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PROGRESS REPORT: GROUND-WATER APPRAISAL OF 

CUYAMA VALLEY, CALIFONIA 

By W. V. Swarzenski 

Ground-water withdrawals in Cuyama Valley (fig. 1) have 
increased about 500 percent since the early forties, and since 
about 1947 annual withdrawal has exceeded the estimated perennial 
yield of the basin. This has caused a general decline of water 
levels in the valley, and a well-defined cone of depression about 
2 by 6 miles in area, reflecting a maximum water-level decline 
of about 140 feet, has developed near Cuyama. Continued overdraft 
will increase pumping lifts until pumping costs are no longer 
economical. 

The U.S. Geological Survey, in cooperation with the Santa 
Barbara County Water Agency, has been engaged in a water-resources 
investigation of the area during the past year. Preliminary findings 
are summarized in this progress report, which has been prepared at 
the request of the Santa Barbara County Water Agency. 

Ground water in Cuyama Valley is replenished mostly by rain 
on a watershed of about 700 square miles (fig. 2). Most of that 
area, at altitudes from 2,000 to 5,000 feet above sea level, receives 
less than 14 inches of precipitation a year. Somewhat greater 
precipitation, about 24 to 30 inches, occurs in the headwater region 
of the Cnyama River and on the crest of the Sierra Madre Mountains, 
where altitudes exceed 7,000 feet. However, only a small part of the 
drainage from these highland areas reaches the Cuyama ground-water 
basin. In the valley itself the average annual rainfall is less 
than 10 inches. The average annual rainfall for the 21-year period 
(1945-65) at Cuyama is 5.79 inches (fig. 3). Most of the rain 
falls in winter and spring. 

1 



 

 

     
 

 

U.S. GEOLOGICAL SURVEY 
FIGURE 1 

••‘N,'
3 

S ANTA SAN 11.''' 
4f 

.---"•, 14'zr. -S-0--1°.... . , 4'4\1'. , #1/411 \,' 
'p 

, 

ee 

4,0 
&*, 

4iivs 

e 

• 

mouN ra 
'7 IkS 

or, 
e4N Santa 

Barbara 

Santa 
Barbara 
County 

5 0 10 Miles 
1 

FIGURE 1.—INDEX MAP 



--

\.I 

PRECIPITATION. IN INCHES PRECIPITATION. IN INCHES £ 
-

N N N w 0 ~ a, N ~ 0 i. 00 0 N 
K \. \. K <. \. l\.1<:::. \.I \. I I I r-- ' 

1931 

1932 

1933 

1934 

1935 

PRECIPITATION 
IN INCHES 1:~~~~1~~', ' 

Cl 
- \. <::: , I I I 0 

l"T1 

L 
''''' 

I 

l ' ',,,· ' 

" 

l"K~ ~, I ~ 
:z 
l> 1956 
>:z c:, 1957 , C)

\. \. \. I \. \. I I C'") 
1858 <= 

-< 
1959 )> 

)> ~ I I 
~

t,., I :z: 
~ 

'"'-.'"\'. 

"' " " " 1960 

1961 I c:, IC::: \. I I I"-. '\: '( . < <I I
' ' 

I 
r--:, I 

T lc..n 
'< r 
~ I~ 
~t 
Cl,) 1; < In 
~ '~ Cl,) IV> 
~I 

> 
-< K ,.., 
::c 
> 
C?
,.., 
K 
c:, 
:z: 

C:-.,---4
c:: :c 
-< r-
> -< 

---= >-o 
::c ,.., c:-., 

-
~ >,, 

1"-c"-I I I '"Tl

" 

1962 

1963 

1964 

f'-. "" "" "" ' ' 

O1scont1nued 
19651 c..n I 

'fl- '< I~ 
ct) 1-
~ 1cn 

1-
~ i::J 
ct) lg_ 
~ 1ct1 

0'0 IV> 
ctl I 

I 

,...., 1955 

I 
I 

Record missing 

1938 

1939 

1940 
-,,
-1941 en 
<= 
:::c 
l"T1 1942 
w 1943 
I 

l> 
< 1944 
l"T1 
:::c 1945 l> 

l"T1 
en 

1946 
l> 
:z: 1947 :z: 
<= 
l> 1948 r-

-0 1949 :::c 
l"T1 
C'") 

1950 --0
---4 1951 
l> 
--4 1952 -0 
:z: 1953 
> --4 1954 
0 

£ 3Hn~l:j A3A~ns 1VJl~Ol03~ ·s·n 



Significant recharge to tle water table directly from precipi-
tation or by seepage from streams is limited to years of above-average 
precipitation. Since the early forties, significant recharge has 
occurred in only two years-1952 and 1958--when rainfall at Cuyama 
was about 12 inches and at Ozena, in the upper part of the valley, it 
exceeded 20 inches. Normal rainfall in the valley and drainage from 
the area's higher peaks generally sustain flow in the channel of the 
Cuyama River upstream from Ventucopa; runoff generally ranges from 
1,000 to 4,000 acre-feet per year. The median annual runoff at the 
gage near Ventucopa during the period 1946-58 was 2,800 acre-feet. 
In 1952 and 1958 the runoff was 14,500 and 26,510 acre-feet, respectively; 
a substantial part of this runoff provided recharge to the ground-water 
reservoir in the upper part of the valley. Streamflow infiltrates into 
the coarse stream-channel deposits a few miles downstream from the 
gaging station; consenuently, the central 25-mile reach of the river 
is dry, except during times of flood. 

In the lower part of Cuyama Valley, drainage from the northern 
slopes of the Sierra Madre Mountains provides recharge to the water 
table by infiltration along alluvial channels and by underflow through 
the older continental deposits which border the valley on the south. 
Although there is no perennial flow in any of the tributary creeks in 
their lower reaches, the water table in the lower part of Cuyama Valley 
is comparatively shallow, supporting local areas of springs, seeps, 
and underflow into the Cuyama River. Northward flow of ground water 
in this area is indicated by the alinement of the water-table contours 
shown in figure 2. 

The general direction of ground-water movement in Cuyama Valley 
is shown in figure 2. well-defined cone of depression, about 2 by 
6 miles in area,. reflecting a maximum water-level decline of about 
140 feet, has developed in T. 10 N., 25 W., east of Cuyama. It 
is defined by the closed 2,140-foot contour and is the result of ground-
water withdrawal in the area since 1947. Whereas in the early forties 
the direction of ground-water flow was downvalley (Upson and Worts, 
1951, pl. 5), the water-table contours as of spring 1966 (fig. 2) 
indicate components of flow from all sides toward the center of pumping. 
A ground-water divide now exists near Cuyama where the ground-water 
4radients have reversed. 
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The area of declining water levels in Cuyama Valley, comprising 
about 55,000 acres, is shown in figure 4. In the upper and lower 
parts of the valley, local concentrations of sustained pumping have 
caused a decline of water levels of 40 to 50 feet. In the principal 
area of ground-water pumping, south of State Highway 166 and west of 
State Highway 33, the decline is 120 to 150 feet. Although irrigated 
acreage in the valley has increased rapidly since 1939, ground-water 
withdrawals until 1946, averaging about 11,000 acre-feet per year, 
apparently did not exceed the perennial yield of the basin. However, 
after 1947 water levels declined uniformly at rates of 4 to 8 feet 
per year, as the result of greatly increased withdrawals in the area. 
For the period 1947-54, gross pumpage averaged about 38,500 acre-feet 
per year; it increased to about 58,000 acre-feet per year for the 
period 1955-65. Pumpage estimates for the 11 years, 1955-65, are 
giver. bolow: 

Estimated agricultural pumpage Cuyama Valleys 1955-65 

Year Acre-feet Year Acre-feet 

1955 61,600 1960 58,000 
1956 58,000 1961 59,000 
1957 49,300 1962 67,100 
1958 49,700 1963 61,700 
1959 58,000 1964 60,700 

1965 56,000 

Average gross pumpage, 1955-65: 58,100 acre-feet per year 

The increase in agricultural pumpage in Cuyama Valley is due 
not only to the expansion of the irrigated acreage but also to a 
change in crop patterns. Whereas potatoes and grains were the 
principal crops in the early forties, alfalfa has been the chief 
crop in recent years. The water requirements of alfalfa, which 
is being grown on more than half the irrigated acreage in the 
valley, are 2 to 3 times that of most other crops. 
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'f sere is need for a continuing program to monitor changes in 
water levels and the chemical quality of irrigation water in Cuyama 
Valley. Ground-water gradients favor the movement of brackish water 
from north of the Cuyama River toward areas of heavy withdrawals. 
The brackish ground water in that zone contains from 2,000 to 5,000 ppm 
of total dissolved solids, and its chemical quality is marginal. 
Some wells in the area are unused because of increasing salinity or 
high boron content of the water. Where mineralized water is being 
used for irrigation in the area, additional applications of water 
to leach the salts accumulated in the soil may be required. 

Locally, in Cuyama Valley favorable recharge conditions might 
permit new agricultural development on a small scale. These areas 
are generally in the foothill region south of the main valley and 
at the mouths of the eastern tributary canyons, such as Burgess, 
Ouatal, and Ballinger Canyons. In general, the chemical quality of 
ground water in these areas is better than elsewhere in the valley; 
most of the samples analyzed contain less than 1,000 ppm of total 
dissolved solids. In the northern and northeastern parts of 
T. 10 N., R. 28 W., the mineral content of the ground water is only 
4()0 to 700 ppm. There is little geologic information available at 
present to evaluate the aquifer potential in these areas. In general, 
it seems likely that only small-capacity wells can be developed. 
Ocher limiting factors would be the depth to water, commonly between 
150 to 300 feet, and the availability of land suitable for irrigation 
by sprinkler systems. 

This study is scheduled for completion in fiscal year 1968. 
Additional work to be completed includes a description of the 
geology of the aquifer system, an augering program, and the 
construction of 5 to 10 shallow water-level observation wells where 
additional data.are needed. Using drillers' logs and electric logs, 
estimates will be made of the specific yield of the aquifer sediments 
and the total quantity of ground water in storage in the valley. 
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