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SUMMARY

Cultural DeVelooment and Historical Groundwater Use

1. 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 113,000 AFY of applied water, based on the
1975 GRSU crop survey, of which it is estimated that about 27
percent (say 30,500 AFY) returned to the groundwater basin,
the remaining 82,580 AFY being lost to- comsumptive use (evapo-
transpiration).
2. Also for 1975 conditions, the municipal and industrial
extractions, consumptive use losses and returns to the ground-
water baain were estimated as follows:

Values in Acre-Feet Per Year (AFY)

Extractor ‘ Extractions Consumptive Use* Returns to GWB**

City“of Santa ' .o
Maria*=** 10,350 4,600 5,750

City of .
Guadalupe 800 : 800 Q
California Cities v )
Water Company 4,000 3,050 _ 950
Private Industry 5,100 4,800 . 300
Totals 20,250 13,250 . 7,000

*Thls lncludes domestic and munlc1pal erlgatlon losses,
evapotranspiration, wastewater treatment plant effluent
applied to crop lrrlgatlon, industrial cooling tower losses,
and the llke.

**Thls includes domestic and munlc1pal irrigation return water
‘as well as-returns from disposal of wastewater treatment plant
effluent and some industrial return water. :

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

3. The sum total urban or munlcrpal and industrial (M & I)
and agricultural (Ag) uses of water from the Santa Maria Ground~
water Basrn are estlmated to have been as follows- B,




Ext
Type of Use
Ms I 20
Ag _ | 113, 3¢
Totals | 133,
Round Ofi "133,

*Lack of meteting of agricultural

racclons , Consumptive Use Returns to GWB

$ of Total AFY % of Total

AFY AFY

, 250 lzﬁzso
300 82,700
550 95,950
500 96,000

65
3
72

72

7,000 35,
30,600 27
37,600 28,
37,500 28

pumpage and other data limit-

ations warrant the use of rounded numbers only in these various

estlmates. <

Basin Geohydralogy

[

1. Santa Maria Groundwater Basin overlies and is bounded by
consolidated, impermeable rock formations.
most part, non-water-bearing.

These are, for the

2.  Wichin the basin formed by the consolidated basement rock

and its boundary outcropping lies a large mass of unconsolidated
‘water- bearlng deposits extendlng to an average depth of about
1,000 feet within an area of approximately 107,000 acres. Actual
deptis range from a few hundred feet to 2,800 feet. ’

3. The gross volume of unconsolidated sediments in the basin
is estimated as slightly over 100 million acre-feet; however,
{the portion which repre-

the specific yield of

these deposits

sents water that can be extracted by pumping)
Accordingly, the total volume of groundwater in storage 1is

t about 10 million acre-feet.” 0Of this,
about 8 million acre-feet .are below sea level and about 2 million
ga level. -~ Some 59 years ago, it is esti-
mated- that there was an additional oné million acre-feet in

currently estimated a
acre-feet are above s

storage above sea lev

el.

1s about 10 percent.

4. The qﬁconsolidated sediments from oldest to youngest (upward

succession) include

the Careaga. sand,

Orcutt formstion, Terrace deposits, Alluvium,

deposits, and Dune sa

5. As is the case in a typical coastal basin, the upper alluVlal
deposits nearest the coast are sufficiently impervious to form
Also, the deeper

nds.. All of. these are water- bearlnq

a confining layer over the main water body.

deposits -extend seaward and intersect the ocean floor below
It is suspected

sea level some distance from the coastline.

that the deep aquifer
miles offshore.

(Careaga sand)

may outcrop as much as ten

Paso Robles formation,,

River-channel




6. ©No geologic faults protect,the basin agalnst possible sea-
water intrusion, nor are there any SLgnlLLcant geologic raults
impeding the: movement of groundwater in the basin except for
the area between the City of Santa Maria and the Town of
Sisquoc. In this location, 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. ’ ‘

1

7. The most important water-bearing formations in the basin
are the alluvium and the Paso Robles formation; the Orcutt
formation is of considerable local importance in the Orcutt
Uplands area. The Careaga sand (the deepest water-bearing
formation) has poor 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 surrounding 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 from 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 vear to year,
‘being most significant during wet years and least significant
during dry ones. These aspects include both streambed percola-
tion and deep penetration of rainfall.

4. The long-range average stream seepage 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
faClllty has been in operation since 1959 and is. estimated by
Toups Corporation to contribute about 20,000 AFY to the’ recharge
by capture and subsegquent 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 stream 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 Is believed to be experienced whenever
the eannuel rainfzll is within & range of 11 zo 30 inches 1in

the case of irrigated lands and within a range of 17 to 30 inches
for native vegetatlon. Anything smaller than the lower limit
will be insufficient to overcome field moisture deficiency (the
absorptive 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 recharge Zrom deep
penetration of reinfall, assuming current cultural conditions,

is estimated at 10,700 AFY. \

6. Subsurface inflow to the groundwater basin is assumed to
be 1,500 AEY, of which 1,000 AFY was estimated by Toups Corpor-

ation for that portion which is contributed from the southeastern
portion of the periphnery. : '

7. The total average annual recharge of the Santa Maria
Groundwater Basin under current cultural conditions is estimated
as 69,600'AFY by stream seepage, 10,700 AFY bv deep penetration
of rainZall, and 1,500 AFY by subsurface inflow, for a total

cf approximetely 82,000 AFY. The net recharge of the basin is
the total average annual recharge less the subsurface outflow

to the. ocean, this latter being estlma_ed at 6,000 AFV'currently
ThereZore, the net racharge is estimated as 76,000 AFV.

8. Removal of groundwater from the basin is accomplished by

net extractions plus subsurface outflow. Net extractions are
the differences between total extractions by pumping and returns
from irrigation and wastewater percolation. In general, such:
net extractions represent consumptive use by evamotransplra_lon.

SuDsurLace outfliow requires separate estlimation.

9. Consumptive use by M & I water users was estimated at about
13,000 ATY for 1¢75 conditions out of a total extraction of
about 20,000 AFY. Most of the M & I extracted water is measured

by metering, but estimates of consumptive use are necessary in
many cases.

10. Agrlcul ural 1lrrigation water is not metered, and its
magnitude is estimated on the basis of cropping patterns and
cultivated acreages. Extractions for agricultural irrigation

were estimated for 1975 conditions as slightly over 113,000 AFY

of which about 73 percent (82,500 AFY) is. consumptively used
and 27 percent (30,500 AFY) returns to the groundwater basin.

A large portion of the consumptive use occurs over the confined.
layer of: alluVLum in the GuadaTupe area.:

11. Subsurface ocutflow was estimated by calculating probable
subsurface discharge rates across a known geological cross-
sectional area near the coastline and deducting from this annual
flow rate the portion of groundwater extracted for irrigation
and other uses on the seaward side of this cross-section. For




1975 conditions, ehe comoutec Subsurrace out‘low was 6,000 AFY
while for the 1933—/7 base Derloo it was similarly estimated
at 9,000 AFY. The USGS has estlmated subsurface outilow at
7,000 AFY dnder 1975 conditions. I

12. The total estimated removals from the groundwater basin

for 1975 was 13,250 AFY M & I consumptive use, plus 82,700 ArY
agricultural consumptive use, plus 6,000 AFY subsurface outflow,
for a total of about 102,000 AFY.

13. A comparison of the annual recharge, believed representative
of long-range conditions, with current (1975) removals from the
groundwater basin shows a difference between 82,000 AFY recharge .
and 102,000 AFY removal or 20,000 AFY current annual deficit.

It is necessary to consider storage changes before proper
interpretations can be’made as to safe yield of the groundwater
basin.

Changes 1n Storage;

{ .
1. The amounts‘of\water in storage above sea level in seven
of the eight storage units and above 10 foot elevation, Mean
Sea Level for the Qcoastal) Guadalupe Storage Unit of the Santa
Maria, Groundwater Basin were previously. estimated by the USGS
for conditions orevailing in 1918, 1950, and 1939 respectively.
The Water Agency prepared a corresponding estimate for Spring,
1975 conditions, using about 230 standing water elevations in
various wells scattered throughout the basin.

2. The 1918 condition represented an historic high for ground-
water 1n storage. Since that time, it has been apparent that
an annual dewatering of about 18,000 AFY 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 1939 and averaging 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 Canyon and Santa Maria storage units; for 1939-75, the
dewatering of these storage units has been 50,000 AF, 45,000 AF,
and 40,000 Ar, respectively. . The Orcutt and Bradley Canyon
storage units are those farthest removed from the basin's
prlmary source of recharge, the Santa Maria Rlver.

37 he dewaterlng of groundwater storage noted above is: 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 average 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 dis- B
posal of 20,000 AFY under 1975 cultural conditions. However, ifx
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the current ratz of subsurface outflow is actually 6,000 AFY
as compared wo the Toups estimate of 2,000 AFY, an additional
4,000 AFY of disposal brings the current water supply deficit
estimated by ‘Toups =o 13,000 AFY. This value is of the same
magnitude as the 20,000 AFY deficit estimated by the Water
Agency.

Perennial Yield

1. The Water Agency determined the current perennial yield

of the Santa Maria Basin for consumptive use to be about

76,000 AFY. This was determined by subtracting subsurface
out;low from the sum of stream seepace, subsurface inflow, and
deep pengtration ifrom rainfall. This figure is close to previous
estimates made by the USGS. However, recent cultural development
by decreasing the subsurface outflow, may increase the yield'of
+he onshore aquifer system at the extense of mining the offshore
aquifer. Continued reduction in the quantluy of subsurface '
outflow could eventually cause Ceawan_er instrusion of the onsnore
basin, 'however.

2. The safe yield for consumptive use is identical to the
net recharge or perennial vield, that is, 76,000 AFY.

3. The safe yield for extractions presumes a certain portion
of such extractions returns to the groundwater basin via perco-
lation of applied water. It is assumed that this return portion _~
of appliec water (mostly irrigation and/or disposal of urban
wastewater) amounts to 27 percent of the total agricultural
application and 33 percent of the total urban application (both
"inside" and "outside" water). Under *+hese assumptions, which
are believed representative for the Santa Maria Valley cultural
mix of the present, at least 37,600 AFY of the total extractions.
return to the aguifer by percolatlon. This corresponds to an
estimated 133,300 AFY agricultural and urban extractions. The
safe yield for extractions is determined by dividing the safe
yield for consumptive use (76,000 AFY) by’'the percentage of
extracted water that is lost by consumptive use (72 percent),
giving 105,500 AFY as the estimated safe yield for'extractionsf

Current Ovérdraft

1.. The overdraft for consumptive use currently (1975 condition
"estimate) is taken as 13,230 AFY urban consumptlve use plus '
82,700 AFY agricultural consumptive use which is about 96,000 AFY

total consumptlve use less 76,000 AFY perennial yield or 20 000
AFY overdraft for consumptive use. Consumptive use denotes com—.
plete removal of the water ‘from the system without further
- possibility of recovery.

2. The overdraft for extractions (1975 conditions), 1s taken
as 113,300 AFY agricultural extractions plus 20,250 AFY urban
extractions equals 133,500.AFY total extractions less 105,500
safe yield for extractlons or about 28,000 AFY overdraft for

extractions.




3. The current ove;draft for consumptive use 1s estimated as
being about 86 percent attributable to agricultural pumpage
and about 14 percent attributable to urban pumpage.

4. For planning purposes, it is considered that the water in
storage 1in the basin in 1975 was approximately at an historic
low, and thus the accunulated overdraft 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 redistribution of water levels.

Projected Supply and Demand

1. By 2000, it is estimated that the extractions by the various
M & I purveyors within Santa Maria Valley as well as by prlvate
industry may be approx;mately as follows: .

Extractor ' Extractions/AFY
City of Santa Maria 15,350
Cify of Guadalupe 1,250
Caliédfnia Citlies Water Co. . 4,850
Lake Marie 400
Privatellndustry 5,100
Total, M & I 26,950

The foregOLng presumes a moderate amount of corisumer conser-
vation.

2. 'By 2000, in addltlon to projectad agricultural water needs
of 125,000 AFY, the total extractions for both M & I and Ag
needs are prdjected as approximately 152,000 AFY (rounded
number) .

Projectéd Overdrafts for 2000

1. By 2000, the projected extractions of 152,000 AFY would
result ‘in-an ‘annual overdraft for extrqctlons of 42,000 AFY,
assumlng overall groundwater returns of 29 percent, and also
assuming no supplemental water supply, imported and/or locally
developed. If supplemental 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 1s pro-=-
jected to be about 84 percent attributable to agricultural
pumpage and aboug 16 percent attributable to urban pumpage.
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4. The accumtlated overdraft (basin depletion; since 1975, , deeg

as projected, would be approximatelyv: 600,000 AFTY, assuming depr
some slowdown in thé subsurface outflow to the Pacific Ocean ’ extr
and, hence, some modest i1ncrease in the net recharge. This dowrn,
figure does not include the effects of supplemental water supply . Lake
which appear Zeasible, such as spreading grounds, weather modi- beer
ficatlon, watershed management, and imported State project in 't
water. Any of these effects would tend to mitigate the over- loca
draft as they would, in eZfect, represent "new water." State
project water, if imported to the area and used for "surface" 4.
(pipeline) deliverieés :tc urban consumers would represent a vars
double bDenefit in that the water would substitute for ground- In =
water extractions, yet & portion of the water so delivered well
would percolate to the groundwater basin as new recharge water. ' A ‘Sant
‘ : ' fror
5. The accumulated overdraft as indicated (and gualifled) wate
above, would represent zporoximately 29 pevce“_ of the usable - ' the
storage in che basin, devleted over a span oI 25 years. This wate
appears significant enouch tc deserve serious attentlon but
mav not, of itselZ, warrant prohibition of reasonable growch Sto-

in the area, provided that adeguate mitigatlion measures are
taken on a wimely -Dasis.

Water Level Changes and Impacts

1. 2An estimateéd 1575 basin depletion rate c¢I about 20,000 AFY
corresponds to a gross basin average lowering of the water table
by about- 1.3 foot/vyear. This assumes a basinwide specific

yield oi about 14 perceni, and & basin arez o2 107,000 acres.
Local eifects may, of course, ciffer ZIrom gross basin average
effects. _ : s wEe

2. As examples of water purvevor well standing levels which

have declined in .recent years, ”-lifornia Cities Watsr Company ] Bet
{Southern California Water Companv) wells 1in the Oructt System :

have apparentlv averacged about one foot per vear decline over _ . 5.
the past several years, while the City of Santa Maria's Airport Tl 29,
wells hzve shown 2 slightly greater decline average, also over Leeooomit
a period of nearly two decades. 1In both instances, pumping : f'coz
depressicns or "holes" have been created in the underlving ‘ 0 Tsir
water table. Both purvevors have been.extracting fairly o L exx
heavily from their wells, particulariy in recent years. A’ LT

certain porticn of tne water itable lowering is attributable
to the generally dry veriod 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. Steanding water levels in the two Lake Marie Water Company
wells to the east cf Orcutt have shown an average of less than
one foot per vear decline over the past 16 years, according to
Company furnished records. The historic extractions from these
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deep wells have been relatively low, and there is no known local
depressions of the groundwater: table. On the other hand, the
‘extractions from the two water wells 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
been 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 wells 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 relatéd to the influence of reclarge from the
Santa Maria and Sisquoc Rivers. Those wells which are farthest
from the source of river recharge will experience the greatest
‘water level declines. Hydrographs from representative wells in ' i

'

the basin are used to approximate the following historical 1

water level declines in the various storage units:

Storage Unit Water Level Decline ft/yr ]
Fugler Point . _ 0.5

Sisquoki - 0.75

Santa Maria ' © 1.0 )

Guadalupe 0.75

Orcutt : n/a

Braaley Canyon 1.3

Betteravia g/a

5. . If the projected 2000 basin groundwater®depletion rate of
29,500 AFY were to be realized (projected consumption but no
mitigation measures), the water table décline 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 prediction of local aréa_watér 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 vear in such ares as the Santa Maria public
Alirport and Orcutt areas is not at all inconceivable within the
next decade or so, assuming that even heavier extractions are
experienced in these areas.




Water Qualitv

m

1. Areally, groundwater quality detericrates from east to west,
laterally- from the Santa Maria River, and norznward “rom the "
southern edge of the basin. This distributicn 1 related to :

sources of recharge and is a function of groundwater flow patterns.

LAY

SO

2. The respective values of total dissolved solids (TDS)
concentrations typically apoearing in the water supply and sub-
sequentl& in the corresponding wastewater emanasing from tne
service area are currently about as follows:

B

[N

AN rd T T @U oo

City of Sante Maria 770/1,480 mg/l
City of Guadalupe - . ¢« ©1,200/2,000 mg/1 ‘
Santa Maria Public Zirport Dist. 770/1,090 mg/l 3
Calif. Cities Water Co. t
(Orcutt area, tributarv to w
Laguna Co. Sanitation Dist. o
Pilanc) 620,/1,245 mg/l £
. t
3. The use and reuse of groundwater, ccuplad with introduccion =
of certain additives as a conseguence o= both M & I and Ag use a
and evaporation of. much of the applied wawer resul:t in an in- <
creased mineralization of the cgroundwaisr. The grezzast effects o £
of these actions are noticed in the westerlv portion of the
valley, partlcularlv around the area oI the uon_-.ed water table.

This area is characterized by relativelv heavyv irr Lgatlon pumpage, an
is generally farthest from the areas of greatest recharge by riverbed
seepage and rainfeall percolation, which are in the easterly areas
of the basin. Minerzglization is characterized by increased’
concenzrations of TDS, sulfzte, hardness constituents .(calcium
anc magnesiumj, and nitrogen in Ihe groundwatar.

4. Seawater intrusion of the onshore aguifier svstem has not
occurred to date. Continued lowering oI watsr levels near the
.coast, however, could result in future seaw=t°r concamination
0of the groundwater basin. .

. ency recommends a limilt
of 10 mg/l NO3-N (nitrate &s nitrogen; Zor dr rirking water. Con-
centrations in excess of 40 mg/l were found in wacter from a
few walls and concentrations in excess of 10 mg/l in water from
~a large number of wells encompassing a significant part cf the
Valley. High nitrate concentrations are the result of the leach-
ing of chemical fertilizers applied to agricultural lands.

5. The U.S. Environmental Protection Zg

Water Quality Trends

1. sSpecific water quality trends have not besn addressed in
this report, because the subject has been cealt with recently

by other investigators, such as USGS, Z2rown & Celdwell and Toups
Corporation.
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‘Scuthdown systems) ;WOuld be expected to remain at relatively

‘heavily mineralized groundwater, but only limited communication

"water table lowering is expected within the basin. Within the

2. Local water qlality conditions in the supoly wells of
California Cities Water Company's Orcutt Svstem have been reported
by the Company in,their June 20, 1966, report o the Santa
Barbara County Board of Supervigors. The mineral quality of

11 eight wells so reported is considered to be good, based upon
TDS concentrations ranging from about 572 to 636 mg/l (1975 condi-
tions) and 623 to 628 mg/l (1960-66 conditions). The fact that
the TDS levels in these several wells were apparently lower in
1975 than in early or mid-1960 may be due, at least in part, to
the intervening year of heavy recharge (1969). The dual samples

- for each well at the beginning and end of the cited samples periods,

respectively, consistently show an average.reduction in mineral
concentration (TDS) ranging between 33 and 96 mg/l. '

3. The California Cities Water Companv's Orcutt wells are within
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 with
the relatﬂvely mineralized inflows to the storage units adjacent
to the Sisquoc and Santa Maria Rivers. Thus under current condi-
tions, the water guality distributed in thes Orcutt System (and
also in the City of Santa Maria's Airovort system, Lake Marie and

favorable levels, assuming little agricultural development.

4. Tt 1s expectad that the existence of pumping depressions
underlving the Crcutt System wells' (and Airport wells, also)
may tend to cause some groundwater movement in an easterly
direction towarcs these deoressions, in reversal oif the normal
westerly movement of the water. Neither the Orcutt System's’
wells nor the Citv's 2Zirvort wells would be eXaected to experi-
ence significant efZect from anv o the municipal wastewater
operations, due to their remoteness and the extent of consumptive
use. Over a verziod of many years, however, it 1s conceivable
that very gradual eifecis from agricultural return waters might
be felt in the form of increaseq mineral concentrations.

5. Due to ‘the heavy pumping, surface transfers, and the

general movement of groundwater, the greatest impacts of water
guali ty degradation will probably be experienced in the Guadalupe
area, involving the confined portion of the groundwater basin.

The perched water above the clay lavers which overly the deep |
agquifer in.the westerly part of the basin already contain fairly

between these perchec waters and the better guality, deep aquifer'
water exists. This communication is in the form of. agrlcultural
wells whose caSLngs are perforated in both zones and also v1a
dlscontlnultles in the clay lenses.

6. As increased oumplng takes place within the basin, gradual

confined area, this could make for increased movement of the
relatively mineralized perched water into the deeper agquifers.:
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below. In fact, thé existing bumping depression at the easterly
edge of the confined area may already be drawing perched water
"backwards" into the depression, causing increased mineralization .
of this better quality deeper water which, in turn, may be even- $ -
tually drawn westerly beneatn the "clay cap" under the influence :
of the local irrigation pumgpage.

.
7. A theorerical mineralizazion trend of the groundwater based
upon salt accumulatlon from various mechanisms would indicate i
a gross rate of mineralization for the entire groundwater basin

of roughly 4 mg/l ver vear, ignoring the effects of soil preci-
pitation. However, as previously indicated, some areas would
experience more mineraliization rand other areas relatively little
mineral increase. Shallower wells would probably be greater af-
fected than deeper wells.

8. The point sources of waste discharge, such as municipal
wastewater dispasal operations, do not currently dresent
a major source.of groundwater pcllution. Agricultural opera-

tions, although apparently not contributing salts to the area
significantly more than M & I operations, do subtract much more
water from the area than the latter, thereby tending to redis- ‘

tribute anc concentrate the minerals in certain groundwater

areas.. Also, the contribution of nitrogen {usually in tne form
of nitrate) 1s a fairlv significant eiffect of agricultural oper-
ations. (Long-range studies involving the agricultural communlty

are currently underway to attempt to mitigate these problems).

Salt Balance

1. Sources of salt inZflow to the Santa Maria Groundwater
Basin include surface runoff, precipitation, M & I accretlions
and agricultural return flows. Salt disposal from the basin
occurs through the processes of surface outflow and subsurface
outilow. : ' , ‘

2. Agricultural water use has a significant impact on basin

water quality by concentrating dissolved solids through 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 basin.

3. M & I eifluent discharge accounts for about 10 percent

of the total 84,000 tons/year salt inflow to the Valley.
Subtracting the estimated sal% outflow from the basin of about
35,900 tons/year (T/yr), indicates a net salt addition of

about 48,500 T/yr under 1975 conditions. These results are
Iimited by the accuracy of the assumptions and data employed in
the calculations. ’
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4. Water quality.ln ‘the Santa Maria Basin 1s projected to
deteriorate slightly. as the rate of salt buildup increases. A
rising population, along with increases in agricultural .

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 year 2000 (thereby causing a
reduction in groundwater extractions) indicated that the net
salt additions would be about 53,100 T/yr under such conditions.

5. "There is a need for better data on the mineral gquality of
surface outflow lea¥ing 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 closar to those of Brown and Caldwell than
to those of Toups Corporation.
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SANTA MARTIA GROUNDWATER BASIN

.Location and General Features

The Santa Maria Groundwater Basin underlies a large coastal
valley in northern Santa Barbara and southern San Luis Obispo
countlies. The Santa Maria Valley trends in.a northwesterly
direction for apprOXLmately 28 miles and attains a maximum width
of '15 miles.

4

Total surface area of the Santa Maria Plain, Nipomo Uplands,
Sisquoc Plain and tributary watershed .of the Santa Maria
Valley 1s 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 western portion are covered by a semi-
permeable alluvial cap.
S - 7 : :
The basin is bounded on the northowest by the.San Rafael mountains
and on the north coastal area by a topographic.groundwater divide-
in the vicinity of Nipomo Mesa. The groundwater basin continues
eastwaré under the Sisquoc River Plain to a point two miles east
of Foxen Canyon where the main water body pinches out, giving
wav. to river gravel deposits wnich directly overlie the consoli-
dated bpasement rocks. The southern groundwater basin boundary
east of Highway 101 extends well into the Solomon Hills and 1is
L“_hyarauLlc continuity with the San Antonio Basin to the south.
Over this area, the basin boundarv 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 northern flanks of the Solomon and Casmalia
Hills to the Pacific Ocean. The western basin boundary lies at’
tne contact between the water-bearing formations and the ocean
floor approximately two to four miles from the coastline.

- Cultural Develdpment and Historical:Groundwater Use

Vlrtually 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 of groundwater in the. basin. The principal com-
munities in-:the basin include the City of Santa Maria, the City
of Guadalupe and the unincorporated Orcutt area. Important water
corsumlng industries include oil extraction and processing acti-
vities in the Santa Maria, Nipomo Mesa, and Cat Canyon areas.,




. : , : : : S
.a sugar beet refinerw aﬂd livestock fodder producing plant. near |
Betteravia, various rancnes,devotec‘to livestock raising, and : i
a vegetable packing-plant in Santa Maria. Total municipal and
industrial groundwater extractions totaled approximately S !

20,000 AF in 1975. Of this total, approximately 13,000 AF were
consumptively used, which represents aDout 14 percent of the
basin-wide net .pumpage in 1975.

Climate

The climate of the Santa Maria Valley 1s characterized by a

dry summer and a wet” winter season with the bulk of the preci-
pitation occuring between October 'and April. Prevailing storm
patterns generally originate in the Pacific Northwest, moving in-
land from the Pacific Ocean. During the summer, moist marine

alr layvers bring heavy fog into the coastal valleys, thereby
reducing potential evapotranspiration. '

Average annual rainfall wvalues vary considerably over the basin
with the lowland areas generally receiving less rainfall than
the surrounding fcoothills and mountains. The annual precipita-
tlen values at the City of Santa Maria for which records are
available Since 1886 are assumed to represent average rainfall
over the entire basin. Mean annual precipitation over the period
1868-1976 was calculated as 13.44 inches. For vears before
actual records are available for the City of Santa Maria,_ the
rainfall data are based on the application of average rainfall
indices to the average rainfall at Santa Maria during :ne_perlod
of record. (See Fig's. 1 and 2).

Temperatures vary considerably between winter and summer, but
the mean annual temperature is near 60° F. During the winter,
freezing temperatures are infrequent near the ccast with the
probability of below freeziag temperatures increasing as a
function of distance from the coast. Summer temperatures are
mild averaging near 70° F. Only on rare occasions during Santa
Ana conditions do temperatures approach 1009 F.

Previous Investigations

The most comprehensive . 'analysis oZ the geology, surface- water
and groundwater resources of the Sanea Maria Basin was accompllshea
by G. F. Worts, Jr. of the USGS in 1951 (1). The present study : .
has largely relied upon the description of the basin geology as -
_reported in Worts' investigation. 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 vield of the basin. The above
report summarizes hydrologic data for the period 1919-1939.

Brown and Caldwell (1975) analyzed the hydrologic budget for

the basin in a study on local sources of pollution (3). Toups
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"basin thickness remains near 1,600 feet, but bedrock elevatlon

Corporation published an extensive study of Santa Maria Valley
water resources 1n 1976 (4). The USGS has also recently completed
2 watcer quallty study of the 'Santa Maria Basin which was
sublished in July 1977 (14).

Purpose and Scope of the Report

This study was undertakén to evaluate the current overdrafting
situation in the Santa Maria Basir in terms of the long-term

safe vield. . Data from previous investigations were reviewed

and amended where appropriate. Hydrologic data for the period
1959-1975 were developed in terms of the elements of recharge

and discharge, and changes in groundwater storage over this period.
This 17 year period, when combined with previous information

Zrom USGS reports, extends the available data base over the perlod
1919—1975. :

In aadltlon, data from the 1976 Toups report (4) were analyzed

and the 'elements of recharge and discharge over the 1935-72
tase period were independently developed by the SBCWA.

Basin Geology

General

The groundwater basin overlies and is bounded by consolidated,
impermeable, TertLa*y and Jurassic rock formations which out-
crop along most of the basin periphery. These rocks are essentlally
non-water-bearing, except for fracture systems and springs oo
which locally yield small guantities of water. The unconsolidated
wate*—oearlng depOSltS are of uppermost Tertiary and Quaternary

age and outcrop over an area of apprcximately 107,000 acres. - From
gldest to youngest (upward succession) these deposits include

the Careaga sand, Paso Robles formation, Orcutt formation, Terrace
deposits,. Alluvium, River-channel deposits, and Dune sands. '
Over the western extent of the basin, the upper alluvium acts
as a ceonfining layer over the main water body

Str ‘ucture

The Santa Marla Valley lies between the San RaLael Mountains on-
the north and the Solomon—Casmalia Hills on the south. The basin
is thus a structural depression between the .two ranges with the .
basement rocks forming a broad syncllﬂe. The axis of the syncllne
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 MSL, respectively. West of the town of Sisquoc, the syncllnal }
axis turns southward away from the river channel and trends T
toward the Orcutt area. Just west of the town of Garey, the:

rises to 1,000 feet, indicating a slight structural closure (approx
imately 200 feet) under the Sisquoc Plain. In the vicinity of




Orcut:z and continuing westward to:'the coast, the synclinal axis
trends parallel to and slightly north of tne Casmalia Hills.
From the Orcutt area to the coast,:.the basin asymmetry is re-
versed from the Sisquoc 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 thickest section through the basin is found in the
Orcut:t area, where the basin thickness is about 2,800 feet, and
. the bedrock elevation is about 2,600 below MSL. '

Further west near the town of Guadalupe, the maximum basin
thickness (over the synclinal axis about a mile southwest of
Guacalupe) ig approximately 2,000 feet, with bedrock elevation
at 1,900 feet below MSL. 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 average
depth 1s approximately 1,000 fzet. Therefore, the basin volume
is roughly 100 million AF while the portion above sea level

1s about 20 million AF.

Geolocic Faults

There are several minor faults along the southern boundary of

the basin paralleling the Sclomon and Casmaliaz Hills which do
not have any effect on groundwater 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

north.

The faults cut the Cereaga sand and Pasoc Robles formaticn but

do not apoear to offset the Pleistocene or recent ssdiments.
Movement along the faults is thought to be predominantly verti-
cal, with maximum qlsnlacement on the Santa Maria fault measured
at near 150 feet. Because of the lenticular nature of the strati-
graphic units which comprise the Paso Robles formation, ground-
water movement across the fault plane is impeded to some extent
as evidenced by the steepening hydraulic gradient near the
fault trace.

‘Water-Bearing Properties of the Stratigraphic Units

The consolidated Tertiary and 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 Ehelsquth flank of the San Rafael Mountains
and a limlted number oI wells which tap thes basement rocks

for water for domestic uses indicate that a relatively small
quantity of subsurface inflow enters the basin in this manner. (l) € —

Over most of the basin, the unconsolidated water-bearing sedi-
ments essentially behave as a single ‘agquifer 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-grained. In the eastern portion of the basin,
coarse-grained surficial deposits readily transmit substantial
-amounts of seepage’ from the Sisquoc and Santa Maria Rivers to

the underlying groumdwater bodyv.,
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 deposits. Locally, the Orcutt 4
formation is also an important aquifer system. In the Orcutt :
Uplands area, this formation is the principal source of supply, i
and yields some of the best quality water available in the Santa
Maria Valley. While the Careaga sand lies at the base of the 3
water-bearing formations, its permeability 1s quite low and it

is not tapped by wells.

The Alluvium (thickness 0-230 f:f)lof recent age occupies the

river-channel area in the eastern part of the basin and spreads
over a proad portion of the central and western valley. In the

eastern par:t of the basin, the Alluvium is more coarse-grained
and nighly permeable than in the coastal portion, where twogd ————
distinct members become evident. The upper member near the '

coast contains clay layers which 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 coastzl region.

Beneath the Alluvium and the Orcutt Zformation, 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 within
the Paso Robles formation provide most of the water that is
tapped by wells in the basin.

'Storagé Capacity

Total 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 seawatér 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 STORAGEZ

: CHANGE IN GROUNDWATER STORAGE (AF X 1,000)
; Storage ' Surface 1,000 AF in Storage
a4 . Unit ~ Area (AC) 1918 1950 1959 . 1975
2 Guadalupe?/ 25,000 235 171 145 145
* Nipomo | 10,500 250 160 140 140
Betteravia o 6,100 82 © 65 47 43
. Santa Maria . 17,400 540 292 265 223
: Fugler Point 5,500 230 153 - 170 170
: Orcutt 16,200 460 277 290 238
- Bradley Canyon 22,000 1,020 992 900 855
: Sisquoc 4,280 255 252 250 240
5 Total 107,000 3,070 2,360 2,210 2,054
k3 !
] _
H Dewatered Storage (AF)
¥
: 1950-59 1959-75  1918-75
: Net 150,000 160,000 1,020,000
N Average Annual 17,000 10,000 18,000
£
i 2 * Nipomo storage unit is outside of Santa Barbara County.
; 3/1918, 1950, 1959 estimates from USGS (Miller & Evenson, 1966).
3 : showing groundwater in storage above sea level. 1975 figure
E : developed by SBCWA.
5 g %/ Groundwater invstorage from 10 ft. above sea level to top of
R saturated zone.
} li Dewatered storage numbers are rounded.
X
%.
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Estimates ol grounGwater in storage for the.yvears 191§, 1950, 19539, .
and 1375 are shown In .Table 1 for each of elght storage units
delineated in Figure 3. These figures represent groundwater in
storage above sea Level Ior all of the storage unlts except

"in storage of

Guadalupe for which the USGS arbitrarily chose the depth between
10 feet above MSL and the top of the saturated zone as providing
an adequate natural barrier against sea-water intrusion (2).

The previouslv compiled data from the USGS showed a total decrease
§60,000 AF for the period 1918-59 which represents
an average annual dewatering oi 21,000 AF.

Cr

Estimated g*oundwater in storage for 1975 was indirectly calculated

by the Water Agencv in the process oI determining storage changes
betwéen 1959 and 1975. Due to the abundance of ConleCtlng
repcrts as &£¢ historical water lave; cnanges in the Santa Maria
Basin, the Water Agency sought to lnaepenaentlv evaluate these
trenés. Approximately 250 static water levels in various wells'
throughout the basin were plotted on base map and spring 1975

[=3

water level contours were interpolated between these data points.
(See Fig. 5). Date for these wells were derived from USGS
measurements (3) and from data supplied by the City of Santa

‘Maria, Southern Czlifornia Water Comoany (California Citles Water
Company), Lake Marie Water Companv, andéd Union Sugar. The water
level contours reveal signiZicant deoressions in the water table
west of the City oI Santa Maria, soutia of tne city near tihe
airpor:t, and east of the town of Orcuct. Wnile the area of
closure west of the city represents an area of ln;ense agricultur

water demancd, the depressions soutH of the citv are the result
of municioal and industriesl extractioas by the City of Santa
Mariz and the unincorporated Orcut: area. In addition, compariso

er Agency and ‘a
very good

of 1375 water level contours prepared bv the Wat
contour map <rom & recent USGS reporti revealed
carrelation. N

a

level coniours for the soring of

by ths USGS (see Fig. -4) water level
contours Ior spring 1975 prepared bv the Water Agency were

used to determine changes in groundwater storage over this 16
year period. By superimposing 1975 water level contours.on the
19355 contour map, cnanges in water levels for each of the town-
ship sections in the basin were determined. Using specific
capacity values summarized in Toups 1975 [App. D(4)] and a known
arez c¢f each township section; actual decrease in groundwater
volume was determined. Beécause water level declines in the
Guadalupe Storage Unit actually rerresent a loss. of head over

. the confined area rather than an actual dewatering of sediments,
specific yieléd values as summarized by Toups were not employed

In conjunckt water

1959 previously desveloped

icn with

over the confined area. Instead, 1t was:assumed that there
| was no decrease in groundwater storage in the Guadalupe Storaqe
: Unit.
e

Between 1939 and 1975S,

: net loss of groundwater
amounts to 160,000 AF,

or approximately 10,000

in storage
AFY. THe most
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significant storage changes occurred in the Orcutt, Bradley
Canvon and Santa Maria storage units. The net loss in '
groundwater .volume for each of these storage units was found
to be 50,000 AF, 45,000 AF, and 40,000 AF, respectively. For
those areas in which insufficient .control over the water level
contours existed, no storage change calculations were made.
urthermore, there was probably some lowering of water levels
alceng the southern margins of the basin in response to declining
water levels in the central part of the basin.. For the reasons
outlined above, these storage change figures are believed to be
conservative. Since 1918, when basin water levels were at an

historic nigh, well over one million AF have been removed from
— storage. ’

Hitls

Solomon

B e e 2 T R T et

r/// . Selected hvdrograpns for each of the storage units in Santa -
. ;' Barbara County are assembled in Appendix A. Hydrographs for

‘ the Sisquoc and Fugler Point storage units show the dramatic
fluctuations 1in static water levels as the result of recharge during
wet vears and drawdown during dry periods. -The pronounced peaks
can be attributed to the direct influence of recharge through the
hignly permeable channel deposits of the Sisguoc and Santa Maria

Rivers. These peaks display a good correlation with periods of .
nigh streamflow.

Hydrographs of wells which are farther removed from the influence
of river recharge show a Drogre551ve flattening. Wells 1G/34-2R1,
10/34-22R1, and 9N/34-8E rougnly lie in a plane of cross—sgction

througn the basin at a distance of % mile, 3% miles, and 775 miles,
respectively.

R T e Ll T

Beyond a decrease in the magnitude of the recharge peaks of
wells some distance from the river, a considerable lag time is
evident in the response of these water levels to river recharge.
In well 10N/34W-2R1, thé peak water level after the relatively
wet vear in 1969, occurred in 1970, whereas the corresponding
peak Zor well 10N/34W-22R1 occurred in 1971. This indicates
that the wave of river recharge took approximately one year to

travel a distance of three niles from “he river channel to the
edge of the Santa Maria Plain.
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Similar observations by Worts [USGS 1951 (1) ] also revealed
progressively smaller rises in water levels at. some distance
from the river as well as a slower response to river recharge.,
He associated water level rises with the movement of a recharge

P

& mounc away from the river water channel. To some extent, this
,E mound was lnterrupted or partially masked in areas where water
~1z level rises coincided with peak demand periods. Worts concluded .
5 that in the unconfined area "during years of average recharge -
fé- from streams, the mound probably does not extend far beyond
I = the southern edge of the plain, and during years of below- o
%. average recharge it probably does not move even that far south "(l)

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 inlarid boundary
of conflnement

- ﬁw e
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Because 0O tine relatlve 1solation of the southern portion

of the basin ifrom river recharge, natural recharge to Better-
avia, Orcut:z, and Bradley Canvon storade units is primarily

dependent on deep percolation of rainfall and subsurface inflow.
Therefore, these areas are probably recharged only during periods
of above average rainfell. Groundwater storage depletion in the
Orcutt Storage Unit has amounted to approximately 50,000 AF

during the 1959-75 period. Based on a weighted percentage of

the surface area of the Orcutt Uplands as compared to total area
of the basin, deep percolation of rainfall and subsurface inflow
in the Orcutt area averages zbout 2,600 AFY. Given an average

of M & I consumptive extractions totallv 6,000 AFY for the

Orcutt Storage Unit, an.averace annual overdrait of 4,000 AFY
would be expected. This value is comparable with a conservativelw
estimated storage loss value of 3,200 AFY, calculated for the
Orcutt Storage Unit.

“Hydrologic Balance

To evaluate =he magnitude of the overdraft in the Santa Maria
Bazsin, the elements of recharge and discharge are examined in
order to determine the perenniel yield of tne basin. Over-
draft occuc-s when the gquantity of water withdrawn Irom the basin
exceeds the perennial vield. The elements of discharge are
subtractec from the elements of recharge and the difference is
balanced against the observed changes in storage for several
time periods.

The selection of & representative base pericd is essential to

the development of a hydrologic equation which will evaluate
long-term conditions within the basin. For a base period to be
representative climatically, it should include a2 typical wet and
dry perlod. A curve-depicting the accumulated departure from
long-+term mean rainfall is a useful tool in choosing a represent-
ative base period (see Fig. 3). For a base period to have mean
rainfzll near the long-term average, a line joining the beginning
and end of ithe -period should be close to horizcntal.  In addi-
tion to these considerations, for change of storage purposes,

it is lmportant to start the base period at a time such that

the immediat=ly preceding vear was not extremely wet, and not have
the base period end in.a year that was extremely wet (6). This

is done in order to avoid underestimation of groundwater storage
that may noct reflect "water in transit® that has not been re-~
flected in basin water levels. : 3

Hydrologic equations and change in groundwater storage calcula-
tions were developed for the periods 1959-75, and 1935-72. The
1953-75 period, although somewhat ‘drier than the long-term
average, shows the effects of Twitchell Reserveoir releases on
natural recharge. The 1835-72 period, as employed in the

Toups study (4), meets the necessary conditions of a base period,
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and 1is 'considered to best represent lonc-term hydrologic condi-
tions in the Santa Maria 3asin. Data for this period were
independently developed by the Water Agency and compared to
data generated in the Toups studv.

Elements of Recharge

Recharge to the groundwater basin occurs through tile process

of stream seepage, deep percolaticn of rainfall, and subsurface
inflow from the surrounding Zoothill+mountain watershed. Ground-
water recharge by irrigation return Ziows and from M & I uses

are indirectly included in the eguation bv calculating net
consumption by agricultural and M & I water purvevors.
. < t

<
'

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 allowange for deep percolation within the confined area has
been included in subsequent evaluaticns. . A recent publication

by the USGS (16) has also tended to substantlate these conclusions
pertaining to recharge over the confined area. Filgure 6 shows

a diagrammatic sectlion through the area of confinement. It is -
apparent Irom this cross-section that the clay layers are areally
and vertically discontinuous, with the volume of clay in the
section decreasing in proportion to the distance inland from

the ocean. ThereZfore, the potential for groundwater recharge
also increases by a similar function. Thus, the series cf con-.
fining layers act as an agquitard rather than an aguiclude to )
groundwater movement. Estimates of rainfall infiltration and
irrigation return waters in this report include an allowance

of one-half the potential groundwater recharge by deep percolation
over the coniined 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 table below the streamcourses and the high
permeability of the river channel deposits, ldrge seepage losses’
are experienced by the Sisguoc and Santa Maria Rivers. In:
addition, several other tributary streams contribute significant
amounts oI 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- &7 _
transpiration of streamflow is considered negligible (1)- B

Estimates of seepage losses for the period 1919-59 were made by
the USGS (1966 (2)]. Seepage losses for the period 1959-75

13
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FIGURE 6.--Diagrammatic section through the artea of confined
ground water showing litholegy and ground-water flow system.

Source: Hughes, J.L., Evaluation of Groundwater Quality
in the Santa Maria Valley, California. USGS Water Re- -
sources Investigation, pp. /6-128, July 1977.
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"which reportedly extends to bedrock, thus intercepting most of

‘extremely small.

since Twitchell Reservoir has been in operation were determined
from gaglng station records of inflow from streams tributary
to the Santa Maria Vallev area'plus an estimate of ungaged |
runoff minus the measured outflow to the ocean. Gaging station
records of inflow include those of the Sisquoc River near Sisquoc,
La Brea Creek, Tepusquet Creek,. Foxen Creek and the Cuyama

River below Twitchell Dam. Streamflow records of the Santa.

Maria River at Guadalupe gaging station are assumed to ecual
outflow from the basin.

'
i
1
. —

Estimates of runofi from ungaged streams tributarv to the

basifh are derived from Toups (1976 (4))luse of the "recoverable
water" concept develdped bv the USGS {1965 (7)].The isohyetal
method was employed to determine the volume of precigitation
over the 57,000 acre foothill-mountain watershed. By subtracting
the estimated evapotraspirative losses over this area irom the
derived rainfall volume, the amount of residual water available .
for dlrect groundwater recharge and surface water runoff was ~
esulmahed For the purposes of this report, a figure of 1,500 AFY
O "recoverable water" is used ‘to rebresent the long-term
runcff Irom ungaged streams in the Santa Maria Valley.

Gaging .station recorqs and estimates of" seepage losses 'in the
Santa Maria Valley are presented in Table 2, which reflect losses
over the entire basin. While Toups 1976 Santa Maria Valley

Water Resources studv derives sepa:ate hvdrologic budgets Zor

che S*squoc Plain and Santa Maria Va’ley, the two areas are

in reality hydraulically connected and, conseguently, have

been considered as a single agquifer system in this reporc.

Underflow from streams tributarv tc the basin has been considered
negligible. Surface inflow into the basin 1s measured at the
Sisquoc River near Sisquoc gaging-station 2.5 miles above La Brea
Creek. The relatively small macnitucde of underilow is related

to a low concrete dam about 1,000 Zeet above:the gaging station

the underflow. Records of the gaging station below Twitchell

Reservoir do not measure underflow nor small-scale diversions

along the 3.5 mile section of the Cuyama River upstream to the ‘
dam. However, the magnitudes of these values are probably negli-.

gible in relation to the total siream seepage for the basin.

In the remaining tributary streams, quantltles of underflow are

Average annual stream seepage in the Santa Maria Basin for .
the perlod '1959-75 since Twitchell Reservoir has been in opera-
tion, is estimated at 62,000 AFY. For the base period 1935-72,
the average annual stream seepage, modified to show the effects -
of Twitchell Reservoir for years in which it was not in operatlon,\

results in a long-term groundwatar recharge by stream seepage i
that may be expected in the future of approximately 70,000 AFYi;

17
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Water

Year: Inflow
1935 43,200
36 55,500
37 190,000
38 262,000
39 24,600
1940 27,7000
41 333,000
42 52,600
43 178,000
44 83,000
1945 49,250
46 29,500
47 15,800
48 4,000
49 7,000
1950 13,100
51 : 6,300
52 210,800
53 27,200
54 29,900
1955 11,100
56 36,500
57 6,200
58 270,300
59 -14,500

. for the period 1959

outflow

3,600
19,300
880,000
135,000
» 0

0

183,000

"1,090
71,900
13,560

4,950
4,880
2,540
0

"0

2,460
)
104,700,

41360
1,270

0
4,200
0
133,500
‘ 0

SANTA MARIN GROUNDWATER BASIN
STREAM SEEPAGE* (AF)

Net

Seepage Loss

39,600
36,200
102,000
127,000
24,600

27,700
150,000
51,500
106,000
69,400

44,300
24,600
13,300
4,000
7,000

10,600

6,300
106,000
26,800
28,600

11,100
32,300

6,200

137,000
14,500

Water

Year: Inflow. Outflow
1960 4,110 0
61 890 0
62 118,220 24,270
63 8,260 0
64 4,300 0
1965 16,680 0
66 31,050 910
67 214,000 32,090
68 56,420 ~ 100
69 469,100 179,670
1970 130,680 130
71 22,390 0
72 7,430 0
73 97,210 10,000
74 57,930 210
1975 27,340 300
'T'otal
Avefage Annual Stream Seepage
1935-72 = 55,500 AFY
1959-75 = 60,750 ArY

* Stream seepage data;for'thé'l9§5—58 periodlfrom'previous USGS estimates (2).
ngeriyedfby the:Water:Agency-from USGS gaging 'station records.

Net

Seepage loss

4,110
890

33,950 -

8,260
4,300

16,680
30,140

181,910

56,320
289,430

130,550 -

22,390
7,430
87,210
57,720

27,040

2,281,630

VRN TRIY

Seepayge estimates
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. period are displayed in Table 3.

Groundwater recharge may occur through the downward percolation

conditions. This quantity is dependent on such factors as

Field capacity, and storm characteristics. Most of the rain-.

' [

Twitchell Reservoir

Twitchell Dam-was completed in 1959 and first began capturing
runcff from the Cuvama River and its tributaries in 1962.

The reservolr 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 River for maximum groundwater
recharge is considered as 300 cSs. Thus, if flow in the Sisquoc
River equals oOr surpasses 300 cfs, no relesases are made. If
flow in the Sisquoc ‘River is less than 300 cfs, releases from
the reservoir are made to make up the difference. : '

The USBR [1959 (8)] originally estimated the incremental yield
from Twitchell Reservoir at 21,200 AFY. This value was derived
from theoretical data developed before the reservolr was

actually put into operation. A computer analysis developed
oy Toups {1976 (4)] determined the long-term vield of Twitchell
‘Reservoir over the 19353-72 base period to be 13,750 ATY. 1In

the present determination of the perennial yield of the basin,
an additional 20,000 AFY of recharge from stream seepage as
the result of controlled Twitchell releases was included in
the estimates of recharge far those vears before the reservolr

Rainfall Infiltration

Rainfall over the entire basin is assumed to apdroach the
measured rainfall at the Citv of Santa Maria (see Fig. 1).
For the purposes of determining deeo percolation of rainfall,
the basin has been divided into irricated ard non-irrigated
acreage. Historical irrigated acreage data for thne 1959-73

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 guantity of
rainfall may percolate to the groundwater body under proper

soil type, depth to the water table, slope, vegetative cover,

fall on a given area during periods of average precipitation is
held within the scil profile:or is returned to the atmosphere
through evapotransipration of plants. Only during years of
above average rainfall does any significant quamtity of water
pass below the root zone of plants under the force of gravity
to become deep percolation. 1In areas of deeply rooted native
vegetation, very little water is able to penetrate below the
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1959 -

1960

61
62
63
64

1965
66
67
68
69

1970
< 71
72
73
74

1975 |

Aveg.

¢ Truck
Crops

15,655
15,654
15,650
15,646
15,642

15,638
15,635
15,632
15,628
17,268

18,908
- 20,548

22,188 .

23,828

26,4687 "
27,110

S 17,991
Annual

Condition
(1959-74)

1/1975 acreage figures include
:County in the Nipomo area. - Acreage data
Agricultur314Land;UseLSurvey

L/

2/ Agricultural acr
. aren planimetere

15,653

"Fleld: o

Pasture-

d by SBCWA fr

Crops~ ~Alfalf(a
C7,376 . 3,989
T 97,7025 4,462

8,028 7 4,035

8,354 -~ 5,408

8,680 - 5,881

9,006 6,354

9,332 6,827

9,658 7,300

9,983 7,773
10,313 8,243
10,118 7,922

9,922 7,600

9.726 7,278
9,530 - 6,956
S 9,334 6,634

99138 " 6,312

8,942 " 5,991

9,138 . 6,492

8,807 acres

" (15 )_‘

eage in coﬁfincd area in 1959 and 1968 from Toups
om 1975 agricultural land use maps.

Table 3

SANTA MARIA GROUNDWATER BASIN

AGRICULTURAL ACREAGES

{ Irrigated Agé/

Intermediate val

of irrigated land
from DWR land:use
ues were interpolate

studies [1959 (13 ) ahd 1968 ( 14)
d between years of existing data.

" 1976, Appendix D ( 4 ).

] and the GRSU, ucso,

Cltrus- ) , Irrigﬁied Nry
. Avocados Vineyards Ornamgntals Deciduous Totnl Grain in Confined Ares
0 n 20 27,038 7,397 47
7 10 19 27,855 7,191 47
14 20 19 28,670 6,987 47
21 30 18 29,481 6,783 47
28 40 18 30,293 6,579 47
3s 50 17 31,104 6,375 48
42 60 17 3]w9l6 6,171 48
49 70 16 12,728 5,967 48
56 80 16 313,540 5,763 48
60 90 : 15 34,349 5,556 48
51 809 89 13 36,270 5,312 46
42 1,528 178 11 38,189 5,068 44
33 2,247 261 9 40,102 4,824 42
24 2,966 3156 7 42,027 4,580 40
15 31,685 445 5 43,946 4,336 8 -
6 4,404 $34 3 45,865 4,097 37
0 5,121 626 0 47,790 3,846 36
30 1,006 116 14 14,586 5,812 15,420
y amd 22 acres of dry-farmed grnin'oUtsidé of Santa Barbara

1975

1975 acreage in confined




root zone. However, more rainfall i1s availlable
} colation on irrigated farmland since applied irrigation water —
eld cap

for deep per-

maintains the s$pil moisture at or near f£i aclty.

The chronological distribution of rainfall also has a signi-
ficant effect on deep percolation of rairnfall. Precipitation
which occurs during the early part of the rainy season will be
readlly 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 Zield capacity has

been satisfied by earlier storms. Thus, nigh-intensity storms

of leong duration will result in much more deep percolation than
rainfall which is evenly spread out over the vyear.

Since information on storm intensity and duration is generally
lacking, previous studies have attempted to relate rainZfall
infiltration to vegetative cover. 'Little improvement has been
made on ‘the method of estimating rainfall infiltration developed
by Blaney 'in Ventury County 1934 (%) . The results of this
study were graphically summarized in infilcration curves relating
rainfall to deep percolation on izrigated andé non-irrzigated
lanc. 2 subseguent study by Blane? et. al., 1353 {19} 1in the
Lompoc area essentiallyv confirmed earlier zonclusions that deep
penetration of rainfall occurs only in vears oI abcve average
rainfall. These curves are considered to bdrovide a reasonable
estimate of rainfall infiltration in the semi-arid Southern
California basins.

RainZall infiltration curves used in this report were patterned
after those developed by Blaney 1n the Ventura County investi-
gation {9). These curves were modified bv the Water Agency

to show lncreased deep penetration of rainfall predicted by
Blaney's Lompoc study. It is assumed here that no deep percol- -
ation occurs if rainfall is less than 11 inches on irrigated e
land, or if rainfall is less than 17 iacnes on areas of native —
.vegetation. Furthermore, it is assumed that annual rainfall

ovér 30 inches does not contribute any additional deep percolation.¢~%’
Similar observations in the Carpinteria Basin also indicate an '
upper limit on rainfall which effectively increases the quantity
of deep percolation (11). In addition, one-half of the potential
recnarge by deep penetration of rainfall over the confined area
is included,in he calcu¢atlons.

Ralnfall Lnflltratlon data for tne Santa Maria Basin are pre-
sented in Table 4. These values were determined to average 8,700
AFY over the. 1935-72 base period, and 4,800 AFY during the
1959-75 period. The difference in these values is basically
attributable to the lower than average rainfall between 19539

and 1975. Rainfall infiltration under 1975 conditions was
similarly calculated as 10,700 AFY, while by. the year 2000,
average vearly deep penetration of rainfall is expected to
increase slightly to 11,000 AFY. The increases in the long-

i




Water
_ Year

1935
.36
37
38
39

1940
41
42
43
44

1945
46
47 -
48 -
49

1850
51
52
53
54

1953
56 -

57
58
59

13960
61
62 ..
63
64

1965
© 66
67
68
69

SANTA MARIA GROUNDWATER BASIN

RAINFALL INFILTRATTONZ

Rainfall

(in)

19.55
'13.48
20+ 82
22.18
11.51

14.61
30.75
16.95
17.22
14.56

11.31
11.08
9.42
8,20
9.17

10.47

8.66
18.57
10.87
12.12

13.17
14.56
9.01
25.86
7.62

11.33
7.11

16.39 -

11.30
7.81

11.62
9.13
'14.96
8.25
20.84

Table

(AF)

Historical
Condition

4

22,314
3,387

' 29,323

22

36,828
1,148

4,671

79,985
8,146
9,455
4,614

1,105

791
g
g
g

g

- g
18,734
505
2,209

3,035
4,614

I’}
55,007

g

804

, g .=
6,556"

843

g -

1,267
g
5,044

g
30,656

Current (1975)
Condition

27,820
5,309
35,241
43,189
1,798

7,322
88,886




Table 4 (cont'd)

'

Water Rainfall Historical

Year (in) : Condition
1870 9.59 : g
71 . : 9.82 ! o
72 g 5.45 o g
73 . 19.63 26,117
74 15,21 8,391
1975 11.59 1,942

Total ‘367,491
v Annual Average
1935-72 ' 8,712

1960-75 : 4,801

Current (1975)
Condition

g

2

2
28,287
8,391

1,942

446,480

10,733

Based on rainfall infiltration curves developed py ?he
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.

i a s L8
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'

term averages of rainfall infiltration under current and
projected conditions are associated with increases in irrigated
agricultural acreage. '

Subsurface Inflow

The Santa Maria Groundwater Basin is in hydraulic continuity
with the San Antonio Basin to the south, as shown by water
level contours . depicting the base of fresh water (4). A topo-
graphic divide following the crest of the Solomon Hills
separdtes the basin along the southeastern boundary of the
Santa Maria Basin. Toups estimated inflow from this source at
1,000 AFY. Along with an arbitrarily chosen estimate of 500
AFY subsurface underflow from the remaining corisolidated rocks'
surrouncing the basin, total annual subsurface inflow to the
basin is . estimated at 1,500 AFY. '

Estimates of Total Recharge

Average annual recharge Irom stream seepage, subsuriace inflow,
and rainfall infiltration totaled 68,150 AFY during the 1959-
75 period. Over the base period 1935-72, average annual re-
charge amounted to 67,200 AFY. Base period recharge, modified
to show the effects of Twitchell Reservoir, indicatesS a long-
term anaual recharge of approximately 82,000 AFY under 1975
basin conditions.

Elements of Discharge

Discharge from the basin represents the sum of suriface outflow,
subsurface outflow, and the evapotranspirative losses from
agricultural, municipal, and incdustrial uses ¢f groundwater.
Surface outflow from the basin has already been 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 irrecoverably lost to the ocean. Gross pumpage by

M & I and agricultural water users, less return flows from ex-
cess irrigation water and effluent percolation ponds, represents

net water losses from evapotranspiration. o ) e S T

M & I Water Use

The cities of Santa Maria, Guadalupe, and the unincorporated
Orcutt area (served by the Southern California Water Companyy
are the largest M & I 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
produced within the basin is disposed of either through percol-
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ation ponds or is reclaimed for ir:igation of pasture crops.
While part of the eZfluent is lost througnh evapotranspiration,
significant portions are returned +to the main g roundwater
body. Pumpage that 1s not accounted 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 \W
use in the Nipomo, Garey, Sisquoc and surrounding rural areas —4
has been considered negligible in the development of the _j

hvdrologic egquation for the basin.

. i
Current (19753} M & I water use for the Santa Maria Basin is
depicted in Figure 7. Pumpage estimates were supplied by the
various entities. The amount of deep percolation and evapo-
transpiration of effluent was derived from Water Agency estimates
of the proportions of inside and outside water use for purveyors
throughout the basin. Groundwater recharge as the result of |
outside water use was assumed to equal 13 percent of the total
outside use. Because the City of Guadalupe is within the con-
fined area, groundwater recharge Zrom percolation ponds and
from ougside water use is considered to be negligible. '

Industrial water use 1n the Sante Maria Valley is largely
relatec to the requirements o the food processing and oil-
related industries. Water use by the vegetable processing plant
in the City of Santa Maria is basically nonconsumptive in nature,
since virtually 2ll of the fresh water used appears as effluent:
in the cities wastewater treatment plant. The production and
refining of o0il is a major water consuming industry in the Santa
Maria Valley. Most of the fresh water used in oil producing and
refining activities is removed Zrom the basin through evaporation
from cooling systems and deep injection of oil field brines as

a means of wastewater disposal and secondary recovery. Other
important water consuming industries include the Union Sugar
refining plant at Betteravia, which pumps from its own wells

and discharges wastewater to nearby holding ponds. While much -
of this water is lost through evaporation, some of the water 1is
later recycled through the plant for coeoling and for beet
transportation purposes. The Sinton and Brown Company Dro—
duces livestock feed bv dehydrating sugar beet pulp generated

at the Union Sugar Refinery. Wastewater from this process

is used to irrigate pasture. In addition, it is estimated that-
the livestock raising industry consumes approximately 1,000 AFY.
Figures for industrial water consumption are those from Toups
1976 "Santa Maria Valley Water Resources Study (4).

Thus computed, gross pumpage for M & I uses totaled 20,250 AF .
in 1975. -Net consumption amounted to 13,200 AF in 1975 while .
the base period average (1939-75) 1s estimated at 9,300 AFY.
For the period 1919 - 1359, ™ & I water consumption has been
summarized by the USGS [1966 (2)1.
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Aqricul:ural Water Use

The Santa Marla Valley is the.most productive agricultural area.
in the County. Much of the land area is intensively cultivated,
especially around the Guadalupe area, where vegetable fields are
___©often triple-cropped. Approximately 50 percent of the irrigated
agrlcultural 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 1is evident from the increases in truck-
cropped acreage on the Sante Maria Plain and in the increasing
importance 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

and was about 83,000 AFY. This was estimated on the basis of
the 1975 GRSU crop survey and appropriate factors for consunptlve
use of applied waters.

The amount of irrigation return flow 1s subtracted Zrom the
gross fresh water pumpage to determine the net water consumption
by agriculture over a given pEViOd. The figure thus derived
indicates the amount of water irrecoverably lost ‘;rough ET.
Irrigation return flow is.that amount of water which is available
for deep percolation after the evapotranspirative needs of crops
have been satisfied and the £field capacity of the soil has been
exceeded. Typlcal irrigation practices resul:t in aprlied water
in excess of the ET needs in order to facilitate leaching of
accumulated salts below the root zone. Depending on the effect-
iveness of previous irrigations and rainfall in satzisfving the
field capacity of the soil, some or all of the excess applled
water may reach the water tabile. ‘

Irrigated acreage during the base period 1939-73 was determined
from land-use studies by the DWR in 1959 and 18968, and f£rom the
GRSU 1975 land~use study (see Table 4). Using a linear
extrapolation of data between these study years, an average

base period irrigated .acreage of 35,000 acres was computed of
which 15,000 acres were within the confined area. Using modlLled
long-term average applied water duty factors supplied. by the
'Santa Barbara County Farm Advisors for tne variouts crop types in-
~the Santa Maria Valley, total average annual applied water during .
" the 1959-75 period was approximately 81,600 AFY.

Thése applied water factors were modified to reflsct the re-
duced water needs of crops near the coast. This is a result.
of the fine-grainéd soils within the confined area as well as
climatic influences along the coastal fog belt. Data complled
by the DWR (20) indicate that annual pan evaporation near Guadalupe
is approximately 80 percent of that found at' a test siie approx- .

1te
imately 15 miles inland. If this same relationship is applied
to gross agricultural water needs, then 80 percenz of <he
overall average basin agricultural water duty of 2.58 ~F/ac/yr -

27

86 percent of the total basin net water consumstion in 1975 -~




indicates that wateY nzeds of érops grown witiln the coniined 2>
area average 2.0. AF/ac/yr. This value is similar to the base wa
period average water duty within the confined area of 1.93 €0
AF/ac/yr determined by Toups (4} - L0
: un
Worts [USGS 1931 (1) ] originallv estimated irrigation return -~
flows on the order of 30 percent of the apolied water in the th
unconfined area, and acreage over the coniined area amounting r;
to approximately one-third of the total basin irrigated o
acreage, he concluded the irrigation return £lows were about ii
20 percent of gross pumpage over the entire basin (1). Miller ’
and Evenson: [USGS 1966 (2)] also applied this methodology in
the calculation of net irrigation pumpage in a subsequent . : su
study. However, dude to the availability of subseguent land- T
use stucies which delineate geographic distribution of agri- Gf:
cultural acreage in more detail, Water Agency calculations is
of net water consumption over the confined and unconfined areas de-

were derived separately.

Studies bv Blaney, Nixon, Lawless and Wiadmann (1963 (10)] in
the Lompoc area demonstrated that 44 oercent O‘,tne applied
water from rainfall andé irrigaticn was realized -as deep per-
colation: These findings indicate that a Zigure oi 30 per-
cent irrigaticon return flow under unconZined conditions pre-
viously developed by the USGS is probably a reasonable one.
Gress pumpage for irrigation in the unconfined area under
+hese conditions for the 1839-75 base period amounts to 51,600
ATV, of-which 30 perceat or 13,300 AFY returns to the ground-
water tasin.

Worté suggested tnat essentially all appiied water over the
confined area was lost through ET, or -wzs eventually discharged
to the ocean from the shallow water bocdy [(USGS 1951 (1)].

Toups 1876 study developed iwo nydrologic equac ons; ona
assuming no recharge througn the confining ldyer and the other
assuming 100 percent recharge of excess aDol¢ec irrigation
water, percolating effluent from the Guadalupe disposal site,
and irom urban outdoor water use (1). The Toups study tended
‘to place more credence in their scenario assuming negligible
recharge through the clay cap. As was previously discussed

the cornfining layers are not totally impervious and probably
transmit by;leakage through the confining layer under a reduced
pressure head. Furthermore, an additional ”uantlty of perched
water may be shed oIff the edges of the confining layer and per-
colate to the main water body. To.account for these potential
mechanisms of groundwater recharge over the confined area, 15
percent of the applied irrigation water in the confined area

is assumed. to be realized as deep percolation.

Overall groundwater returns of applied agricul:tural water
in botn the confined and unconfined areas averaged approximately
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25 percent over tne 1939-75 period. Net consumption of applied

water thus amounted to 61,700 AFY during this period. As \

compared to average base period conditlons, recent increases

in agricultural acreage have occurred primarily in the
unconfined portion 0% the groundwater basin. This.nas resulted
in an increase in the weighted average irrigation returns in
the basin. Thus, under current (1973) conditions, 27 percent
returns accounted for a net agricultural water consumption

of 82,700 AFY. Projected demands for the year 2000 similarly
assume an increase 1n irrigation returns to 28 percent of the
total applied water.. !

<

Subsurface Outflow

Groundwater moving downgradient beneath the confining beds

is eventually discharged to the ocean, where the unconsolidated
deposits are exposed on the ocean floor about two to four miles
offshore (1). Because of the lack of well logs in the offshore
area, the precise configuration o:f the submarine extension of
the groundwater basin is unknown.

The-method used to estimate groundwater discharge by outflow

is based on Darcy's law of saturated flow, patternad after

the methodology uséd by the USGS [1951 (1)) . Geologic cross-
section D-D' (see Fig. 3) which cuts the basin just west of
Guadalupe, defines an area througn which water being discharged
at the coast must mave. The water-bearing deposits cut by

this section include the Careaga sand, Paso Robies formation,
the lower part of the Orcutt formation and the lower member

of the ~Alluvium. The actual cross-sectional area and the per-
meabilities of +the various formations were previously determined
by the USGS [1951 (1)] from well-logs and laboratory tests.
These da%*a are presentad in Table 5. As tnus defined, the total
saturated cross-sactlonal area i1s about 43 million square feet.
Water level changes in the confinad area do not significantly
affect the cross-sectional area since the top of the saturated
zone remains within the confining layer.

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

The hydraulic gradient was computed from a-1975 water level map
prepared by .the Water Agency. A -gradient of *11 feet per mile,
corresponding to a flow of approximately 18,000 AFY was found
to coincide 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-
flow must be:somewhat less than 18,000 AFY. Agricultural acreage




Table 8

'SUBSURFACE OUTFLOW

SBUWA  RAJ/ LT

SANTA MARIA GROUNDWATER BASINZ/

Formation

Alluvium
{lower member)

Paso Robles
& Orcutt:

Careaga Sand

Hydréulic Gradient
(ft./mile)

W oo~ O U AN

[y
IR

Permeabilify

(gpd/ft.2)

Wedge Length
(fr.)

79,200
39,600
26,400
19,800
15,800
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
13,200
4,800
6,400
8,000
9,600
11,200
12,800
14,400
16,000
17,600
19,200

E/Cross-sectional area and permeability from Worts, Geology
and Groundwater Resources of the Santa Maria Valley, LA«

USGS Water Supply Paper f1000, I351.

/‘éb"//
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., would bring about a 3,000 AFY reduction in subsurface outflow -

west Of D-D' was planimetered. from the GRSU 1975 agricultyral
land-use maps and found to tota' approximately 6,000 acreés.

Most of this land is intensively farmed 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. Applving a water duty

of 2.0 AF/ac/yr Toups 1976, Table D-6 (4) +to this acreage

and accoun*lng for five percent return flow yilelds a consumptive {
use figure of 11,000 AFY. Combined with an estimated 1,000
AFY of water use by Union Oil's Gso Flaco Refinery [Toups 1976
(4) 7, total consumptive.extractions west of D-D' are approximately |
12,000 AFY. Therefore, subsurface ouiflow from the basin /
under 1975 conditions was about 6,000 AF. Since subsurface /
outflow in 1959 as estimated bv the USGS (1966 (2)1 was 8,000 !
AF, average annual outflow during the period 1959-75 is considered |
to be 7,000 AFY. A recent study by the USGS (16) has concluded {
that. subsurface outflow presently totals 7,000 AFY. :

S—

Miller and Evenson [USGS (2)] suggested that with continuing
overdraft, underfliow to the ocean would &crease from 8,000 AFY

to: 3,000 AFY as the hydraulic gradient decreased from five '
feet to twc feet per miie. Toups (1976 (4)] estimated that
on the basin of their 1975 water l=vel contours that the hydraulic .:
gradient had been reduced to two feet per mile, anéd consequently
concluded that this would resul:t in subsuriace outflow totaling-
2,000 AFY. The substantial difference in hvdraulic gradients
determined bv Lqe Water Agency and the Toups Corporation

- study (1976 (4} ] is reiated +to the *es:ect’ve areas over which

the gradient was calculated. Toups calculated the gradient
over the entire basin while the present stucdy determined the
gradient between the 30 and 30 Zoot water level contours which
roughly straddle section D-0' (1l). Because concentrated areas
of demand within the unconfined area can produce significant
water level fluctuations, use of the basin-wide hydraulic gradient
does not necessarily reflect groundwater cdnditions at the coast.
The pilezometric level within the confined area 1s less subject
to variations induced by pumping stresses, and therefore cal-
culation of the hydraulic gradient near the coast is more

likely to.reflect actual conditions of discharge.

The prediction by the USGS that continuing overdraft conditions
appears not to have been substantiated by recent 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 levels

near the coast could tend to establish the same gradient at a new
equilibrium level.

A subsurface outflow to the ocean has dacreased 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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water storage 1s 1lndeterminable because of the unknown volume '
of the ofishore aguiler. 1If the subsurface outflow from the
basin has declined from 8,000 AFY in 1959 tc 6,000 AFY in

1975, this woulc imply that the salc-water wedge within the main
~aquliier has moved about one mile landward from its former -
position. Subsurface outflow at the rate of 6,000 AFY would
mean that the salt-water wedge would have intruded the offshore
aquiier system by a total of approximately four miles from the
point where fresh water is. discharged on the ocean floor.

Water quality analyses of wells to date have not shown any ab-
normally high chloride levels which would indicate that sea-
water intrusion. ¢f the "onshore porticn of the basin had occurred.
However, progressive lowering of watar levels along the eastern
margins of the confined area will tend to reduce the seaward
hydraulic gradient, theréby causing a landward movement oOf
seawater. The potential for brackish water contamination of
near shore wells 1s currently being assessed in a coastal

well monitoring program by the USGS in cooperation with the SBWCA.

Early detection ¢f seawater contamination of the onshore aquifer
system 1s essantial to the timelv implementation of mitigation
measures. . S . :

The Hydrologic Equation:

The previocusly guantified elements of recharge and discharge

are applied in the hydrologic eguation for the period 1859-75
shown in Tadble &. The equation displavs relatively good
agreement between astimates of recrharge and <ischarge and calcu-
lations oI net desletion of storage. These figures indicate

an annual overdraft of about 10,000 AFY in the Santa t#aria
Groundwater Basin. Because this is an average depletion over
the base period, increases in M & I and agricultural water ex-
tractions have probablv resulted in an increasing rate of storage
loss in recent vears. ]

Also presented in Table € are the elements of supply and dis-
posal for the 1935-72 base period. 1In particulary, the computed
values for the variocus sources of recharge during.this period,
plus the average incremental yield from Twitchell Reservoir
operations, are equated to the long-term source of:supply to.
the basin. Under 1975 basin cultural conditions, awverage annual
groundwater recharge is estimated at nearly 82,000 AFY.

All the estimates for the various elements of the hydrologic
equation are subject to a range of error. This is apparent
from the change in storage calculations as compared to the
difference between total recharge and total discharge over

the same time pericd. Errors in the estimated recharge may be
due to underestimation of rainfall infiltration and additional
unknown -sources of recharge. Errors in estimated net pumpage
may Dbe due to ‘inaccurate estimates of return irrigation water.
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HYDROLOGIC EQUATION

Avg. Annual Supply (AF) 1935-72 1959~75 1975 B/ 2000 b/°
: : AR Condition Condition y
Stream Seepage -
~Gaged:. " 55,500 60,750 68,100 - 68,100
Ungaged 1,500 1,300 1,500 1,500
Subsurface Inflow 1,500 1,300 1,500 1,500
Rainfall Infiltration 8,700 4,800 10,700 11,000
Total 67,200 68,150 81,800 82,100
“Avg. Annual DisEQsal.(AF) '
Subsurface Outflow 9,000 7,000 6,000 4,000 :
> Net Pumpage _ :
<M&I . 8,000 9,300 13,250 17,500
" Agriculture 61,200 61,700 82,700 90,000
Total 78,200 76,000 101,950 111,500
Supply minus Disposal -11,000 -9,850 -20,150 ~29,400
Avg. Annual Change in Storage ~6,7002/ ~10,000

Footnotes:

a/ Storage change estimated by Toups (4).

b/ 1975 and 2000 water budgets include long-term stream seepage values adjusted to reflect an
- additional 20,000 iATY-of 'yield augmentation: from Twitchell Reservoir operations.
infiltration values reflect current and projected irrigated/non-irrigated acreage.

Subsurface outflow is:projected to decline slightly in response to increased groundwater
pumpage. .

Rainfall




- . ]
iveness of the confining laver near the coast 1n pre-
en vercolaticn of rainfall and irrigation return
~reguires additional field study. The estimates of
subsurface outflow are an additional source of error in the
nydrologic equation.

U<
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Derennial Yield and Overdraft

i yield of a groundwazer basin is that amount of

t can be withdrawn on an annual basis and still main-

basin as a renewable resource (2).. Any guantity of

‘+hdrawal in excess of theé perennial yield is overdrazt. In

a coastal groundwater basin the additional factor of potential

seawater intrusion of fresh water aquifers must also be cop-
‘ered. Wnile increased extractions can actually increase

perennial yield in that it may reduce outflow to the ocean,

- rate of withdrawal must be less than that which would pro-
e a deterioration in water guality.

rennia
that ¢
ne i

Table 7 shows estimates of perennial vield based on the various
base periods emzloyed in this studv. The perennial yield 1is
here derived as the average annuzl recnarge minus the unre-
coverable water. These figures are in terms of the pe;egnlal
yield for consumptive uses or net extractions. In addition, R
values Zor overennial yiéld are also calculated for gross extragtlons
Since some portion of the groundwater pumped for M & I and agri- =
cultural uses eventually returns to the aguifer system, the
perennial vield for extractions will be somewhat greater than
the yield for consumptive uses. Thus, the perennial vield fog
extractions is derived separately under assumed cultural condi-
- ticns Ior tnhe respective periods. ’

The perennial vield for censumptive use under 1935-72 ?ase period.
conditions was computed as 71,000 AFY, compared to a figure

of 70,000 AFY previously derived by the USGS (2). During the-
relatively drv 1859-73 period the perennial yleld Zor consump-’
tive use was found to egual 61,000 AFrY. However, since the

elements of supply and disposal are sensitive to changing
cultural conditions, the perennial yield may vary with time.
Thus, under 1975 and 2000 basin conditidnms, the perennial yield:
for consumptive use is focund to increase to 76,000 AFY and 78,00
AFY, respectivelv. These increases in met recharge to the paSln
are the result of increases in rainfall infiltration om 1rri-=
gated lands, as well as a decline in subsurface outflow to the
ocean. - : ,

However, this analysis considers only the eifects on tne
onshore portion of the groundwater basin. A reduction 1S sub—~
surface outflow from the svstem in effect results 1n mining of’
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Table 7

SANTA MARIA GROUNDWATER BASIN
PERENNIAL. YIELD*

Perennial Yield (AF)

1935-72

'Consumptive Use Extractions

71,000 ' 96,000
1859-75 61,00 . 82,400
1975 |
Basin Fondition‘76,000 105,500
2000

Basin Condition 78,000 110,000

* Perennial yield calculated as average annual

unrecoverable water (subsurface outflow),
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Consumptive Use
% of Extractions

74%

74%

72%

71%

recharge minus
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. the offshore extension of the aguifer. The bltimate limit
upon the incremental vield derived from the increasing ground—
water extractions will pe the threat of seawater intrusion
of the onshore groundwater body.

Current Hydrologic Balance

As compared to the average pase period conditions, current
cultural development in the Sante Maria Valley indicates an
increasing rate of overdraft. While the long-term elements
of supply remain fixed, additional cnsumptive uses of ground-
water by a growinc oobulation and an expanding agricultural
industry will tend to compound the current overdrafi situ-
ation.

Average annual groundwater storage depletion over the 1959-75
period was previouslv estimated by the Water Agencyv at
10,000 AFY. A recent publication Dy the USGS has also indicated

that the overdraf: has been approximately 10,000 AFY (16).
Thnis period was chosen ia order to assess the incremental
vielc from Twitchell Reservcir as well as to provide recent
information c¢n groundwater sctorage depletion. Because of the

growing consumpiive extractions of groundwater during this
oeriod, the current annual storage loss must be somewhat
greater than this average. As previously discussed, mean
annual recharge to the basin has been estimated at 82,000 AFY.
Under 1975 cultural conditions, total disposa‘ from the basin
was approximately 102,000 AFY, resulting in a total aeflClt
in - the qvaeologlc budget of about 20,000 AFY.

Grsundwate: Levels

In general, the Sanca Maria Groundwater Basin occasionally re-
ceives heavy recharge during very wet years, such as 1969,

Both f£rom river percolation and from deep penetration of rain-
fall. This type of recharge causes significant rising of the
water table, but it is mostly of a cyclic nature. -On the other
hand, cultural activities, especially those involving increasing
consumptive use of extracted water, cause botn local and fairly
widespread declines in the water table. (In certain cases,’ o
extractions from one area and disposal by percolation in: another
area may resuli in a depression of the water table in the area
of ex_racclons and a rise in the area of’ dlsposal) '

For example, assuming a basinwide speCLch ylela of 14 percent,
a basin area of 107,000 acres, and an estimated 1375 depletion
rate of about 20,000 AFY, the average decline would be expected
to be zbout 1.3 feet per vear. However, within the basin,
certalin areas would experience greater decllnes than this "average
value, while other areas would have smaller declines, perhaps
even stable wzater levels. '
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As an example, 'the June 20, 1977 letter report of the Southern
California Water Company (SoCalWCo) regarding its Orcutt System
cited nistorical changes in water levels for the elght water
supply wells serving this system, these being located generally
about Clark Avenue westerly of Highway 101 and easterly of the
Santa Maria Public Alrport.: Four of the five Mira Flores
Wells, which are near Clark Avenue and Highway 101, have shown
a decllne ranging from 0.3 ft/yr to 1.8 ft/vr, with an average
of sligntly greater than 1 £t/yr. It might be noted that in
Figure 3; 'the "pumping hole" located approximately in 9N/34W-
Sections 12 and 13, appears to coincide with the location of
the Mira Flores Wells. On the'otner nhand, the standing water
levels in the two EvergreenWells have reporbedlv dropped about
1 ft/yr for the past 17 years. These wells are located
generally about the Township Line (9N/10N) 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 from these several wells
in the Orcutt System. In general, the period of time represented
by the water level data embraces 1958 (at the earliest) to the
resent.  Referring to Figure 2, it appears that this was a
relatively dry period, in which Santa Maria precipitation was
generally below average, resulting in a drop of up to perhaps
200 percent in the accumulated deviation from the long-term mean
precipitation. During this period, the extractions from these
wells grew substantially as the area developed. Thus, 1t ‘appears
that the moderate decline in storage that has taken place within

the 1l9-year veriod may be at least partlallv atgrlnubable to
cilimatic conditions.

As another example, _he standing level in the Citv of Santa
Maria's Well ¥c. 3A-S5, located near tne southeast corner of the
airport, appears to have declined about 26 feet in the past

19 vears, or-about 1.4 ft/yr. Similarly, Well No. 2A-S's
standing level declined about 22 .feet in the past 18 years or
about 1.2 ft/yr decline. This well is about ‘1.1 mile northerly
of Well No. 5A-S and is located within a pumping trough (Fig. 5).
The airport wells of the City of Santa Maria are the most widely
used of the City's supply wells, and the declines cited are pro-:
bably representative of most of these wells. )

2nother example 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 16 years. On the other hand, Water Well No. 4A
(1,051 feet deep) has shown a very slight decline of standlng
water levels (seven feet drop in 16 years or less than 0.5 ft/yr).
It might be noted that the pumving levels (which reflect the
drawdown durlng extractions) were stable for Well No. 3 and
actually rose for Well No. 4A. However, two Southdown Land
Company water wells, used for vineyard irrigation, have shown
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significant water level declines. These wells are located

in the northwest quarter of 9N/33W-Section 9. The standing
level in Southdown Well No. 6 (1,406 feet deep) has declined:

24 feet in the first five years since its construction, for an
average of 4.8 feet per vear up to 1971. Southdown Well No. 7
(1,508 feet deep) has experienced a standing water level decline
of 56 feet during the 13 years since its construction, or an
average decline rate of 4.3 feet per year. The extractions from
the Scuthdown Wells are thougnt =2 be on the order of 800 AFY.

‘The bulk o the recharge to the aguifer in this area is believed
to result:rom deep” penetration of precipitation and limited

streambed percolation from intermittent streams. Any effects S

cf Sisquoc River recharge to this Lake Marie-Southdown area
are believed minimal because of the apparent influence ©f agri- ,
cultuzal pumping -in the Sisguoc Plain which tends to 1lntercept

such river recharge. Current extractions by Lake Marie Water
Companv are estimated az slighcly over 300 AFY and appear to .
have nhaé negligible effect on the water .table. The more o

substantial extracticns bv the Southdown Land Company wells
appear to be lowering the water table in the vicinity by a
igniiicant rate. »

Proiected CGroundwater Supplv and Demand
Continued agricultural, residential, and industrial development
in.the Santa Maria Valley will tend to intensify the current
rate ¢: ove*aha:t. The cumularlve groundwater storage deple-
zicn may ulzimately adversely affect the integrity of the basin

watar supply:

Lowered water levels mav substantially increase pumping
LIt anc lncremental energv costs may stra‘n the payment
zpacitv of certain _pumpers;

n |.| |-

-

2. The salt load on the basin will increase as additional

cuantities of water are extracted, portions of which are
ealized as returns to the groundwater basxn. Gradual minera:-

*zat‘on will continue; : :

.. Lowering of water levels along the eastern edge of the
vonaned area may reduce the rate of subsurface outflow

rom the basin, allowing seawater intrustion of the ccastal
a&u;:e* system (unless a barrier project were developed);

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

Water Agency projections of water demand in the Santa Maria
Valley indicate a significant water supply deficit by 2000,

assuming reliance upcn existing resources. Assuming that in-
dustrial water consumption remains at 1975 levels, increases
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in domestic water use will result 1n a total M & I water demand
of approximately 27,000 AFY. Combined with projected agricul-
tural water needs of 125,000 AFY, total demand on the ground-
water basin is projected to reach 152,000 AFY by the year 2000.
This represents an overdraft for extractions of about 42,000 AFY
under 1975 cultural conditions. Since a portion of the ground-
water extractions return to the groundwater basin, the amount

- of water removed from storage is somewhat less, or about 29,000

AFY.

Water Quality

General

Groundwater quality has detericrated significantly in some
areas of the Santa Maria Valley over the past two decades.
Along with the natural sources of salts added to the basin by
surface runofi and rainfall, man's activities have tended to
concentrate these salts through continued use and reuse of
grounéwater. Discharge of wastewater from polnt sources has
created localized water quality problems. Agricultural water
use “tends to concentrate existing solutes in a smaller volume
of water as well as add new salts to the groundwater basin.
The following summary of water quality in the Santa Maria
valley is based on a recent published report (1877) by the
USGS, "Evaluation of Groundwatexr Quality in the Santa Maria':
Vallev, California" (16).

Surfacas Water

The Cuyama River has hietorically exhibited an inverse relation-

ship between runoff and dissolved solids. Completion of Twitchell

Reservoir has resulted in the detainment of good guality water
during periods of high flow for later controlled releases.
Retention of high quality runoff has resulted in a dilution of
poor guality 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 of water from

La Brea, Foxen, 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), Santa Maria Airport- -
WWTP, industry at Betteravia, and irrigation return water.
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A svstem Of cdrainace ditches in the Santa Maria area receives
agricultural taill water and discharges to Orcutt Creek, Green
Canyeon and the Santa Maria River. Several water quality samples ;
from these sources indicate specific conductance of 2-3,000 =
micromhos per centimetesr (approximately 1,280-1,920 mg/l TDS) ’

O urtrsoF 0

Groundwater Quality

)

Most of the groundwater in the studyv .area is classified as a
calcium magnesium sulfate type. This classification 1s compa-
tible with the gualizv.of runoff in the Cuyama and Sisguoc
Rivers, the-prlnc;pa* sources of recmarge to the basin. Higher
chloride levels ars found -along the southern margins of the basin,
especially along Orcutz Creek. Areally, groundwater guality
deteriorates from east to west, laterally from the Santa Maria
River , and northward from the southern edge of the groundwater
basin. This distribution is related to sources of recharge and
is a function of groundwater flow patterns. Avallable data on
present groundwater quality and historical water guality trends,
are presented in Appendix B.

Water from wells in the Orcutt area nas a different character
from water sampled from other wells in the basin. Most wells
in the valley have a calcium-to-=sodium ratio o 2:1 which is
similar to surface flow recharging the groundwater basin
through the Santa Maria River system. The calcium~-to-sodium
ratio of water from wells in the Orcutt Storage unit is 1: 1.
The same ratio.was found in groundwater sampled downgradiént from
the City of Santa Maria wastewater treatmenc facilities, suggest-
ing that the.identity cf the supply is retained desp;te use by
city residenis.

wWhile the areal distributicn of groundwater quality is fairly
well docunmented, vertical variations in groundwater guality
are relatively unknown. This 1s b=cause wells in the Santa
Maria Valley are perforated throughout long intervals in order
to ‘give maximum yield. This allows fcr mixing of groundwater
irom separate aguifers with distinct water gquality types, thus
preventing ldentl;lcaelon of changes in. water quallty w1th
deptin.

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 tne
seaward hydraulic gradient. This allows poor gquality water from
the confined area to mix with water from the deeper aquifers _
of the confined area. It is also thought that vertical mixing O% . :
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distinct water types under fluctuating pressure head may occur
through well cdsings 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 guality analyses byv the USGS demonstrate that
seawater intrusion of the onshore aquifer system has not
occurred (16). As expected, the existence of a seaward hydraulic
gradient has mailntained the incrysion offshore. If it had
reacned the Coast, seawater intrusion would have resulted in
above-normal concentrations of sodium, chloride, boron, and
other chemical constituents of seawater. Groundwater in the
coastal area is a calcium sulfate type with only moderate con-
centratlions of boron and chleoride. Specific conductance values
for well water near the coast were less than 2,000 micromnos
(aporoximately 1,280 mg/l TDS) wnich is far less than expected
if seawater encroachment nad occurred.

Salt Balance

Point Sources of Sclutes

Percolating effluent from point scurces of wastewater discharge
is contributing to the degradation oi groundwater quality within
the valley. The effect of the wastewater on local water quality.

is related to the compatibility o the two water types. In
some cases, the quality of the discharge source is better than
{ the receiving groundwater. The effect of a point socurce of

3 solutes on local water quality is difficult to determine unless:
] (1) a recharge mound 1s created, or (2) an lon unigue to the
source of readily identiZfiable. A point 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 the process of evapotranspiration. Im-
portant point sources of ‘waste discharge in the Santa Maria

area include sugar-and oil refineries, wastewater treatment
facilities, solid waste landfill sites, golf courses, stockyards,
poultry farms, and feed lots. -

PP { A

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 1s deep percolating to the main water body. Water

quality analyses from these ponds exhibit high counts of suspended
3 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 pond water

KT PSR W >y T
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samples. However, wells adjacent to and downgradient from the
ponds exnibited DOC conceéntrations of 2.0 mg/l or less, again
indicating the imperviousness of the pond bottoms.

Wastewater for oil extractions and refining activities is
elther discharged to ithe ocean or injected into saline aquifers
through abondoned or non-producing wells. Sump disposal is

no longer permitted in the Santa Maria Vallev. 01l fields may
contribute to water quality degradaglon through casing leaks,
spllls, well blowouts, percolation of water used in drilling
and repair, and from runoff th*ough oil fields. However, no
specific instances of localized groundwater pollution by oil
field activities were cited in the USGS repori (15).

Wastewater from the Valley's four treatment facilities 1is dls—
charged to streams and to evaporation-percolation ponds or 1is
sold to nearby farmers for application on' feed crops. The
guality of effluent produced from each of the wastewater treat-
"ment clants is proportional to the guality of the source water.
The TDS content of eZfluent from the CGuadaliupe wastewater treat-
ment plant averacges about 2,000 mg/l comparec to 1,380, 1,090
and 1,245 mg/l Zor the other wastewater treacment facilities.
The dissolved sclids concentration of water pumped for use by
the City of Guadaluone, City of Santa Maria, Santa Maria
Alrport District, and-the Laguna Countv Sanitation District
averages 1,200, 770, 770 and 620 mg/l, respectively. Water
delivereé for use in the Oreutt community is of superior
quality in comparison to other watér supplies in the valley.
This has prompted the Citv of Santa Maria to concentrate its
pumping Irom the Oructt storage unit.

With the exception of chloride, the guality of wacer discharged
from the City of Santa Mariz wastewater treatment facility

is about the same or better than the *eceivihg groundwater.

The percolating wastewater from this facility has resulted in-
~both a pronounced recharge mound and an area with noticeably
different groundwater quality.

Wastewater discharge from the Guadalupe facility has also

producea a small recharge mound. Chemical constituents of
groundwater. in this area exhibit an area of aegracahlon related
to this point source. The cyclic use and reuse of water in the.

.area o= conrlned groundwa*er has caused a concentration of dis-
solved solids in Guadalupe's water supply.

The effect of wastewater discharged from the Laguna and Alrport
facilties appears to have a minimal effect on groundwater
quality. The volume of wastewater discharged from the Airport
facility 1is relatively minor and is probably recnarged to the

groundwater basin due to Zfavorable surface drainage. Discharge .

irom the Laguna plant is uvsed to irrigate pasture crops. The
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high consumptive use of pasture crops is likely to be responsi-
ble for the lack of a pronounced recharge mound. Because the
water supply socurce 1s 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 golf courses appear to have

i little impact on groundwater 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 concentratlons.

Analyses of groundwater for synthetic detergents (as MBAS -

b methylene-blue active substances) showed very low concentrations
with no direct relation, either to point or non-point sources,
All observed values were less than or egual to the U.S. Environ-
mental Protection Agency recom@gnded limit for detergents of

0.5 mg/l.. Trace elements also were not found in any alarming
guantities.

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
E concentrations, *anging Srom 0.43 - 0.62 mg/l. Sensitive crops,

; such as artichokes and grapes (both of which are grown 1in 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 evaporaticn and transpiration.
The addition of chemical fertilizers also contributes to the solute
loaé. .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 of.10 mg/l NO3-N (nitrate as nitrogen) for dr lnklﬂg

water. Concentrations in excess of 40 mg/l were found- in water

Sy

¥ from a few wells and concentrations in excess of 10 mg/l in
3 water from a large number of wells encompaSSLng a significant
v§ -part of the valley.
% Salt Balance Model
B A comparison of the magnitudes of salts entering the Santa Maria .
b Groundwater Basin and those which are disposed of in outflow B
i from the basin can lead to an approximation of the net salt
L accunulation. Sources of natural salt inflow to the basin
; _ R S -9
l;, . — —
f.
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inciude surface: runoif and Drechl ation. Disposal of salts
from the basin occurs through surface outflow from the Santa
Maria River and by subsurface outilow.

Man's activities have also significantly influenced the adverse
salt-balance in the valley. Agricultural production tends to N
concentrate existing salts in the basin through the natural .
process of evapotranspiraticn. However, this does not repre- 4
sent an addition of salts but mereiy a concentration of these
salts in a smaller ;volume of water. The leaching of fertilizers
applied to agricultural lands rapresents a true addition of
salts. Municipal and 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 Acgency has attempied to derive a salt balance model

for the Santa Maria Basin under present conditions (1973)
and Zor projected condi+tions in the year 2000. Because only
salts new to the basin are considered, redistribution such as
wculd be expected for agricultural and municipal aClt’Vles,
are not .accounted for. The limitation inherent 1in this study

s ‘the result of considering tne basin as a whole and ignoring
internal conditions of wvariocus localities. An approximation
was included for salt outflow by agricultural tailwater, under
the assumption that about 5 cfs for 8 months per vear (correspond-
ing to the heavyv irrigation season) would escape to the ocean . i
and would contain about 4 tons per acre-foot (corresponding
to at least cne reuse of tailwater, such as Ifor pasture).

Current (1973) salt balance condéitions in the Santa Maria Basin
re depicted in Tables 8 and 9. OfF the total M & I salt accre-
ticns to the basin, amcunting to about 8,700 tons/year, approx-
imately 4,650 tons/vear are boJLrlouLed fo}% hne City of Santa
Maria.. However, salt inflow from M & I water uses is only
about 10 percent of the total salt additions to the basin
(abOQ_ 84 400 tons/yea-,.

The most Sanlflcant means of salt movement into and from the
basin 1s via the surface flows of Cuyama, Sisquoc and Santa
Maria Rivers, and La Brea, roxen Canyon and Tepusguet Creeks.
These salt loads were determined using the average annual’™
flows, calculated from USGS records for the period of study
between water years 1959 zand 1873, and estimates of water
quality levels, derived from data presented by Toups Corpor-
ation (4)- and the USGS (1).

Salt inflow attributed to precipitation on the-drainage area
(260 sg. 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/1, assumed applicable for a coaScal basin.
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SALf BALANCE STUDY - MEI ACCRETIONS IN SANTA MARTA BASIN

Source of Salt Inflow

'

Santa Maria, C1ty ofb/
Guadalupe, Clty of ‘

Laguna County Sanltatlon
District :

Santa Maria Publlc Alrport
District - - .

‘Sinton § Brown Co,
Union Sugar Co.

Rural Areas

MEI Salt Load

Wastewater

(ATY)

TDS Increment

‘mg/1

610
255

700

350

690
480
NA

8,720 Tons/Year

Annual Salt Load
Tons/Year

4,650
170

1,240

190
1,530

700
__ 240 ..
8,720




SBCWA

Table 98

SALT BALANCE STUDY - SANTA MARIA BASIN -
: {1975 conditions)

Annual [low ThS Incrément ' Annual Salt Logad

"Source of Salf&lnflow (acre-feet) mg/1 - Tons/AF

Surface flow ’
‘Cuyama River 31,960 650 0:.884

Sisquoc River ' 36,070 550 .0.748
Tributaries ' 6,870 525 0.714
Precipitation , 183,040 20 0.027

MEI (see Table 11)

Agriculture (38,980 irrig. acres) (0.23 tons/acre/year)
o Dairies _ - (3,685 animals) (0.84 1bs/head/day)

Feedlots (30,000 animals) (0.20 1bs/head/day)

Source of Salt Outflow

Santa Maria River . = :
sSurface“flow at Guadalupe 14,570 800% 1.088

Subsurface flow : . © 6,000 1,280 1.741
Agricultural Tailwater 2,410% 2,940 4.000*

FEE I ILES I

Net Salt Aintibn = 48,490 tons/year
ROUND OFF: - 48,500

-

¥Assumed

Tons/Year

28,250

26,980 ..

4,910,
4,940
8,720 -
8,970

560

1,100
84,430

15,850
10,450

19,640

PSM/1f 6-2-77 / Revised 9-20-77
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' The net salt addition for both these circumstances is sllgntly

‘Santa Maria Basin With State Project Water

' Water Entities," August 1975, Table II. The bulk of this in-

'Any State DrO]ect water to be used for demestic purposes would

“supply is to be used by the City, introduction into the dis- .

The introduction of new salts bv agricultural operations was
calculated using a factor of 0.23 tons/acre/year (to account
for leaching of fertilizers) and a value for irrigated acreage
(34,800 acres) derived by GRSU 13975 Land Use Survey(lS). The’

'salt load factor 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 Caldwell (3).

Two approaches were taken in prcjecting the net salt addition
in the Santa Maria Valley for the vear 2000. In Tables 10 and

11, salt inflow:and outflow were determined assuming the only

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 both of these cases, salt loads which wesre computed as a
long-term average (precipitation, surface and subsurface flows)
ané point sources for which data for future dates are not avail-
able (oil refineries, Sinton and Brown, Union Sugar Co., and
rural areas) were assumed to remain constant.

higher than for the present. dowerlng water tables assumed Zor
the Guadalupe area bv 2000 resulted in a reduced seaward gradilent ——
and a corresponding reduction in subsurface outflow, thereby . oL
reducing the salt export by this mechanism. It was assumed

that 2 mineralization rate of groundwater of about 12 mg/l per
vear would accompany this itrend. This mineralization rate was

;aoprox1mated on a gross basis for the Guadalupe and Santa Maria
storage units of the basin.

Squlemental water needs in the Santa Maria Valley are pro;ected
for the year 2000 based on entity supplied information presented
by SBCWA "Comparison of Estimated Supplemental Water Needs of

dicated demand 1s 1n the City of Santa Marla (l0,00Q»AzY).

first require filtration. For the City of Santa Maria, this
could be accompllshed on the high ground east of the City,
where gravity service could be used to operate the distribution
system. Depending on the extent to which the groundwater

tribution system at various locations along its path could pro-
vide the de31red blend.
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SALT B/\LANCE - M & I ACC‘R["I‘IONS IN SANTA MARIA B/\SIN IN YFAR 2000 o
s : Wastewater
. ¥ . LR - 4 LFlowt TDS In;rementﬁ Annual Salt Load .
“Source of:SalthanOWI- - (AFY) ' mg/1 Tons/AF . Tons/Year . I
- . . ) . . . R if_’;i
Clt)’ of Santa Maria / ‘ 6,910 ' 610 0.83 o 5,740 . &
City of Guadalupea/ 500 255 0.347 170 i
Laguna Co. Sanltatlon Dlst / 2,200 700 0.95 _ 2,090 o
Sinton § Brown Co.b/" ’ 770 690 0,938 1,530 b
43 Unlon Sugar’” Co.b/ : 1,070 480 0.653 - 700 ~ . 5
Rﬁral Areasb/  “ na . . né na 240
10,470
! T

M § I Salt'Ldad = 10,470 tons/yeat
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Table 11

SALT BALANCE FOR SANTA MARIA BASIN "IN YEAR 2000

Source of Salt Inflow (acre-feet) ‘mg/1 ) Tons /AT Tons/Year
Surface flow : A
Cuyama River 31,960 650 0.884 28,250
Sisquoc River 36,070 550 0.748 26,980
- Tributaries 6,870 » 525 = 1 0.714 4,910
Precipitation 183,040 20 0.027: 4,940
MEI (see Table 13) 10,470
Agrlculture (49,800 Irrig. Acres) (0.23 tons/acre/yeéar) 11,450
Dairies 3,685 (0.84 1bs./head/day) 560
Feedlots 30,000 (0.20 1bs./head/day) 1,100
88,660
Source of Salt OQutflow '
Santa Maria River .
tSurface flow'at. Guadalupe 14,570 -800% 1.088 15,850
Subsurface flow ! e , 000 1,600 2.176 6,530
Agricultural Tailwater 2,410% 2,940 4,000¢* 9,640
o - 32,020

*Assumed

Annual Ilow

TDS Increment

Annual Salt

Net Salt Addition of 56,640 tons/year

ROUND OFFE: 56,600 tons/year




SBCWA PSM/1f 6-2-77 / Revised 9-20-7 :

:
Table 12
SALT BALANCE FOR SANTA MARIA BASIN IN YEAR 2000
, - Annual Flow B TDS Increment Annual Salt Load -

Source of Salt Inflow (acre-feet) omg/l Tons/AF : Tons/Year
Surface flow . .
 Cuyama River 31,960 650 0.884 ° 28,250

Sisquoc River : 36,070 550 0.748 26,980

Tributaries - . 6,870 525 0.714 4,910
Precipitation : 183,040 ' 20 0.027 4,940
M§1 (See Table 13) . | 10,470
Agriculture (49,800 irrig. acres) (0.23 tons/acre/year) 11,450

> Dairies - : 3,685 (0.84 1bs./head/day).. 560 -

Feedlots EE 30,000 ©(0.20 1bs.7head/day) 1,100
State Project Imports ' 10,000 ' 220 0.299 ..2,990
S SR L : 91,650
Source of Salt Outflow '
Santa Maria River .

Surface: flow:at Guadalupe 14,570 800 1.088 15,850

Subsurface flow i 6,000 1,600 2.176 13,060
Agricultural Tailwater 2,410 2,940 4.000 9,640
N B PR TN i S g gk 8

e T - _ 38550

Net Salt Addltlon of 53,100 tons/year

ROUND OFF 53,100 tons/year
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The Orcutt area currently derives water from Santa Maria Valley
Groundwater Basin and is expected 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 they,
continue to pump from present sources. ’

In terms of the salt balance, the only change anticipated result-
ing from the importation of State project water is the salt
contained therein.” Because wastewater effluent is currently

H applied in the basir, proposed reclamation projects involving
agricultural irrigation would not represent an additional load.
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APPENDIX A

HYDROGRAPHS

‘Fugler Point Storage Unit : A :
Static Water Levels : , A-1

Sisguoc Storage Unit ~
Static Water Levels A-2

Santa Maria Storage Unit
Static'Water Levels ' A-3

Guadalupe Storage Unit
Static Water Levels : _ A-4

Orcutt;Storage Unit-
Static Water Levels - . A-S

Bradley Canvon Storage Unit
Static Water Levels A-6

~~
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Guadalupe Storage Unid
Static Water levels

(spring)
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APPENDIX B

ITY DATA

WATER QUAL

Present Groundwater Quality

Annual Groundwater Trends

Historic
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SBCWA  PSM/1f 9-27-77

PRESENT GROUNDWATER QUALITY

Qgpth msl (ft)

PRESTENT GRONNDWATER: OUATTTY

(eAnt N

: - “~i Top-of Bottom of .
Storage Unit and & ° Sample Sample. Date of Selected WgterngtX!Constlguents (mg /1)
Well Number:: ° Interval Interval Sample - 50y €1 NOz - TDS TH LC

Bradley Canyon : .. : - :
ON33W 6G1 +:21 -555 73-05-16 - 290 28 4.6 698 430  ..977
9N33Wio0C1 - - 75-09-22 320 31 - - 520 1,175
IN3IIW18R1 - 20 - 44 75-05-15 61 110 20.0 488 240 7900

10N33W29N1 - - 75-09-27 230 57 - - 410 950

10N33W30K1 +122 - 38 75-09-27 600 66 - - 690 1,600

10N33W32F1 - - 75-09-27 270 22 - - 410 950

Sisquoc ' -

"ON3IZW 6P1 - - 75-09-22 310 21, - 707 490 1,090
ON33W 2H9 +270 - 80 75-09-22 350 48 - - -821 520 1,210
9N3I3IW12R1 +200 +115 75-05-15 400 35 30.0 972 600 1,400

Fugler Point .

“10N33W  7R2 - - 75-09-28 270 41 - - 420 950

10N33W18H1 +135 -145 75-09-28 330 95 - - . 460 1,200

10N33W20F1 +210 + 35 73-05-15 430 42 18.0 954 540 1,290

10N33W20N3 +140 -300 75-09-27 " 660 68 - - 830 2,000

10N33W21F6 ~ - 75-09-27 370 52 - - 460 1,125

10N33W27G1 +200 + 80 75-09-22 460 50 - - 600 1,350

10N33W28F1 - - 75-09-22 430 49 - - 600 1,450

Betteravia ’

- ON34W-6C1 ' - - 75-09-19 230 49 - - 400 950
9N34W 8C1 T+ 40 + 30 75-09-20 85 120 - - 150 710
ON34W 8H1 bo- - 75-05-15" 70 120 16.0 451 140 750

1ON3IAW29A1 - - 75-00-23 410 68 - - 630 1,350
TONIAN29NY - 75-00-20 250 36 - - 380 950
PON S DN 76-00-10 100 100 - - 230 950




Sy
[ FA PP :
* PRESENT GROUNDWATER QUALITY (cont'd) _
- -
Depth-msl (ft) f,ﬁ
. : ; W
_ . _ Top'of “Bottom of ;- Selected W 1 e i .
Storage Unit and - " Sample Sample Date of ’ £ ater Qlty Constituents (mg/1)
~Well Number'.. Interval  Interval Sample S04 Ccl NO3 TDS Til EC
Orcutt %
" - 9N34W 3F1 - 56 -184 75-09-27 240 32 - - 380 900 A
9N34W10D?2 oo- - 75-09-27 10 69 - - 100 455 B
10N34W26A3 - - 75-09-22 420 60 - - 590. 1,300
10N34W27HA4 - - - 75-09-27 470 54 - - 620 1,500
10N34W28L1 - - 75-09-23 320 52 - - 440 1,125
10N34W34E2 + 40 -1,165 75-09-213 250 32 - - 420 960 5
Santa Maria ' :
o 10N34W 3H3 - - 75-09-28 310 68 - - 530 -1,200 :
R 10N34W 4L1 + 60 - 30 75-09-26 370 42 - - 550 1,150 - B
10N34W 5P3 - - 75-09-23 410 62 - - 680 1,550 %\
10N34W 7B1 - - 75-09-24 750 87 - - 1,000 2,400 :
10N34W 8E1l - - 75-09-24 610 67 - - 850 1,950 i
10N34W 941 + 80 50 75-09-26. 310 37 - - 530 1,150 |
~10N34W1Z2H1 +105 + 50 75-00-28 330 40 - - 500 1,200
10N34W13C1 +124 + 45 75-09-27 - 340 43 - - 480 1,200 b
10N34W14ES + 71 - 75-09-26 420 43 - - 570 1,275 !
10N34W16J2 - - 75-09-26 510 68 - - 1,210 1,700
10N34W17D1 - - 75-09-20 520 230 - - 870 2,400
10N34W17F1 + 85 - 75-12-05 - 820 90 - - 1,000 2,130
10N34W18L1 + 46 -102 75-09-20 400 280 - - 630 2,200 o
10N34W18P1 + 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 - 54 75-09-23 510 99 - - 810 1,800 Fo
10N34W22C1 - - 75-09-23 450 57 - - 650 1,500 g
10N34W23R2 +125 - 75-09-22 560 70 - - 730 1,645 2
10N34W24H2 +140 - 75-09-22 690 67 - - 820 1,850
1IN34W29P2 + 36 - 30 ..75-05-15 330 54 76.0 - 530 1,200
11N34W31C1 - - 75-09-25 400 51 - - 650 1,500
11N34W33J1 - - 75-09-26 340 160 - - 720 1,600




PRESENT GROUNDWATER QUALITY (cont'd)

Depth msl  (ft)

fﬁisTQRicf &NQA‘”.W

T : &
. .. Top of + DBottom of: . . K
Storage Unit and i i-Sagple Ssmple" Date of Selected Water Qlty Constituents (mg/1) %
‘Well Numberi:: ivInterval- Interval Sample S04 . C1 = NO3 -TDS TH EC
;- Guadalupe .
- +=10N35W. 3N1 - - 75-09-25 1,900 210 - - 1,900 4,000
10N35W 4C1 - 60 - 75-05-15 660 91 20. 1,350 740 2,100 %
10N35W 5J1 B - 75-09-25" 480 65 - - 660 2,150 ﬁ
10N35W 7F1 - .92 - 74-10-24 1,100 140 6.5 2,240 1,400 2,500 d
10N35W11E2 - - 76-09-25 1,300 200 - - 1,500 3,400
10N35W11J1 - - 75-09-25 " 990 230 - - 1,400 3,050
10N35W13H1 - - 75-09-19 440 280 - - 720 2,300
10N35W13N1 + 58 - 75-09-26 900 150 - - 1,200 2,500.
10N35W14D1 + 22 -184 74-10-24 580 120 52. 1,430 790 1,880 -
10N35W16M1 - 69 - 75-09-18 300 160 - - 1,400 3,200 ;
10N35W21C1 - - 75-05-15 670 190 73 1,660 800 2,600 ;
10N35W22G3 - - 75-09-26 1,100 160 - - 1,400 3,000 {
11IN35W34E2 - - ~75-09-25 410 52 T 1,040 710 1,550



HISTORIC ANNUAL GROUNDWATER TRENDS

Depth ms1 (ft)
- st . "Topiof ¢ Bottom of  Period
Storage Unit and - Sample Sample of
“ Well Number.: Interval Interval Record
Bradley Cényon
-~ ON3I3W 6G1 + 21 -555§ "64-'73
ON33W 9A1 - - - '54-1'64
9N33W18R1 . - 20 - 44 '61-'76
Sisquoc '
ON33W12R1 +200 +115 '53-'76
Fugler Point
*10N33W20F1 +210 + 35 '65-173
10N3I3W20N3 +140 ~3OO '54-'75
Betteravia '
“OON34W-8H4 -210 -340 '65-172
10N34W29N1 - - '60-"'75
Orcutt :
- 9N34W10DZ ' - . - '58-1'75
10N34W26H2 ' - - '54-164
-10N34W34E2 . -+ 40 -1,165 '62-'76
Santa Maria
1JON34W "3P2 - - '58-'74
10N34W 6N1 o - - '57-'69
10N34W14ES + 71 - '64-175
- 10N34W17D1 - » - '60-'75
- 1ION34W17F1 + 85 - '66-'75"
10N34W18L1 L -102 '60-'75

10N34W18P1 '67-'76

Annual Trends of

Selected Water Qlty Constituents..

504 C1 NO3 TNS TH LC
1 - N 3 4 7

0 1 1 - 3% 1 < g

1 -1 0 - 5% 2 3

3 0 1 9% . 4 9
-32 - 4 - 2 -52% -38 =70
2 0 - 8 22

- - - -5 -1 - 2

0 0 0 0 0

-1 1 - -1 -4
-9 8 2 15 3 22
-18 9 - -4 -2 -3
-15 -2 -3 -36 -21 -36
= 3 0 + 6 -1 0 -3
-16 -3 - - -19 _  -28
-19 5 - - - 8 20
12 0 - 3 20% 13 24
- 7 5 - -11* -18 -3
3 37 -23 91




HISTORIC ANNUAL GROUNDWATER TRENDS (cont'd)

quth.hsl (ft) - . . ) ; . -
nnual Trends o

. . _ . Top'of - Bottom of Perio - ‘ .
5Storage Unit and ‘ Sagple Sample U of d Selected Wgtertglty-Constltuents (mg/1)
Well Number: = Interval  Interval Record 504 c1 NO3 .. TDS TH EC
Santa Maria (cont'd) ' .
10N34W19H1 - - Y53-163 1 4 1 23% 7 18
10N34W23R2 ’ +125 - '54-1'75 1 1 B S 6 13
11N34W29P2 » + 16 - 30 Y42-175 -1 0 2 1* 0 0
Guadalupe » :
: 10N35W 3N1 - - '27-1'75 30 2 - 27 26 42
g 10N35W 4C1 . - 60 - 1§2-175 0 1 - 11 -4 17
10N35W 5J1 . - - t27-'75% 1 0 - 8 3 11
10N35W 7F1 - 92 - '41-'74 21 K} 0 41 - 26 7 37
10N35W 9N2Z : + 60 -377 '52-171 1 1 - 5 3 - 6
10N35W11C1 T - '55-169 - 10 -1 5 15 11 18
10N3SW11E2 - - 127-175 18 3 - B 12 -
10N35W11J1 : - - ’ t27-'75 11 2 - - ¥ 16 ' -
10N35W13H1 - - '60-"'75 -3 13 - 24 6 33
10N35SW13N1 + 58 - 138-'75 14 - 1 - - - , -
10N35W14D1 + 22 -184 t61-'74 1 1 4 9 1 8
10N35W16M1 - 69 - - 1§53-175§ - 2 - - 17 45
10N35W21C1 - - 163-t75 21 4 3 38 10- 77
10N35W22G3 ) ' - - '60-'75 - 2 2 - 12 9 14
10N35W24B2 ' oo+ 32 - "41-'71 4 1 1 ‘10 6 -
11N35W19EZ o - R - '52-'68 1 0 - - -1 2
4 0 0 15 9 10

11N35W33F1 - 34 - '58-'71 -




Santa Maria

All America City
‘l”l’ B

CITY OF SANTA MARIJA - 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 SANTAMARIA )

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

’ 2. Santa Barbara County Growth Inducement Potential of State Water Importatlon Final,
March 1991.
3. Santa Maria Valley Water Resources Report, 1994.

IN WITNESS WHEREOF, | have hereunto set my hand and caused the Seal of said City to
be affixed this 14th day of October, 2003.

Chief Deputy City Clerk

e





