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Introduction

The principal source of recharge to the ground water basin is stream seepage along the Santa Maria
River. The stream seepage contribution to basin recharge used in published studies for determining
safc vield has been based upon stream gage records. It has been assumed by the Santa Barbara
County Water Agency and others that recharge from the Santa Mana River over a given
hydrologically balanced period will be the same in the future as it has in the past and that no dynamic
chanpe due to differences in basin storage takes place. This assumption is incorrect and has led to
the underestimation of stream seepage as basin storage is lowered. The following discussion is based
on prior work by Cleath & Associates (Status of the Santa Maria Ground Water Basin, April 1996,

prepared for UST).

Stream Seepage along the Santa Maria River

A review of stream seepage relationships to gross stream inflow indicates a significant increase in the
amount of stream seepage as basin storage (and water levels) drop. For instance, the total ground
water basin stream flow input in 1945, 1968, and 1974, and 1982 was between approximately 50,000
and 60,000 acre-feet (Table 2, attached) The outflow at the Guadalupe page, however, was an order
of magnitude higher in 1945 than in the other three years (approximately 5000 acre-feet instead of
200 acre-feet). The rainfall distribution in 1944-45 does not suggest higher flash flood potential than
in the other three years. The principal difference between the four years appears to be ground water
in storage; in 1944-45 there was about 400,000 to 700,000 acre-feet more ground water mn storage
than in the other three vears, The resulting higher water levels in 1944-45 restricted the amount of
stream seepage and produced greater outflow. A similar patiern is found when comparing several
other years with equivalent stream inflow, even high flow years, such as 1952 and 1967 (83,000 acre-
feet more seepage in 1967 with less ground water storage than 1952),
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T'o have a significant effect on seepage reductions, the water table directly beneath the Santa Maria
River would have to rise high enough to alter the steep hydraulic gradient of percolating water.

Water levels in several wells near the Santa Maria River have shown that this phenomenon is quite
possible. The following historic water levels are from four wells between about 1,000-1,500 feet

from the river channel and spread between Fugler Point and the beginning of the confined zone at
Bonita School Road,

0 10N/33W-28A1 (near Fugler Point). Water levels as high as 35 feet below ground surface
(bgs) in between 1935 and 1975 (SBCWA, 1977).

0 10N34W-02R1 (1 mile cast of Highway 101). Water levels as high as 60 feet bgs between
1935 and 1975 (SBCWA, 1977).

o 11N/34W-29R01 (2 miles west of Highway 101). Water level at 18 feet bgs in 1983

O FIN/34W-300Q01 (3 miles west of Highway 101). Water level at 36 feet bps in 1941,

With a shallow water table about 1,000-1,500 feet away from the edge ofthe river channel, it is likely
that stream seepage would be reduced by a mound of high ground water directly beneath the channel

Clearly, the data indicates more stream seepage for equivalent inflow when basin storage is lower.
Figure | (attached) presents a graph of the percent stream seepage of total inflow for those years

between 1935 and 1980 that showed the lowest storage to seepage ratio. It is not surprising that the
vears with the lowest ratio inchide some of the biggest ramfall years m the period: 1941, 1952, 1958,

1969, and 1978. This is due to inflow in high rainfall years exceeding maximum channel seepage
capacity more often. Figure 1 illustrates how the minimum percentage of stream flow percolating to
pround water from the Santa Maria River is increased with lower basin storage.
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TABLE 2

SANTA MARIA GWB MEASURED AND ESTIMATED STREAM SEEPAGE

Bl values, nol esimated, are fiom published USGS wated insources /eparts)
Tepusquel Cr. Sisquec R Bradiew plus  Cuyama Rver

Rounded

LaBiea Crk TOTAL GWB SantaMariaR. GWBSTREAM TWIMCHELL  Uneugmenied

Oct—Sep Sisquec R
wateryea Near Sisquoc  Near Sisquot

Foxen Cri

Near Sisquoc Meas Sisquoc  Near Gamy  Blosser Ditch®™  Below Twilcheli INFUT sl Guadals SEFPACE CONYRB*™* SteamSeep.
tm dm &R0 ﬁ‘ 'lm m 2200 * ﬁm' E.'ﬁﬁ - | £ m ] 1' )
1945 24080 260 240 * aeT 168480 1850 20300 * 50057 A 43107 0 45100
|46 17400 141 100 a2 as20 1050 * 11400 * 30443 4620 25563 D 25500
17 TE40 0 60 * 219 2230 800 * 7700 * 16419 2530 13389 0 12300
19<E L 0 20" 143 * 00+ 2e00 * 4562 0 4362 0 4a00
1940 3680 0 60 * 22 68 s00* 3000 * T2 € 62 b 7800
1950 6ERO a7 70" 243 1200 80" S0 13350 2450 11380 D 15400
1951 1120 0 ac+ 263 D 00" 4200* 7438 Q 7138 0 7100
1862 76660 20570 610"~ 2650 [£ [rdy 300G 110400 * 214020 112800 11220 o 1012004
1653 11640 1170 200" 780 3160 1600 * 12900 * 28290 J62 27928 D 279
1554 13720 2110 260 17 9220 1700* 12400 * 307 1270 29637 0 2980
1055 S2%0 572 140 * 539 608 1300 4200* 12011 0 12011 0 12000
1658 14060 2000 <90 * 1160 8360 1900 * 18600+ 3E050 4200 36580 a 33800
1857 3420 ¥ B0 * 197 35 a0 2400 * S 0 6877 0 6900
1550 110600 19250 Qs * 4560 3210 3600 132600 * 271930 133500 136430 0 138400
1869 9340 13 S0 " 157 2410 Joo* 4300 15060 0 150 0 15180
1860 ZN0 D S0 * 1 52 et by 106D 4374 0 4874 0 4500
o 36 - 20 * 4% 0 400" b 1313 0 1313 0 150
1562 48750 8120 560 * 2450 46570 2600 * SE560 121250 23260 SeE10 20300 BEFO0
1963 S58D 1] TO* 247 275 g0 * 2430 niTv 0 9177 0 ANy
13654 2510 (1] 40~ 132 0 630* 1670 = ¥ b s 0 sotz 0 S00(
1965 12720 655 o 280 31890 Bo N0 17613 0 17613 <00 17200
1968 24230 1060 a5 213 9570 = 5350 J196E 908 31060 1800 29000
1957 108400 26550 x 3260 95450 3200* 75100 216842 32040 1684602 70000 114608
1960 11330 475 69 2494 3280 g0 44190 ST2ED 104 57256 1300 LS00
1968 £61400 48620 1610 870 287800 S200 * 145200 A7A100 179700 254400 70000 H24400
1970 111D 855 47 £33 5180 1600 111300 13199 N 151360 52300 J9500
19M 15630 581 117 311 3530 G&0 ST30 2X045 D 29 o 23000
1972 720 0 [ 109 1020 560 0 BO0S 0 8005 4 000
1973 46370 5160 340 3030 G520 D 42190 100140 9S00 0130 17800 72400
1974 19550 43100* IS0 1480 3610 1230 33330 0240 200 63N 1800 53400
1975 18310 6" 1204 55 8180 120G S820 26576 a7 25269 400 25000
1376 4270 S0 * oD * 13 I 1272 0 5221 0 582 0 SO0
1577 1770 10* 40* 12z E3 750 0 L T 2715 0 2700
1378 135100 Caluely SED * 2450 106200 500 B2640 233630 49870 183760 70000 113300
1979 34250 1500* 2o * =2 5960 1300* 122600 181422 2220 =2 3X00 128000
1580 75510 13000 T0* 3260 83950 FoLL 190000 205300 21189 184120
1581 15010 100 * 150+ 573 6540 2200 10280 28213 549 23664
1c€2 000 27300* 250~ =) 14500 2200 26580 34310 K = 53065
1083 135E00 45000 * 1600 * 7580 231800 5000 81630 31010 151400 135610

" Denclns estrmatad velie [see cofralation graghs]. The 1344 thiu 1668 ssimales for Cuyama River Below Twichall equal Twitch alf inflow (Karen Jchnson model, 1979) pius 1/3rd Tepusa el Gresk.
* Based upon 4Yyears ol conelalion, Blosser Ditch is set equal to Bradiey Ditch for all yens...

so% Bounded vali s fism SBECWA 18year daily model of Tawntchall Sesanair,
ote het Sisquoc Fiver Near Gatey s NOT a GWE input, # isthe cutpul Fow of he Sisqisce watgrshed p st above Fugier P ol

il 81 LL. & he confuence walh the Cuy wma Five

SOURCE: Santa Barbara County Water Agency, 1982
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Storage prior 1o given year (x1000C af)

Stream Seepage vs Basin Storage

Santa Maria Ground Water Basin
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Percent seepage of flow for given year

Cleath & Associates, April 1996, Status of the Santa Maria Ground Water

Basin, prepared for USL

FIGURE 1





