appliec. water (mostly irrigation and/or dispos,al of urban 
wastewater) amounts to 27 percent of the total agricultural 
application and 35 percent of the total urban application (both. 
"inside" and "outside" water). Under these assumptions, which 
are believed represen~ative fo:r the San~a Ma:ria Valley cultural 
mix of the p:resent, at least 37,600 AFY 0: the total extractions 
return to the aquifer by percolation. This corresponds to an 
estimated 133,500 AFY agricultural and urban extractions. The 
safe yield for extractions is determined by dividing the safe 
yield for consumptive use (76,000 Ai'Y) by: the percentage of 
extracted water that is lost by consumptive use (72 pe:rcent), 
giving 105,500 AFY as the estimated safe yield forextractions~ 

CLirrent Overdraft 

1. The overdraft for consumotive use currently (1975 condition 
estimate) is taken as 13,250-AFY urban consumptive use plus 
82,700 AFY agricultural consumptive use which is about 96,000 AFY 
total consumptive use less 76,000 AFY oerennial yield or 20,000 
AFY overdraft fo:::: consumptive use. cO;sumptive use denotes com- .. 
plete removal of the water from the system without further ._ 
possibility of recovery. 

2. The overdraft for extractions (1975 conditions), is taken 
as 113,300 AFY agricultural extractions plus 20,250 AFY urban 
extractions equals 133,500.AFY total extractions less 10S,500 
sa.fe yield for extractions or about 28,000 AFY overdraft fot 
extractions. 
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3,. The current over.dri;l.ft fO:t;" ,consumptive use is estimated as 
belng about 86 percent attributable to agricultural pumpage 
and about 14 .percent attributab~e to urban pumpage, 

4, For planning purposes, it is considered that the water in 
storage in the basin in 1975 was approximately at an historic 
low, and thus the accu~ulated overdr~ft is taken as zero at 
that time. This approximation recognizes an apparent shift 
in water levels so that not all areas currently witness historic 
low water level conditions, Cultural changes are reflected in 
the redistrtbution of water levels, 

Pr6jected Supply ~nd Demand 

1. By 2000, it is estimated that the extractions by the various 
M & I purveyors within Santa Haria Valley as well as by private 
industry may be approximately as follows: 

Extractor Extractions/AFY 

City of Santa Maria 15,350 

City of Guadalupe 1,250 

California Cities Water Co. 4,850 

Lake Marie 400 

Private Industry 5,100 

Tot21, H & I 26,950 

The foregoing presumes a moderate amount of consumer conser­
vation. 

2. By 2000, in addition to projected agricultural water needs 
of ~25,OOO AFY, the total extractions for both M & I and Ag 
needs are projected as approximately 152,000 AFY (rounded 
number) . 

Projected Overdr~fts for 2000 

1. By 2000, the projected extractions of 152,000 AFY ~ould 
result ·in ··anannual overdraft for extractions of 42,000 AFY, 
assuming overall groundwater returns c):C29 percent, and ':liso . 
assuming no supplemental wa'ter supply, imported and/or locally 
developed. If ~upplemental ;water supply were available, the 
overdrafts could be correspondingly reduced. 

2. Similarly, the projected annual overdraft for consumptive 
use in 2000 is projected as approximately 29,500 AFY. 

3. The estimated 2000 overdraft for consumptive use is pro.".: 
jected to be about 84 percent attributable to agricultural 
pumpage and aboug 16 percent attributable to urban pumpage. 

8-7 

. .. 

:,.~: ... ~ "::.: :: 

Copy of document found at  www.NoNewWipTax.com



4. The acc~wcl~ted ove~craft (bas~n depletioG) since 1975, 
as ~roj ec"'::ec, ,",auld be 'approxi;nately 600,000 l,?Y, assuming 
some slowdown iG th~ subsurface outflow to the Pacific Ocean 
and, hence, some modest increase in the net recharge. This 
figure does not include the effects of supplemental water supply 
which appear feasible, ~uch as spreading ~rouncs, weather modi­
ficatior-1, watershed management, and imported. S"Ca te ?roj ect 
water. Any of these effects would. tend to mitigate the over­
draft as they would, in e~fect, represent "~ew watei." State 
proj ect wate~, i E imported to the, are,a 'and used for 11 surface 11 

(pipeli~e) delive:::-ies :,to urban consumers would represent a 
double 8enefit ~n that the water wo~ld substitute for ground­
water extrac~i'ons, yet i.. portion of the water so delivered 
would percolate to the grbundwater basin as new re~harge water. 

5. The accumulated overdraft as indicated (and qualified) 
above, would represent approximately 29 perce~t of the usable 
storage in the basin, depleted over a span of 25 years. This 
appears significant eno~sh to deserve serious attention but 
may not, 0: itsel:, warrant prohibition of reasonable growth 
in the area, provided that ad.equate mi~igation measures are 
taken on a ~imelybasis. 

Water Level Changes and Impacts 

1. A.r! estimated 1975 basin cieoletion rate cf: aDout 20,000 i"..FY 
correspond.s to a gross b~sin a~erage lowering of the water table 
by about 1..3 foot/year. This aSSlL"'TleS a Dasinwide speci fie 
yield of abou~ 14 percent, and a basin area 0= 107,000 acres. 
Loc~~ effects may, of course, ciffer :ron gross basin average 
effects. 

2. As exam?les of wa~er purveyor well stand~ng levels which 
have cieclined in recent years, California Cities Water Company 
~Southern California Water Corn~any) wells in the Oructt System 
have apparently averaged. about-one foo~ per year decline over 
the past several years, while the City of Santa Maria's Airport 
wells ~ave shown a slightly greater ciecline average, also over 
a period of nearly two decades. In both instances, pumping 
depressions or "holes" have Deen created. in the underlying 
,water table. 30th purveyors have been extracting fairly 
he~vilyfrom their wells, particularly in recent years. A 
certain portion of the water table, lowering is attributable 
to the generally ciry period during which these measurements 
have been made (the past one or two decades), but a major 
effect has probably been due to the extractions themselves. 

3. Standing water levels in the two Lake Marie Water Company 
wells to the east of Orcutt have shown an average of less than 
one foot per year decline over the past 16 years, according to 
Co~pany =urnished records. The historic extractions from these 
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deep wells have been relatively low, and -chere lS no known local 
depressions of the ,groundwater' ta.ble. On the other hand, the 
extractions fro~ the two waterw~lls of the neighboring South­
down Land Company have apparently been greater than those of 
Lake Marie Water Company, and the decline in standing level has 
be~n over four feet per year since the time of initial drilling' 
in .the mid-1960's. No information is available as to possible 
local effects upon the water table, if any. 

4. Water levels in agricultural weils in the Santa Maria Valley 
vary according to seasonal pumping demands and climatic cycles. 
In addition, a geographic variability in agricultural water 
well levels is re1at ed to the influence of recl-arge from the 
Santa Maria and Sisquoc Rivers. Those ~s which are farthest 
from the sour~e of river recharge will experience the greatest' 
water level declines. Hydrographs from representative wells in 
the basin are used to approximate the following historical 
water level declines in th~ various storage units: 

Storage Unit Water Level Decline ft/yr 

Fugler Point 0.5 

Sisquoc .. 0.75 

Santa Maria 1.0 

Guadalupe 0.75 

Orcutt nla 

Bradley Canyon L5 

Betteravia nla 

5. If the proj ected 2000 basin groundwater·· depletion rate of 
29,500 AFY were to be realized (projected consumption but no 
mitigation measures), the water table decline rate would then 
correspond to about 2.0 feet per year on a gross basin average. 
Since some of this might represent fairly concentrated areas of 
extractions, local effects could be significant . 

. 6~ The piediction of local area water level decline rates is 
complex. Because of this factor and various uncertainties, it 
was not included in the scope of this report. However, it 
might be surmised that increased pumping could result in somewhat. 
increased rate of decline of well standing levels, perhaps even 
in proportion to such increase. Thus, a local water table decline 
rate of two feet per year in such ares as the Santa Maria Public 
Airport and Orcutt areas is not at all inconceivable within the 
next decade or so, assuming that even heavier extractions are 
.experienced in these areas. 

S-9 

. :;;'", 

:-'.,:,.:-" 

Copy of document found at  www.NoNewWipTax.com



Water Qua:!.it.y 
, I 

1. ,;'':-2 a:!. 1'1 , g;:-ound .... 'ate::- qual':' ty d2te;:- iS1:'at.es from e2isc: t.o west, 
laterall~ from th~'Santa Maria Rivet, and no=~hward ~rom the 
southern edge of the basin, This disc:ribution is r2~at.ed to 
sources of recharge anc. is a funcc:ion 0:: groli..,c.water flow pat.c:erns. 

2. The respective values of total dissolved solids (TDS) 
concentrations typically appearin~ in the Water supp:!.y and sub-, 
sequently in the corresponclng wastewac:er emana~ing ::rom the 
service area ar~ currently abouc: as follows: 

City of Sa,ntE. l1ar'ia 
City of G·uadalupe ' 
Santa Maria Public ~irport. Disc:. 
Calif, Cities Water Co. 

(Orcutt area, tributary to 
Laguna Co. Sanitation Dist. 
P:'am:) 

770/1,480 ElS/l 
l, 200/2,000 mg/l 
f7 0/1 , 0 9 0 ms 1 1 

620/1,2';5 mg/:!. 

3. The use and reuse o£ grou';',dwater, ccu;:,lec. wi t.h introducc:ion 
of ce::-tain adcltives as a consequence 0:: bot.h M & land Ag use 
and eva~oration of. much of the applied wa1:e= resul~ in an in­
creased-.mineralization of the cro~,mc.'",'a::er. The g::-es.~est: e£fects 
of theSE ~ctibns are noticed i~ t.he west.er!y po::-t.i~n of the 
Valley, ?articularly arounc. t.he a.:-ea 0:: t.hE confined water table. 
This area is characteriied by' relatively he'av!' ir'rigatlon purnpage, 
is generally farthest -trOIT. 'the areas 6"f g::-eat'esc: recnarg'e' by'-:rTverbec 
seepage and rainfall percolation, whic~ are in 'the easterly areas 
of the basin. Mineralization is c~aracte::-ized by increased 
concen~rations 0:: ~DS, suIfac:e, harc.ness constituents (calcium 
anc. ill;agnesium) I and ni ,;:::-ogen in the :;roG'"1dwa te::-. 

4. Seawater intrusion of t.he onsho.:-e 3.Guifer s<rstem has r:ot 
occurred to date. Contiriued lowering o~ wate::- levels near the 

,coast, however, ~o~ld result in futu::-e seawater con~amination 
of the groundwater basin. 

5. .'l"he U. S. Environmental.' P::-otection ;:.gE!'.CY recomri1ends a limit 
of lOmg/l N03-N (nitrate as nitrogen) for drinking water. Con­
centra-:.ions in e::.:.cess o"f 40 Elg/l .\oJere found in y.'at:e::- from a 
few wells and concentrations in excess of 10 m:;/I in water from 
a large number 0: wells encompassing a significan~ part of the 
Valley. High nit::-ate concentrations are the result. of th~ leach­
ing of chemical fertilizers applied to agricultu~al lands. 

Water Qua1iti Trends 

1. Specific water quality trends have not been ad~ressed in 
this report, because the subject has been cealt with recently 
by other investigators, such as USGS, 3rown & Caldwell and Toups 
Corporation. 
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2. Loca.l wat.er qU2.li'ty COnGlt.lons 2-n the suppl.y wells of 
C2.1ifornia Cities Watet Com~any's Orcutt System have been reported 
by the Company i~,their June QQ, 1966, report td the Santa 
Barbara Countyaoard of Supervisors. The mineral quality of 
all eight wells so reported is considered to be good, based upon 
TOS concentrations ranging from about 572 to 636 mg/l (1975 condi-. 
tions) and 623 to 698 mg/l (1960-66 c;onditions). The fact that 
t.he TDS levels in t.hese several wells were a~oarentlv lowei in 
1975 than in early or mid-196~ may be due, a~-least In part, to 
the intervening year of heavy recharge (1969). The duai samples 
for each well at the beginning and' 2nd of t.he cited samples periods, 
respectively~ consistently show ~n average reduction in mineral 
con~entration (TOS) ranging between 53 a.nd 96 mg/l. 

J. The C~lifornia Cities Water Company's Orcutt wells are wiShin 
the Orcutt Storage Unit of the Santa Maria Groundwater Basin, 
whose recharge is considered to be mainly from deep pehetration 
of rainfall and local streambed percolation, as contrasted wit.h 
the reiatively mineralized inflo~s to the storage units adjacent 
to the Sisquoc a.nd Santa Maria. P.i ver s '. Thus under current condi­
tions, the wa.ter quality distributed in the Orcutt System (and 
also in the City of Santa Maria's Airport system, Lake Marie and 

'Soutli.down svstems) 'woule. be expec-ced to remai:) at relatively 
favor~ble l~velsr ass~ming little a.gricultura.l development. '-~ 

4" It is expectee. that. t.he existence of plli~ping depressions 
underlying the Orcutt System wel-ls' (and Airport wells, also) 
ma.y tend to cause some groundwater movement in an easterly 
direction towards t.hese deoressions, in reversal of the norrn~l 
westerly move~ent of the w~ter. Neither the Orcutt System's' 
wells nor the City's Airport wells would be expected to experi­
ence significant ef~ec~ from any o~ the municipal wastewater 
operations, due ~o their remoteness and t.he extent of consumptive 
use. Over a period of many years, ~owever, it. is conceivable 
that very gradual e~fect5 from agricultural =eturn, waters might 
be felt in the form of increased mineral concentra.tions. 

5. bue tot.he heavy pumping, surface transfers, and the 
general movement of groundwater, the greatest impacts of water 
quality degradation will probably be experienced in the Guadalupe 
area, i:wolving the confined portion of the grouzldwa ter basin. 
The perched water above the clay layers which overly the deep 
aquifer in,the westerly part of the basin already contain fairly 
'heavily mineralized groundwater, but onlylimi ted conununication 
between th~se ~erched waters and the better quality, deep aquifer 
water exists. This communication is in the rorm of agricultural" 
wells whose casings are perforated in bath zones and also via 
discontinuities in the clay lenses. 

" 6. As increased~umping takes !:Jlace within the basin, gradual 
·water table lowering is expected within the basin. Within the 
confined a~ea, this could make for increased movement of the 

~ relatively mineralized perched water into the deeper ~quifers 
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below. Ii, fact r ~"e e;.:::"st ::"nS '?umpiil.g depression· 2.t. the eesterly 
edge of the con~ined ere2. may already be drawing ?erched water 
"backwards" i.!'lto L1E: de:::Jr'2ssion, causing increased mineraliz,ation 
of this bettef quality ~eeper water which, in turn, may be even­
tually drawn wes1:erly beneath the "clay cap" under the influence 
of the local irrigation SlUIn:;age. 

, 
7. I-. theore1:ical mineraliza~ion trend of thE: groundwater based 
upon salt accumulation from various mechanisms would indicate 
a gross rate of mineralizatio~ for the entire gro~ldwater basin 
of roughly 4 mg/l per year, ignoring the effects of soil preci­
pi~ation. However, as previously indica1:~d, some areas would 
experience morE: miIF.erai.ization 'ail.d other areas relatively little 
mineral increase. Shallower wel:s would probably be greater af­
fected than deeper wells. 

8. The poiil.t sources of waste clscherge, such as municipal 
wastewater disposal opera1:ions, do not currently ?resent 
a major source of groundwater ?811ution. Agricultural opera­
tions, although apSlaren1:1y not contributing salts to the area 
significantly more than M & I operations, do subtract much more 
water froffi the area than the latter, thereby tending to redis­
tribute anc concentrate the minerals in certain, aroundwa1:er 
areas. Also, the contribution of nitrbgen (usuaily in the form 
of nitrate) is a fairly significant effect of agricultural oSler­
ations. (Long-range studies involving the agricultural community 
are. currently underway to attempt to mitigate these problems). 

Salt :Salance 

1.. Sources of saIl: inflow to l:he Santa Maria Groundwater 
Basin include surface runoff, ~recipit:atior., M & I accre1:ions 
and agricultural return flows. Salt disposal from the basin 
occ~rs through the processes of surface ou~£low and subsurface 
outflm·! . 

2. Agricultural water use has a signi=icant impact on basin 
water quality by concentrating dissolved solids thrbugh evapo­
transpiration of ·groundwater and through the leaching of 
applied fertilizers below the root zone. However, only the 
latter mechanism represents new solutes added to the b~~in. 

3.· M& I efflue"t discharge accounts for about 10 percent 
of the total 84,000 tons/year salt inflow to the Valley. 
Subtractinq the estimated salt outflow ,from the basin bf about 
35,908 tons/yeer (T/yr) ,.ind~cates a net salt addition of 
about 48 1 500 T/yr under 1975 conditions. These results are 
limited by the accuracy of the assumptions and data employed in 
the calculations. ' 
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4. Water quality ,in the Santa Maria Basin is projected to 
deteriorate slightly a~ the rate of salt buildup increases. A 
r ising population, along with, increases in agrical tural . 
acreage and water 'use, will tend to compound the currently 
adverse salt balance. Water Agency projections indicate that 
net salt additions to the groundwater basin will increase slightly 
by the year 2000 to about 56,600 T/yr, assuming no supplemental 
water supply has been made available~ A sample calculation 
assuming that as much as 10,000 AFY of State project water were 
to be imported to the area by the yeq.r 2000 (thereby causing a 
reduction in groundwater extractions) indicated that the n~t 
salt additions would be about 53,,1'00 T/yr under such conditions. 

5. ,', There is a nee'd. for better data on the mineral quality of 
surface outflow leaving the basin, and all estimates of salt 
balance are sensitive to the assumptions made on this item . 
The Water Agency assumptions and salt balance results, in this 
regards, are much closer to those of Brown and Caldwell than 
to those of Toups Corpqration. 
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SANTA MARIA GROU~DWATER BASIN 

Location and General Features 

The Santa Maria Groundwater Basin underlies a large coastal 
valley in northern Santa Barbara and southern San Luis Obis~o 
counties. The Santa Maria Valley trends ina northwesterly 
dir,ection for app,Loximately 28 miles and attains a maximum width 
of ,'Li miles. 

Total surface area of the Santa Maria Plain, Nipomo Uplands, 
Sisquoc Plain and tributary watershed of the Santa Maria 
Vall~y is estimated at 164,000 acres. 

The limits of the groundwater basin encompass 107,000 acres, 
with about 30,000 acres of this total lying north of the Santa 
Maria River in San Luis Obispo County. Of the total basin area, 
about 30,000 acres of the weste=n portion are covered by a semi­
permeable alluvial cap. 

The basin is bounded on the northwest by the·San rtafael mountains 
and on the north coastal area by a topographic. groundwater divide· 
in the vicinity of Nicoma Mesa. The groundwater basin continues 
eastward under the Si~quoc River Plain to a point two miles east 
of Foxen Canyon where the ffiain water body pinches out, giving 
way ~o river gravel deposits which directly overlie the consoli­
dated basement rocks. The southern groundwater basin boundary 
east of Highway 101 extends well into the Solomon Hills and is 
in hydraulic continuity with the San Antonio Basin to the south. 
Over this area, the basin boundary is assumed to be the topo­
graphic divide between the two basin-valley watershed areas. 
West of Highway 101, however, the southern;boundary generally 
runs along the noithern flanks of the Solomon and C~smalia 
Hills to the Pacific Ocean. The western basin boundary lies at 
the contact between the water-bearing formations and the ocean 
floor approximately two to four miles from the coastline. 

Cultural Development and Historical Groundwater Use 

Virtually all of the water consumed in the Santa Maria Basin 
for irrigation, livestock, and municipal and industrial uses is 
derived from the underground water supply. Since the early 
1900's, agricultural acreage has steadily increased to the point 
where, in 1975, irrigated agriculture accounted for 86% of the 
net consumption 6f groundwater in the basin. The principal com­
munities in;thebasin include the City of Santa Maria, the City 
of Gu~dalupe and the unincorporated Orcutt area. Important water 
cOllsuming industries include oil extraction and processinga~ti­
vities in·the Santa Maria, Nipomo Mesa, and Cat Canyon areas, 
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a suga~ beet refi~e~! ~n~: lives~ock fodder produci~g plant near 
Betteravia, various ranc~es .devoted to livestock raising, and 
a vegetable ~ackingplant in Santa Maria. Total municipal and 
indu~t~ial groun~water extractioni totaled approximatel~ 
20,000 AF in 1975. Of this total, approximately 13,000 AF were 
consum~tively ~sed, which represents about 14 percent of the 
basin-wide net .pumpage in 1975. 

Climate 

The climate of the Santa Maria Valley is characterized by a 
dry slimmer and a wet-· winter season ",:ith the bulk 0: the preci­
pitation occuring betw:een October 'anc. April. P:::-evai::"ing storm 
patterns generally originate in the Pacific Northwest, moving in­
land from the Pacific Ocean. During the summer, moist marine 
air layers bring heavy fog into the coastal valleys, thereby 
reducing ~otential evapotranspiration. 

Average annual rainfall values vary considerably over the basin 
with the lowland areas generally receiving less rainfall than 
the su:::-ro~lding foothills and mountains. The annual precipita­
ti0n values at the City of Santa Maria for which records are 
availabl:e since 1886 are ass;.}med to represent average rai:1fall 
over the entire basin. Mean annual orecipi tation over the. period 
1868-l976 was calculated as 13.44 inches. For years before 
actual records are available for the Citv of Santa Maria, the 
rainfall -data---are based -on t:.Se--a;:~llic-ati~r;~- ·oz"-"a ver"age rain.-fall 
-iridIc"es -6:' the ave:::-age rainfe.ll ~t Santa Harie. during ~heperiod 
of record. (See FiS's. 1 and 2). 

Temperat'-lres vary considerably between winter ane summer, but 
the mean annual temperature is near 60 0 r. Duri!1g the winter, 
f:::-eezi:lS tempera::ures are infrequent. near the coast with the 
probabi~ity of below freezi~g tem?eratures i:lcreasing as a 
func::ion of distance from the coast. Su~uer tem~eratures are 
mild averasing near 70 0 E'. Oniy on rare occasio;;s duri!1g Santa 
Ana conditions do temperatures a?proach 100 0 F. 

Previous Investiqations 

Th~ mos~ comprehensive -anal.ysis 0= the geology, surface-water 
and groundwater resources of the Sant.a Maria Basi:l was accomplished 

l by G. F. \'i'orts, Jr. of the USGS in 1951 (1). The present study :-\ 
has largely relied upon the description of the basin geology as l~ 

. reported in Worts' investisation. The U.S~ Geological Survey 
published another report in 1966 (2) in an. attempt to evaluate 
previous investigations and to determine the effect of Twitchell 
Reservoir releases on the safe yield of the basin. The above 
report sQ~uarizes hydrologic data for the period 1919-1959. 
Brown and Caldw.ell (1975) analyzed the hydrologic budget for 
the basin i:l a study on local sources of pollution (3). Toups 
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Corcoration ~ublished an excensive study of Santa Maria Valley 
water resources in 1976 (4). The USGS has also recently completed 
a water quality study of the 'Santa Maria Basin which was 
;:)Ublished in j:uly 1977 (15). " 

Purpose and Scope of the Report 

This study was undertaken to evaluate the current overdrafting 
situation in the Santa Maria Basi~ in terms of the long-term 
safe yield. Data from previous ,investigations were reviewed 
an~ amended where appropriate. Hydrologi~ data for the period 
195'9-1975 were dev~loped in terms of the elements of recharge 
and discharge, and ·changes in g~oundwater storage over this period . 
This 17 year period, when combined with previous information 
:rom USGS reports, extends the available data base over the period 
1919-1975. 

In addition, data from the 1976 Toups report (4) were analyzed 
and the 'elements of recharge and discharge over the 1935-72 
base period were independently developed by the SBCWA. 

!~~ Basin Geology 

f- General 
~. 

---~. 
,. 

The groundwa1:er basin overlies and is bounded by consolidated, 
impermeable, Tertiary and Jurassic rock formations which out.­
crop along most of the basin periphery. TheSe rocks are es~entially 
non-water-bearing, except for fracture systems and springs •. 
which locally yield small auantities of water. The unconsolidated 
water-bearin~ ~eposits are-of uppermost Tertiary and Quat~rnary 
age and outcrop over an area of apprcximately 107,000 acres. From 
oldest to youngest (upward succession) these deposits include 
the Careaga sand, Paso Robles formation, Orcutt formation, Terrade 
deposits, Alluvium, River-channel deposits, and Dune sands. 
Over the western extent of the basin, the upper alluvium acts 
as a confining layer over the main water body. . ; .~: '. 

_---r_.J-.~ 

. ,:' 

I -

Stz-ucture 

The Santa Maria Valley lies between the San Rafael Mouritains on 
the north and the Solorron-casrnalia Hills on the south. The basin 
is thus a structural depression between the .two ranges with the 
basement rocks forming ~ broad syncline. The axis of the syndline 
runs beneath the Sisquoc River channel,in the eastern part of 
the basin where the flanks of the syncline rise steeply to the 
north and gently to the south. The basin thickness and lowest 
elevation in the Sisquoc Plain are 1,600 feet and 1,200 feet 
below MS~, respectively. West of the town of Sisquoc, the synclinal 
axis turns southward away from the river channel and trends 
toward the Orcutt area. Just west of the town of Garey, th~: 

'basin thickness remains near 1,600 feet, but bedrock elevation .. 
rises to 1,000 feet,indicating a slight structural closure (approx­
imately 200 feet) under the Sisquoc Plain. In 'the vicinity of 
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Orcu~~ and continuins w~sbward to'the coast, the synclinal axis 
~ren~s parallel to and slightly north of the Casmalia Hills. 
From the Orcutt area to the coast, ,the basin asymmetry is re­
versed from the Si~quoc and eastern basin structure. The middle 
and western portions of the basin have synclinal flanks which 
slope steeply upward to the south and gently upward to the 
north. The th~ckest section through the basin is found in the 
oi~utt area, where the basin thickness is about 2,800 feet, an4 
the bedrock elevation is about 2,600 below MSL. 

Further west near the town of Guac.alupe, the maximum basin 
thic}c::-ress (over the synclinal axis about a mile southwest of 
Guada.lupe) iZ; approxim.~tely 2,OOO,fee'C., with bedrock eleva~ion 
at 1,900 feet below ~s~. The main basin, therefore, has a pro­
bable structural closure of at least 700 feet, since the bedrock 
appears to slope upward from Guadalupe to the coast. 

For the main groundwater body of 107,000 acres, the ave:::-age ". \ 
depth is approximately 1,000 feet. Therefore, the basin volume 
is roughly 100 million AF while the portion above sea level 
is about, 20 million AF. 

Geoloc;i<;: Faults 

There are several minor faults along the southern boundary of 
the basin paralleling the Solomon and Casmalia Hills which do 
not have any effect on sroundwater movement because of their 
peripheral location. However, there are two, or possibly 
three, major faults between the town of Sisquoc and ,the City 
of Santa Maria which displace basin sediments. These faults 
are roughly parallel, striking in a direction slightly west of 
norti. 

The faults cut the Careaga sane and Paso Robles formation but 
do not appea:::- to offset the Pleistocene or recent sediments. 
Movement alons the faults is thought to be predominantly verti­
cal, with maximum di'splacemer.t on the Santa l1aria fault measured 
at near 150 feet. Because of the lenticular nature of the strati­
graphic units which comprise the Paso Robles formatioD, ground­
water movement across the fault plane is im?eded to some extent 
as evidenced by the steepening hydraulic sraeient near the 
fault trace. 

Water-Bearing Properties of the Stratigraphic Units 

The consolidated Tertiary ~nd Jurrasic rocks are essentially 
non-water-bearing because of their density, compaction and degree 
of cementation. However, small quantities of water may be 
conveyed through fissures, joints and fracture systems to the 
adjacent unconsolidated water-bearing rocks. Small springs 
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which issue from ~he south flank of the San Rafael Mountains 
and a limited nwnber" o{ wells wz-tich tap the basement rocks 
for water for domestic uses rndicate that a relativelY small 
quantity of suhsurface inflow en'ters the basin in thi~ manner. (1) ~. 

Over most of the basin, the unconsolidated water-bearing sedi­
ments essentially behave as a single aquifer system except in 
the western portion of the basin, where 30,000 acres are confined 
under a clay cap in the upper alluvium. In general, permeability 
of the aquifer decreases from east. to west as the sediments be­
come more fine-gr~ined. In the eistern portion of the basin, 
coarse-grained surficial deposits readily transmit substantial 
amoUnts of seepage' from the Sisquoc and Santa Maria Rivers to 
the underlying grouridwater body. I 

The most important water-bearing formations In the basin are 
the Alluvium and the Paso Robles formation which constitute 
the bulk of the water-bearing dep0sits. Locally, the Orcutt 
formation is also an im/?ortant aquifer system. In the Orcutt 
Uplands area, this i:orma tion is, the prin'cipal source of supply, 
and yields some of the best quality water available in the Santa 
Maria Valley. While the Careaga sand lies at the base of the 
water-l'>earing formations, it:s /?ermeability is quit:e low and it 
is,nottappedby wells. 

The Alluvium (thickness 0-230 ft.'l of recent age occupies the 
river-channel area in the eastern ~art of the basin and spreads 
over a broad ?ortion of the cent:ral and western valley. In the 
eastern part of the basin, the Alluvium is more coarse-grained 
and hignly pe.::-meable than in the coastal portion, where two¥'t-'---­
distinct. members become evident. The upper member near the 
coast contains clay layers whicz-t form a confining cap over the 
groundwater body. The lower member near the coast is fairly 
coarse-grained with good permeability and is the primary source 
of water for wells in the coast:al region. 

Beneath the Alluvium and the Orcutt ~ormationf the Paso Robles 
formation ranges in thickness from 0-2,000 ft. This formation 
is filled with lenticular bodies of gravel, sand, silt, and 
clay of continental origin. The coarse-grained deposits wi thin 
the Paso Robles f6rmationprovide most of the water that is 
tapped by wells in the basin . 

Storage Capacity 

j 

Tota,l groundwater storage within the saturated deposits of' ." 
the groundwater basin has been previously estimated at 10 million 
AF. However, the usable storage capacity of a coastal ground-
water basin is limited by the threat of seawater encroachment 
if lowered water levels near the coast produce a landward hydraulic 
gradient. 
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Table 1 

SANTA MARIA BASIN 

ESTIMATED GROUNDWATER IN STORAGE~/ 
CHANGE IN 'GROUNDWATER STORAGE (AF Xl, 000) 

Storage Surface 1,000 AF in Storage 

Uni t Area CAC) 1918 1950 1959 

Guada1upe~/ 25,000 235 171 145 

* Nipomo 10,500 250 160 140 

',Betteravia 6,100 82 65 47 

Santa Maria 17,400 540 292 265 

Fugler Point 5,500 230 153 170 

Orcutt 16,200 460 277 290 

Bradley Canyon 22,000 1,020 992 900 

Sisquoc 4 1 280 255 252 250 

1975 

145 

140 

43 

223 

170 

238, 

855 

240 

Total 107,000 3,070 2,360 2,210 2,054 

Dewatered Storage eAF) 

1950-59 1959-75 1918-75 

Net 150,000 160,000 1,020,000 

Average Annual 17,000 10,000 18,000 

* Nipomo storage unit is outside of Santa'Barbara County. 

~/1918, 1950, 1959 estimates from USGS (Miller & Evenson, 1~66) 
showing groundwater in storage above sea level. 1975 figure 
developed by SBCWA . 

b/' - -' 
--Groundwater in storage from 10 ft. above sea 'level to top of 

saturated zone. 

Dewatered storage numbers are rounde'd. 
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Esci~ates o~ grou2~wat~r in storage for the.years !918, 1950, 1959, 
ane :375 are show~ ~~ .Table l for each of eigh~ storage u~its 
deli::eatec. i::. Figc:re 3. These figur-es represent groundwa::er in 
storage above sea level ~or ali o! the storage U~l~S except 
Guadalupe for which the.USGS arbitrarily chose the depth between 
10 feet above MSL ane the top of the saturated zone as providing 
an adequate natural barrier against sea-water intrusion (2). 
The previously compiled data trom the USGS showed a total decrease 
in storage of 860~000 AF for the period 1918-59.which represents 
an average anroual dewatering 0:;: 21,000 AF. 

Esti~ated groundwater in storaqe :;:o~ 1975 was indirectly calculated 
by the Water Agency. in the pro~es~ .0: deteLnining storage changes 
between 1959 ana 19·75. Due to the abc:r1dance of conflicting 
repo::ts as ,tc historical water level changes in the Santa Maria 
Basi~, the Water Agency sought to'inaependently evaluate these 
trends. Approximately 250 static water levels in various wells' 
thrOughout the basi" were plotted on a base map and spring .1975 
water level contours were interpolated between these data points. 
(See Fig. 5). Data for ttese wells were derived from USGS -, 
measureme~ts (5) and from data supplied by the City of Santa I 
Maria, Southein California Watar Company (California Cities Water I 

CompaDY), Lake !1arie Water Co:;npany, a:1G. Union Sugar. The water JI 
level contours reveal signi~icant depresSions in the water table 
west of the City of Santa Maria, south of the city near the . 
airn~rt; and east of the tow~ of OrCUtt. While the area of 

- J 
closure west of the city represe:1tsan area of intense agricultural 
water demand, the depressions south'of the city are the result 
of ffiu~ici?al a:1d inc.ustrial extrac~ions by the CitY,of Santa 
Maria and the unincorporated Orc~tt area. I~ addition, comparison 
of 1975 water level contours prepared by the Water Agency and :a 
cont::m:::- map from a recent USGS reppr-t revealed a very good 
correlation. 

In conj~nctic2 with water ~eve1 contours for the spring of 
1959 previously a2velopec. by the USGS (see Fig. -4) water level 
contours for spring 1975 prepared by the Wat.er A-gency were 
used to determine changes L,1 groll.,:dwater sto·rage over this 16 
year period. 3y superirnposi:1g 1975 water level contours on the 
1959 centour [;lap, cr.anges in water levels for each of the town­
ship sections in the basin were determined. Using specific 

~ capacity values sl_irnrnarized in Toups 1975 [App. 0(4) J and a known 
area of eac~ township section; actual decrease in groundwater 
,volt:me was deterffiined. Because water level declines in: the 
GuadalupE Storage Unit actually represent a loss of head over 
the confined area rathe:::- than ~n actual dewatering of sediments, 

rS?eCifiC yield values as summarized by Toups ,,'ere not employed 
over the confined area. Instead, it was· assumed that there . 

---- wa~. no decrease in groundwater storage in the Guadalupe Storage 
, Un ~ i:. 
L----

Between 1959 and 1975, net loss of groundwater in storage 
amounts to 160,000 .ll.F, or approximately 10,000 AFY. The most 
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significant storage changes o~curred in the Orcutt, Bradley 
Car:yon and .Santa Maria storage units. The net loss in 
groundwatei,volume for each of these storage units was found 
to be 50,DOO AF, 45,000 AF, and 40,000 AP, respectively. For 
those areas in which insufficient control over the water level 
contours existed, no storage chan~e calculations were made. 
Furthermore, there was probably some lowering of water levels 
along the southern margins of the basin in response to declining 
water levels in the central oart of the basin. For the reasons 
outlined ~bove, these storag~ change figures are believed to be 
conservative. Since 1918, when basin water levels were at an . 
historic high, ~~ll over one ,million AF have been removed ~rom 
storage,. 

Selected hydrogra~hs for each of the storage units in Santa· 
Barbara COtL.'l.ty are assembled in Appendix A. Hydrographs for 
the Sisquoc and Fugler Point storage units show the dramatic 
fluctuations in static water levels as t~e result of recharge during 
wet years and drawdown during dry periods. The pronounced peaks 
can be attributed to the direct influence of recharge through the, 
hig~ly permeable channel deposits of the Sisquoc and Santa Maria 
Rivers. ~hese peaks display a good correlation with periods of 
highstrew~£low. 

Hydrographs of wells which are farther removec rrom the influence 
of r~ver recharge show a progressive flattening. Wells 1W34-2Rl, 
lO/34-22Rl, and 9N/34-8E roughly lie i~ a plane of cross-s~ction 
thro~gh the basin at a distance of ~ mile, 3~ miles, a~d 7~ miles, 
respectively . 

3eyond a decrease in t~e magnitude of the recharge peaks of 
wells some distance f~om the river, a considerable lag time is 
evident in the response of these water levels to river recharge. 

. . ..:: .... 

In well lON/34W-2Rl, the peak water level after the relatively . 
~et year in 1969, occurred in 1970, whereis the corresponding .. 
peak :or well lON/34W-22Rl occurred in 1971. This indicates \., 
that the wave of river recharge took a?proximately one year to \ -Co-:.·· 
travel a distance of three miles from "::he river channel to the .-i' 
edge of the Santa Maria Plain. 

Similar observations by Worts [USGS 1951 (1)] also revealed 
progressively smaller rises in water levels at some dis~ance 
from the river as well as a slower response to river recharge., 
He associated water level rises with the movement of a r~charge 
mound away from the river water channel. To some extent, this 
mound was interrupted or partially masked in: areas where water 
level rises coincided with peak demand periods. Worts concluded 
that in the unconfined area "during years of average recharge 
from streams, the mound probably does not extend far beyond 
the southern edge of the plain, and during years of below­
average r~charge it probably does not move even thab far south 
In the confined' area, the recharge mound was not considered to 
affect the hydraulic head until it had produced a general rise 
in water level along the greater part of the inland boundary. 
of cOilfinement. 
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, 
Because of ~ne relative isala~icin of the southern portion 
of the 8asi;-, froffi r:cver recharge, nat.u.::-al recharge to Better-
avia, Orcut=, and Bradley Canyon stora~e units is primarily 
dependent oC1 deep pe:rcolation of rainf'a1l ane. subsurface inflow. 
Therefore, ~hese areas are probably recharged only during periods I 

of above 2.verage rainf2.1l. Groundwater storage depletion in the 
Orcutt Storage Unit has amounted to approximately 50,OOOAF 
during the 1959-75 period. Based on a wei~hted percentage.of 
the sur£ace 2.re2. of the Orcut~ Uplands as compared to total area 
of the 8asin, deep percolation of rainfall and subsurface inflow 
in the Orcu~t area 2.verages abou~ 2,000 AFY. Given an average 
of M & I consumptive extractio:-;.s totally 6,000 MY for the 
Orcutt St,orage Unit, 2.n:.average annual overdraft of ~, 000 Ai'Y 
would be ex~ected. This value is co~~arable with a conservatively 
estimatee. storage loss value of 3,200' AFY, calculated for the -
Orcutt Storage Unit. 

Hydrologic 3alance 

To evaluate the magnitude of the overdraft in the Santa Maria 
Basin, the 21emen~s of recharge and discharge are examined in 
order' 1:.0 Qeterminet:he perenf'.ial yiele. of the basin. Over­
draft occurs whe~ the ~uantity of water withdrawn from the b2.sin 
exceeds t:he perennial yiele.. The eleme!'.t:s of discharge are 
subtractee.from the elements 0:: recharge and the difi'erence is 
balanced against the observee. changes in s~orage for sever2.1 
time perioe.s. 

The seiectian of a representative base period 1S essential to 
the develo~~ent of a hvdrolocic eauat:ion which will evaluate 
long-term ~one.itions within the b~sin. For a base period to .be 
represe~ta~~ve climatica~ly, it shoule. i~clude a typical wet and 
dry pe::iod. A curve·depict.inS t~e accumulated o.ep2.r"ture from 
long-term ~ean rainfall is a useful taol in choosing a represent­
ative base perioo. (see Fig. 3). For a base perioe. to have mean 
rainfall near the long-term average, a line joining the beginning 
and end of t.he ·period should De close to horizontal. In addi­
tion to these considerations, for change of ~t6rage purposes, 
it is i~portant to start the Dase period at a time such that 
the imrnediately precedirlg year was not extremely wet, and not have 
the base period end ina year that was extremely wet (6). This 
is done in order to avoid uno.erestimatiOrl of groundwater storage 
that may net reflect: "water in transit" that has not been re~ 
flected in basin water levels. 

Hydrologic equations and change in groundwater .storage calcula­
tions were developed for the periods 1959-75, and 1935-72. The 
1959-75 period, although somewhat drier than 'the long-term 
aver2.ge, shows the effects of Twitchell Reservoir releases on 
natural recharge. The 1935-72 period, as employed in the 
Toups study (4) r meets the necessary conditions of a base period, 
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and is 'considered to bes,::: represenc: long-term hydrologic condi­
tions i" t.ll.e Santa Mai:-ia: 3asin. Data ::or this period were 
independently devel,o?ed by the 'Wat.er Agency and compared to 
data generated in the Toups study: 

Elements of Recharge 

Recharge to the groundwater basin occurs t.hrough the process 
of stre~~ seepage, deep percolation of rainfall, and subsurface 
inflow from the surrounding :00thi1l~mountain watershed. Ground~ 
water recharge by irrigation retur~ flows and from M & I uses 
are indirectly included in the equation by calculating net 
consumption by agricultural and M & I water purveyors. 

- I 

Preliminary estimates of groundwater recharge by the Water Agency 
were based on the aSSUmption of extremely limited deep percolation 
over the confined area. However, because this methodology con­
sistently led to overestimations of net disposal from the basin, 
an allowanye for deep percolation within the confined area has 
been included in subsequent evaluations. A recent publication 
by the USGS (16) has also tended to substantiate these conclusions 
pertaining to recharge over the confined area. =igure 6 shows 
a diagrammatic section through the area of confinement. It is 
apparent from this cross-section that the clay layers are areally 
and vertically discontinuous, wit.h the volume 0:;: clay in the 
section decreasing in proportion to the distance inland from 
the ocean. Therefore, the potential for groundwater recharge . 
also increases by a similar function. Thus, the series of con-, 
fining layers act as an aquitard rather than an aquiclude to . 
groundwater movement. Es~~tes of rainfall infiltration and :j' ' 
irrigation return wat.,ers in t~is repor":. include a:1 allowance ~, 
of one-half the ~otential groundwater recharge by ceep percolation . 
over ~he confined area. 

Stream Seepage 

Recharge to the groundwater body occurs by the downward and 
lateral percolation of water from flowing streams. Due to the 
depth of the water t,able below the streamcoursesand the high 
permeability of the river channel deposits, large seepage losses 
are experieDced by the Sisquoc and Santa Maria Rivers. In 
addition, several other tributary streams contribute' significant 
amounts 0: seepage to the groundwater basin. Estimates of the 
total stream seepage in the Santa Maria Basin are calculated 
as the total inflow minus total outflow from the basin. Because 
there are few phreatophytes along the major streamcourses, evapo­
transpiration of streamflow is considered negligible (1). 

Estimates of seepage losses for the period 1919-59 were made qy 
the USGS [1966 (2)). Seepage losses for the period 1959-75 
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since Twi-tchell ReServoir has been in operatio;', were je-::'e:::;ni:-ted 
from gaging stqtion records of inflow from streams -::'ri~utary 
to -the Santa Miria Valley area plus an estimate of ungaged 
runoff minus the measured outflow to the ocean. Gaging station 
records of inflow i:-tclude -those of the Sisquoc River near Sisquoc, 
La Brea Creek, Tepusquet Creek ,. Foxen Creek and the CuYama 
River below Tw-itchell Dam. Streamflow records of the Santa -; 
Maria River aL:. Guadalupe gaging station are assullled to equal i'---
outflow fro~ the basin_ ~ 

Estimates of runoff from ungaged streams tributary to th~ 
basih are derived from Toups t976 (4)luse of the "recoverable 
water" cone-ept develOped by the USGS [1965 (7)) _ The isohyetal 
meL~od was employed to determine the volume of precipitation 
over the 57,000 acre foothill-mountain watershed. By subtracting 
the estimated evapotraspirative losses over this area from the 
derived rainfall volume, the amount of residual water available 
for direct groundwater recharge and surface wa-ter r~noff was 
estimated. I E'or the purposes of: -this report, a f:igure 0 f 1,500 MY 
of "recoverable water" is used -to represent the long-term 
runef: from ungaged strea~s in -the Santa Maria Valley. 

Gaging ~tation records and es-timates of seepage losses in the 
Santa Maria Valley are presented in Table 2, which reflect losses 
over the entire basin. v,Thile Toups ,1976 Santa Maria Valley 
Water Resources study derives separate hydrologic budgets for 
the Sisquoc Plain and Santa Maria Valley, the two areas are 
in rea~it.y hydraulically connected and, consequently, have 
been corisidered as a single aquifer system in this repori:. 

Underflow froin strea,IlS tribu-ta::-v to the basin ha's beeCl considered 
negligible. Surface inflow into the basin is measured a~ t0e 
Sisquoc River near Sisquoc gaging-station 2.5 miles above La Brea 
Creek. The relatively small mas~ituce of under~low is related 
to a low concrete dam about 1,000 feet above:tne gaging station 

'which reportedly extends to bedrock, thus intercepting most of 

'­
\ 
\ . 

\~ 
_L. 

l2 
j < ... 

the underflo~. Records of -the gaging station below Twitc~ell . 
Reservoir do not measure 'underflow nor small.,.scale diversions \-., .. 
along the 3.5 mile section of the Cuyama Riyer upstream to the ~. 
dam. However, the magnitudes of these values are probably negli- . '. -:. 
gible in relation to the total stream seepage for the basin. . ·7 . 
In the remaining tributary streams, quantities of underflow are 
·extremely small. 

Average annual stream seepage in the Santa Maria Basin for 
the period 1959-75 since Twitchell Reservbir has been in opera­
tion, is estimated at 62,000 AFY. For the base period 1935-72, 
the average annual stream seepace, modified to show the effect~ 
of Twitchell Reservoir for year~ i~ which it was not in operation" 
results in a long-term groundwater recharge by stream seepage • 
that may be ~xpected in the future of approximately 70,080 AFY. 
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Tuble 2 

SANTA MARIl\ GROUNDWATER BASIN 
STREAM SEEPAGE'" (AP) 

\.<Ja ter Net Water Net 
Year' Inflow Outflow See\?age Loss .. Year Inflow. Outflow Se~e Loss 

1935 43,200 3,600 39,600 1960 4,110 0 4,110 
36 55,500 19,300 36,200 61 090 0 890 
37 190,000 880,000 102,000 62 118,220 24,270 93/950 
38 262/000 135,000. 127,000 63 8/260 0 8,260 
39 24/600 0 24,600 64 4,300 0 4,300 

1940 27/7000 0 27,700 1965 16/680 0 16,680 
'41 333,000 ' '183,000 150,000 66 31,050 910 30,140 
42 52,600 1,090 51,500 67 214,000 32,090 181,910 
43 178,000 71,900 106,000 68 56,420 . 100 56,320 
44 83,000 13,560 69,400 69 469,100 179,670 289,430 

1945 49,250 4,950 44,300 1970 130,680 130 130,550 
46 29,500 4,880 24,600 71 22,390 0 22/390 
47 15,800 2,540 13,300 72 7,430 0 7,430 
48 4,000 0 4,000 7J 97',210 10,000 87,210 
49 7,000 0 7,000 74 57,930 210 57,720 

1950 13,100 2,460 10,600' 1975 27,340 300 27,040 
51 6,300 '·0 ,. 6,300 
52 210,800 104,700. 106,000 Total 2,281,630 
53 27,200 .i 360 26,800 
54 29,900 1,270 28,600 Average Annual Stream Seeeage 

1955 11,100 0 11,100 1935-72 55,500 AFY 
56 36,500 4,200 32,300 1959-75 60,750 AFY 
57 6,200 0 6,200 
58 270,300 133,500 137,000 
59 14/500 0 14,500 

* Stni.am seepage data for ·the 1935-58 period from previous USGS estimates (2). Seepage estilllates 
f6t the period t959~75Id~~ived~by thetW~ter·Agency'-.ftom USGS gaging 'station records. 

:i. ..' }~. :; ,,'. ~;~. .,;,f,.' .. '.' 1.1" 1.1 I 

<' 
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Twitchell Rese~~air 

Twitchell Darn~as completed in 1959 and first began capturing 
runoff from the Cuyama River and its tributaries in 1962. 
The reservoir nas a capacity of 240,000 AF of which 151,000 AF 
are devoted to a conservation pool, and 89,000 AF are reserved 
for flood control storage. Operation of the reservoir involves 
controlled releases of stored water for groundwater replenish­
ment to the groundwater body along the Santa Maria River channel. 
Optimum flow. in the Santa Maria Ri~le:r for maximum groundwater 
recharge is considered as 300 c~s. Thus, if flow in the Sisquoc 
Riv~; equals or s~rpasses 300 cfs, no releases are made. If 
flow in th,e Sisc;uoc :River is les"i tnar: 300 cfs, releases from 
~he reservoir are made to make up the difference. 

The USBR [1959 (8)1 originally estimated the incremental yield 
from Twitchell Reservoir at 21,200' AFY. This value was derived 
from theoretical data developed before the reservoir was 
actually p0t into operation. A computer anaiysis developed 
by Toups [1976 (4)] determined the long-term yield of Twitchell 
Reservoir over the 1935-72 base period to be 19,750 A?Y. In ~~ 
the present determination of the perennial yiel~ of the basin, _ 
an additional 20,000 AFY of recharge from stream seepage as 
Lhe result of controlled Twitchell releases was included in 
the estimates of recharge for those,years before ~he reservoir " 
existed. 

Rainfall Infiltration 

Rainfall over the entire basin is assumed LO approach the 
meas~red rainfall at the Citv of Santa Maria (see Fig. 1). 
For the purposes of deterillinlng dee~ percola~ion of rainfall, 
the basin has been divided into i=riceted end non-ir=igated 
acreage. Historical irrigated acreage data £or the 1959-75 
period are displeyed in Table 3. 

Groundwater recharge may occur through the downward percolation 
of rainfall through the soil profile to the water table. The 
major proportion of rainfall is disposed of by surface runoff, 
evaporation, and transpiration. However, a small quantit:y of 
rainfall may percolate to the groundwa~er body under proper 

.cOnditions. This quantity is dependent on such factors as 
soil type, depth to the water tab-le, slope, vegetative cover, 
field capacity, and storm characteristics. Most of the rain­
fall on a given area during periods 0 f average precipitation is 
held within the soil profile'or is returned to the atmosphere 
through evapotransipration of plants. Only during years of 
above average rainfall does any Significant quantity of water 
pass below the root zone of plants under the force of gravity 
to become deep percolation. In areas of deeply rooted native 
vegetation, very little water is able to penetrate below the 
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N 
0 

.,,' 
, .. 

, ' Truck Field, P05tllre- Citrus" 

Cro(l5 Crop!' Alfalfa Avocados 

1959 15,653 7,376 3,98!l 0 

. \", 

1960 ' 15,655 7 ,702'" ':. 4,462 7 

61 15 , 6'54 8,028' ' :., ~,935 14 

62 15,650 8,354 5,40 B 21 

63 15,646 8,680 5 ,881 28 

64 15,642 9,006 6,354 35 

1965 15.,638 9,332 6, B 2 7 4 2 

66 15.1'.35 9,658 7 ,300 ~ 9 

67 15,632 9,983 7,773 56 

68 15,628 10,313 8,243 60 

69 17,268 10,118 7,922 51 

1!170 18;908 9,922 7,600 42 

71 20,548 9,726 7,278 33 

72 22,188 9,530 6,956 24 

73 23,828. 9,334 6,634 15 

74 25,468· 9,138 ' 6,312 6 

1975 27,110 8,942 ... 5 991 0 
, , 

Avn. 17.991 9,13 B 6,492 30 

Annual 
Condition 

Tnl>1e 3 

SANTA MARIA GROUNlmATER BASIN 
AGRICIlLTURAL ACRf!AGf!~/ 

Vinclards Ornamentals DociduoU5 

;, 

f) 20 

10 19 

20 19 

30 18 

40 18 

SO 1 7 

60 17 

70 1 6 

80 16 

90 1 5 

801) 81) 13 

1 , 528 1 78 11 

2,247 261 9 

2,966 356 7 

3,685 445 5 

4,404 534 3 

5,'121 626 0 

1,006 116 14 

rrrignted Dry \ Irrigated Ag!?/ 

Total Grain in Confined Area 

27,038 7,397 47 

27,855 7,191 47 
28,670 6,987 47 
29,481 6,783 4 7 

30,293 6,579 4 7 

31 ,104 6,375 48 

31",9l6 6,171 4 8 
32,728 5,967 48 

33,540 5,763 48 

34,349 5,556 48 

36,270 5,312 4G 

38 ,189 5,068 4 4 

40,102 4,824 42 

42,027 4 ,580 ·40 -

43,946 4,336 )8 

45,865 4 ,097 ·37 

47,790 3,846 36 

34,586 5 ,812 15,420 

(1959-74) 
~/1975 acreage figures inc]uue 8,807 acrcs of irrinatlld land 011 • .1·22 acres of dry-farmed grnin outside of Santa Barhara 

'County in the Nipomo aren. '.Acreallc data from D\~R land use stlldies[lDS9 (13) and 1968 ( 14)J ~nd the GRSU, ucsn, "1975 
Agricultural. Land Use ;.Survey" (15 ). Intermediate values were interpolated between years of eXlsting data. 

~/Agricultura1 acreag~ in confined area in 1059 and 1~68 from Toups, 1076, Appendix D '( 4 ). 1975 acreage in confined 

aren planimetered by SBCHA frpm 1975 agricultural land use maps. 
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root zone. However, more rainfall lS ava~lable for deep per­
colation on irrigated fa~mland since ap?~ied irriga~ion water 
maintains the ~oil moisture at or near field capacity. 

The chronological distribution of rainfall also has a signi~ 
ficant effect on deep percolation of ·rain~all. Precipitation 
which occurs during the early part of the rainy season will be 
readily taken up by vegetation or used to satisfy soil moisture 
deficiencies. Subsequent rainfall,will have a much greater chance 
of percolating below the root zone if the field capacity has 
been satisfied by earlier storms. Thus, high-intensity storms 
of long duration will result i~ much ~ore deep percolation than 
rainfall wh.icn is evenly spread out over ~he year. 

Since information on storm intensity and duration is generally 
lacking, previous studies have attempted to relate rainfall 
infiltration to vegetative cover. 'Little improvement has been 
made on the ~ethod of estimating rainfalL infilt~ation developed 
by Blaney ,in Ventury County 1934 U) The resul ts of this 
study were graphically summarized in i~fi~~ration curves relating 
rainfall to deep percolation on irrigated and no~-ir~igated 
land.. A subsequent study by Blaney et. al. 1363 (10) in the 
Lo~poc ~rea essentially confirmed earlier ~onclusions tiat deep 
penetration of ~ainfall occurs only in yea~s 0:: above average 
rainfall. These curves-are considered ~o ?rovi~e a re~sonable 
estimate of rainfall infiltratio~ in the semi-a~iQ Sp~ther~ 
California b~sins. 

Rainfall infiltration curves used in this re?or~ were patterned 
~fter those developed by Blaney in the Ven~~=a County investi­
gation (9). The~e curves were modified by Lhe Water Agency 
to show increasec deep !?enetration of rair..::all ?redicted by 
Blaney I s Lompoc study. It is asslli-ned here th~t flO deep ?ercol­
ation occurs if rainfall is less tha"n 11 i~ches on irrigated -----.--. 
land, or if rainfall is less than 17 Llcnes o.n areas of native­
,vegetation. Furthermore, it is assu:ffied ~ha ~ annual rainfall 
over 30 inches does not contribute any additional deep percolation. 
Similar observations in the Carpin~eria Dasin also indicate an . 
upper limit on rainfall which effectively increases the quantity 
cfdeep percolation (11). In addition, one-half of the potential 
recharge by deep penetration of rainfall over ~he confined area 
is included .i~ the cilculations. _ 

Rainfall infiltration data for the Sant.a Maria Basin are ?re­
sented in Table 4. These values were determined to average 8,700 
AFY over the 1935-72 base period, and 4,8bo AFY during the 
1959-75 period. The difference in these values is basically 
~ttributable to the lower than average rainfall between 1959 
and 1975. Rainfall infiltration under 1975 conditions was 
similarly calculated as 10,700 AFY, while by. the year 2000, 
average yearly deep penetration of rainfall is expected to 
increase slightly to 11,000 AFY. The increases in the lo~g-
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Water 
Year 

1935 
36 
37 
38 
39 

1940 
41 
42 
43 
44 

1945 
46 . 
47 
48 
49 

1950 
51 
52 
53 
54 

1955 
56 
57 
58 
59 

1960 
61 
62 ... 
63 
64 

1965 
66 
67 
68 
'69 

Table 4 

SANTAMARIA GROUNDWATER BASIN 

RAINFALL INF'ILTRATION~/ 
(AP) 

Rainfall Historical 
(in) Condition 

19.55 22,314 
'13.48 3,387 
20'.82 29,323 
22 .18 36,828 
11.51 1, 148 

14.61 4,671 
30.75 79,985 
16.95 8,146 
17.22 9,455 
14.56 4,614 

11. 31 1,105 
11.08 791 

9.42 5'1 
8,20 5'1 
9.17 5'1 

10.47 5'1 
8.66 5'1 

18.57 18,734 
10.87 505 
12.12 2,209 

13 .17 3,035 
14.56 4,614 

9.01 5'1 
25.86 55,007 

7.62 Xf 

11 .. 33 804 
7.11 Xf" ,', 

16.39 6;556 
11. 30 84,3 

7.81 5'1' 

11. 62 1,267 
9.13 5'1 

14.96 5,044 
8.25 5'1 

20.84 30,656 

22 

Current (1975) 
Condition 

'. 

27,820 '~-. . 

5,309 
35,241 
43,189 
1,799 

'7,322 
88,886 
12,768 
14,204 

7,233 

.'. 

1,443 
1,033 

~ 
Xf 
5'1 

5'1 
Xf 

22,093 
659 

2,886 

4,757 
7,233 

Xf 
F~:~··· 64,693 .. :::. 

Xf ';;,-' 

1,479 
, '5'1 ,': 

11,086 
1,425 

5'1 

1,995 
fJ 

7,946 
fJ 

35,358 

~.' . 

.. L::;· 
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Table 4 (cont'd) 

Water Rainfall Historical 
Condition 

Current (1975) 
Condition Year (in) 

1970 9.59 
71 9.82 
72 5.45 
73 19.63 
74 :.15.21 

1975 11. 59 1, 942 1,942 

Total '367,491 446,480 

I Annual Average 

1935-72 8,712 10,733 

1960-75 4,801 

Based on rainfall infiltration curves developed by the 
Water Agency, current condition represents 1975 irrigated/ 
non-irrigated acreage applied to base period rainfall. 
Infiltration values assume that one half of the irrigated 
and non-irrigated acreage in the confined area effectively 
transmit deep percolation of rainfall. 
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, I 

term averages of rainfall infiltration under cu~rent and 
projected condit~ons are associated with increases in irrigated 
agricultural acr~age, 

Subsurface Inflow 

The Santa Maria Groundwater Basin is in hydraulic continuity 
with the San ]\.ntonio Basin to the south, as shownjy water 
level contours depicting the base of fresh water (4) . A tODO-
graphtc divide follo~ing the crest of the Solomon Hills -
separA~es the basin along the southeastern boundary of the 
Santa M2.ria Basin. TO"ups estimated inflow from this source at 
1,000 AFY. Along with an arbitrarily chosen estimate of 500 
AFY subsurface underflow from the remaining consolidated rocks 
surrouncing the basin, total annual subsurface inflow to the 
basin is~stimated at 1,500 AFY. 

Est1.mat:es "of To"ted Recharge 

Average annual recharge ~rom stream seepage, subsur=ace inflow, 
and raiIlfall infiltration totaled 68,150 AFY durinG the 1959-
75 period. Over the base period 1935-72, average ~nnual re­
charge amounted to 67,200 AFY. Base period recharge, modified 
to show the effects of Twitchell Reservoir, indicates a long­
term anIlual recharge of approximately 82,000 AFY under 1975 
basin conditions. 

Elements of Discharqe " 
." J 

Discharge from the basin represe~ts the sum 6£ surface outflow, 
subsurface outflow, and the evapotranspirative losses from 
agricul::ural, municipal, and incustrial uses of groundwater. 
~urface outflow from the basin has already beeri accounted for 
in the calculation of net seepage losses from ·streams. Sub­
surface outflow from a coastal basin such as Santa Maria results 
in water irrecoverab~y lost to the ocean. Gross pumpage by 
M &"1 ind agricultural water users, less return flows from ex­
cess irrigation water artd effluent percolation ponds, represents 

\ 
t 
l.---

"'--\ 

j 

net water losses from evapotranspiration. ~ ~;. 
,;",~. .... ... 

M & I W2.ter Use 

The cities of Santa Maria, Guadalupe, and the unincorporated 
Orcutt area (served by the Southern California Hater Company)" 
are the largest M &t water purveyors in the Santa Maria Valley. 
Part of the water extracted by these municipalities ends up as 
effluent that is conveyed to the various wastewater treatment 
plants serving the area (see Fig. 7). All of the effluent 
producec. wi thin the basin is s:J.isE9..s_~~.,0..f~ ",ei ther _~hr~ugh perc:01-
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ation ponds or is ~edlaimed for ~r~igation of pasture crops. 
While pa~t of the~e~fluent is lost through evapotranspiration, 
significant portions are returned' to the main groundwater . 
body. Pumpage that is not acco~~ted for as sewage outflow re­
presents outside water use. This is essentially lawn watering 
and garden uses. Most of this applied water is lost through 
evapotranspiration, but a small percentage probably does re­
charge the groundwater body. A small amount of domestic water 
use in t!1e Nioomo, Gare v , Sisauoc and' sur-rou;:J.ding rural areas 
has b~en consid~red ~egiigibl~ in the development of the 
hydrolbgic equation fo~ the basi~. 

CUrrent (1975) M & I water use for 1:ne Santa Maria Basin is 
depicted in Figure 7. Pumpage estima1:es were supplied by the 
various entities. ~he amount of deep percolation and evapo­
transpiration of effluent. was derived from Water Agency estimates 
of the propprtions of inside and outside water use for purveyors 
t.~roughout the basin. Groundwater recharcje as the result of ·-1: 
outside water use v·ias assunled to equal 15 percent of the total 
~~tsdide use. Bec~use the C~ty of_Guadalupe,i:.within_the dcon- ~ 
Ilne . area, groe.nawa1:er recna.rge =rom perco.La ... c..on ponas an \ 
':rom ou-;:;side wa':.er use is considered to be negligible. ~ 

Industrial wa1:er use in the Sa.nta Maria Valley is largely 
relate~ to the reauirements o~ the idoe processing and oi1-
related industries. Water use by the vegetable processing plant 
in. the City of Santa Maria is basically nonconsumptiv'e in nature, 
sL~ce virtually a.ll of the fresh water used appears as effluent: 
in the cities wastewater treatment plant. The production and 
refining of oil is a major water consuraing industry in the Santa. 
Marii V~lley. Most of the fresh water used in oii producing and 
refining activities is removed from the basin through eva.poratio;:J. 
from cooling systems a;:J.d deep injection of oil field brines as 
a mea;:J.s of wa.stewater disposal a.nd secondary recovery. Other 
important water consuming industries include :the Union Sugar 
refining plant at Betteravia, which pU111.pS from its own wel.ls 
and discharges wastewater to nearby holding ponds. While much 
of this water is lost through evaporation, some of the water is 
later recycled through the plant for cooling and for beet 
transportation purposes. The Sinton and Brown Company pro-
quces livestock feed by dehydrating sugar beet pulp generated 
at the Union Sugar Ref~nery. Wastewater from this process 
is u~ed to irrigate pasture. In addition, it is estimated that· 
the livestock raising industry consumes approximately 1,000 AFY. 
Figures for ir.dustrial water consumption 2.re those from Toups 
1976 "Santa Maria Valley Water Resources Study (4). 

Thus computed, gross pump age for· M & I uses totaled· 20,250 AF 
in 1975. Net consumption amounted to 13,200 AF in 1975 while 
the base period 2.verage (1959-75) is estimated at 9,300 AFY. 
For the per iod 1919 - 1959, L-i & I water consumption has been 
sUTIL"Tlarized by the uSGS [1.966 (2)]. 

26 

::.: 

i 
e 
c 
a 
2 
i 
m 
S 
c 
, 
~. 

1 

T!" 
;:.:~g~.~ ... 
:,::b ... , 
.~. iT· . 
"1.:' 

:::.:~~. 
.. ey 

.,l::-. 

·ac ..... 
l-"; . 

!: 1.. 

we 

~:Ir 

:<tr 
G?. 

.>:ox 
.:1:J2.. 

)f~·.: 
52.. 
.t~ 

tn. 

Th·'. 

lJY 
ts 
irrL· 
to 
ov.:~. 

Copy of document found at  www.NoNewWipTax.com



:.es 
:-s 

°e, 

a 
d 
on 

Agricul~~ral Water Use 

The Santa Maria Valley is the. most productive agricultural area, 
in the County. Much of the land area is intensively cultivated, 
especially around the Guadalupe a~ea, where vegetable fields are 

_ 0t!en triple-crQ£~. Approximately 50 percent of the irrigated 
agricultural acreage within the basin is devoted to truck crops, 
20 percent is planted in field crops, and the remaining acreage 
is distributed among pasture and alfalfa, vineyards, and orna­
mental crops. The continued viability of agriculture in the 
Santa Maria Valley is evident from the increases in truck­
cropped acreage OP the Santa'Maria Plain and in the increasing 
import~ce of vineyard production on the Sisquoc Plain over the 
1959-75 period (see Table 4). The increases in acreage devoted 
to water-intensive truck crops will tend to place additional 
demands on the groundwater basin. Agriculture accounted for 
86 percent of the total basin net water consurn?tion in 1975 
and was about 83,000 AFY. This was estimated on the basis of 
the 1975 GRSU crop survey and appropriate factors for consumptive 
use of applied waters. 

The amount of irrigation return flow is subtracted =rom the 
gross fresh water pumpage to determine the net wate:::- consumption 
by agriculture over a given period. The figu;r:-e 'c.hus derived 
indicates the amount of wate.:::- irrecoverably lost through ET. 
Irrigation return flow is that amount of water which is ava~lable 
for deep percolation after the evapotr~!spirative ~eeds of crops 
have been satis::ied and the field capacity of the soil has been 
exceeded. Typical irrigation practices result i:1. applied water 
in excess of the 2T needs in order to facilitate leaching of 
accumulated salts below the root zone. De~endinq on the effect­
iveness of previous irrigations aad rainfall in sa':.is::ying the 
field capacity of the soil, some or all of the excess applied 
water may reach the water table. 

Irrigated acreage during the base ~eriod 1959-75 was determined 
from land-use studies by the DWR i~ 1959 and 1968, and from the 
GRSU 1975 land-use study (see Table 4). using a linear 
extrapolation of data between these study years, an average 
b~s~ period irrig~tedacreage of 35,000 acres was computed of 

\ 
\ 

"-;'. 

which 15,000 acres were wi thin the confil1ed area. using' modified . 
long-term average applied water duty factors su?pL.ed. by the . ·~.3:;. 
'Santa Barbara County Farm Advisors for the va=io0.s crop types in' .. :,,,"';;" 
the Santa Maria Valley, total average annual applied v·:ater during o.:,.;,i'.:;} 
the 1959-75 period was approximately 81,600 AFY.'y, 

These applied water factors were modified to re~lect the re­
duced water needs of crops near the coast. This is a result 
of the fine-grained soils within the confined aiea as well as 
climatic influences along the coastal fog belt. Data compiled. 
by the DWR (20) indicate that annual pan evaporation near Guad~lupe 
is approximately 80 percent of that found ata test site approx­
imately 15 miles inland. If this same relationshi? is applied 
to gross agricultural water needs, then 80 ?ercen~ of ':.he 
overall average basin agricultural water duty of 2.58 AF!ac/yr 
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indicates that ~ate~ needs o~ c::ops grow~ wit~in the confined 
area average 2.d~ AF/ac/vr. This value is similar to ~he base 
period average water duty within the con:i~ed area of 1.93 
AF /ac/yr dete:cmined by Toups (4). 

Worts [USGS 1951 (1) 1 originally estimated irrigation return 
flows on the order of 30 percent of the applied water i~ the 
unconfined area, and acreage over the confined area amountino 
to approximat~ly one-third of the t~tal basin irrigated­
acre2.ge, he concl ud~d the irr ig2. tior: ret:l.:-rl :flows were about 
20 percent of gross' PQ~pageover the entire basin (1). Miller 
and Bver.son' [USGS 196b (2) J also applied this methodology in 
the calculation' of net irrigation pumpage in a subsequent 
study. However, due to the availability o~ subsequent land­
use studies which delineate geographic distribution o£ agri­
cultural acreage i~ more detail, Water Age~cy calculations 
of net water consumption over the confine~ and unconfined 2.reas 
were deriv~d separately. 

Studies by Blaney, ~ixon, Lawless ane w~edmann [1963 (10)] in 
t~e Lompoc area demo~strated that 44 pe=cent 0=, the applied 
water from rainfall and irrigation was real~zed 0S deep per­
colation; These £i~dings indicate that a =igure of 30 per­
cent i::.:igation return flow under unconfined conditions pre­
viously developed by the USGS is probably a reasonable one. 
Gress :::mmpage for irrigation in t1-1e unconfined area under 
these conditions for the 19 ::i9-75 nase ::Jeriod c.rnOll.'1ts to 51,600. 
. ~::, of which 30 perce::lt o:c 1S,500 AFY' returns to Lle ground- . 
water ~asin. 

Worts susge~ted that essentially all a??lied water over the 
con=ined area was lost through B~, or'W~s eve~tually discharged 
to t~e ocean £ro~ the shallow wa~er body [USGS 1951 (1) J. 
':loups 1976 study developed ::wo hydrologic eSllations; one 
asstL.'Ui:lg no recharge through the confining layer an.d the other 
asst.:.mi:lg 100 percent: recharge of excess applied i:crigation 
water, percol~ting ef:luent from the Guadalupe disposal site, 
ane. from urban outdoor water use (lJ. The Toups study tended 
to place more credence in their scenario assuming negligible 
recharge through the clay cap. As was previously dis6ussed 
the cocfining layers are not totally impervious an.d proba~ly 
iransrnit by;leakage through the confining layer under a.reduced 
pressure head. ?urthermore, an additio:lal quantity of perched 
water may be shed off the edges of.the confining layer and per­
colate to the main water body. To_account for these potential 
nechanisms of groundwater rech~rae over the confined area, 15 
percent of the applied irrigatio~ water in the confined area ~ 
is assulned. to be realized as deep percolation. 

Overa1l grou!1dwater returns of applied agricultural '..,ra.ter 
in both the confined and unconfi::.ed areas averas.ed approximate~y' 
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25 percent over ~he 1959-75 period. Ne~ consuID?tion of applied 
water thus amoQ~t~d to 61,700 AFY durine this Deriod. As 
compared to aver~ge base :Jeriod conditi~r.s, re~ent increases 
in agricultural acreage h~ve occurred prima~ily in the 
unconfined port-ion of the groWldwater basin. This. has resulted 
in an increase in the weighted average irrigation returns in 
the basin. Thus, under current (1975) conditions, 27 percent 
returns accounted for a 'let agricultural water consumption 
of 82,700 AFY. Projected demands for the year 2000 similarly 
assume an increase in irrigation returns to 28 percent of the 
total .:applied wate'r.: 

Subsurface Outflow 

GroQ~dwater moving downgradient beneath the confining beds 
is eventually discharged to the ocean, where the unconsolidated 
deposits are exposed on the ocean floor' about two LO four miles 
offshore (1). Because of the lack of well logs in the offshore 
a-rea, the precise configuration of the submarine extension of 
the groundwater basin is Wlknown. 

The method used to estimate groundwater clscharge by outflow 
is based on Darcy's law of saturated flow, patterned after 
the methodology used by the USGS [1951 (1)). Geologis: cross­
section D-D' (see Fig. 5) which cuts the basin just west of 
Guadalupe, defines an area through which water being discharged 
at the coast must move. The water-bearing deposits cut by 
this section include the Careaga sand, Paso .?oblesformation', 
the lower part of the Orcutt formation and the lower member 
of the ~lluviuffi. The actual cross-sectional area and the per­
meabilities of the various formations were previously determined 
by the USGS [l9Sl (1)] f:rom well-lOGS and laboratory tests. 
These data are presented in Table 5~ As thus defin~d, Lhe total 
saturated cross-sectional area is about 43 mil-lion square feet. 
Water level changes in the confined area do no't significantly 
affect the cross-sectional area since the top of the saturated 
zone remains within the confining layer. 

Given the information on the cross-sectional area and germea­
bilities of the affected formations, the hydraulic gradient across 
this section will determine t~e seaward flow potential. The. 
calculated flow across this section less any demands west of 
this line of section will equal th~ subsurface outflow. 

The hydraulic gradient was computed from a c l975 water level map 
prepared by the Water Agency. ~'gradient of -11 feet per mile, 
corresponding to a flow of approximately 18,000 AFY was found 
to coir,cide with the gradient derived from a 1975 water level 
map independently prepared by the USGS. Because of consumptive 
extractions seaward of this section, the actual subsurface out­
flol'; must be somewhat less than ,_!:.§.!..9..9_g AFY . Agricultural acre~~~e: 
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Table 8 

SUBSURFACE OUTFLOW 

, SANTA MARIA GROUNDWATER BASIN~/ 

Formation 

Alluvium 
(lower member) 

Pa,so Robles 
& Orcutt, 

Careaga Sand 

Hydraulic Gradient 
(ft./mile} 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

:- : .. 

Permeab iii ty 
(gpd/ft. 2) 

4'50 

5,59° 

2,200 

Wedge Length 
(ft.) 

79,200 
39,600 
26,400 
19,800 
15',8 0 0 
13,200. 
11,300 

9,900 
8,800 
7,920 
7,200 
6,600 

Saturated 
Cross-Section 
(ft. -miles) 

2,000 

65 

75 

. Discharge 
~AFY) 

1,600 
3,200 
4,800 
6,400 
8,000 
9,600 

11,200 
12,800 
14,400 
16,.000 
17,600 
19,200 

area and permeability from Worts, Geology 
Maria Valle CA~ 
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wes~ of D-D' was ?lanime~ered=rom the GRSU 1975 agricult4ra1 
land-use map-s and found to total approximately 6,000 acres. 
Most of this land is intensively farIiled truck crops. Due to 
the relatively low evaporation potential and fine-grained 
soils along the coastal fog belt, ET of these'crops is somewhat 
less than the overall basin average. Applying a water dufy 
of 2.0 AF/ac/yr Toups 1976, Table 0-6 (4) to this acreage 
and ac counting for five perc en t return :;:1Ql,1 yields a consumptive 
use figure of 11,000 AFY. Coffibii"led with an estimated 1,000 
MY of water use by Union Oil's Oso Flaco Refinery [Toups 1976 
(~) 1, total cons'umptive extrac-:.ions west of O-D I are approximately 
1'2, 000 AFY. TherE~·;Eore, s ubsu':" face ou t:low from the basin 
under 1975 conditions was about 6, 000 P>.E. Since subsurface 
outflow in 1959 as estimated bv the USGS [1966 (2)] was 8,000 
AF, average annual outflow durii"1g the ?eriod 1959-75 is considered 
to be 7,000 AFY. A recent studv bv the USGS (16) has concluded 
that subsurface outflow pr~sentiy t.otals 7,ClOO AFY. 

Xiller and Evenson [USGS (2) J suggested that with continuing 
overdraft, under:low to the ocean would CEcrease from 8,000 MY 
to .. 3, 00 0 lU'Y as the hydraulic gradient decreased from five 
feet to two feet :Jer mile. Touos (1976 (4) J e'stimated that 
on .the basin of their 1975 wate~ level cont.ours that the hydraulic 
gradien-t had been reduced to two feet per mile, and consequently 
concluded that this would result in subsurface outflow totaling-
2,000 MY. The substai"1tial -::ii::':ere:1ce in hydraulic gradients 
determined by t~e Water Agency and ~he Toups Corporation _ 
study [.1.976 (4)) is related to t.;,e respective e.reas over which 
the gradient was calculated. Tou:JS calculated the gradient 
over the entire basi:1 while the p;;'eser:t stuc.y determined the 
gradient between the 30 ane SO :oot water level contours which 
roughly straddle section D-D' (11). Because concentrated areas 
of' demand within the unco:-t:ir:ed area can produce significant 
water level fluctuations, use of t.he basin~wide hydraulic gradient 
does not necessarily reflec~ groundwater cdnditions at the coast. 
The piezometric level within the confi:-ted area is less subj ect 
to variations induced by pumping stresses, ~nd therefore cal­
culation of the hydraulic gradient near the coast is more 
likely to~reflect actualconeitions of discharge. 

The prediction by the USGS that continuing overdraft conditions 
would bring about a 5,000 AFY reduction in subsurface outflow 
appears not to have been substantiated by r~cent data (2). While 
some lowering of head in the confined area has undoubtedly 
occurred, this does not necessarily implY a reduction in 
gradient. A more or less uniform lowering of water lev.els 
near the coast could tend to establish the same gradient at a new 
e~uilibrium level. 

A subsurface outflow to the ocean has decreased under continuing 
overdraft, some mining of the offshore extension of the ground~ 
water basin has occurred. The magnitude of this loss of fresh 
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wate::- s;:orage is .indeterminable because of t:1e unk.no\OiI1 volume 
of ;:he offshore aqui=e~. If t~e subsurface outflow from the 
basin has declined from 8,000 AFY in 1959 to 6,000 AFY in 
1975, this would imply that the salL-water wedge within the main 

,aquifer has moved about one mile landward from its fo.rmer 
position. Subsurface outflow at the rate 0: 6,000 AFY w:ould 
mean that the salt-water wedge would have intruded the offshore 
aquifer sys~em by a total of approximately £our miles from the 
point where fresh water is discharged on the ocean floor. 
Water quality a6alys~s of wells to date have not shown any ab­
norIilally high chloride levels ,,'hicD w"ould i:1dicate that sea­
water intrusion of the ~nshore ~ortion 0: the basin had occurred. 
However I p.rogressive lowe:-ing of water levels along the eastern 
margins of the confined area will tend ~o reduce the seaward 
hydrarilic gradient, ther~by causing a landward movement of 
seawater. The potential for brack.ish water contamination of 
near shore wells is currently being assessed in a coastal 
well monitoring program b.y the USGS in cooperation with the SBWCA. 

Early detection of seawater cont~,ination of the onshore aquifer 
system is essen-::.ial <:0 t:"le timely iJrlplementation of .witigation 
measures. , 

The Hydrologic Equation 

The previously quaritified elements of recha:-ge and discharge 
are applied in the hydrOlogic eq~at~on for tje period 1959-75 
shown in Ta~le 6. The equation c..i.splays relatively good 
agreement ~etween estimates o~ recharge and ~ischarge and calcu­
lation~ o~ net de?letion of storage. Th~se figures indicate 
an annual overdraft 0:: about lO, 000 A£'Y in the Santa t1aria 
Groundwater Basin. Because this is an average depletion over 
the base period, increases in ~ & I and agricultural water ex­
tr,actions have proiJably res';.!lteci. i::1 an increa.sing rate 0f storage 
loss in r~cent years. 

Also presented i~ Table 6 are the ele~ants of supply and dis­
posal for the 1935-72 ,base period. In particular~ the computed 
values for the various sources of recharge during ,this period, 
plus the average incremental yield from Twitchell Reservoir ' 
ooerations, are equated to the long-term sourc~ of'~~pply to. 
the basin. Under 1975 basin cultural conditions, average annual 
groundwater recharge is estimated at nearly 82,000 l'.FY. 

All the estimates for the variouselernents of the hydrologic 
equa tlon are subj ect to a r.ange of error. This is apparent 
frow the change in storage calculations as compared to the 
difference between total recharge and total discharge over 
the same time period. Errors in the estimat~d recharge may be 
due to underestimation of rainfall infiltration and additional 
unk.nownsources of recharge. Errors in estimated net pump age 
may be due to 'inaccu~a te estimates of return irrigation water. 
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HYDROLOGIC EQUATION 

Avg. Annual S~pply (AF) 

Stream Seepage 
. Gaged.: . 
Ungaged 

Subsurface Inflow 

Rainfall Infiltration 

Total 

Avg. Annual Disposal (AP) 

Subsurface Outflow 

Net Purupage 
.M&I 
Agri~ulture 

Total 

Supply minus Disposal 

1935-72 

55,500 
1,500 

1,500 

8,700 

67,200 

9,000 

8.,000 
61,200 

78,200 

-11,000 

Avg. Annual Change in Storage -6,700~/ 

Footnotes: 

~/ Storage change estimated by Toups (4) 
?: 

1959-75 

60,750 
1,300 

1,300 

4,800 

68,150 

7,000 

9,300 
61,700 

78,000 

-9,B50 

-10,000 

1975 ~/ 
Condition 

611,lOO 
1,500 

1,500 

10,700 

81,BOO 

6,000 

13,250 
82,700 

101,950 

-20,150 

2000 e./ 
Condition 

68,100 
l,SOO 

1,500 

11,000 

82,100 

1,000 

17 ,5013 
90,000 

111,500 

-29,400 

~/ 1975 and 2000 water budgets include long-tepn stream seepage values adjusted to reflect an 
addi t.ional 20,000 :l\FY"ofyield augmentation . from 'fwi tchell Heservoir operations. Rain fn 11 
infiltration values~eflect current and projected irrigated/non-irrigated acreage. 
Subsurface outflow is projected to decline slightly in response to increased groundwater 
pumpage. 
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~he effec~iveness of the confining laye~ near the coast in pre~ 
venting dee? ?ercolaticn 0: ~aiGfall and irrigation re~urn 
:low ~!s6~resui=es additional field study. The estimates of 
s~sur:ace outflow are an additional source of error in the 
hydrologic equation. 

Perennial Yield and Ove~drart 

T~e perenniai yield of a groundwa~er jasin is that amount of 
wate~ that can be withdrawn on an ar.r.~al basis and still main­
tain the basin as a ren~wable resource (2). Any quantity of 
withdrawal in eXcess of the pe~ennial yield is overdraft. In 
a coastal groundwater basi::l the additional factor of potential 
seawater intrusion of fresh water aquifers must also be ~op-

o ·.ered. While increasec. extractions can actually increase 
perennial yield in that it may reduce outflow to the ocean, 
rate 0: withdrawal mus~ be le~s than that which would pro­

e a dete~iora~ion in wa~e~ ~uality. 

" .. ". ·:~r 

Table 7 shows es~imates of ~erennial yield based on the various 
base ?eriods em~loyed in t~is study. The ~~rennial yielc. is 
he::::e cie.:::-ived as <;:he average annual recnarge minus the unre­
cbveraole wate:;:-. These figures are i:: -terms of the peorennial 
yield fo:: consumptive uses or net ext~actions. 1::1 addition, 
values for ?erennial yield are also calculated for gross extractions. 
Since some portion of the groundwate:: plli~ped for M & I and agri­
cultural uses eventually returns -to the aquifer system, the 
perennial yield fa!:" ext.ractions will be somewhat greate~ than 
the yield for consumptive uses. Thus r the perennial yield for 
eXLractions is derived seoa.:::-atelv unde.:::- assumed cultural condi-
~ . ;:..\-. . - ... 
_~ons ~or ~ne respect~ve periods. 

The pe:::eflI1ial yield for consu:L:t::Jtive use ende:::.- 1935-72 base period· 
conditions was comput~d as 71,~OO A?Y, com~ared to a figure 
of 70,000 AFY previously derived by tne bs~s (2). Duringth.e 
relativel-" drv 1959-75 :Jeriod the oere::l:1ial yield for consump­
tive use ~as ~ound to equal 6l,OOO-AFY. However r since the 
elements of supply and disposal are se::sitive to changing 
cultural conditions, the perennial yield may vary with time_ 0 , 

Thus, under 1975 and 2000 basin conditi6ns, the perennial yield 
for consuIns>tive use is foo .. me. t.o increase to 76,000 °AFY and 78~OO 
AFY, respectively. These increases 'in net r~charge to the ba 
are the result of increases in rainfall infiltration on irri­
gated lands r as well as a decline in subsurface outflow to the 
ocean. 

Ho'...rever, this analysis cons iders only the 
onshore po rot ion 0 f the groundwater bas in. 
surface outflow from the system in effect 
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Base Period 

Table 7 

SANTA K~RIA GROUNDWATER BASIN 
PERENNIAL YIELD* 

Perennial Yield (AF) Consumptive Use 
Consumptive Use Extractions % of Extractions 

1935-71 71,000 96,000 74% 

1959-75 61,00 82,400 74% 

1975 
Basin Condition 76,000 105,5'00 72% 

I 

2000 
Basin Condition 78,000 110,000 71% 

* Perennial yield calculated as average annual recharge minus 
unrecoverable water (subsurface outflow) . 
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the of~shore extensio~ of the ~auifer. The ~ltimate limit 
upon the incrementc.l ~Jield deri';ec from the increasing ground-, 
water extra~tio~s wlll be the threat of seawater intrusion 
of the onshore groundwa tar body. 

Current Hydrologic Balance 

As compared to th~ average base period conditions, current 
cult~ral development in the Santa Maria Valley indicates an 
increasi.ng rate 0: overdraft. ~-ihii.e tne long-term elements 
of su"pply remain fixec I additional c.x.sumptive uses of ground­
water by a growin~ poPulc.tion and an expanding agricultural 
industry will tend to compound the current overdr~ft situ­
ation. 

Average c.nnual groundwater storage depletion over the 1959-75 
period was ?reviously estimated by the Water Agency at, 
10,000 AFY. A recent p~lication jy the USGS has also indicated 
that the overdraf~ has been approximately 10,000 AFY (16). 
This period was cjosen i.n order to assess the incremental 
yield from ~witchell Reservoir as well as to provide recent 
info~ation cn groundwater s~orage depletio~. Because of the 
growingcqnsuffiptive extractions of groundwater during this 
perioe. I the cu::-rent annual storage loss must be somewhat 
greater tha~tnis average. As previously discussed, mean 
annual recha~ge to the basin has been estimated at 82,000 AFY. 
Under 1975 cultural conditions, total disposal from the basin 
was a??roximately 102,000 pSY, resulting in a total deficit 
in the hydrologic budget of about 20,000 AFY. 

Groundwater Levels 

In general, the San~a Maria Groundwater 2asin o~casionally re­
ceives heavy recharge during very wet years, such as 1969, 
both from river percolation and ~rom deep penetration of rain­
fall. This ty?e of recharge causes signi~icant rising of the 
water table, jut it is mostly of a cyclic nature. On ·the other 
hand, cultural activities, es?ecially those involving increasing 
consu.,l?t.iveuse of extracted water, cause botn local and fairly 
widespread declines in the water table. (1:i certain cases," .' 
ext,ractions from one area and disposal by percolation in another 
area may result in a depression of the water table in the area 
of extrac~ions and a rise in the area of disposal). 

For example, assuming a b~sinwide specific yield of 14 percent, 
a basin area cf 107,000 acres, and an estimated 1975 depletion 
rate ~f about 20,000 AFY, the average decline would be expected 

::" , 

to be about 1.3 feet per year. However, within the basin, " 
certain areas would experience greater declines than this "average 
value, while other areas would have smaller declines, perhaps ' 
even stable water levels. 
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As an exa;uple, 'the June 20 I 1977 letter report 0 E the Southern 
California w.ater Company (SoCalWCo) regarding its Orcutt System 
cited histo~ical changes in water levels for the eight water 
supply wells serving this system, these being located generally 
about Clark Avenue westerly of Highway 101 and easterly of the 
Santa Maria Public Airport. Four of the five Mira Flores 
Wells, which are near Clark Avenue and Highway 101, have shown 
a decline ranging from 0.3 ft/y~ to 1.8 ft/yr, with an average 
of slightly greater than 1 ft/yr. It might be noted that in 
Figure 3; ~he "pumping hole" located approximately in 9N/34W­
Sec~ioffi12 and 13, appears to coincide with the Idcation of 
the Mirq Flores Wells. On tne'other hand, the standing water 
levels in the two EvergreenWells have reportedly dropped about 
1 ft/yr for the past 17 years. These wells are located 
generally about the Township Line (9N/ION) within R34W, and they 
appear to be located near the southeasterly edge of a pumping 
depression easterly of the airport. Data were not included in 
the SoCalWCo report as to extractions £rom these several wells 
in the Orc~tt System. In general, the period of time represented 
by the water level data embraces 1958 (at the earliest) to the 
?=esent. Referring to Figure 2, it appears that this was a 
relatively dry period, in which Santa Maria precipi-::ation was 
gene~~lly below average, resulting in a drop of up to perhaps 
200 percent in the accumulated deviation from the long-term mean 
precipita~ion. During -::his period, the extractions from these 
wells grew subs-::antially as the area developed. Thus, it appears 
~ha~ the moderate decline in storage th~t h~s take~ place within 
the 19-year period may be at least partially attri~utable to 
climatic conditions. . 

As another example J the stancang level i:;. the City of, Santa 
Maria's Well ~o. SA-Sf located near the southeast corner of the 
airport, appears to have declined about 26 feet in the past 
19 years, or about 1.4 it/yr. SimilarlYI Well No. 2A-S ' s 
sta:lding level declined about 22 feet in the past, 18 years or 
about 1.2 ft/yrdecline. This well is about '1.1 mile northerly 
of' ~vell No. 3A-S and is located within a pwnping trough (Fig. 5). 
The 'airport wells of the City of Santa Haria are -::he most widely 
used of the City',s supply wells, and -::he declines cited are pro­
bably representative of most of these wells. 

lI..nother exa.!11.ple of well water trends is that of Lake Marie 
Water Company, located in 9N/33W-Section 8. Water Well No.3 
(1,000 feet deep) has shown no water level decline since its 
construction in 1961, although the well has been in regular 
production for l6years. On the other hand, Water Well No. 4A 
(1,051 feet deep) has shown a very slight decline of standing 
water levels (seven feet drop in 16 years or less than 0.5 ft/yr). 
It might be noted that the pumping levels (which reflect the 
dr'awdown during extractions) were stable for Well No. J and 
act~l~ rose for Well No. 4A. However, two SouthdownLand 
Company water wells, used for vineyard irrigation, have shown 
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sig~i~ican~ wa~er level decline~. These wells are located 
in the northw~~t quarte~ of 9N/33W-Section 9. The standing 
level in Southdown Well No. 6 (l, 406 feet deep) has declined 
24 feet in the first five years since its construction, for an 
average of 4.B feet per year up to 1971. Southdown Well No. 7 
(l,50B feet deep) has experienced a standing water level decline 
of 56 feet during the 13 years since its construction, for ~n 
average decline rate of 4.3 feet Her year. The extractions from 
the Southdown Wells are thought '::':J be on the order of BOO AE'Y. 

Th~ b~lk of the r~charge to the aquifer in this area is believed 
"(.0 result, :::::-om deep" penetration of precipitation and limited 
strea.rnbed percolation from in::.ermittent streams. Any effects ' 
of Sisquoc River recharge to this Lake Marie-Southdown area 
are b~lieved minimal because of the apparent influence of agri­
cultur,al pumping in the Sisquoc P'lain which' tends "(.0 intercept 
such river recharge. Current extractions ov Lake Marie Water 
Compa~y ~re estimated at sligh::.ly over 300 AFY and appear to 
have iad negligible effect on the water,table. The more 
suhstantia! extractions by the Southdown Land Company wells 
appear to be lowering the wate~ table in the vicinity by a 
signi~icant rate. 

Projected Groundwater Supply and Demand 

Con::.inued ag:::-icultural, residential, and industrial development 
in the Santa Maria Valley will tend to intensify the current' 
rate c::ove:::-d:ra::t. The cUhmlative c;roll.'l.dwater storage deple­
::.icn ~ay u~timately adversely affect the integrity of the basin 
'ria"te.= suppl~l: 

_. Lov.'e:::-ed \-,ater levels may 5ubstantially increase pumping 
~~::t and incremental energy costs may strain the payment 
capacity of certain pumpers; 

2. The salt load on the basin wi:l increase as additional 
~uantities of water are extracted, portions of which are 
:::-ealized as returns to the c;roundwater basin. Gradual mineral­
ization will continue; 

J. Lowering of water levels along the eastern edge of ,the 
confinec area may reduce t~e rate of subsurface outflow 
~rom the basin, allowing seawater intrustion of the coasta~ 
a~uifer system (unless a barrier project were developed) i and. 

~. If water levels in the Guadalupe area were lowered 
sufficiently. a dewatering of the clay confining beds 
could produce land subsidence. 

Water Agency pr6jections of water demand in the Santa Maria 
Valley indicate a significant water supply deficit bv 2000, 
aS5u:7ling reliance upon existi:1g resources. Assuming ~ that in­
dustrial water consumption remains at 1975 levels, increases 
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in domestic water use will rgsult in a total M & I water demand 
of approxim:ately 27,000 AFY" Combined with proj ected agricul­
tural water needs of 125,000 ArY, total demand on the ground­
water basin is projected to reachl52,000 AFY by the year 2000. 
This represents an overdraft for extractions of about 42,000 MY 
under 1975 cultural conditibns. Since a portion of the ground­
wate.r extractions return to tne groundwater basin, the amount 
of water removed from storage is somewhat less, or about 29,000 
MY. 

Water Ql,lality 

General 

Groundwater quality has deteriorated significantly in some 
areas of the Santa Maria Valley over the pa~t two decades. 
Along with the natural sources of salts added to the basin by 
surface runoff and rainfall, man's activities have tended to 
concentrate these salts through continued use and reuse of 
groundwater. Discharge of wastewater from point sources has 
created localized water quality problems. Agricultural water 
use :-tends to concentrate existing sol utes in a smaller volume 
of water- as well as add new salts to the grollildwater basin. 
The following summary of water quality in the Santa Maria 
Valley is based on a recent published report (1977) by the 
USGS, "Evaluation of Groundwater Quality in the Santa Maria 
Valley, Califor'nia" (16) . 

Surface Water 

T~e Cuyama niver has historically exhibited an inverse relation­
ship between runoff and dissolved solids. Completion of TWitchell 
neservoir has resulted in the detainment of good quality water 
during periods of high flow for later con~~olled releases. 
Retention of high .qua"lity runoff ha"s-"~esulted in a dilution of 
poor quality base flow and an improvement in the average quality 
of river recharge to the groundwater basin. Water quality in 
the Cuyama River averages 1,000 mg/l TDS. 

The Sisquoc River, Nipomo Creek, and Orcutt Creek all.exhibit 
TDS values near 600 mg/l. Infrequent sampling bf water from 
La Brea, Fci~en, and Tepusquet,Creeks indicate that their TDS 
concentrations are somewhat greater~ 

Orcutt Creek significantly influences water quality in the 
Orcutt area. Upstream from the Laguna wastewater treatment 
plant, Orcutt Creek recharges the groundwater basin through 
exposures of the Orcutt sand. Downstream from this point, _TDS 
values increase as the result of wastewater discharge from the 
Laguna wastewater treatment plant (WWTP) f Santa Maria Airport 
WWTP, industry at Betteravia, and irrigation return water. 
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A system of d~ai~~se di~c~es in ~h~ Santa Maria area receives 
agricult~ral tail water and discharges to Orcutt Creek, Green 
Canyon and the Santa Maria River. Several water quality samples 
from these sources indicate specific cOhductance of 2-3,000 
micromhos per centimeter (approximately 1-;·T8(:f .. :T~·9 20 mg/l TDS). 

Grou~dwater Quality 

Most of the grdundwater in the s~~dyarea is ~iassifiedas a 
calci~m magnesium sulfate type. Ttis classification is compa­
tible ~i~h the cualitv:of runoff in the CuYama and Siscuoc 
Rivers, 'c.:l.e. pri~ci?al· sources of rechc.rge t; t:l.e basin ... Higher 
chloride levels are found 'along t!1e southern margins of the basin, 
especially along Orcut~ Creek. Areally, groundwater quality 
deteriorates from east to west, laterally from the Santa Maria 
River , a.'1d nor'c.hward from the southern edge of the groundwater 
basin. ~hi~ distri~ution is relaLed to sources of recharge and 
is a funct.·ion of groundw2.ter flow patterns. .~vailable data on 
present groundwater quality and historical water quality trends, 
are presented i~ A?pendix E. 

Water from. wells in the Orcutt area has a diff"erent character 
from wate::' sampled from other wells in the basin. Most wells 
i.:1 t.:.j,e valley have a calcium-to '-scxiium 'ratio of 2: 1 which is 
si:nilar to surface flow recharging the g::-oundwater basin 
"!::hrough the Santa Maria River system. The calcium-io-sodium 
ratio of water from wells in the Orcutt Storace unit is 1:1. 
':'he same ratio.was :oll.'1d in groundwater' sam;lr';d- downgradi"ent "trom 
the City of Santa Maria w~stewater treatmenL facilities, suggest­
ing that the identity of the supply is retained despite use by 
city !:"esici.ent.s. 

While the areal distribution of groundwater quality is fairly 
well :ioctL.-:tented, vertical variations in grou.."1dw'ater quality 
at"e relatively unknown. This is because' wells in the Santa 
Maria Valley are perforat.ed throughout long intervals in order 
to gi'Je maximum yield. This allows fcr inixing of groundvlater 
from sepa!:"ate aquifers with distinct water sualitytypes, thus 
preve:1ting identification of changes in water quality with 
depth. 

Water qualitY,degradation has been most significant in the 
area of confined groundwater. This is due to. the recycling of 
groundwater-for application on irrigated fields, creating a 
body of poor quality water perched on,·top of the confining 
beds. The large depression in the water table at the eastern 
edge of the confined area has caused a localized reversal of the 
seaward hydraulic gradient'. This allows poor quality water from 
the confined area to mix with water from tne deeper aquifers _ 
of the confined area. It is also thought that vertical mixing 0: 
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distinct wat·er. types wider fluctuati.ng pressure nead may occur 
through well c~sings which are perforated in both the shallow, 
poor quality zone, and the deeper, good quality zone. Both 
these mechanisms will contribute to the degradation of the 
deeper aquifers in the confined area over an extended period , 
of time. 

Recent water quality analyses by the USGS demonstrate that 
seawater intrusion of the onshore aquifer system has not 
occurred (16)~. As expected, the existence of a seaward hydraulic 
gra~ient ~as maintained the in~r~sion offshore. If it had 
reached the Coast, seawater intrusion would have resulted in 
above-normal concentrations of sodiwn, chloride, boron, and 
other chemical constituents of seawater. Groundwater in the 
coastal area is a calcium sulfate tYJ?e with only moderate con­
centrations of boron and chloride. Specific conductance values 
for well water near the coast were less than 2,000 micromhos 
(approximately 1,280 mg/l TDS) which is far less than expected 
if seawater encroachment had occurred. 

Sal-;: B<;l.lance 

Point Sources of Sol~tes 

Percolating effluent f~om J?oint sources of wastewater discharge 
is contributing to the degradation of sroundwater quality within 
the valley. The effect of the wastewater on' local water quality. 
is related to the compatibiiity 0: the two water types. In 
some cases, the quality of the discharge source is better than 
the receiving groundwater. The effect of a point source of 
solutes on local water quality is difficult to determine unless: 
(li a recharge mound is created, or (2) an ion unique to the 
source of readily identi::iable. A Doint source of wastewater 
discharge represents in part the addition of 'new solutes, but 
also a part of the solutes already in the system which have 
been concentrated by th~ process of evapotranspiration. Im­
portant point sources of waste discharge in the Santa Maria 
area include sugar-and oil refirieries, wastewater treatment 
facilities, solid waste landfill sites, golf courses, stockyards, 
poultry farms, and feed lots. 

Wastewater from the Union Sugar Company is discharged to several 
evaporation-percolation ponds. The recharge mound beneath 
the plant is 'relatively small in comparison with the amount 
of effluent discharged to these ponds, suggesting that little 
water is deep percolating to the main water body. Water 
quality analyses from these ponds exhibit high counts of suspended 
solids and microorganisms which may clog the bottom and reduce 
the infiltration capacity. Tests for DOC (dissolved organic 
carbon) show concentrations of up to 44 mg/l in J?ond water 
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samples. However I ,,'ells adjacent to and downgradien::. from the 
ponds exhibited DOC conc~ntrations of 2.0 ms!l or less, again 
indicating the i~perviousness of the pond bottoms. 

Wastewater for oil extractions and refining activities is 
either discharged to the ocean or injected into saline aquifers 
through abondoned or non-?roducing wells. Sump disposal is 
no longer permitted in the Santa Maria Valley. Oil fields may 
contr~bute to wa~er quality degr;dation through casing leaks, 
spi~ls, well blowouts, percolation of water used in drilling 
and 'repair{ and fro~ runof~ through oil fields. However, no 
specific instances of localized gro~~dwater pollution by oil 
field ac::.ivities were cited in the USGS report (15) . 

Wastewater from the Valley's four ~rea~ment facilities is dis­
charged tostrea..."11S and to evaDoration-percolation ponds or is 
sold to n'iOarby farmers for ap?lication on' feed cI'ol?s. The 
quality of effluent ?roduced from each of t~e wastewater treat­
ment plants is prol?ortional to the quality of the source water. 
The TDS content 0: efflue::t from the GuadalupE wastewater treat­
ment plant averages about 2,000 ~g/l compared to 1,380, 1,090 
and 1,245 mg/l for the other wastewater trea~ment facilities. 
The dissolved solids concentration of water pumped for use by 
the City of Guad2.lupe, City of Santi Haria, Santa Maria 
Airport District, and the Laguna County Sanitation D~strict 
averages 1,200, 770, 770 and 620 mg/l, respectively. Water 
delivered for use in the Orcutt community is of superior 
quality in comparison to other water supplies in the valley. 
This has prompted the City of Santa Maria to concentrate its 
Pum2ing from the Oruett storage unit. 

With the exception of CnLOr~Qe, the quality of wa~er discharged 
from the City of Santa ~ari~ wastewater t~eatment facility 
is about the same or ~etter than trte receiving gro\.LT"},dwater. 
The percolating wastewater from this f~cility has resulted in 
Doth a pronounced recharge mound and an area with noticeably 
different groundwater quality. 

Wastewater discharge from the Guadalupe facility has also 
produced 3. small recharge mound. Chemical constituents of 
groundv.'ater, in ~his area exhibit an area of degradation relatec. 
to this ~oint source. The cvclic use and reuse of water in the 
area 0= ~onfined groundwater~has caused a concentration of dis­
solved solids in Guadalupe's water supply. 

~he effect of 0astewater discharged from the Laguna and Air?ort 
facilties appears to have a minimal effect on groundwater 
quality. The vol~me of w~stewater discharged fro~ the Airport 
facility is relatively minor and is probably recharged to the 
ground-,."ater basi!:. due to =avora~le surface drainage. Discharge 
from the Laguna plant is used to irrigate pasture crops. The 
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high consumptive use of pasture crops is likely to je responsi­
ble for the lack of a pronounce~ recharge mound. Because the 
water supply source is fairly near the point of effluent dis­
charge, the two water types are fairly compatible. 

Average TDS values of effluent from the valley's four waste­
water treatment facilities are expected to rise with population 
increases and deterioration of the water supply source. 

Stockyards, poultry. farms, and gol: courses appear to have 
littre impact on gr6updwater quality. A slight increase in 
chloride is<evident near the golf course east of Orcutt. In 
addition, active and inactive solid-waste disposal sites to not 
have a significant impact on groundwater quality. However, one 
inactive site northwest of the City of Santa Maria may have an 
influence on chloride and calcium plus magnesium concentrations. 

Analyses of groundwater for synthetic detergents (as ~iliAS -
methylene-blue active ~ubstances) showed very low concentrations 
with no direct relation, either to Doint or non-point sources, 
All observed values were less than or equal to the U.S. Environ­
mental Protection Agency recommended limit for detergents of 
0.5 mg/i. Trace elements als-6-w-er'e not found in any alarming 
quantities. 

The distribution of boron in groundwater showed a definite 
pattern in areas downgradient from the City of Santa Maria 
and Guadalupe wastewater treatment facilities. The distribu­
tion near these facilities was similar to that of chloride 
concentrations, ranging from 0.45 - 0.62 mg/l. Sensitive crops, 
such ;as artichokes and grapes (both of which are grown in the 
study area) can tolerate no more than 0.5 to 1.J mg/l boron. 

Non-?oint Sources of Solutes 

The use of groundwater for irrigation tends to concentrate 
solutes in -the water supply through evaporation and transpiration. 
The addition of chemical fertilizers also contributes to the solute 
load. The most conclusive evidence of groundwater contamination 
by fertilizer is the buildup of nitrogen compounds in the water 
supply. The U.S. Environmental Protection Agency recommends 
a limit ot..lOmg/l N03-N (nitrate as nitrogen) for drinking 
water. Concentrations in excess of 40 IDg/l were found in water 
f~om a few wells and concentrations in excess of 10 mg/l in 
water from a large number of wells encompassing a significant 
part of the valley. 

Salt Balance Model 

A comparison of the magnitudes of salts entering the Santa Maria 
Groundwater Basin and those which are disposed of in outflow 
fro~ the basin can lead to an approximation of the net salt 
accUInulatio.n. Sources of natural salt inflow to the basin 
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inc::"ude s-...::-:ace·.!:"Llno::f and precip.i~at::'on. D~sposal 0:: salt.s 
from the basin occurs throLlgh surface outflow from the Santa 
Maria River and ~y subsurface outflow. 

Man's activities have also siqnificanely influenced the advers~ 
salt balance in the valley. Agricultural production tends to 
concentrate exi..st.inS salts in the basin through the natural ~': 
process of evapotranspiration. however, this does not repre-
sent an addition of salts but merely a concentration of these 
salts in a smaller .:Volume ofwa"Cer. The leaching of fertilizers 
applied to agricultural lands r2p~esents a true addition of 
salts. Municipal ano industrial uses of groundwater also contri-
bute to the salt load on the basin. In recent years, wastes 
from home regenerating water softeners have become an increasingly ~. 
large component of M & I effluent. 

The Water ~gency has attempted to derive a salt balance model 
for the Santa Maria Basin Llnder present conditions (1975) 
and for projected conditions in the year 2000. Because only 
salts new to the basin are considered, redistribution such as 
wcule. be expected for asricultu::-al and mu.,.,icioal acitivies, 
are not. accounted for. The limi ta.tion inhere~t in this study 
is the result of considering the basin as a whole and ignoring 
in te::-::lal conditiOns of various localities. AIl approximation 
Wus included for salt outflow bv aqricultural tailwater, under 
the assumption that about 5 cfs-fo~ 8 months per yea::- (correspond­
l.ng to the heavy irrigat.ion season) would escape to the ocean 
and would contain about 4 tons oer acre~foot (corresponding 
to at least one reuse of tailwa~err such as for pasture), 

Cur::-e~t (1975) salt balance cone.itions i::l the. Santa Maria Basin 
are depicted in Tables 8 and 9. 0= ~he total M & I salt accre­
tio::ls to the ~asin, amountins ~o about 8,700 tor.s/year, approx­
ima~ely 4,650 tons/year are contributed by the City of Santa 
Maria. However, Salt inflow ::rorn M & I wat~r uses is only 
about 10 percent of the total salt additions to the basin 
(aboLlt 84;400 tons/year). 

The most significant means of'salt movement into and from the 
basin is ~ia the surface flows of Cuyama, Sisquoc and Santa 
Maria Rivers, ~nd La Bre~, ?oxen Canyon and TepusquetCreeks. 
These sal tlo'ads were determined using the average annual'·' 
flows, calculated from USGS records for the period of study 
between water years 1959 and 1975, and estimates of water 
quality.levels r derived from data presented by Toups Corpor­
ation (4) and the U~GS (1). 

Salt inflow attributed to precipitation on the' drainage area 
(260 sq. miles) was computed using an annual rainfall rate 
of 13.2" per year (base period 1935-72) and a TDS level in 
rainwater of 20 mg/l, assumed applicable for a coastal ~asin. 
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Table 8 

SALT BALANCE STUDY - M&I ACCRETIONS IN SANTA ~~RIA BASIN 

Wastewater 
Flow TDS Increment Annual Salt Load Source of Salt Inflm.,r CAFY} rng/l Tons/AF Tons/Year 

Santa Maria, C ty ofE./ 5,600 610 0.83 4 ,650 : : !: !,oj -;';., l· i _.~. . ." ~ :, 

170 
Guadalupe, City bf 500 255 0.347 
Laguna C6unty Sanitation 

District 1,300 700 0.95 ,. 1,240 
Santa Maria Public Airport 

District 390 .350 0.476 190 
Sinton & Brmm Co, 770 690 0.938 1,530 
Union Sugar Co. 1,070 480 0.653 700 ".,. 

Ln Rural Areas NA NA NA 240 

8,720 

M&I Salt Load = 8,720 Tons/Year 
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Tahle 9 

SALT BALANCE STUDY - SANTA MARIA BASIN 
(1975 conditions) 

Source of Salt~lnflow 

Surface flow 
ICuyamaRiv~r 
Sisquoc River 
Tributaries 

Precipitation 

M&I (see Tahle 11) 

Agricul ture 

Dairies 
!! ' 

Feedlots 

Source of Salt Outflow 

Santa Maria River 
JSurface~flow at Guadalupe 
Subsurface flow 

Agricultural Tailwater 
~ \.1 ~ "' ~ 

""Assumed 

.:\ 
j '.!. .• 

Annual Plow. 
f!'!cre.;feet) 

31,960 
36,070 

6,870 

183,040 

(38,980 irrig-. acres) 

(3,nRS animals) 

(30, noD animElls) 

14,570 
'G,OOO 

2,410* 

TDS Increment 
mg/l Tons/AF 

Annual Salt Laad 
Tons/Year 

650 
550 
525 

20 

800* 
-1,280 

2,940 

0;884 
;.0.748 
0.714 

0.027 

(0.23 tons/acre/year) 

(0.84 Its/head/day) 

(0.20 lbs/head/day) 

1.088 
1. 741 

4.000* 

28,250 
26,980 
4,910. 

4 ,940 

8,720-

8,--970 

560 

1,100 

84,430 

15,850 
10,450 

9,640 

35,940 

Net Salt Addition 48,490 tons/year 
L • 

ROUND OFi:: 48,500 

.~ 

Copy of document found at  www.NoNewWipTax.com



The introductio~ of new ~alts by agricultural operations was 
calculated using a factor oj 0.23 tons/acre/year (to account 
for leaching of fertilizers) and a value for irrigat.ed acr·eage 
(34,800 acres) derived by GRSU 1975 Land Use Survey(lS). The 
salt load fact.or was obtained by direct communication between 
the Water Agency and Water Resources engineers, SWRCB, U. S. 
Salinity Lab, Riverside, and u.s. Cooperative Extension on 
5/13/77. The amount of salts added by dairies and feedlots 
was determined by Brown and C~ldwell (3). 

Two approaches were taken in prcjectin~ ~e net salt addition 
in the Santa Maria Valley for t~e year 2000. In Tables 10 and 

'. 11, s~l t inflow:.and outflow were determined assuming the oQ.ly 
change from 1975 was the growth of agricultural and municipal 
activities, as computed by SBCWA. 

Conditions for Table 12 include importation of State project 
water, as well as the growth incorporated in Tables 10 and 11. 
For 90th of these cases, salt loads which were computed as a 
long-term average (precipitation, surface and subsurface flows) 
and point sources for which data for future dates are not avail­
able (oil refineries, Sinton and Brown, Union Sugar Co., and 
ru!:"al areas) were assumed to remain constant·. 

The net salt addition for both these circumstances is slightly 
higher than for the present. Lowering water tables assumed for 
the .Guadc..lupe area by 2000 resulted in a reduced seaward gradient 
and a corresponding reduction in subsu!:"face outflow, thereby 
reducing the salt export by this mechili~ism. It was assumed 
that a mineralization rate of groQ~dwater of about 12 mg/l per 
year would accompany this trend. This mineralization rate was 
a?proximated on a gross basis for the Guadalupe and Santa Maria 
storage units of the basin. 

Santa Maria Basin With State Project water 

Supplemental water needs in the Santa Maria Valley are projected 
fdr the year 2000 based on entity supplied information presented 
bySBCWA "Comparison of Estimated Supplemental Water Needs of . 
Water Entities," August 1975, Table II. The bulk of this in­
dicated demand is in the City of Santa Maria (10,000 AFY). 

Arty State project water to be used for demestic purposes would 
first require filtration. For the City of Santa Maria, this 
could be accomplished on the high ground east of the City, . 
where gravity service could be used to operate the distributlon 
system. Depending on the extent to which the groundwater 
supply is to be used by the City, introduction into the dis­
tribution system at various locations along its path could pro­
vide the .desired blend. 
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Table 10 

SALT nALANCE - M & I ACCRETIONS IN SANTA ~1AI].IA BASIN IN YEAR 2000 
• ~. ~ I ~ "';.. 

. Source of Sa it,' I~ff1ow . 
';". 

City of Santa Mnri~~/ 

City of Gua~al~;:i/ 
Laguna 

Sinton 

Union 

Co. Sanitation 

& Bro~n ~~ ~'!U' 
" . hI' 

Sugar Co.- . 

Ru;~~ Area~P-/ 

Dis t. ~/ 

Wastewater 
.. ~ .' r 1 ow':· ' 

(AFY) 

6,910 

500 

2,200 

770 

1,070 

na . 

M & I Salt Load 
~ ,t 

TDS Increment, 

mg/l Tons/AF 

610 0.83 

255 O. 347," 

700 0.95 

690 0,938 

480 0.653 

na na 

10,470 tons/year 

-,,_'.-,:,1 ;. ilk;;.SAL't BAt.ANCE, FOil SANTA MARIA 13ASIN IN YEAR 2000 
. .rl:!.~;·W~y.tf .. ~.'r:. !:'~" .~. ·~tj/ ).! ,',.li.. '" ,:!, ' .. :' ~ ~; . .' ';'" !. ~. ":\' : ::~~i' ;:.:,i'it :, . 

. . : I' 

Annual Salt Load 
Tons/Year 

5 ,740 

170 

2,090 

1 , 5 30 

700 

240 

10,470 
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Table 11 

SALT BALANCE FOR SANTA MARIA nASIN IN YEAR 2000 

Source of Salt Inflow 

Surface flow 
Cuyama-River 
Sisquoc River 
Tributaries 

Precipitation 

M&l (see Table 13) 
,i, " 

Agricu1 ture 

Dairies 

Feedlots 

Source of Salt Out£low 

Santa Maria River 

Annual Plow 
(acre.:.feet) 

31,960 
36,070 
6,870 

183,040 

(49,800 Irrig. Acres) 

3,685 

30,000 

~Surf~ce flbw'atGuadalupe 14,570 
Subsurface flow t_ - " 3,000 

Agricultural Tai1water 2,410* 

Tns Increment 
mg/1 - Tons/Af 

Annual Salt Load -
Tons/Year 

650 
SSO 
525 

20 

800* 
1,600 -

2,940 

0.884 
0.748 
0,714 

o . 02'7-

(0.23 tons/acre/y~ar) 

(0.84 1bs./head/day) 

(0.20 .Ibs. /h-ead/day) 

1.088 
2.176 

4.000* 

28,25Q 
26,980 

4,910 

4 -, 940 

10,470 

11,450 

560 

1,100 

88,660 

15,850 
6, 530 

9 1 640 

32,020 

Net Salt Addition of 56,640 tons/year 

ROUND OfF: 56,600 fans /yea r 

"'Assumed 
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Table 12 

SALT BALANGE rOR SANTA MARIA BASIN IN YEAR 2000 

Source of Salt Inflow 
~~:t 

Surface flow 
Cuyama River 
Sisquoc River 
Tributaries 

Precipitation 

M&1 (See Table l3) 

Agriculture 

Dairies 

Feedlots 

State Project Imports 
~i:~ ? . ';, 

Source of Saft Outflow 

Santa Maria. River 
Surface,flowat Guadalupe 
Subsurface flow'" 

Agricultural Tai1wat~r 
!. .r' ' .. ;." ,0 , ... ' 

Annual Elow 
(acre-feet) 

31,960 
36,070 

6;870 

183,040 

(49,800 irrig. acres) 

3,685 

30,000 

10,000 

14,570 
'6,000 

. 2,410 

TDS Increment Annual Salt Load­
Tons/Year mg/l Tons/AF 

650 
'S50 

525 

20 

0.884 
0.748 
0.714 

O. Ej,2 7 

28,250 
26.98b 

4 ,910 

4,940 

10,470 

(0.23 tons/acre/year) 11,450 

220 

800 
1,600 

2 , 9 4 ° 

( 0 . 84 1 b s . / h e a d / d'a y) 

(0.2~ Ibs.iheadlday) 

0.299 

1.088 
2.176 

4.000 

560 -

1,100 

2,990 

91,650 

15,850 
13,060 

9,640 

38,550 

Net Salt Addition of 53,100 tons/year 
.,' 
ROUND.orr: 53,100 tons/year 

\ 
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The Orcutt area currently derives water from Santa Maria Valley 
Groundwater Ba.;;in and is expectep to continue this practice. 

The anticipated costs of importing State water and constructing 
a distribution system to agricultural customers makes it doubt­
ful whether the agricultural community would desire a direct 
surface delivery system. It is therefore projected that the~ 
continue to pump from present sources. 

In terms of the salt balance, the only change anticipated result­
ing from the· importation of State project wat~r is the salt 
con-tained therein;· Because wastewater effluent is currently 
applied in the basin, proposed reclamation projects involving 
agricultural irrigation would not represent an additional load. 
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APPENDIX A 

HYDRO GRAPHS 

Fugler Point Stor~ge Unit 
Static ~ater Leve~s 

Sisquoc Storage Unit 
Static Water Levels 

Santa Maria Storage Unit 
Static 'Water Levels 

Guadalupe Storage Unit 
Static Water Levels 

Orcutt Storage Unit 
Static Water Levels 

Bradley Canyon Storage Unit 
Static Water Levels 
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APPENDIX B 

WATER QUALITY DATA 

Present Groundwater Quality B-1 

Historic Annual Groundwater Trends B-4 
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tr1 
I 

f-' 

:'(;'. 

,~ .-
SDCWA PSM/lf 9-27-77 

PRESENT GROUNDWATER QUALITY 

Dep th ms 1 (ft) 

Top of 
StorCige Unit' and "', Sample 

Well Number'" Interval 

Bradley Canyon 
; 9N33h' 6Gl 

9N33WIOC1 
9N33W181U 

ION 3 31V 2 9 N I 
ION33W30Kl 
10N33W32FI 

Sisquoc 
'9N32\'{ 6Pl 
ON33\'{ 2119 
9N33W12Rl 

Fugler Point 
'10N33W 7R2 
ION33WIBHl 
ION33W~OFl 
10N33W20N3 
10N33W21F6 
lON33W27Gl 
10N33W28Fl 

Betteravia 
9N34W6Cl 
9N34W BCI 
9N34W 8Hl 

10N3~W29Al 
lnN~~W10Nl 
I I\N \'\W'\ \ III 

+ 21 

- 20 

+122 

+270 
+200 

+135 
+210 
+140 

+200 

'+ 40 

I' (1\\ 
.. l.'1 l 

Bottom of 
Sample 

Interval 

- 555 

- 44 

- 38 

- 80 
+115 

-145 
+ 35 
- 300 

+ 80 

+ 30 

I ;\ (\ 
I,'; 

, .. 

"".. . .... .. . 

,'J I', ,';,;! " I· ",'\' "·1; f.:;{~;\t2:':f,;.}.~.;t';I~::~}l~;\t,,:~;.:.').: .. ) ~!:.; :'!"~ ,:.,~. J,!e·i . i", ,~:~: . : ' .. h~". 

Date of Selected Water Qlty£onstituents (mg/l) 
Sample . S04 Cl N03 TDS TlI . :. [C 

73"05-16 290 28 
75-09-22 320 31 
75-05-15 61 110 
75-09-27 230 57 
75-09-27 600 66 
75-09-27 270 22 

75-09-22 310 21. 
75-09-22 350 48 
75- 05 -'I 5 400 35 

75-09-2B 270 41 
75-09-28 330 95 
73-05-15 430 42 
75-09-27 . 660 6B 
75-09-27 370 52 
75-09-22 460 50 
75-09-22 430 49 

75-09-19 230 49 
75-09-20 85 120 
75-05-15' 70 120 
7S-09-23 no 68 
7S~09-20 2S0 36 
7S-n9-1~ 10(l 100 

. •. 1.1' ,;,,;!.':\~;tl{W:!1;;;(, .. " 

:":'~r !t jr'::; . ,"::~ • .. h';r, 

~ ,.6 

20.0 

30.0 

18.0 

16.0 

1:'·· 

698 

488 

707 
-821 
972 

-
954 

451 

.'. ;.!; •.. ;{,i! .:!";=' .. J.!~Jl:~~:'; .'~~:; .. : !,. .. 

430 
520 
240 
410 
690 
410 

490 
520 
600 

420 
460 
540 
830 
460 
600 
600 

400 
150 
140 
630 
380 
230 

·.977 
1 ,175 

900 
950 

1,600 
950 

1,090 
1,210 
1 ,400 

950 
1,200 
1,290 
2,000 
1,125 
1,350 
1 , ~ 5 0 

950 
710 
750 

1,350 
950 
950 

IllH:ST:NT r.nOtlNnWA:1'I:R,011r\1.1TY (""" t, 1,1, 
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i['!!!f 1M. si'_._ lI'WIIf Ii; 
f""H~; : .. 1""\-{' ~ .... "'\~~J 

. PIWSENT GROUNDI'I}\ TER Ql1ALI TY (con t 'd) 

DeEthlnsl ( ft) 

Topot 'fiottoln of Selected Water gltt Constituents (mg/l) Storage Unit and Sample Sample Date of 
. '.Well Number.h ,' Interval Interval Sample ~ Cl N03 TDS Til EC 

Orcutt ; 
; . 

. 9N341V 3F1 - 56 - 1 8 ~ 75-09-27 240 32 380 900 
9N34WlOD2 75-09-27 ~O 69 100 4 55 

ION 3 4W2 6A3 75-09-22 42 () 60 590 ] ,300 
10N34W271-14 ·75-09-27 470 54 620 '1,500 
ION 3 41V 2 8 Ll 75-09-23 320 52 440 .. 1,125 
10N34W34E2 + 40 -1,165 75-09-23 250 32 420 960 .' 

Santa Maria 
t:rI 10N341~ 3H3 75-09-28 310 68 530 -1,200 ,. 10N34W 4L1 + 60 - 30 75-09-26 370 42 550 1,150 

. IV 
10N34W 5P3 75-09-23 410 62 68-0 1,550 
10N34W 7Bl 75-09-24 750 87 1,000 2,400 
10N341V 8E1 75-09-24 610 67 850 ] ,950 
10N34W 9111 + 80 - 50 75-09-26 310 37 530 1 ,15 0" 
10N34W12Hl +105 + 50 75-09-28 330 40 500 1 ,200 
10N34W13Cl +124 +45 75-09-27 . 340 43 480 1,200 
10N34W14ES + 71 75-09-26 420 43 570 1 , 27 S 
10N341H6J2 75-09-26 510 68 1,210 1,700 
10N34W17Dl 75-09-20 520 230 870 2 ,400 
10N34W17Fl + 85 75-12-05 820 90 1,000 2,130 
10N34lVlSLl + 46 -102 75-09-20 400 280 630 2,200 
10N34W18Pl + 59 - 80 75-05-15 700 270 41. 0 1,800 890 2 ,800 
10N34W19R2 75-09-23 310 79 540 1,800 
10N34W20H3 + 46 - 5~ 75-09-23 510 99 810 1,800 
10N34W22Cl 75-09-23 450 57 650 1,500 
10N34W23R2 +125 75-09-22 560 70 730 1,645 
lON34W24H2 +140 75-09-22 690 67 820 1 ,850 
UN 341'12 9P2 + 36 - 30 75-05-15 330 54 76.0 5}0 1,200 
11NJ4W31Cl 75-09-25 400 5J. 650 1 ,500 
llN34W33J1 75-09-26 340 160 720 1,600 
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PRESENT GROUNDWATER QUALITY (cont'd) 

Derth msl (fid 

Top of,' Bottom of 
Selected Water Qlty Constituents (mg/l) Storage Unit and': Sample Sample Date of 

. :~'~; ;:. ~: Well Number"" :,·Interval· Interval Sample ~ Cl ~O3 TDS I'll EC 

, Guadalupe 
i:lON35W 3Nl 75-09-2S 1,900 210 1,900 4 ,000 
10N35W 4Cl - 60 7S-0S-1S 660 91 20.0 1,3S0 740 2 ,100 
10N35W SJ1 75-09-2S 4BO 65 660 2 ,IS 0 
10N35W 7F1 92 74~10-24 1 J 100 140 6.5 2,240 1 ,400 2 , GOO 
10N35WllE2 75-09-25 1 ,300 200 :' 1 ,500 3,.4 00 
10NJ SWllJl 75-09-2S' 990 230 1,400 3.,050 
ION 3 SW13H1 75-09-19 440 290 720 L ,300 

tJ:1 lON35W13Nl + 58 75-09-26 900 150 1,200 2,500 
I 10N35W14Dl + 22 - 1 B 4 74-10-24 580 120 52.0 1,430 790 1,880 w ION 351U 6Ml - 69 75-09-18 300 160 1,400 3,200 

10N35W21Cl 75-05-15 670 190 73.0 1,660 BOO 2,flOO 
10N35W22G3 75-09-26 1,100 160 1,40 a 3,000 
llN35W34E2 75-09-25. 410 52 '1,040 710 1,5S0 

:: .. ;: 

ll'I STORIC"i\NdlJJ\I;i'Gnd:~ri\viTER TREN DS 
,;,.. : ,:.I.'~ .;~. :··:·l.·:·:.;.~· '·;··::;.:L·\ .. : .. ·.·~·:>··~··i·.:,·~~~/.(~:.:!~. ' 

I 
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, ,~ .. r·=. .:1' l." ,:';' .... ~tL: ; .. ;! ,:;i .. 'j".< ',.~!} {" ~ ,,,,' 

HISTORIC ANNUAL GROUNDWATER TRENDS 

f.' ' Depth ms} (ft) 

!,,: Storage Uni~:\and': 
Top: of Do t tom of Period 
Sample Sample of 

.~ , , ' Well Number,', Interval Interval, Record 

Bradley Canyon 
:' 9N33W 6G1 + 21 -555 '64-'73 ] - 1 1 3 4 '7 9N33W gAl '54-'64 0 1 1 - 3* 1 " 9 9N33W18R1 - 20 - 44 '61-'76 1 - 1 0 - 5 * 2 3 

S:j.,squoc 
9N331n2R1 +200 +115 '5:l- '76 3 0 1 g* 4 9 

to 
I Fugler Point .t>. 

'10N33W20F1 +210 + 35 '65-'73 - 32 - 4 - 2 -52* -38 -70 
10N3JW20NJ +140 -300 '54-'75 2 0 8 22 

Detteravia 
;, 9N34W'8H4 -210 -340 '65-'72 - 5 - 1 - 2 
10N341V29Nl '60- '75 0 0 0 0 0 :1 

Orcutt 
9N34WI0D2 '58-'75 - 1 1 - 1 - 4 

10N34W26H2 '54-'64 - 9 8 2 15 3 22 
lON341'l34E2 + 40 -1,165 '62-'76 -18 9 - 4 - 2 - 3 

Santa Maria 
10N34W 3P2 '58-'74 -15 - 2 - 3 -36 - 21 -36 
10N34W 6Nl '57-'69 " 3 0 + 6 - 1 0 - 3 10N34WIAE5 + 71 '64-'75 -16 - 3 -19 -28 
10N341V17Dl ',60-'75 -19 9 - 8 20 
ION 341'11 7F1 + 85 '66-'75 12 o - 3 20* 13 24 lON3"4WI8L1 + 46 -102 '60-'75 - 7 5 -.11 * -18 - 3 ,:10N34WlePl 'f, 59 -i80 '67-'76 -12 23 - 1* 37* -23 91 

I .'.: 
" 
~' , 

,,,',' 
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HISTORIC ANNUAL GROUNDWATER TRENDS (cont'd) 

De12tl1 ms 1 Uti 
:: .... ;. . Top 'of Rottom of Period Annual Trends of 
i", . .'j •. ' :Stojage Unit and Sample Sample ·of SeleEted Water~gltzConstituents ~mg/l) 

Well Number : Interval Interval Il.ecord ~ Cl N03 TDS TIl EC 

Santa Maria (cont'(J) 
lON34W19Hl '53-'63 1 4 1 23* 7 18 
10N34W23R2 + 12 5 '54-'75 1 1 6 13 
llN34W29P2 + 36 30 '42-'75 1 0 '" 2 1* 0 0 

Guadalupe 
10N35W 3Nl '27-'75 30 2 27 26 42 

·to 10N35W 4Cl - 60 '52-'75 0 1 11 4 17 
I 

-

Ul 10N35W 5Jl '27-'75 1 0 8 3 11 

10N35W 7Fl 92 '41-'74 21 3 0 41 26 37 
10N35W 9N2 + 60 - 377 '52-'71 1 1 5 3 . 6 
10N35WllCI '55-'69 10 1 5 15 11 18 
1 ON3 SW11E2 ' 27 _., 75 18 3 12 

10N35W11Jl '27-'75 11 2 16 
10N351'll3Hl '60-'75 - 3 13 24 6 33 
10N35W13Nl + 58 '38-'75 14 1 
10N35W14D1 + 22 - 184 '61-'74 1 1 4 9 1 8 
10N351Vl6Ml - 69 '53-'75 2 17 4S 
10N35W21Cl '63-'75 21 4 3 38 10 77 
10N35W22G3 '60-'75 - 2 2 12 9 14 
10N35W24B2 + 32 '41-'71 4 1 1 10 6 
llN35Wl9E2 '52-'68 1 0 - 1 2 
llN35W33Fl - 34 '58-'71 - 4 0 0 IS 9 10 

.~! .i';: ... J,':: 1·~1.! . i • ;,: ~ ; . 
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Santa Maria 

h;Od 

~n'jj! 
CITY OF SANTA MARIA . 110 EAST COOK STREET, ROOM 3 . SANTA MARIA, 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. 

"'" 
2. 

-----
3. 

Final Report Adequacy of the Santa Maria Groundwater Basin, November 1977. 

Santa Barbara County Growth Inducement Potential of State Water Importation Final, 
March 1991. 

Santa Maria Valley Water Resources Report, 1994. 

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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