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PROGRESS REPORT ON WATER STUDIES
IN THE BLOOMINGTON-COLTON AREA,
UPPER SANTA ANA VALIEY, CALIFORNIA, 1964

By L. C. Dutcher

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 ares to determine the scope of a
proposed grourd-water investigation.

This progress report presents the preliminary findings, including
the results of a program of drilling 1k test wells, and outlines the
remaining work necessary to complete the studies.

The 14 test wells were drilled by local water agencies in Rislto-
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 deteiled 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.
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Studies to be completed include: Analysis of existing water-
level records to determine if ground water recharged from the Canta
Ana River has moved into Chino basin north of the Jurupa Mountains;
examination of drill cuttings from the tost wells; geologic and
chemical~juality-of-water studies to determine if the data support
the pretiminary findings which are based mainly on water-level
measurements; and, if the proposed studies chow that inflcw from
Cclton Narrows has occurred during past years, quantitative estimates
of ground-water iaflow to Chinc basin.

There are several Important ground-water provlems in the area
which are beyond the cscope of tnis report or the studies scheduled.
Three important questions are:

1. 3Have all grouad-water barriers in the area been
discovered and mapped?

2. ‘lhat is tae guantity of ground-water inflow to
Rialto-Cclton basin {rcm the north?

3. What is the gnantity of ground-water inflow to
Rialto-Colton basin from Bunker Hill basin north of Warm
Creek?

Because 1k test wells were completed during the preliminary
work, it appears that additional test drilling or gecphysical
explorations will not be neecded, unless it will be necessary to

meke quantitative estimates of ground-water inflow to Chino basin.
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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, pl. 19), does it go
as subsurface flow dow the Santa Ana River and ultimately flow
out of the county, or doces it move as subsurface flow north of
the Jurupe Mountains and benefit Chino basin {fig. 2)? Also,

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

T subsurface flow down the Sante Ana River?
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h. What has been the effect, if any, of present water-
spreading operations by the Flood Ccntrol DPistrict on the out-
flow of Chino basin for the period subsequent to the Thino basin
report by the Geological Survey (Garrett and Thomasson, 19L423)7

5. How can Chino basin best be used to increase the
benefits from the recharge of imported water and storm runcff”

€. With regard to item 5 above, do any subsurface barriers
to the movement of ground water exist in the “hino basin upstrean
from Prado Dam?

7. To what extent can water quelity be used to determine
the direction and movement of water that has recharged the
aquifers.

8. What subsurface barriers tc the movement of ground
water exist along the south margin of 5an 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 87



This progress report on the Bloomington-Colton area is the
rirst of the four scheduled progress reports on studies in the
Urpar 3anta Ana valley and outlines the preliminary findings and
<sudfes proposed for the 3loomington-Colton ares (figs. 1 and 2).
he studies proposed for this area are related to the general and

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

~articular reference tc itoms 1-3, H-6, and 9.



Location of the Bloomington-Ccltoun Ares

‘The  Bloomington-Colton area in San Bernaldine ana isivelsioe
the porth.asi and

‘ounties, is bordered by the San Jacinto lault on
siciudes parts of three major ground-waterl vasinz in tne Upper Santa

~na Valley: Rialto-Colton basin, Riverside basin, and Chino basin
$ig. 2). The southern part of the area is crosseu Ly the SBanta Ana

iver {£ig. 2); and tae Jurupa Mountains, 3lover itcuatain, La Lo

il1ls and, on the south, part of the Box Springs Mountalns are
usportant landmarks. The cities or Coliten, Zlocomingtoun, Rialto, and

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

it locally on the east.
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Purpose and Scope ol the Report

The purpose and scope of this first progress report are, as
sllows: (1) To summarize the background information for the
1oomington-Colton area; (2) to present the findings of the preliminary
tudy, including the results of a test-well drilling program; (3) to
.tline the purpose and scope of studies scheduled to be completed in
ne area during the 1965 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.8. Geological Survey, Water Resources
ivision, in cooperation with the San Bernardino County Flood Control
‘istrict, under the direct supervision of L. C. Dutcher, geologist -7ai:bz*:c

n charge of the Garden Grove subdistrict office, and under the

eneral direction of Fred Kunkel, district geologist for Californie.

11



Previous Work and Releated Studies

T™e Bloomingtcn-Colton area in the Upper Fanta dAna Valley is

within the larger areas studied by the California Water Hesourcer

soard (1951); the California Department of Jater Resources (=ekis,

1334; Sleason, 1947; and Post, 1928); and the U.S. Seological Survey

, \ .. A N
" mtener and Sarrett, 1363); Lippincott, 1902; and Mendenhaii, 130-;.

¥

T™e California Department of 'water Jdesources is presently makine

~+udy of the Zhino basin area to determine suiftable witer-monasqg:-
aent practices. In order to avoid duplication of stuties by ihe
‘alifornia Department of Jater Rescources, the Seclogical Survey met
informully with representatives of ithe Department to cdiscuss the
scope of the Department's nrogram in Chino basin. 1t was stated tha
their study would extend over a period cf years and would attempt to
‘efine the limits of Chinc pasin and the hydrologic features of the
«~rea. They, however, plan no test drilling or geophysical ztudies
1ecessary to determine the nvdrologic boundaries or conditionsz for
“he area north of the Juruva Yonntainz, wh'ch in tie “loomington-
olteon area are critical in providing ansvers to the problems of the

2an Bernardino “ouaty Flood Jontrol liatrict,



PRELIMINARY FINDINGS

A test-well drilling prograin wos recently

(o}

onnleted in tne

sington-Colton ares, fTinanced vy the Coinc bacin Moniecinal,

e County, San Bernardino Valley Municipadi, and western Municipald
ter Districts. The drilling was undertaxen to cobtain additional

.oteleogic date in the area o tnail the

source ol ground water,

rectlion of ground-watcer Ilow, and

At the Time the locael czencleoe decided to undertase the test-

. lliing program, tae U.o. Geoloieal Survey was making the prelini-

anry study of the azrea in cooperation with the Jan bernardino County

~“lood Control District to determine the scope or the work needed to

nswer the problems of scurce ¢t ground water and ground-water move-

ment in the Bloomingtoun-Colton area. To assurs that data from the

test wells weuld be adequate for the studies by the Geological Survey,
she local agencies requested the Survey to particivate in the progrsm

1 1o provide technicel assistance.



- Test-Drilling Program

2 cooperative =ffort which

Tho Geologicel Survey

supplied *technical guidance concerning their

service dcpartment punp and acvelop thic coupicted
wells; the San Bermardino County Flood Control District surveyoed

1

the tilti‘ﬁxdes of the measuring points; the Califorania Depurtment

- Resources analyzed the samples of water vhich were bailed

!’W&%y the Survey; and the San Bernardino Valley Municipal

WO LEY D! trict assisted in collecting water samples from several

is cooperative effort has enabled the program to proceed

¢-at a minimum expense to each of the agencies involved.

1h



locar on o Deoes Wells

. K3 e L -~ T, . o =~ »
The 1k test wells 2ve In “iilto-Colton, [iversice, and Cnino

wofas in the Bloomington-Tolton vien (£, O).

¢ wells are summarized in the followiag table.
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Description of Wells

The wells vere drilled oy the rotary method. A field litho-
logic log of the formations peaetrated was nade by . #. Hoyle, Jr.,
who examined tihe cuttings ang ccllectad diteh camples. An electric
log of cach well was made by 344, Inc., and reproductions of the
electric logs are available for examination at the offices of the
viestern Municipel Joter Dictrict in niverside and thoe Geoclogical
Survey in Long Tecnn. A Actuiled Litaologic log orf =ach test vell
will D= prepaved L, ez Scological Durvey duwiing the course of the
investigetion of grcund-woter tiovement in the area, The test holes

werc 4 3/L to & 1/4 inclies ia dlameter and were cused with a 2-inch

pipe.

17
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Developnent and Completion of Wells

~snen compieted, toe wells vere logged with an eloetric loggey,
zud o Zeinern plpe, taviag sbout 21 foet of sawved nepforations oa the
botiom end, vas iluotalied. To develop the well clecr vater was
clrculated by pumping will Gic mud pwip in sn attempt to remove the
drilling mud; only commercially prepared rnud was uced dursing drill-
ing. Jenerally about 2,800 gallons of clear weber was circulated,
bub ot 2 Few vells mers clear weier was noeeded,

A compres-or woo then used to punp the wells for several hours,

<

Although this methed appzared at first to be successiul and many

wells "eleared up’ and seemcd to develop in e satisfactory manner,

voter-level mecsurements wede later at seversl of the wells indicated
that [orther development work wae needed. Then a l%-inch baller was
constricted and used to clezn the wells of all drilling mud. Bailing.
vas continued until a stuble water level was obtained, and 'a clear

samp.e of water was collected for chemical anslysis by the California

Depcrtment of Jater Resources.

18
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Pigure & 1s -~ map showing weter-leve <1 contours in the
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v exictlng wells wers made several agencler oY 4

Those measurements, togetaer with the water-level

asurements mads latoy ot the test wells, were used for constract-

~ tne comtour: . DOnE mecrahicel werk and changes at several
Toting woklo wu cpitical sress made it pos.ivle to obtain rater-
evel mrasurimetbc WhRero infel =tion proviously woo Teditlin. .

Proviours grounds=woter sfudies in The ared SOV
e Rialto-Cuiton fault. Its position ig shown on swveral publi shed

w113, 2ither & Cae continupuq fault °ero £ the entire valley, Or 88
£ one fault ending in the valley near Merldlaa Avenue nortuwest of Coes

of datg from»the.compLeﬁed L

clton. However, on tae basis ent walls,

o-eol+on fault may consist of two main

t nov asppears thet the Rialt
branches wiich strike across the valley, &bout ‘as shown on prevmous
o branches are offset nearly nalf a mile in

m&pé, but that these two {
" the vicinity of Meridian Avenue (fig. 2).f;yaiétflevelvmeasurements
aveilable in Riverside basin be '"';eenthe Rialto-

4in wells are not
é’“n"ve‘t‘]:?”}&/kﬁa-wbl (tes:t

slover Mounta{n and. betwe

1»/ hu-zcnz’“

the aouthern ‘branch of the Rialto-Colnon fault in

effectiveness of

that area cannot now be detetmined.,
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The reﬁﬁits of the test drilling do n?ﬁ;ﬂg%&%ﬁ?é&#%ﬁsa§é1#5§ﬁely
the offset of the kizlto-Colton fault. However; the water-lé&él ﬁ
contours (fig. 2), as dravm, are based on tﬁ;.waté;~level control
provided by the tect wells and other wells in the area, and indicate
clearly thne direction cf ground-water movément in the‘area and indi-
cate less clearly the offset of the north and soutﬁ brancheé of the
Rialto-Colton fault. On the basis of water le&els in the test wells
(p. 16), wells 18/5W-13G1, 13M1, 23Ci, 23Fl, =nd 28H1 (test wells 1,
3-5, and %) are in Chino basin; wells Ls/WW-1081 and 18/5W-27J1 (test
wells 2 and 6) arc in Kiverside basin; wells 1S/4.J-16P4, 17Gl, 17R1,
19H1, 19K1, and 15/5i-1121 (test wells 9-13 and 17) are in Rialto-

_colton ba51n, and well 15/k4-19D1 (test well 7) is neer the probable

/ymmm,"-.,u - [IOSPEN

‘ends of the nortn and soutﬁ bravcheu of tne Rialto-CEltOn “fault.
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. Source and Movement cf Ground Water

In the northern and centrsl partsz of Rialto-Colton basin, grouad

water moves penerally southicastward toward the Santa Ana River. In

. the southern part, ground weter moves toward Colton and from Bunker
#1111 basin. In Riverside basin, ground watér méves generally south-

7 ward toward Grand Terrac: or southwestward toward the Santa Anu River,

In Chino basin, ground water nmoves generzlly westward along the north

side of the Jurupe iocuntain.. A major part of the Arilling vrogram

was the determinsticn of ti source of ground water and its wovement,

witnh particular ruofcrence to recharge from spreading bzsins in the
‘area. Of particular importance were (1) the determination of the
nt of ~ground water Wwestwerdinto Riversiderand CHine basging 7 701070

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

100 basin_and. continues vestward beyond the northeast end of the
rupa Mounteins, or moves as underflow beneath the Senta Ana River

st of the Jurupa Mouuteins.




e

The water-level contours (fig. 2) shq@gﬁﬁéi during 953:6&‘?f L

ground vater recharged from the Santa Ana River ot Coiton Werrows
bal

Wy
did not move intc Chino bvasin past the ground-water c‘./i‘:riae that
extendsz from the northeast end of tne Jurupa Mountains tc the
Rialto-Colton fault and nortihward into Rislto-Colton basin beyond '
the fault. The water-level contours aslsc indleate that outflow from.
that part of the Rialto-Colton besin east of the ground-water divide,

— ooy oy -
2 WL e w0 dedese aaun,
P . . ~o b : : . ’
ag dravu ca figure 2, moves soutiward to the Santa Ane River east of

[ ——

slover dountain and la Loma :dills or west of Slover idountain,
st Tht o Tnunt 7

»

i
»
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“hen the preliminary :tudics in the 3loomington-lolton area
were started, it was belicved possible that the source of some of
the ground-water Inflow to that part of 'hino basin north of the
Jurupa louataing airnt e {rom grovnd-veter cutflow Trom Colton
Farrowe (flg. 2) -, Jovustroam from the Lnrrows, from (low (L £he
muita Arva Civer, o DRl Prom b oot cwells recently o lated,
howover, indicate Loon o0l Lround-watcr inflow to niac ousin iz
deriv i from tios rorth ant centrel yarts of “ialtce-(olton narin,

During the ctnds o axemination will ne made o7 211 available
records of water levels in wells to determine whether the present
pattern ot ground-water flow through the area has persisted during
the past. It is particularly important to determine whether the
novement of ground water during periods of high water levels in
wells has been the same as i1s shown by the water-level ccntour wmap
for 1963-64 (fig. 2). That mep shows the general conditions during
the sutumn season for a year of record- or near-record-low water

levels.

23



A map showing water-level contours for April 1964 will aliso be

compiled., Only the wells whicihh penetrate tiie principal watar-hear-

A zones in the older zlluvium of Pleistocene =2ge (Dutcher znd
z
[Garrett, 19€3, p. 29) will be used, except in Colton Narrows whers

water levels in shellow vells which penetrate the younger alluvium

e . . ‘
"of Rucent ege (Dutcner and Gerrett, 1963, p. 25) will be used to . Mp;

draw unter-ievel contours for thie saallow zone. Tanr, two rcets of W
‘contours must be shown along the Sante Ana River in Colton farrous |

s/
and for a cnort distance dcwvmohreen,



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
nflow to Chino basin during the scheduled studies. If, on the other
and, the studies indicate that such 1nflév has occurred during past
fﬁjyears, the San Rernardino County Flood Control District reportedly
;; will desire to heve the Geological Survey complete the studies by
meking quantitative ectimates of tnat inflow.

et eboe o e oo cade of the aderrlow vees. o Hiro.ch Sie
3 vermeevle aep s87ts slong a section extending from the northeast
%i}end of tue Jurupa !ountains north to tuae amallmhyyigdlb:drock,hillA
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.
gf Data from existing wells would not be adequate to complete the quanti-
7% 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 additionel

;} data and information. The possible costs of completing such studies

- were not estimated--if quantitative estimateswoﬁwunderflou.are needeu,

;; the cost of the otudies, including the drilling of needed deep test

e [REPREE T N . =

wells and the seismic explorations, should be estimated before the

5500 Of. the project is expanded. =



Bxanination of Cuttings from Drill Holes

During the test-drilling progresa pore-hole cuttings from the
15 test wells were collect-d by tac Geological Survey and examiaed
in the field. Thece cuttingz will be studied in the laboratory and
detailed lithologic logs of each test well will be prepared during

th2 investigation.

26



Geologic and Chemical-Quality-of-Water Studies

During the remaining period of investigation s geologic map
will be compiled from existing mapping and new information. This

_map vill show the location of known end postulated faults and

[

igroundawater barriers, consolidated rocks, and the water-bearing

&déposits.

Water samples were bailed from the test wells by the Geological
Survey and were analyzed by the California Department of Vater
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

:ground water in the area, Tmmes e e



UNANSWERED PROBLEMS

Several important ground-water problems in the Bloomington-Colton J/J,

’? ea remaln unanswvered, but these are beyond the scope of the present _ng)J{
fzpudy. Probably the most criticel questions of concern to water usegg»fsziff
éin the area are, as follows: (1) Have all ground-water barriefg/;;en ;;ﬁ"
wapped or do others exist vhich have not yet been discovered; (2) what.

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

gfrom the north; and (3) now much ground water annually enters Rialto-

§§Colton basin as‘underflow across the San Jacinto fault north of warm. ./, .

ig{f?k? Quti-ﬂ@ﬂgmlanf\

Problems of ground-water recharge, who benefits from recharge,
%l.d vhere the recharge goes, are directly related to these questions.
%::sed on the water-level record for well lS/hW-?Cl, it sppears likely
?ihat a éround-water barrier (presumed to be a fault) may strike
é.-rthwest from the San Jacinto fault near Warm Creek and pass between-
;i:ens 15/b4-7C1 and 1S/5W-2K1. Additional test wells and data would -~ “:"*ffw
ipe needed to confirm or disprove the existence of this possible i;:%:fisahj

ébarrier and to answer guestions concerning the quantities of ground-

i}:ter inflow and outflow.




NEED FOR ADDITIONAL DATA AND TEST WELLS

An important part of the scopc of the preliminary study of the

*%Bloomington-Colton area was to detemine the neen and 3¢ ¢t

ites for iest wells. 3Because the local water agencies contracted
0 dril) 14 test wells during the preliminary studies, additional
7ata and wells will not be necded at this time. However, if it 1s
etermined, during the investigation of historic conditions of ground-

{ water movemout through the area, tnat inflow to Chine basin from
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Colton Narrows has occurred during previous years, the Geological

“Survey will discuss with the San Bernardino County Flood Control
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iDistrict the possible nced for deep test wells for use in making

“; ventitative estimates of that inflow. Data from geophysical
xplorations may also be required if quantitative estimates of

*Inflow are desired.
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