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Index map showing principal geologic-data sources. Dotted lines c:nd light dashed 
lines outline <ireas shown on maps compiled by t he Geological Survey. Solid lines 
outline areas shown on maps compiled by the California Division of .Mines and 
Geology. 
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MAP EXPLANATION 

RANGES IN THE PROBABLE MAXIMUM YIELD OF WELLS 1 

Adequacy of yield 
(at 68-percent level of chance) 

Marginal to adequate for stock 
or single family domestic 
use. 

Adequate for stock or single 
family domestic use, but 
inadequate to marginal for 
light industrial use. 

Adequate for light industry, bu 
inadequate to marginal for 
irrigation, heavy industry, 
and municipal uses. 

Marginal to adequate for 
irrigation, heavy industry, 
and municipal uses, 

68-percent chance 
that maximum yields 
will range from 

(gpm) 

0.5 to 5 

5 to 50 

50 to 500 

500 to 1,500 

95-percent chance 
that maximum yields 
will range from 

(gpm) 

0.1 to 10 

1 to 100 

10 to 1,000 

100 to 3,000 

1Ranges in the probable maximum yield of wells are ranked in groups implying 
±1 and ±2 standard deviations from the mean . This ranking is not intended to imply 
rigid statistical analyses of the data, which differ greatly in adequacy from place 
to place. The assignment of yield ranges to areas is based on available geologic 
and hydrologic data and on the professional judgment of the compiler. 

Boundary between yield classifications, dashed in areas of very poor control 
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MAP SHOWING RANGES IN PROBABLE MAXIMUM WELL YIELD 
FROM WATER-BEARING ROCKS IN THE SA~ FRANCISCO 

BAY REGION, CALIFORNIA 

by 

D, A. Webster 

IN1EWDUCT ION 

! his map presec_ts ~~n~ralheJ i nfot ma Uon "egarJlng t he probab l e 
w~ximum yldds of wells in the. rocks of the San Francisco !lay region. 
H ls lnL:enJeJ to serve the needs of p l anners ana other perso:is seekin;; 
genHal information on poten t id yields from 1"ater wells. Fuur ranges 
in probable yield, based on adequacy of Lhe range i n y,eld fo r Jfi,~JOT 
be:id klal uS<SS nf ,1ater, arc giv~n. Th~ ranges are related to the. 
concept o f " " r m.~J pro l,ahility; that is, "1cll yields ,:,_re expressed in 
terms of the 68- and 95-percent le.,•els of ~hance.. Far example, there 
is a 68 - per~~nt cbauce that •·ells in an,as designated A 1,1ill yield 
from 0.5 to 5 gpm (gallons per minute) and a 95 -pc.rccnt c hance t ha t 
wells in such areas will yield from 0.1 to 10 gpm, assuming operatio n 
without excesatve. drawci.om:i. Thus, 1t can be expected that most 1,1ells 
drilled in area A will obtain "stet supplies marginal to adequate tor 
domestic. purposes, that most wells will y1e. l.d fr·~c, thnn lO gpm, a:id 
that .srnne well s ,oill be virtually dry. 

Generally speaking, area A is undedaio by poorly permeable rocks 
which have very limited atorage capacity; consequen tly, wells drilled 
in these areas may go d ry or have drastically rcducd yields during 
summer and aut1.lllln months. Where t he rocks arc fractured ur broken, 
ground watc.r may be polluted b)' effluent [r um septic tanks or 
,mi=l-feeding lo ts. Local!)' SJl'kqJ l alluvium-filled valleys are included 
in t he area llla ppeJ as A. Some. of these ,•alleys rnay b ave , ,,ffic ient 
th~~kne~s of sa.tmated mate.rial to yield substantially more than 10 gpm 
for extended periods. For those valleys .none detailed rodppi ng at a 
l arger scale ···ould be .rarrantcd, 

Fresh-water-bearing deposits that occur beneath the bays of the 
region and beneath salt- and braclnsh- water depos i.ts a l ong the margins 
of the bays were :>ot evaluated . I n some ;,laces, notab l y near the mouths 
of Santa Clara Va lley, Petaluma Valley, Napa and Sonoma Valleys, and i n 
the Sulsun Bay complex, deep wells drilled into fresh-,.,ater-yiclding 
deposits beneath salt or brackish-water deposits may yic.ld moderate t u 
large quan£:itics of fresh water. However, special construction, 
maintenance, and water-quality mo:iitoring techniques arc neede d to 
assure trouble-free operation. 

In sume areas fo<0 data are available and the water-yieldin g 
potential of the rocks ls uncertain. The pos ition of the ranga-in-yidd 
boundaries rn such are"-S oiay be refined 1n the future aa additional 
information about the subsurfau, i s obtained. 

Pot ~ntial yield o t 1,ells is, of course, only one cons1Jerntlu n ln 
planning for 1,1ater develo p,nen~. The h >story of land subsidence llL the 
Santa Clara Valley resulting fro1" o~erpumpinp; and o f bay--,.•ater 1ntruslon 
of aq,lifors .supplying wells in parts of .UameJa and Contra Costa Co unties, 
for i n5tance, make evident the. need t o consider planned ra t e.a of pu.nping 
throughout eresa of large well yields. Tbe ::,resent report considers only 
the "ell-yield potentul as one of many considerations 1n land- use plann1-ng. 

This report wa~ prepared by the U.S. G~ological Survey i n cooperation 
wic h the Depa,:tment of Housing and Urban Development as part of the San 
rr.,ndsoo Bay region <,nViromuenc ~nJ aso"u~s p l annbg study. The work 
was doL1e intermitter.t:ly bet,.,ee,, 1970 and l972 under til.<>. general supervision 
of R. S. Lord and L. R. !'<>.terson, euc~esaive district chiefs in charge of 
water-resourc"s investigations in California, and under the immediate 
supeuislon of L. f; . Young, chief of th,e Menlo Park subd i strict. 
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