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PROGRESS REPORT ON WATER STUDIES

IN THE BLOOMIBGTON-COI/rON AREA,

UPPER SANTA ANA VALLEY, CALIFORNIA, 196U

By L. C. Butcher

SUMMARY

This report, prepared in cooperation with the San Bernardino 

County Flood Control District, outlines the preliminary findings of 

a study of the Bloomington-Colton area to determine the scope of a 

proposed ground-water investigation.

This progress report presents the preliminary findings, including 

the results of a program of drilling 14 test wells, and outlines the 

remaining work necessary to complete the studies.

The 14 test wells were drilled by local water agencies in Rialto- 

Colton, Riverside, and Chino basins. They were drilled by the rotary 

method and an electric log was made of each well. Drill cuttings were 

collected for later detailed examination. The wells were completed 

by installing a 2-inch perforated pipe and will be useful as observation 

wells and for collecting water samples for analysis.



"A'"'vater-Ievol contour .nap vas o;.--iva, oaj^u on vat,er-iovc:l 

rr.easureflwnts made i.i tu^ ;: j .t *'.il>: -iiv cV'ic'r «:.'lj.o. Ou tao Ja^i^ 

GI' data from ch-s-r v^li:. , it appear.. l:K-'l./ t~-it the hi:iltG-Cc>.i.t^:i 

f^ult strikes acres- u=c -.;.-^ out t-uifc it ruiL t^o b:uaclit.-c vli:.cL 0.1^. 

offset about half a Mile in u^ .- viciniLy or Meridian Avenue v/ct;t c^ 

Colton 

The water-level contoiir,., ur diavu, -::icv t;:ut rrcm t,.e iiort..ei ; 

part ol' h.i^l'OO-Cdtu.j b3.;:''.u gr-^.^iiJ. *,'-j.t... . icvc- -/.-a-. j'c-.Lly 'out.'ie-r.'.ct 

 ;ovai a the o^iTti- /vnu riv.:i'. L; c.ie -  !_ ;. ^n j_ .1 . i-'t: ol. 1 r-..' bj-j^a ^iou:i>

x^ter moves tovdro CCJ.CDI; iroi.-; ^ur^i-^i.- aiil basin. In Kiv-'rsiae oa^i
^tv^/i / -«* ^X> ^.  c -*-*/-'.'*< 

ground vater L-IOV-? ^tnjrally juutlivc-ct tc^M^d the oauta Ari^ hiv^".

, -  ? -, *     in Cninc basin prrounc v-at-^r- -.x-v.'S ^_-rit-;ra t iy vc:;c aloni: tzi*-- nortn .-> -
'""":,T ~

oi Uie Jurupa Mcuntb.in&.

Trie water-1-, vt.2   .>nt - re (i'i^.-. 2) ch,-: That d:r"ri£ /.-rll 1>V^», 

£rouikl water rer-hrir^ecl 1'r^r: the C^ntc Arc: 7J 'vcr at ^-It-jn :.Lrrv.;s 

did not move into '.-ilno hcsin rest the ^r.v'nd-vctor flov l r iie t:.,r-t 

oxtendc fr^m tht r^rtliLCct end j>r the .1 .rui>e ;:.,^nta"nG t,. the 

R. alto-Colt-, n i'£-;lt, t:.-:d -v.rthwfird :n ::;'I elto-f! ;lton bsc:;! beyond the 

fault.



Studies to be completed include: Analysis of existing water- 

level records to determine if ground water recharged from the Ganta 

Ana River has moved into Chino basin north of the Jurupa Mountains; 

examination of drill cuttings from the test wells; geologic and 

chemical iual ity-of-water studies to determine if the data support 

the preliminary findings which are based mainly on water-level 

measurements; and, if the proposed studies ehov that inflow iYom 

Cclton Narrows has occurred durinc past years, quantitative estimates 

of ground-water inflov to Chiao basin.

There are several important ground-water problems in the area 

which are beyond the scope of this report or the studies scheduled. 

Three important questions are:

1. Have all ground-water barriers in the area been 

discovered and mapped?

2. That is tne quantity of ground-water inflow to 

Rialto-Colton basin frcra the north?

3. What is the quantity of ground-water inflow to 

Rialto-Colton basia from Bunker Hill basin north of Warm 

Creek?

Because lU test wells were completed during the preliminary 

work, it appears that additional test drilling or geophysical 

explorations will not be needed, unless it will be necessary to 

make quantitative estimates of ground-water inflow to Chino basin.



report was prepared to dctt/.rrri n^- the scope \f .*) ri-vporc-d 

r >-nd-.vater st.;.dy in th-: Blooming t/.r.- 'olt. jr> arf.n Ii. Vh- ' ; ;j]H.r 

,''r.?vfce Ana Valley. >l.ii'. (fig. 1 X| . L'.-iC pr-'jcct, in ocop^'Cit.'.".*- 

v:,'th the San Beri.srdino '""our.ty Flood r^ntr-O D"str.!"t, extended 

' :n Jativ^ary t.: .J-ly 1_)0\. 'Ir ^e ..-i-rrent needc of the Fl .-d " -:.t.r -1 

trl'jt reo^.'iv tLnt rr'd.it] ,»i a.l r.t id '.'^c be  'r.);.rroLe't-,u t rpr-.'st In

1. Where are the best places to spread, for ground-water 

recharge, both imported water and storm runoff?

2. In order to assess the benefits of recharge to differ­ 

ent users, where does the spread water go once it has been 

induced underground?

3. To whom do the benefits of artificial recharge by 

water spreading accrue? For example, if one spreads water at 

Colton Narrows (Dutcher and Garrett, 1963, pi. 19), does it go 

as subsurface flow dow the Santa Ana Fiver and ultimately flow y 

out of the county, or does it move as subsurface flow north of 

the Jurupa Mountains and benefit Chino basin (fig. 2)? Also, 

if water is spread in San Timoteo Wash, where does it go as / 

1 subsurface flow down the Santa Ana River?



k. What has been the effect, jf any, of present water- 

spreading operations by the Flood Control District on the out­ 

flow of Chino basin for the period subsequent to th<* Chino basin 

report by the Geological Survey (Garrett and Thomasson, 19^2)?

5. How can Chino basin best be used to increase the 

benefits from the recharge of imported water and storm runoff?

6. With regard to item S above, do any subsurface barriers 

to the movement of ground water exist in the Chino basin upstream 

from Prado Dam?

7. To what extent can water quality be used to determine 

the direction and movement of water that has recharged the 

aquifers.

8. What subsurface barriers to the movement of ground 

water exist along the south margin of San Bernardino Valley,and 

what is the annual ground-water outflow from the San Timoteo- 

Smiley Heights area?

9. What additional data, test drilling, geophysical 

explorations, and studies will be required to provide quanti­ 

tative answers to the questions listed under items 1 through 8?
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This progress report on the Bloomington-Colton area is the 

first of the four scheduled progress reports on studies in the 

'.Ypsr Santa Ana Valley and outlines the preliminary findings and 

 tudles proposed for the Blooinirigton-Colton area (figs. 1 and 2). 

l*j«? studies proposed for this area are related to the general and 

specific ground-water problems of the area, as listed above, vith 

particular reference tc it eras 1-3, >-6, and ').



Location of the Bloomington-Cclt.on Are*

The Blooiaington-Colton area in San Bernaiuino ana uiver^ioe 

,'uunties, is oordered by the San Jacinto fault on tho north.a:-;t arul

parts of three major ground-watei basins in the Upper Santa 

Valley: Kialto-Colton basin, Riverside basin, and Chino basin 

v fig. 2). The southern part of the area is erosseu b\ tne Santa Ana 

ivc-r (J'ig. 2); and the Jurupa itountains, Siover i-iouiitain, La Loina 

,'iils And, on the south, part of the ik>x Springs i-iountains are 

onportant landmarks. 'The cities 01 Coltcn, Bloorrjmgton, Kialto, and 

Foutmna are within the area, and the city of San Bernardino adjoins 

It locally on the east.
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purpose and Scope of the Report

The purpose and scope of this first progress report are, as

! (l) To summarize the background information for the 

'-.ooraingtoo-Colton area; (2) to present the findings of the preliminary 

tudy, including the results of a test-veil drilling program; (3) to

-tlinc the purpose and scope of studies scheduled to be completed in 

hr area during the 19&5 fiscal year; and (4) to outline additional 

r ;und-water problems which are not considered in this report and not

 heduled for study at this time.

The work was done by the U.S. Geological Survey, Water Resources 

ivision, in cooperation with the San Bernardino County Flood Control
 ?

istrict, under the direct supervision of L. C. Dutcher, geologist ' 

r> charge of the Garden Grove subdistrict office, and under the 

eneral direction of Fred Kunkel, district geologist for California.

11



Previous Vtork and Related Studies

Bloomlngtcn-Colton area in the Upper .?anta Ana Valley is 

vithia the larger areas studied by the California Water Resource;: 

.':0ard (l9>-l); the California Department of ,-/ater Resources (r)okis, 

133^; lleason, 19^7; and FOBt, 1928); and the U.S. Geological Survey 

''.;utcner and Garrett, 19^3); Lippincott, 1902; and MendenhaiT, 1 :X"U ). 

The California Department of Water Resources is presently irtaki-v; 

: "tui1y of the Chino basin area to determine suitable v^'iter-mr.na^^-

 n»--nt practices. In order to avoid duplication of studies by the 

"alifornia Department of Water Resource;;, the Geological ourv^y met 

i:iformally with representatives of the Department to discuss the

 scope of the Department's program in Chino sasin. It vas stated that 

their study would extend over a period of years and vould attempt to

 efine the limits of Chino basin ana the hydrologic features of the

 ,rea. They, however, plan no test drilling or geophysical studies

 lecesaary to determine the hydrologie boundario? or conditions for 

".he area north of the Jurupa Mountain;-;, vh-'ch In ti;C --looT-iinp;ton- 

'-olton area are critical in provi-i ; ng anr.vc^.^ to the problems of the 

'^n Bernardino County "looo Control iiir.trict.



PRELIMINARY FINDINGS

A test-veil drilling program way recently conpletod in the 

-lu^ton-Colton area, financed by the Cninc Sa::in Municipal, 

"i'*--4vc County, San Beraardino Valley Municipal, and western Municipal 

,,-jt'T Districts. The drilling was undertaken to obtain additional 

.-. r'-irologic date, in the area DC tnat the source or £_  round water,

,section of ground-water I'lcv, and positions cl /?;i^oon«.i-v/ater 

.  - ; ;-r.; could be determined.

nt the time trie Icjal :-,:;enciei: decided to ur.dertuke the teot- 

.  liiing program, the U.o. Gr-rolCiV.'.cai Survey vas inalcin^ the prelimi­ 

nary otudy of the area in cooperation vith the .3an iv^rnardino County 

Xlood Control District to determine the acope of the work needed to

  ru.wer the problems oi' source ot ground vater ana ground-water inove- 

.! !!«»nt In the Bloomiiigton-Coiton area. To assure that data from thf; 

oest wells would be adequate for the studies by the Geological Survey ;

 he local agencies requested the Survey to participate in the program

 ind to provide technical assistance.

13



- Test-Drilling Program

program vas a cooperative effort which 

several public agencies. The Geolo^ioc.l Surrey 

supplied technical guidance concerning their

elopraent; the western Municipal \\'ater 

with the United Geophysical Corp. for the drill- 

of .Riverside supervised the progress or the drilling 

r.i,g and had its service department puinp and develop the completed 

veils; the San Bernardino County Flood Control District surveyed 

the altitudes of the measuring points; the California Department 

of tla^rjResources analyzed the samples of water vhich were bailed 

-fisctf^t^4*«w«-il& "by the Survey; and the San Bemardino Valley Municipal

assisted in collecting water samples from several 

cooperative effort has enabled the program to proceed 

i<l at a minimum expense to each of the agencies involved.
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Description of Wells

The veils vere drilled, by the rotary method. A field litho- 

logic log of the formations penetrated was uade by ..'. H. Moyle, Jr., 

who examined the cuttings ana cclloetsd ditch camples. An electric 

log of each well was made by JZT', Inc., and reproductions of the 

electric logs are available for examination at trie offices of the 

'.lestern Municipal ./ater District in Kiverside and tiic Geological 

Sur\j>ey In Lon^r ""V-.c-ri. A detaileJ lltnolo^i-j log 01' each test \/t:ll 

vill b--^ prepared. bv. ^'.e G^oio^ical Sui-vey dui'J.ng the course of the 

iaver.tigation of ground-water niovement in. the area. The test holes 

were k j/k to b 1/4 inches i:i diameter and were cased with a 2-inch 

pipe.
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Development arid Completion of v/ells

when completed, tae veil;;, veiv logged with aa electric 

a:in ?. "'-inch pipe, having about 21 f--,et of .~av»<-J perforations oa trie 

botl,OHi end, was installed. To develop che well clear water vas 

circulated by pumping vrit:. ^10 mud puap in an attempt to remove the 

drilling mud; only eorotnercially prepared nuo. waij u;.ed during drill­ 

ing,. Generally about 2,^00 ^allorio of clear vu.uer wac: circulated, 

but at a JVv "Vvllr- ncr:,j clear vat^r vri-r nc?ded.

A canpre "-"'jr va.: then uyed to pump- uac veil.; for several houra. 

Although thia method appeared at first to be successful and many 

veils "cleared up'' and seemed to develop in a satisfactory manner, 

£; T.;a.ter-l£vel measurements zofide later at several of the veils indicated 

I that f Tther development work vac needed. Then a 1-^-inch bailer was 

\ constructed and used to clean the veils of all drilling nrud. Bailing 

I vas continued until a stable va.ter level was obtained, and a clear
£ 
ffe-

I sample of water vas collected for chemical analysis by the California
!-

& Department of .vater Resources.



Figur*- 3 is -.% map shoving water-level con-tours In the 

>Giingtori-ColV.;n arc.-:-.. Measurements of water lev^l,; in. :nou 

Iviously existing veils wer- mde by several agencies drj : ig 

feober 1963. These measurements, together with the viitt 

urenenta »nad? Inter at the test veils, were used for 

ohc contour; . Gome inecran < cai work ana chaises at sover^l 

tir^ v^.-llu -a  .TitiCdl a.reas ff^tde it pos^iole to obtain vater- 

ilevt-1 ;,i^o.:;v.!: > L.m*--'i':t^ vner-; I^ICL ^stion previously VL-.J It-.oili:^.

Previous groi.inQ-vc.t-.jr studies in the area show tiie c-Kistoiici. 

.e Rialto-Colton fault. Its ix)sition is shown on ^ 

^.., either ae.cae continuous fault across the,^entire valley, or as 

te fault ending in the valley near Meridian Avenue northwest of "" 

,ton. However, on the batiis of data from the completed ter.t wells, 

*  now appears that the P.ialto-Coltoa fault may consist of two main 

"branches which strike across the valley, about as shown on previous 

igaps, but that these two_^ranches_are_offset. nearly half a mile in 

the vicinity of Meridian Avenue (fig. 2). ^Water-level measurements 

in welle are not available in Riverside basin;rfee|ween the Kialto-

Dn fault and Slover Mountain e^'^^^^^f^^^^^lS^.
*¥^f?v - . - " *Sfefe**^^ 

6) and well

I effectiveness of the s
^"~«**MSW**-«-«WSBi Ĵ »»<m^at^^.____

that area cannot now be



 The results of the test drilling do not-:4®Bioast?mt« conclusively
' -; - .   ' i ' ^"* - ^^^^^ii--,-:..:!^'. '-,.Jl~V; ..-;' .',-.- '-'". , . r, .'."'

the offset of the Rialto-Colton fault. However, the water-level 

contours (fig. 2), a is dravn, are based on the water-level control 

provided by the tect veils and other veils in the area, and indicate 

clearly the direction of ground-vater movement in the area and indi­ 

cate less clearly the offset of the north and south branches of the 

Rialto-Coltoa fault. On the basis of water levels in the test wells 

(p. 16), veils 1S/SW-13G1, 13M1, 23C1, 23F1, and 28H1 (test welle 1, 

3->, and "H) arc in Chino basin; wellu Li/4vJ-19£l and 1S/5W-27J1 (test 

wells 2 and 6) are in Riverside basin; veils lS/U,/-l6PU, 1?G1, 1?R1, 

19H1, 19K1, and 13/5W-1LS1 (test veils 9-13 and 1?) are in Rialto- 

jzolton basin; and well !S/*4-w'-19Dl (test well 7) is near the probable
i^nr..T»«« T_ ,^f. .. _ _  .,

ends of the north and south branches of the Rialto-CSl'tOfl "fault.'



Source aftd Movement cf Oroxmd Water

In the northern and central parts of Rialto-Colton basin, ground 

water move^ ^ne rally southeastward toward the Santa Ana River. In 

the southern part, ground water neves toward Col ton and from Bunker 

Hill basin. In River aide "basin, ground -water moves generally south - 

ward toward Grand Terrac-;- or southwestward tovard the Santa Ann River, 

In Chino basin, ground water moves generally westward along the north 

side of the Jurupa Mc-uu tula ̂. A major part of the drilling program 

was the de term.'. Mat I on cf tl.'j r.ource of ground water and its i;iovement, 

with particular r=;fvj-enc- to recharge fron spreading basins in the 

area. Of particular importance were (l) the determination of the

t t>£ rground-vRter -/rcstrTS-rd  into -Rtvorslfifirjoctt; Qilno" BS^ins: r ' ':";:

Lfroin Kialto-Colton basin, and (2) the determination of whether 

ground water moves from Colton Narrows through Riverside basin into

Jb&S in _aacl. -.continues westward beyond the Jiortheast end of the 

ipa ^untaiiiB, or moves as underflow beneath the S.^.nta Ana River 

ist of the Jurupa Mountains.



contours (fig. 2)

ground water recharged from the Santa Ana River at Coiton Narrows
^-f^

did not move into Chino baoin past the ground-vater diviae that

extends from the northeast end of tae Jurupa Mountains to the 

Rialto-Colton fault and aortiiward into HIstlto- Colt on basin beyond 

the fault. The water -level contours also indicate that' outflow from

that part of the Rialto-Colton basin east of th-i ground-water divide,
"^> WV -^0 AH? *^****

ac dra'.vii on figure 2, -noves southward to the Santa Ana River east of

Clover Mountain arid La Loma ilills or west of Slcver Mountain.
ksl C <f t



'- TTrpF'"1 " TT! p.P pO^P1"^'^
* > J_ V- i^ J.a.J w i. w' 1.J1J ^ W. Mi *-»~J u. *-»J*S

Analysis of Existing Water-Level T? ecordc-

,/hen the preliminary ^.tudic-j in the i3looraington-Colton area 

were started, it was bfrlievod possible that the source of some of 

the ground-va.ter infljv to that part of .'hino bacin north of the 

 Tuiiipa .'loudtain^ aif/it V>e f-o.-n grcurrl-vrater cutfl-jv from ''olton 

1-Ttrrows (fig. 2)  '; , '>n.-.iir-:trc.-yn frcn t';-. .Arrows, r'rcm flow ?.ri t'-v/ 

'aiit-i Ar-.a. : -3vr-r. ;-,?-,.. i'r-o^ t-o ^'.v:^ ''.-^l.11; recent!;; vt.v^p]  - { *->r-. 

brr.;-->vr'r, jn^ic^t*^ I.-/M. L-.| ^.icund-wa-tcr inflow to ''air^r p.:A ni:; ir. 

:1criv ' /: frc'in ti.--- rorti' an 4 central r»arts of 7 ^' altc-Cul ton b'j-rjn.

Li'rjri-^ ti'C   tiT 4 ./ '"\ ' i xr.njmtion will r»s made of all availabJe 

records of water leveJs in wells to determine whether the present 

pattern of ground-water flow through the area has persisted during 

the past. It is particularly important to determine whether the 

movement of ground water during periods of high water levels in 

wells has been the same as is shown by the water-level contour map 

for 1963-6^. (fig. 2). That map shows the general conditions during 

the autumn season for a year of record- or near-record-low water 

levels.
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A map shoving water-level contours for April 196^ will also be 

|£orapiled. Only the. veils which penetrate the principal water-bear- 

:lng zonen in the older alluvium of Pleistocene age (Dutcher and 

.-.Garrett, 19^3^ P. 29 ) will be usftcl, except in Colton Ear rowr. wherv

tws-ter levels in shallow veils which penetrate the younger al.Uiviun
fc"

%f Recent age (Dutnuer and Garrett, 196'-', p. 2^) will be used to "^
di'ctv vat«'r-iovel contour? for tiie .'.uallov zone. Tanr, two r-ets of >

contour G must be r?hown along the Santa Ana Biver in Col ton Narro'./s , 

and fo)' o r.ho?'t distance  ?.O'i.-'n.' ? t,re.<'Mi.



Possible Need for Estimating Inflow to Chino Basin

If the water-level studies indicate that ground-water inflow to 

Chino basin has not been from Colton Narrows or the vicinity of the 

river, it will not be necessary to make quantitative estimates of 

^inflow to Chino basin during the scheduled studies. If, on the other 

 hand, the studies indicate that such inflow has occurred during past 

years, the San Bernardino County Flood Control District reportedly 

will desire to have the Geological Survey complete the studies by 

making quantitative estimates of tnat inflow.

' rt,' ?:Vr   .Id o<   .-ade oi' the .iudt-'r: 1 ] .>w Tiess.^,  tJ:i*'_>. ..~h tn- 

periiiffttulc- aep r, ; i:s elong a section extending from the northeast

of tae Jurupa Mountains north to the sj»ll,Jfeuried bedrock hill 

in Chino basin on the west side of the Rialto-Colton fault and east 

of Fontana (fig. 2). These estimates could be made by using data 

from geologic studies and pumping tests, and water levels in wells. 

Data from existing wells would not be adequate to complete the quanti­ 

tative estimates of underflow, however, and it would probably be 

necessary to drill at least one deep test well, complete seismic 

explorations, and do other geophysical work to provide additional 

data and information. The possible costs of completing such studies 

were not estimated if quantil^tive estimates- of underflow are needed, 

the cost of the studies, including the drilling of needed deep test
. ,-,,_w*,,r   ,. ,,.,.. _>*,.,.. . ....  - ,-" '? -   ''--^^^^-'»***^^T""i*"»t»B*^^' **^^^^ *w«*»jM*W*«l»  **«,»»»*. ̂ ^^,-^j-w*

wells and the seismic explorations, should be estimated before the 

)£ .the^ proJ^ejct^JLj^



Examination of Cuttings from Drill Holes

During the test-drilling program bore-hole cuttings froia the 

l*r toGt wells were cclloct-rd by t;ic Geological Survey and examined 

in the field. Thece cuttings will be studied in the laboratory and 

detailed lithologic logs of each test veil vill be prepared during 

the investigation.

26



Geologic and Chemical-Quality-of-Water Studies

&
I: During the remaining period of investigation a geologic map

will be compiled from existing mapping and new information. This

v.-oap will show the location of known and postulated faults andft

Ijground-water barriers, consolidated rocks, and the water-bearing 

deposits.

Water samples were bailed from the test wells by the Geological 

Survey and were analyzed by the California Department of Water 

Resources. The results of these analyses will be tabulated in the 

final report and they will be studied to determine if they support 

the hydrologic findings concerning the source and movement of the

Aground water in the area. -   - *



V

/ A/

UNANSWERED PROBLEMS

Several important ground-water problems in the Dloomington-Colton 

||rea remain unanswered, but these are beyond the scope of the present

rtudy. Probably the most critical questions of concern to water users - ' ^/ 
  ^-''" f . 
Ln the area are, as follows: (l) Have all ground-water barriers been /^V

ipped or do others exist which have not yet been discovered; (2) what 

|jls the annual quantity of ground-water inflow to Rialto-Colton basin 

from the north; and (3) how much ground water annually enters Rialto- 

Colton basin as underflow across the vSan Jacinto fault north of Warm.^y^-^. 

Creek? °'a*'" *** *""

Problems of ground-water recharge, who benefits from recharge, 

id where the recharge goes, are directly related to these questions, 

ised on the water-level record for well 1S/^W-7C1, it appears likely 

that ft ground-water barrier (presumed to be a fault) may strike

>rthwest from the San Jacinto fault near Warm Creek and pass between 

iwells 1S/UW-7C1 and 1S/5W-2K1. Additional test wells and data would - ^ 

fbe needed to confirm or disprove the existence of this possible 

|barrier and to answer questions concerning the quantities of ground- 

iter inflow and outflow.

J
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1 KJ2ED FOR ADDITIONAL DATA AND TEST WELLS

An important part of the scope of the preliminary study of the 

§rBloomington-Colton area was to determine the neeo inl 3<" T -t

sites for !;est veils. Because the local water agencies contracted 

to drill 1*4- test wells during the preliminary studies, auditional

and wells will not be needed at this time. However, if it iR

|determined, during the investigation of historic conditions of ground-
ft*-.-
t- water movement tlrirou^h the area, tnat inflow to Ghino basin froa

&r

|i Colton .^arrows has occurred during previous years, the G.^olog.i'jal 

! Survey will discuss with the San Bernardino County Flood Control 

District the possible need for deep test wells for use in making

estimates of that inflow. Data from geophysical 

explorations may also be required if quantitative estimates of 

nflow are desired.

29



California Wat ft r Resources Board, 195i, Water resources of California 

Bull. 1-19'36, Santa Ana River Investigation: Bull. 15.

Dutcher, L. C., and Garrett, A. A., J'9^3> G«?o logic and hydrologic 

features of the San Bernard! no area, California, with special

f- reference to underflow across the San Jacinto fault: U.S. Geol.
*» 
|:
| Survey Water-Supply Paper 1>19, llU p., 19 pis. x 7 figr.. 

lEckis, Rollin, 193^> Geologj,' and ground-water storage capncity of 

I' vall^?y fill, South Ccasta] Ba:->ln Ir»ve:;tl^ati.oii: Cfili-'crnia
iiy-

^ Dect. Pub. V.'orkr., 13Lv. Water Re:;. Buhl. 4 £̂ , 273 £ . 

.Garrett, A. A., and incrnasKen, i-. G., Jr., !'^9> Ground-water out­ 

flow from the Chino basin, Ca.lifornia, and the controlling 

geologic and hydrologic conditions: U.G. Geol. Survey open- 

file report, 1^3 p., 19 figs.

Leason, G. B., 19^7, South coastal basin investigation, overdraft 

on ground-water basins: California Dept. Pub. Works, Div. 

Water R«s. Bull. ^3, ^$6 p.

?pincott, J. B.) 1902, De^/elopment and application of water near 

SarTBemardino, Colton, and Riverside, California, pt. 1: U.S. 

Geol. Survey Water-Supply Paper 59, 95 P« *

, W. '07;' "1905T~5h« hydrology of San Bernardino Valley, 

California: U.S. Geol. Survey Water- Supply Paper 11*2, l^U p.

it, W. S., 1928, Santa Ana investigation: California Dept. Pub

ite^^&ai'iv^^p-^^-^ pyiJiaiii^iiiiiiiiiiiiiiiiiiiiiiiii.mnin.^inn.iiiimniiiuiaiiiiim

30



DEPARTMENT OF THE INTERIOR 
UNITED STATES GEOLOGICAL SURVEY

-  34'

Bose mop ofter Dutcher ond Gorrett (1963,pi.2)

THE SOUTH COASTAL RASlNi IN THE LOS ANGELES AREA, CALIFORNIA 

Showing generalized geology and extent of the Bloomington-Colton orea
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FIGURE I

EXPLANATION

Sedimentary rocks of marine origin; 
largely of Tertiary age but in 
part of Cretaceous or Triassic 
age

Crystalline and melamorphic rocks 
of Jurassic or greater age; some 
volcanic rocks of Tertiary age

Contact

Fault
Dnshed where inferred;dotted 

where concealed

Boundary of project area


