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UROLOGY AIT GROUND-WA' Y OV ?NE 

KCOLAIM-MaNKAT AREA, MUMMA, WITH 

SPICIAL REFERENCE TO GROUND-WAM CVIVLOW 

By I.. C. Dutcher and V. L. Burnham 

d1111•111101.111110 111M11•011111111.11•11111MMI10110 

SUBJECT TO REVISION 
ktirTRACT 

Redlands-Beaumurt area is bordered by the 'ante Ana River 

on this north, the fir: Berriarlino IttAIntsins on the nort%east, 

the Yis.eaipe R.1.11s and t2 112t21 Corganic Puss or the Past, and 

the TWIlaryls and the San Jak.!into favat on the south and south-

west. Large alluvial fens ublerlie mieh of the area, but other 

laniforme inell4e alluvial t(nches, dissectA bills, 

plains, terraces, and bedrock bills which locally prQtrtide above 

the floors of the olluviated valleys. 

The -Atter-b,aaring depoeits tbe ran TInoteo beds 

of Prick (1921) of Pliocene and early(?) Plei3tocene age; old 

red gravel of naddle(?) and lest4 Pleistocene me, olier alluvium 

of Late Pleistocene act; and the younger elluyAm cl'amel 

deyosits of Rocvnt which principally uwierlie the el-At-molls 

Of the Santa Ana River and M111 and nom Tlactoo Creks. 
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T!-* thickness of the Sah Timoteo beds of ?tick (1/21) locally 

way exceed 2,000 feet. Tte thickness of the older alluvium probably 

is rot more than 100 feet. The thickness of the old rod gravel 

LJeally may exceed &0 feet. The younger alluvIAm, imaluding 

VA river-channel deposits, attains a MAXIMUM ViCkDOSS of about 

14,) feet beneath Wall Creek upstream treat the mouth of Mill Creek 

Ca.,.roc; elsewhere in the area it ranges in thickness tram sera 

feet to about 13J feet in the Mill Creek stibbasin. ?be field 

coeficient of permeability of the old red gravel and older 

alluvium is estimated at abot.t 5G gpd (gAllocis per day) per 

sgLare foot in the Mill Creek subbasin„ 30,') gpd per Evora foot 

it V:e lktntone amlbasin, and about 200 gpd per sqww foot in the 

ver.er Rill basin near Po lards in 18/3-32. The try- saissibility 

cf tl'A) 4;per part of the satltrated leposits which probably include 

kt-rt of the San T' tee beth of Frick (1921) is roughly 150,100 

6,1Z per Not neer Redlands. 

T. nonwater-bzaring rochs include the Pttatc se=2.stone of 

Tet4lan (1922) of Ktoceto(?) and Pliocene age, crop out 

in this Sem Bernardi:4) rbuntains, and crytalline and metamorphic 

mcks of pre-Tertiary age, wtich form the bar,i4mert cml-Aplex of 

the area. 

13 



Faults striking across the valley areas fora barriers that 

impede the movement of ground water through deposits older then 

those of Pezent ago. The approximate positions of several ground-

water barriers in the area are shown for the first time. Major 

barriers include the Casa Blanca, Oak Olen, Chicken Mill, TUasipa, 

,7rafton, RedlAinds, and Mentone faults) in additior, other barriers, 

believed to be minor faults, subdivide previouallirratatONser 

ground-water basins. 

rife %Pater Levels in wells in the area very at or near record 

loft in 1955. In general, the water levels in wells in the Yeaipe 

basin south and southeast of the Crafton Rills have declined 

nearly cottinuously since the beginning of record. Locally, water 

levels have declined as much as 1D0 feet during the period 1926-55. 

!:ater levels in the 110.1nker !ill basin flrctviate mainly in response 

to Yariations in the amount of precipitatior! and v.,p4)rf in Mill 

Creek and the t'snts Ana Fiver. In atneral, the water Lev,ls leclined 

during tLit peri!A prior to 1236, rocc:vered luril* the period 1)3L-45, 

And declined during the period 1946 to 1955 wheu rainfall and runoff 

were below average. Both short- and lorlg-term water-level fluctua-

tions of as much as 100 feet were recorded in the intone, Is&tsn&s, 

aPd reservoir or.:btasins. The lcng-tarm water-level fluctlt4tIons in 

wells aroth of the Banning fault In the Pam Tlincteo-rnt tasin 

have Veen tl-* r.isalle-st in the area. In general the water-level 

treDd Nis bean 1,,,mard in V7.%t taain, but at mrist wens VA decline 

114,11 r=at exceuded 2 feet. 
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The subsurface outflow from the TUcaips and fiam TlaiGtoo-

Beaumont basins to the BLnker Bill basin of Gieasom (1y4i) occurs 

throes' the Triple Palls Creek subbasir and across tne Redlands 

fault. Its total annual outflow for the period 1)36-)5 ranged 

from 15,000 to 25,000 acre-feet and, averaged at least 20,000 

acre-feet. These estimates probably are lov, because the 

trulealssibility of the full thicitaess of saturated deposits was 

rot known. 

The subsurface outflow to the main part of the Bunker 1111 

basin of this report from V:e basins to the east and south of the 

Bryn Mawr barrier moves from the Redlands sUbbasin acmes the 

Bryr Mawr barrier. The rflow in the central part of the 

Mrtone sabasin plus the outflow across the Bryr Mawr barrier 

vest of U. S. Highway 99 ar a conservative measure of the total 

otAfIcw. Tor the period 1)36-55 this outflow averaged at least 

Y7), cr. -feet per year. 

T1-41 el-)041^41 qullity of ground eater in the area ranges from 

fair to excelli.4-nt for dcneltic and agricultural use. ?he water is 

mainly a calciAm bicarl)onate type, but lof,elly sc bicarbonate 

waters ere present. 
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Mr !Crf Olt 

PURPOSE A.D SCOPE OF ?H /NYESTIGATIOU AXD EXPORT 

In tbe semiarid ter Darts Ane Valley of southern Nlifornia 

moat of the local residents and engineers to—poepeessitsbrvas=iiir 

in pOIlic agencies have long been aware that the agricultural and 

industrial grvvth of the axon are limited by the availability of 

potable vatar. In many areas the necessity for importing vetoer 

from distant sources to supplement the local supply has been recognised 

or practiced for many years. Prior to World &Par II and during 

the years following the war, public and private agencies had 

ci,:swleted several areal investigations of the occurrence of ground 

water; appraisal reports oc the overall water supply and nee,is of 

the arqm were al sea published. Meese Inveetizetions and reports 

are tl-m basis for planning the development of local vater supplies, 

1.i.,terWning the water-shartaee areas, and tstInattng the amount of 

ei..z- 11IttrtAI water to led in those areas if the prcected 4,eve1op-

nstilt and expo,nding vat tr use continues. 
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becomes the upper Santa Ana 'alley is in a complexly faulted 

region, having numerous more or lees separate mall to large 

grotmd-water basins and subbasins, the investigations that were 

made to Appraise the availability of the local water supplies usually 

'Deluded large areas. In many instances the supply available 

for use in the individual ground-vater basins or sUbbssina is unknown. 

:n other instances, the amount of ground water aveileble for use 

In individual basins vas estimated by computing the total recharge 

aid total discharge tram all sources. Usually, however, it was 

necessary to estimate the amount of ground. water inflow to the 

basin or ground-water outflow tram the basin by computing the 

affereace between all the other sources of recharge and avenues 

of disclArge. 

Fbr these reasons the San Bernardino Wunty Flood Control 

District decided to re4vtgt that the GeologieN1 1:7A.rvey attempt 

by direct methods to 1”.1t123ate the iribiArfatte influy to and okAfltyw 

from several of the ground-vater basins in the ivporr ranta Ana 

Valley of San Bernardino Ca0Anty. 
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This report presents the results of the third investigation 

of ground-water inflow end outflow in a series 'begun early in 

1947 by the Geological Survey, U. 8. Department of the Interior, 

in cooperation with San Bernardino County. The first report, 

wtich describes ground-water outflow from the Chino basin, was 

Issued in August 1949 (Garrett and Thomason, 1949). The second 

.7-export, (Dutcher end Garrett, 1956) describes the geologic and 

Pirologic features of the San Bernardino area with special 

reference to underflow across the San Jacinto fault. 

The investigation on uhiett this report is based was begun in 

1953 with the general objectives of determining the geologic 

features and the ground-water hydrology in the Redlands-Beaumont 

area wkdttAtast of the Bunker Bill basin. The specific objective 

was to eke a dire&w estimate, if possible, of the quantity of 

ground-water inflow to the Du.z.ker Hill basin from the area to 

the south. 

The collection of grwnd-water 4sta an4 geologic fieldwork 

was begun by the Geological Ekirvey in "meter 1953 and was 

carried on through 1955. tecorals of streamflow have b.2en made 

by the Geological Survey for San ?is t. Crock from 1926 through 

1955 and for Mill Cre.A from 1919 to 193e and tram 1939 ttrough 

1955. This report cootains a geologic map, water-levtl contour 

cnps for 1345 ftrvi 1955, several geologic and hydrologic cross 

sections, and a dettiled dt&c1.431pc of the imclogy and the 

hemlogy of the area. 
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The investigation isms mode by the Geological Survey, 

U. S. Department of the Interior, beginning under the direction 

of G. F. Worts, Jr., formerly district geologist and eompletted 

under the direction of R. D. Wilson, Jr., district engineer for 

the Ground Water Branch, Sacramento, Calif. The work vas done 

unaar the direct ovorvision of Trod getlogist in Shari. 

t the Long leech subdistrict office. 

The data from water wells throughout the area were used 

during the analysis snd interpretation of the geologic and hydrologic 

features of the area; the swipe and utility of the water.level 

records and canvass of water wells are described on pages 263 to 267 

of this report. 
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LOCATT:w (77:17,kr TRATITIRLIP Or TFF AREA 

The Redlanels-llesumont area occupies the western part of a 

structural trough which on the east forme San Gorgonio Pass 

betmeen the coastal valleys of southern California and the Salton 

Trollgh (fig. 1). The area is about 70 miles east of Los Angels& 

1. Mk; of a part of southern California SLOwirig 

geneiralise3 gerJ,Lraphic and geologic reatt.res. 

anl approximately between 33°54' and 34°07' north latitude, and 

between 116°57'30" and 117°17'30" west longithde. P& ands, 

population 18,429 in 1950, is the largest city is: the area. The 

area covers approximately 1.8E square miles, having a ZWICIII,gM length 

of 19 miles from the Santa Arm R; veer on the ncrthveat to Sh.12.Jmont 

on the ,outhast 9nd a maximum width of lk Idles frogs Mill Clseek 

CANte in the San Sernardino Pountains on the northeast to the 

Doldlards and the vesterr eni of the !an JacirTto Mbimtains on the 

south, get. U. S. Right and 99 cross the area from P./elands 

to !;eaLmont; U. S. Plithway 60 crosses the southern pert of the 

area and passes through Beauriont (fig. 3). 

20 



The ccist,:,.nopd alluvial fans of Mill Creek and the Santa Ana 

River occupy the north part of the area and, including the north-

sloping older alluvial fans near Redlands, farm the southeast part 

of the San Bernardino Valley (fig. 3). last and so4theast of 

Ptotlands the San Berne:rano Valley is bordered by an elevated ridge 

cclpovad of dissected unconsolidated deposits and crystalline rocks, 

wLich ftxm the Cretan and Reservoir Canyon Pills. These hills 

rise to altitudes of 3,543 and 2,340 feet, respectively, and form 

a prominent divide between the San Bernardinc Valley loviands and 

the YUcalpa Valley and Yucaipa Plain to the southeast. Crystalline 

rocks also form the hills in the southwest pert of the Redlands-

Beaumont area. 

A broad 4plan4 plain, herein tamed the r.,,caiga Plain, exteras 

from the Crafton Bills eastward and southalletvard, rising grailly 

to the San Berrardino Mbuntains and to the hills cAlled tt:e rs.csipa 

Mills herein. Near the soutern end of the Yu4le.tpa Rills the 

plain narrQwe, then troaAens %gain toward the east and southeast 

to form an extensive plain, herein called V-3e Beal_Iwnt Plain. 

A narrow strip of older unrconsolidated to moderylely consolilate 

deposits, eroded into cc4plex, twilands topography, extends the 

fv11 length of the area slc,ng its southvestert margin. This strip 

of land is agpropriately called the Badlands. Scut?, of B.t.ntza*nt 

the westqmnic=st end (Mbunt Davis) of the "sr Jacinto buntatna rises 

above the Ala s. 























































































































































































liortheast-Tx 

The er%ta vest of the T Wills, between the San Andreas 

and laming faults, is eut by numerous straight or armlet', normal 

or reverse faults that have a northeast trend. The cumlative 

d!-T1wcement along some of thew faults is as much as several 

hlared feet and may be more than 1,000 feet on at least one; 

he ace, the crustal blocks bored by the faults are elevated or 

d-prc:ssed relative to one another. Ito elevated blocks commonly 

for hill*, such as the Grafton gills and the Peeervoir Canyon 

Hill, and the depressed are form valleys filled by variable 

thik:knesies of alluvial eaterials. ret;re 10, showing eontours 

r,gure 10. Map of a part of the Pedlandt-Beamont area shoving 

eontours on beilrock. 

m••41101111.1.1111.866•44.•r .• ..zao•a•izema••=•••.,•••••( ,.... 

on the tidrock surface fora part of the Redlands-Beaumont area, 

iilLstrates the structural relationships of several blocks. 

The port east-treading faults vhci* existence and positions 

are known from geologic mapping or from subsurface gt-ologie data 

are 0:own on the vologic map (fig. 3). The barriers to gro,;nd-

water muwment tom-„-se existence and positions are based Winlly on 

discwitinnities in gromd-water levels may coincide with faults; 

however, they are not *bowl on the &eq.:I.:4;1c map, but instead are 

given barrier rtr:es Ara are ehown on t t.er-level oontour naps 

(fies. and 9). These berriari are unAer around-water 

lvdrology (p. 230-262 ). 



The Crafton Fault 

The Cretan fault is one of the larger faults at the northeast-

trending group. It saparatts the crystalline-rock hills of the 

Crafton Wills block from the Can Bernardino Valley block (fig. 4, 

It forma the western front of the Crofton Rills 

,r1 Brown Butte, and is narked by a sharp escarpment along this 

faAt from IS/2-20P to Wabaah Avenue. The surface displacement 

itaross the escarpment is as mnch as 120 feet :ust northeast of 

Sand Canyon, but the logs of veils 1S/2-29M1 and. 2)71 indicate that 

the displacement of the bas,ment complex is men greater. Wells 

1S/2-29P1 and 29P2 were drUled close to the fault trace on its 

southeast side. The well loEs indicate tlat basement rock vas 

ancountersd at milt dos of about 1,445 and 1,543 feet, elove sea 

Loral, respectively, but well 1.5/2-29M1, less thail 20C feet north-

vest of the fault, bottomed at an altituls of 1,054 ftet and 

mportedly did not encounter bedrock. Ths be lrock displacement 

indicated at this locality, tNerefore, is at least 400 feet. 

The Ainpleciment of val;tr levels arrow • line extending 

nortYitastwnrd to and in line with a fault exposed in the bedrock 

of rim NAte (figs. 3, 8, and 9) indicates that the Crofton fault 

pvhab1y extends north to the Oak Olen fault and tl-iat it is a 

barrier to the movement of emend ,iater in the olaer alluvium 

and the old red gravel. 
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The position of the Ct'afton fault eoutrioest of 2E/3-1D is 

obscure. A slight topographic break can be traced on aerial 

photos southwest from U. S. Righway 99 to just west of wall 

2E/3-111 where the altitude of the water level in Narah 1955 

probably vas about 100 feet above the miter level across the 

Pirkit in the Reservoir basin (fig. 9). There is no surfaos 

ex;r0.e,sion of the fault southwest of well 0/3-1D1, nor have 

any wrIls been drilled along its projected tram. 
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Rearods Fault 

Pe lands fault can be traced as an exposed fault zone 

or as a frult-line scarp across the south edge of the city ef 

re:lanas from Ban Timoteo Cavon northeast to 10-25M. TVo 

surface structural features, not exposed at the land surface, 

e.3ktand north-northeast so! northeast from this point. One is 

vith the Pedlands fatftt and extends northeast to t1 Crofton 

fault; that other has been nwel the Wntone fovat (fig. .1). Both 

have: been defined only from well logs and from their effect on 

grvuLd-water mov*ment. The Pedlands fault extnds about X. 750 I. 

from is/3-25n to the Craftori faLlt at the north edir of 1S/2-29, 

paselne betvean wells 1r/2-37a and 1S/2-30711 and actrth of 1F/2-2)C1. 

As sl-;.4t by t'-:e bedrock eontcsars (tie. 10) and the cros t;t-etion 

10,-W (fig. 10, the bailment rocks Rich are sWiew btneath the 

Klrtone Bubb .sin A;par to be faulted down Or. Via eolith along 

the rAlatds fault. The fault eoinei4es Bloc with a Creak in 

V]e vrater-leval slope it the e:r.tmearea (fiE.. 9). 
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South of 9milej Seights the Redlands fault is well exposed 

in a cliff 2K, feet Mei which forms the north bank of San Timoteo 

Canyou. SevEtral parallel linos of cemanted fracture mones strike 

o
M. a; N. and dip 65 N. Tbe shear planes are yell c4emented with 

1 i (calcium carbonate), and on the southeast sie,e of the fault 

tae ceventation (=Ulnas along gravel stringers to fcra per 

:Jeds 10Mch pinch out a Short distance from the famlt. 116 reliable 

Alarker beds are preterit in the massive Ban Ti.wJteo beAts of Prick 

(14.) on either side of the fault, but the cw,tact between the 

Timoteo beds and the overlying old red gravel appears to be 

dii--,plareed at least 40 feet and possibly as nmeh as 100 feet down-

ward on the north, site Vast 4isplataaent near the Cretan 

fault. The fault t+ re is cr..;.3ccaled by the younier alluvium 

southwest of thsse ex:pc...wave, but based OD the water-level 

raems:I.er.o.n:ts, and the water-level profile II-1' (fig. 7) it is 

prob4ble that a barrier action exists along its trues at lest 

as far as the Panning fault. 

The eroded scarp of the nedlands fault is cost 2rcnounced 

at tLe southwest stie of ntsewvoir Canyon where it ft;:mis a bluff 

60 to oo :*et high (fig. 5), Small fkacturss asoociated with 

t? :a feLlt are expcsol in the highway cut at the canyon mouth, 

a4.1.3 tLe positioc of the twat plane ,aan be ciczely ilefined frees 

vat:-level data. 
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Chicken Rill Peat 

ne Chicken Rill fault is exposed nearly continuously along 

the sciAheast side of the Crafton Mills, extends southwest across 

Oek Olen Creek, and is exposed locally along the vest margin of 

V-4 t.xelpa Plain (fig. 3). It has a marked effect in ground-

witer levels at the Chicken (fill basin and. taos Western sights 

:a.m. The fsult bes uplifted the crystalline rocks of the Crafton 

Wills against the older alluvium along a remarkably straight line. 

The trace of the fault is marked by a brood sore of intense 

shooting along trucated ridge spurs and by a lush phreatophyte 

growth in the carvns. A minimum displezement along the fault 

of at Limst 900 feet, down on the east, is indic'atttl opposite 

well 1S/2-25M2 which bettrmod at en altitude of 1„;33r) feet above 

3ea level and did riot snaounter t!-,e bef*ment colplex wick crops 

it only 1,300 feet away, vest of the fault, at an altitude of 

2,7X feet nbole sea level. (,es ffeetion NV, fig. h.) 

nmail ivAirps garking tte fult line cut t A111.-Nial b4aelles 

norta-, of Oak Olen Creek. 'ire present bluff which mar%s the west 

i' ' of t!le 71/4.,ena Plain scutLlast of the rie4ipo Valley is 

lhtzely an erosional f,.:ature of the kreaent drainage aystem, 

but a large ditIplaoemitent uf yttter levels (fig. 5) at amt this 

line s4gzests tbat structmll Lciwilerts *long the Chicken Rill 

fal,lt may `:eve controlled the licstion of t1'.42 bluff. 
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Casa Blanca Fault 

The Yucaipa Rills are uplifted relative to the YUcalpa Plain 

along at least two faults forming a sore named the Casa Blanca 

frlat (fig. 3). These faults are not exposed but their existence 

Is Infarred from yell lag* and from the disklacement of water 

levels across them. Geologic section F-F' (fig. 5) indicatas 

CIA both the surface of the basement oomplex and ti-le water table 

are displaced across the Casa Blanes fault. The grrvatii;st displace-

mulA of the bedrock surface, possibly about 3X. feet, spears to 

be %long a line trentling wrtheastward from about veil 2V2-1F1 

to well 18/1-31A1. Northeast and mouthwest of these veils rev 

data are avvkaable and the position of the faults cs:Inct be ddfined 

from terlo6ic or hpirolegic evidence. 
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till Ranch ?suit 

klong the line of the fill ranch fa'At (fig. 3) the basement 

comlex appears to be elevated on the southeast side relative to 

tte northwest side (fig. )4, section 0-D'). Wells 1S/2-251,1 and 

Z5111 southeast of the fault encountered crystalline rock at 

rt'ltitv-Ies of about 2,35:) feet And 3,40C feet abvvv sea level, 

r:spectively, but well 1r/2.29012, northwest of the fault hottumed 

at an altitude of 1,630 faet above sea level in the old red gravel. 

Also, uster levels are displaced Across the fault by pcssibly 

as nuch as 200 feet (fig. 9). 
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Tukcitipft Fault 

The Yucaipa fault is not exposed and vas recognised only 

after MD examiustion of wall logs and ground-water data. Wells 

drilled east of the fault and north of lUeaipe Boulevard encountered 

the bedrock surface at 5sptbs such Shallower than bedrock vee 

encountered in yells vest of the fault and south of Yucaipa 

3oUevard. Profile /1-7" (fig. 5) Shows the bedrock floor of 

the Wilson ska)basin sloping west to the fault. novever, well 

1S/2-35H1 drilled to a depth of 671 feet vast of the sup-In:sod 

fault trace is reported to have penetrated only alluvial elpoilits. 

Thls is not conclusive eviAence that a fault exists, bens{se half 

a mile north in the vicinity of destroyeA *d11 1S/2-25A1 the 

situation secret to be r4iveraqd-4igh 'edrock on the west side. 

Coinciding with the trace of the apparent bodrock dipple4ements, 

NAnver, are large displeitamants of the water tale. ne barrier 

*Met of the Yr.!9.ipa fault Is discussed in the Aection on the 

natl,re and effectiveness of the ground-voter barriers els:I-Aare 

in tIlz report (p. 241 ). 
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/n addition to the named faults sr fault sones just discussed, 

several other nortLa&st-trending faults or fault sones were mapped 

for which there is some geologic evidence. Several small scarps 

and a closed depression, or nag, mark the trace of a northeast-

tronding fault sore along the northwest edge of the r...calps Valley. 

Ite sku-faze expression inlictes that movement was downvard on 

CA southeast relative to the i4orthwest side. Wreover, the 

basc:lent coAplex has not been encountered in wells in the TUcalpa 

:y (tip. IC) southeast of the fault sort' (fie. 5). Well 

1f7/3-33P1 bcttcned at least 1,000 feet below the eltltude of an 

outdrop of the bas:me.r.t c lex only 2,00C feet s:. r. To the 

aor.V.,:laut this fault zone my join the ChicY_en Hill faUt along 

the flAtik of the Craftor. Fills. The southwestward extent of this 

fatit Lc-re is unlmolon ovine to lack of surface ft-v.1,0s8ton and 

nbsAcis of wells, but intr.se sl',earing of the orystoNllime rocks 

at f‘ee east elate of the Pe8ervoir C*,,n,fort) Rill vngests that the 

northernmost fault of the zone may ocntinue to that point. 
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]olds and rcl!ation 

Regional TrenSs 

All the sedimentary rocks of the fedlsmaa-Bcaumont area 

of Ulan the older alluvium have been warped and fol.led to 

6.orma ,lagres since thy were deposited. Ceustal movements on a 

regional scale, local tiltin6 of fault blocks, ar.4 faulting ha 

resuled in the warpi!4 and folding of the depcsits overlying 

the LAsement complex. 

The Potato sandstaue of YaugLan (1)2) in general strikes 

and dips froa 5 tO 40 kivard the northeast, alt hos4t1 

l.:cfaly the strike is hie.ly variable and tlie diiis are revvrsed. 

Cot:thoast of 2s/3-26 the "ear} Illmotec bees of Frick (1921) 

are folded into an asimetricel svticlime aloog an axis vhioh at 

3c...1A1evard trends stout N. W. but sui=tes to about 11. 

--* 
7, U. wttere it pasti42 throwph the cot Aor of 3e/2-4. The articliml 

axis irtersects the aan Jacinto fault in 2S/3-26. The beds south-

vest of the antic21L31 catis dAp steeply southwest tlibot near the 

0 
faxt Jac!intc fault dipa as hi,g.h as 7v are c(Aumon. The mrth 

1W., (41 t1.4e fold dt'S UL4ND Pad, except loctikll,y war minor 

struettxes, the dipa do nut exceed 150 to 2)°. 7c,rthemst of the 

axis of the fold the dip; Mitten gradl.eilly to about 5° to le 

wie2rt the San Ti too boas are cut off by t%e 15,A1-.nirig fault or 

are tried beath the dep.-,sitia of yourger age. The rvgional 

strile in the Mesa Ttmet...xJ beda is gtreerally northoost, except 

locally west of Pell-Inas Ilot.ilevard wharf it wIngs to the vest 

or southoest. 
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In general, the old red gravel has the same general strike 

as the underlying San Uinta° beds, but the dips are eom*Ohat 

less. A northwest strike and northeast dip predominate, but 

large local variations exist, especially near the Redlands fault 

in the Aedlands Neights area. Near the Sam Andreas fault south 

of the Santa Ana River, the older alluvium locally is tilted 

sharply southwestward, but a Short dist/Anse from the mountains 

the dip is only about 1 to 30 which approximates the original 

depositional attitude. 

The schistosity of the foliated metamorphic rocks and 

:ntrusive rocks of the Craton Hills and the servo it Canyon 

Hill strikes southeast nearly normal to the faults vhieh border 

the hills. 
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Au of Defvrmation 

The ncrtl3east dip of the tar Ttmoteo beds of ?rick (1)21), 

which appears to be fairly uniform thrQughotlt the exposed oection, 

le-AA severed after the 4epc,nition of the youv,gest beds. The old 

red gravel Appears to bevt about the same direction of dip but 

tie ole;e;rtee of dip is eortrie,lt less. The eld*r bowe ver, 

is not appreciably defurml; therefore, the majc,r deformation rf 

the older deposits must have -esulted from structl..ral activity 

and faulting after they vert laid dcvt; probAbly tie greatest 

structural activity WV; in mdle to early late Pleistocene time. 
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ek".t.,LOGIC !MAAR! 

Evidence of tbe geologic history of the Redlands-Deaumont 

ara prior to late Paleoudic time la lacking and is very meager 

the interval between tkoi.t period ewe, early Pliocene time. 

iaterpretation of enzli D'clogic amts is based on meager 

4,at, therefore, but Um, late Tertiary and earl/ TA,aternary 

blot-cry is based Lpon wet, clearer evidence. 



?re-Tertiari Ristory 

Its MOjays desert region north of the liedlards-Betazmout area 

vas eoNlred by late Paleozoic saes which spread at least as far 

south as the San %marlin° Mountains where foasiliferous linestone 

and quartzite are preserved. Other limestone beds probably of 

V.kt :AR.n3 age occur near Colton and Piverside to the west (fig. 1), 

a:1d 1r presence ell/meats that the seas also covered the Ptdlanda-

,;,- 1 area even though no se linentary depcsits of pre-Tertiary,Am_ -

age vixe found within the area. 

Differentietod deep-seated famous intrusive rooks of probable 

!arly Cretazeous age are expofied in the area cxx,ith of the Banning 

fault, and their probable equivpierta make up tle bulk of the an 

Bernardino Mountains n‘rth of the San Aadxtaa fault. rtehist and 

gneiss betveien these two aress are of possible Prt,!cp*;rian fts* 

ate 1r try by ditet and small bodies of acilic menus 

mcks of probable M%rly Cretwvous age. 
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Tertiary Eistcrj 

WI record of the early Tertiary geaogic bistry exists 

vit:Arl the area, but the lalk of deposits of early Tertiary age 

eAsgests that erosion durihg a Long period of exposure had ;=roofed 

the it ;rust's rook over most of the area probably prior to late 

Y.'cene tine. At least as early as late Mlotene time, the major 

strucUrel lines of tk4t f.an Andreas, tanning, and Fan Jacinto 

Its were in existence, and at least parts of the present areas 

of the n'an Jacinto and Sar Bernardino Mountains were eleveted 

relative to the area between the faults. SGoettme late in Mioctri* 

tim and possibly earlier, a marine eitAyment extendmi westward 

from the Melton Sea region, and in this deprTzseicri several ha red 

feet of narire sand ant! mud vns J.nkkAited. This mattrial, repcl-ted 

tts mstone and shale in wilAcet wi le? alwently 

v4-tc:44 vtst.fard as far as 212-3.6 just southeast of Live Oak-

7' --von . 

Wideqpresd struet,Aral volearix activiti is known to 

c.ccurred elsewhere throuighout much of 5o...ttlarn California 

In middle and late Mio.a?ac ttle. Although tile 3g1 of tas comm., 

breccia aid mvIcimorate at the base of the Pt,;,..to asndstons of 

Yaugban M22) is rot knees, they are sc a/r4,1ar in e%arecter to 

otLar deposits of late Mftoeene age evosed "lsevhere along the 

Can krximas aftd Ssn 31.ciato faults that it seems likely they were 

divoolted at tt-st time in lvvally depressed areas svrrourled by 

wilt blocks which were 
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Ay early Pliocene time Melands of crystalline and iselei-

morphie rocks supplied greval, eland, and silt to shallow, broad, 

scalmentary basins that existed in the Redlands-Beaumont area. 

.These highlands were probably samewhet lower and their erests 

sad have boon at a greater dirtenoe tram the present valleys 

tar. are the crests of the present mmuntains. At the south 

of the urea, sediments of early Pliocum age called the 

n:on ti:ds by Frick (121, p. 265) were describeA as: 

NI • 4, unsorted finer grades of alluvial material 

that point to a deveir,Tment under eriA conditions 

where disintegratior wo in advane of vr,,.st%erir4g. 

?oy vets dobtlees sprnmd. out as silt over vtst 

vas tha,n a region of it=l1low 1-,rackish lrles and 

plains." 

Structural activity late in early Pliootne time terminated 

the deposition and tilted the Men bi d.a, and vas followed by a 

period of erosion. 

In thte area Where the Potato ap.rdstons of Ifv,zhan (1922) 

is 6xposed, all but the upp4rmost belle rr-1.,ably were diwgited 

try tbe end of early Pliocene time. rn a local depressed area 

tea deposition of a final series of tend and interbedded silty 

elAy, derived Me a terrain of relatively low relief vtl,are scrub 

oak, yarA.ntain cottwood, and live oak ibouDded, preAbly 

ooeurred in early alAidlit Pliocene time. 
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By late Pliocene time, owitinued structural activity had 

arranged Us structural units into nearly the positions they 

occqpy today, extept that the relief throughout the area was 

not nearly as great and the regioo north of the Saa Andress 

fault poly vas little, if any, blew that; the areas dlately 

to the south. The Dedlaads we.s depressed and re.eelved all 

that prtA41)1,7 vere derived from lariGal hid lands 

r.41 the east and sokitheast. Tta area between the San Andreas 

ard Bemdreg faults was depressel even MTV, and the r,an Bemardino 

Valley was the locIst of all. Greet alluvial fans—the San 

TI:aJteo beds of Frick (1921)--apmad cver all the older deposits 

and largely filled V.* depr!.ssions. 
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meter R1 

There is no geologic record vi thin the area to mark the end 

of Pliocene time aM the begiroing of Pleistocene time. Changes 

in the faunal record of the San Tinotto he lb as re2(,rted by Trick 

(1?21) indicate that the depositional Luterval begun in the Pliocene 

0,74-it!nued veil into the early Pleistocene. Late it this depositional 

in!,cr,,a10 apparently late in early Pleistocvle time, the relief 

of surrounding contributory terrain vas relatively tow. 

ric!eply developed ecils eeparnted by veneers of :'rest: sand and 

gravtl attest to the lao crtvlitant of the streams and extremely 

irt- mitter,t depositioc. ne depressions te.came fillel, and the 

relit!f of the entire region was probably very small. The region 

ariars to Nave taeen strlict:47.11y stable throuezout the tine of 

d44b‘sition of the San nmotao boas of Trick (1221). 
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A period of for structural estivity began in middle 

Pleistocene time and continued intermittently throtighout the 

remei!-Aer of the epoch. The earliest movements possibly mere 

the met intense, and the present detail of the structlaisl pattern 

vas ectitblished at that time. 'Me Ban Bernardino Mbantain block 

uses elevated rapidly along the Ben Andreas fault, and erosion 

began to carry coarts debris tovard the south and vest. The 

bloom of tile earth's crtimt between the Gan Aadreas and Banning 

faUts tilted northwestward, depressing the San Bernardino 

fiat̀ ..lay block farther and Wiling cryvtalline rocks ma the east 

into fa: It contact with flan Timoteo beds of Frick (1921) along 

tat art of the Banning fault near Bea- t. At the same time 

this St-1n .16013-Ito iiimu.tpal.a block vas uplifted relative to the 

valley areAs &s was trio Boa :pry Mountains area soLithwst of 

the Situ Jacinto fault. V* o Tlaoteo beds vert slightly foLied 

' near t!,41 an Jacinto fetlt and were tilted t,,,  rd the wrtliesst. 

All of the Krim surrpurAillg the San Beraftrdino Valley on the 

soutb, east, and north wns elevated; this resulted in the 

eatablishment of caw end vio(„rms ar*1.7..-az4 s;,'wlears. 
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The ancestral Santa Ana River drainage system vas established 

Aurite this episode, and Mall Creek began to cut down along the 

crushed sone of the Mission Creek fault. Part of the depression 

of the San Beraardiso Valley was accomplished by faultine along 

the Redlamds and Crofton faults; aoeordingly, steep-gradient 

str4aDs homting far to the east and northeast soon developed and 

c&ter.A. the runoff firm the lUzaipa Mills and the Ban "Bernardino 

Mountain front. Cm of the main channels of this drainage system 

c_t a deep ceuvon betweeL Canyon Hill and the Crarton 

I! ills. 

The climate became wetter, runoff increatted, and a great 

bulk of alluvial debris spread southward and westward from the 

mountains. Foie mAin stre3m, carried, their lf,mes into the low 

n tiararlioo Vmlley ad thc smaller ‘titams built !Alluvial 

fmne out from tai highlanas until by late PI:tIstocciA time the 

San Berrariino Mbuntain3 lot re deeply incised, the flanks of 

the baJtment complex sol;t2lweA of the San Jacinto ?wilt were 

stri;i:A, of cov,n, and the r].mipa and Crafter. Trills were partly 

in.taxisted by all tc‘.114,.,:ry extrls from e.le area to the 

sovth capped the 'ate Timctoc boils of Trick (1921) yeet of Redlands 

ouievArd, *.nd boviery alluvi,la covered both the an Tina** 

to and tat4mer,t co77plax at the south er.4 of the 1V.ciiipa tools 
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In late Pleistocene time recurring mcweent took place on 

met cf the old faults and prdbahly new fallting occurred. The 

ri4ges extending westward from the Crofton Rills and the Wes-4s 

Rills were elevated ova either side of the T6caipa Valley and 

rgutike. Plain area, but the San Bernardino Valley ilea depressed 

farther, and the San Ttmoteo beds and the old red gravel again 

wen, rolled and tilted nortMestwarl against th._ 3anning fault. 

The block north of the Banning fault rose elieItly, relative to 

that on the south. This mcvN.lent was gr5.at.:,8t or the vest, and 

$o.,-ch of the Aver ill novamIrt on the *est occurred along the Cherry 

Vrliej :'cult. A smell sivertpposed drainage that was active 

4.cp(Asition of the old red gravel had cut down acrecs the 

nstx:trvoir Can./on Rill, and at that time part of the 1PANtipa 

area was drained through the car jon cut in the NA-k,rvoir CalVon 

Pill. 

133 



A row cycle of emsion and kposition !elan with the renewed 

structural nativity. The Crofton Rilla-Maerwir Caryun Rill 

rlAge and the north-dipping Sam, Timeteo beds blocked the surface 

arsin4ges flowing westward from ell the area southeast of Mill 

Gr.aek. Temporarily, an interior drainage system was established. 

rt valley areas near Bewasont a Yucaipa filled with alluvium 

tackfilled the cany=a that haL been cut intc the racoipa 

F,Ils. The small graben benr:=att the racaipo Valley, between the 

Crofton ?Ills and the Chicken Rill fault, prvbably developed 

during this period of structural activity and bowl to till with 

fine-greined older alluvi.sa derived largely from ercaion of the 

surroundiAg old red gravel. Near the close of Pleistocene tine 

the dv,pressions were filled with older ally vi)0 and a surtax. 

ovtlet was erttblished arond the mouth margin of Pedlands Reights 

and out to the roarte Aaa River. The old red gravel, -4erever it 

had '.7,een elevated by structtzrol movements, etts subjztrted to 

intiinsive licWslotring &A &op red roil develt,ped, olee:pt .e ere 

active stream mtdly atril;A:vd away the locse dcpcsite, 31-ch as 

frca rfedlands Mticihts flnd tiicso: 4h end of the !Vcitipa Rills. 
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'?), this Vise, tan riert,ac Cre.tk vas established approximately 

at its present position and the stream was mpldly eroiing the 

northeast flank of the anticlinal ridge north of the San Jacinto 

fault into a badlands topocrlphy. The deposits of the Yucaipa 

Plain lapped far southward over the San Timoteo bets of Trick 

(1::21), and along the nortl- side of the Bann irlg fault near live 

Can or a broad marshy area developed where thick deposits 

of ealiche formed. near t end of Ploistoepe t the Santa 

Ana Fiver rail Mill Creek, in sidjusting to a levered sea level and 

cliatic changes which renCti in increased mincff, catrenched 

tLmselves into the broad valley floor and Itt deep cl-Annols in 

tho moLntain cawons. The lc,v,:ring 1,mte levol at te Santa Ana 

Plvtr caused San Ttmoteo Cre..-!k to ertrench rapidly head5.rd, and 

the present drainage system of this stream levelppe3. 

'ructural adjustments along fault lines near the end of 

Pleit,tocene time eaused small scarps to appeAr in tte 

alluvium which covered smo SE'S_ ants of tt-e r-an Onk 

Olen, Chicken till, Stnning, snit 'Lerry Valley faults. Live Oak 

Crtnyon tronched bealwurd an.0 capti.red the Im/naat. wtict fcirmierly 

had flvwed throiAgh reservoir Canyon. The hielly absorptive mture 

of the majority of the surfw!! Aeposits in the San 111,:i:tec Creek 

drainage area cat:43yd the rl.znoff from CAI area to b rsill, as 

It is tottay, and trenching was much lets deeply develpped than 

along the ether aajur streqms. 

135 

https://head5.rd


In southern California the Recent epoch of geologic time 

is gotrally considered to date frost the be of a rise 

of ice Level resulting from the melting of eontinental glaciers. 

roe rise in sea level changed the base level of the or streams 

arid cased the streams to beckfill their entrenched channels, • 

process which has continued to the present time along the Santa 

Anti River and other large strcama. It is believed that an Ttmatoo 

Crek lead net become grated to the Santa Ana River before baekfilling 

qgrtrs, because the runoff was X1.1 and becmuse strwtural 

activity continued to elevate the area south of San Bryrnardino 

ralialve to the valley. Consequently, throughout Recent 

tt:,IJ this str-rAm oy..";ant h f?ontinued to desrmds its channels 

nrd, except /ooklly, is do inc so at the pre3ent ttLie. The degrada-

ttln has the the present dra.iaage syst2es well below the level 

of ex, oiler alluvium whit* now forms extensive 0.alas and benches 

at.ove the strogns. 

ricAltb and vest of tbx T._;caipa Plain, tributaries of rzcaipa 

ar4 ran TImoteo Creeks are rIpiftly stripping the thin ,^cver of 

tlluvium from the San Timcteo b4ds of rrick (19111, and the 

stram in Pf.ngleton (7anyon is excavatiug the plane of the 11-Lr,ning 

rault to form the featv,re lxally called Vhlte Rill. Major floods 

1,..a-ta overflowed the taegfilled chaanels of Mill Creak and the ra,Aa 

Aria River and smal a VOKOOT of younger alluvia' of Fk..c.:ont to ever 

t -̀a Liver part of 1!% !*-4-4ardino Talley. The area has be{. n relatively 

-431.0 structurally tJavNeout Recent tine, and mvbera in the 

petilards-Berstont area were Ve4 ilivi}sits of tea foxpd to be 

faulted. 
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1/1PA (.7 Ploir Mr's 

The Ratite Ana River, uttict, borders the area on the nortlwest 

and Mill Creek are ttle two principal streams in the Redlands-

BcaLawat area, and both r1a in the San Bernardino Mbuntains. Sam 

iLmoteo Creek, vhich is a minor stream by copparison drains that 

the area betv4an the Crafton Il's-Reservoir Canyon Rill 

ri:_ze and the surface divilas near Beaumont and in the centrpl 

part a the Badlands. The C%snta Ana River, vtich is the main 

stream, discharges into the Pacific Ocean (fig. 1). 

The base mean annual r-.1-4off for the 35-year period 1? -55 

is 55,66,:; acre-feet for the tdaita Ana River now Nentone (18/2-611 

on fig. 3), 24,500 acre-f4et for Mill Crr.dk !Atar Tcaipa (la/2-13A), 

and 1,3:)0 acre-feet for San Timoteo rigar r--Alamds (2S/3-5A) 

(Peterson, 1)56). The base mean annual. runoff per aquare mile 

for these three streams for the same base period are about 275 

acre-feet, 6)o acre-faet, and 10 acre-ret, re:;7,ectively. The 

sea3onal muoff for tbe 53-r-ar mraan period 1F:)5-1547 used by 

t:•e Cftlifornia Departent of Water Ilesorces (MhzRostie and 

Daelni, 1/51) is 70,60;) acre-feet. 
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The runoff is characterized by distinct cycles that eorreepood 

closely with the relatively wet and dry climatic cycles (p. 23-24). 

The use of the cumulative-departure curve b analysing the available 

water emply on a yea -to- basis is helpful (fig. 11). A 

Vaure 11. Graphs showing runoff characteristics of Santa Ana 

positive slope indicates above-formal and a nr.tgative elope, belev-

normal runoff, regardless of the position on the curve with respect 

to tha ordizate representing the long-tar mean. 

At Menton* the teazonal runoff of the !>Anta Ana /7::ver rqfls.cts 

11.zt and dry clislatic e:m1es. At the end of the 1693-1)05 drought 

(11zs. 2 srd 11) the eumlative runoff was in excess of 340 preent 

V:lov the ug,an &.easonal maeffi at t've e of tlids 1)05-22 wzt period 

(ties. 2 and 11) the t:AmletIve mnoff was in wicess of 400 percent 

Vo, mean tstalonal mnoff. 7/ecor4t of strvvelov arc not of 

silfficient length so that e7e 53-:r2ur :^ oat ;›,.!rlods uaed for ecalruting 

men imcipitation and mnoff include e4aetly saAe years. 

71,0tvar, the 53-y1.1.ar mean 10,;:.rio4 1895-1947 is the beet avallale 

peri4.4 tor eiitimting to tee ruro.)ff and nay be rspsoad4y 

fa-presentative of long-term er,nditions of r.:,iy.)ff. 

1$ 
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ml magnitude of the unit ruooffs is related rot only to 

Cut tr4c.grephy, precipitation, and vegetative cover, but '1st 

to the type of geologic terrace in the drainage ?satin of the 

strqnms. /bre-over, the magrattide of the runoff beers a direct 

relation to the weter-bearIrs character of the stream &Tacit/ 

!And V). amount of recharge to the several ground-water basins 

and ar as. 



 

 

SANTA ANA RIV3P A/D MILL CUM 

Trse drainage basins of the Santa Ana River and $111 Crook 

e.,ove the inee near Intone and Wicatps (fig. 3) occupy about 

242 square miles almoet wholly 'within the San bernardino Mountains. 

watershvds are urarlair, principally by crystalline) metamorphic) 

. rA ect4iolidated sedinentary rocks. ?be runoff is flashy and 

eischarges onto very coarse) moderately permeable alluvial fans 

lownstream from the caging stations. A large part of the flow 

is !cot by per to grmnd water either directly through 

tle channel deposits or in spreading basins ~ter the mountain 

front. !'.ompe of the flow is diverted for mastic, %gricultural) 

alvi power U3e. 

of .1 occurs lard; ly dIkring a Nv stwlas between about 

Ificw.10er ani April and vari,Ns extqatly from A-ar to ytar. 

the runoff Also follow, the SAW pftttiArn. In /ears of flood much 

cf the runoff *selves downs-U.14m* but during perk is of moderate 

cr icy flvir, most or Ill of t runoff entering the area MiAs 

into the ctannel div;sits !tal reeArgesi grov.nd vater. As discuseed 

on paces 268-273 in the section on the fluctuations of water levels 

in wells in the Dunker Hill basin)recharze frca the Sallta Ana 

river and Mill Creek is a critical faetor in the ;supply of the 

WU Creek and MOutore .T.ibbasine, the porthtrn part of the 

reAlanis s-XAnsin) and the zaln part of the Bunlair Rill tasin. 
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SAN riliCs?S0 =EY 

171—_, drainage area of San 'Assn too Creek upstream from the 

-74* ri,aar Redlands (fig. 3) is about 123 squmre males, of which 

naarly 90 is in the lowlrnds southeast and south of the Craft= 

7111s and only about 35 svar, miles is in the south flank of 

Vse San Bernardino Mountains and the YUcaipt and Craftor 

7 -a lc:island was are undorlain by absorptive alluvial materials; 

.-rIct the runoff resulting fry the relatively small rainfall is 

smAll. rurt%ernore, a largl part of the mnaff from the mo=tains 

and hills, which are undrlftin by consoltlatel rocks, sinks into 

alluNfal &posits that underlle the streams bcfcre reachirii the 

gaginc otstion, which is 10 miles orsllure domstream. 

Because the runoff rrom the south final: of tt;:e !",%n Bemartino 

Mountains is relatively swill culpared with that trc the hist 

Interior areas al-allied by t":1x r.Anta Ana River and ML111 Creek, 

t!As pn!)arge to grsond meter also is small. As discussed c 

2ers 274-282 in th3 seettor on wAter-l*Tvel auctvAtions in 

wells, recharge from Nn Vnct.co Creek and its tributaries QaLnot 

t2 identifiod in 1 - .(-.1-nets of wells and prcibly is.,.1 

c4f relatively small mogirdtode. 
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GIENERAL PIATUMIS 

The Nodlands-BenAmoht area is underlain, except locally, 

by a tlarket of uneonsoliaated alluvial deposits cverlying the 

virtuftlly ippermeable crystalline and metamorphic rocks of the 

Imif; -mert ormplex. T alluvial deposits rye in gain sire 

fl-um clay to large boulaers. The buried surrace of the bazimunt 

caiiplex has hills, ridges, ayia depressions of ooveral hundred 

feet of relief; therefore, the overlying blanket of uncorsoliEsted 

deposits ranges in thickness from a few feet to saNtrsal thoL4isnd 

feet. Below the water table, which ranges in depth rrom 0 to 

max* than 4,X) feet below lona surface, the porter or interstices 

betwen the grains of the NirAmuntary rocks aDd the vrzetbared 

ac:-.0 of the bswenont ileac are saturated vitt grcund water 

vhieh coves from regions of i-,IcLarge, or high head, taward 

regitrLs of disearg#, or low bead. 
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In this report the dieai;asiom of the grvundavater hydrology 

of the redlands-Beammont area is developed in three parts. The 

first part discusses the sUbdIvision of the area into numerous 

groum:.-vater basins, sabasins, and areas here ir. defined and 

inclu.11s for *Allah subdivision (1) a discussion of the relation-

cf the basins, that are each further subdivided into several 

suevazins or ground-vater areas, to those weidously named in 

the area; (2) an analysis of the barrier festree and the been 

aim sl:n5asin boundaries which impede ground-water movement and 

bc.rtArr the basins sai wwbbftaixes; (3) a disc4asion of the occurrence, 

acl-rcit, and novemetnt of ground water within and between the 

evriov9 ba3ias and stiLbasins; (4) a discussion of the character 

of watr-Level fluctutkt!or.s, and (5) a die-zuission of the inter-

beelE hylrology as rIlated to the eMcts of pumpi!tg from wells. 

Nrt two is a vantitative discussion of aubs‘xfaoe gm -water 

flex to the BAInker Rill basil; trus the are. to t/),a, savtheset 

betveen the rail Bernardino MOdntairs and the rar jacittto fault. 

roxt thrac concitrns the aeeral quality of wIter in the area. 
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Oround water, like rater in streams, moves from points of 

blear head toward points of louver head, though at a much slower 

rate. The water-level oc,rctolzre (figs. C and 9) Show that ground 

miter, which moves in a directior perpffndiclaar to the contours, 

is moving toward the vast ena of the Bunker WM basin from all 

the ground-water basins and aresa upgradient. At many faults 

aiid ground-water barriers in the Pc4lands-Beft:mont area the flow 

of irould water is i.spede.,2; (acme of the faults 0u-id barriers cause 

te flow to be diverted tram a direct route! Aownslope to a more 

ir-,:ct mute arvun.d the Idarrierc. Also, pump!ng from the large-

oii,docity irrigation and public-supply wIlls ca,.: es local ptrip1ng 

dep:essions vhicb divert groo_ad-wnter flow. Tn many placate the 

grounl-water flow is greatly carAiied by pixtwit'Aj fre.n veils ant 

at a few lvalitias the direttion of grcLne-we,ar flow !as been 

rt-traed. 

T1.1* dyoLind-watcr barriers of the Bellwie.s-ltsvmont area 

at.e ecnetitt4,631 t-at cround watur ay spill over the top 

of the barrier feature and(or) move through bones of greatly 

rod end pvrmeibility. The rut* of ground-vator ml.N4-,ment is 

deprvident 14pon several factors, but in general the rata of 

mowalent is greatest liters VA water-level graaient is stovpest. 



All grQund water in the Pedlands-lesumort area is derived 

from precipitation in the drainage basin of the Santa Ana River 

or on the area itself. ele sUbbasins south and east of the Craton 

Hills receive recharge by percolation from the streams vhleh drain 

the marginal highlands, by underflov from %votress alb:basins, by 

deep penetrative of rain, and from percolation of irrigation water 

inported to the area. Of the total recharge to the Nill Creek 

subbasin and the other basins and subhasins north, vest, and 

smthwest of the Crafton fault, the bulk is supplied fray 

percolation from Mill Creek and the Santa An River, but these 

s0Aiasins also receive recharge by underflov from upstream sdh-

bRains, deep penetration of rain, and perifolation of triparted 

irrifAtion water. In rcwrv.tr and Redlands subbasias the bulk 

or the recharge is by aaep T.1:-4tration of rain and underflov 

from 4pstream sUbhasins. 
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In the Redisnda-Demumont area, insofar as is knows, ground 

Mari--that is, the bodies of ground water within which hydraulic 

continuity exists—is either classified as unoonfined, oestleonfineti, 

perched, or semaperchedi. insofar as is known, confined grotald water 

is not present.-/ 

Grand water is said to be confined if overlain by a 

confining bed sufficiently tvervious to sever hydraulic oonnec-

tion with overlying ground wnter. Mmpermeible confining beds 

ar3 mttch less abundant than viumewhat permeable oonfining beds; 

t1Lre is probed, ao oonfining bed that is strictly impermeable 

oviir any wide area. 

around wator is emid to be semiconfined if overlain by a 

seirifu%st permeable confining bed or an ixpermentle confinIng bed 

of lirdted extent and aaturtted material. 

Crowd v*ter is said to be perched if it is sckartt*d from 

an InaerlylAg bodi of ground water by unsaturaW .aerial. 

Grinand water is said to be se-Teperthed if it :las greater 

pr,:.>i311re helm/ than an underlying body of grciwid water, from which 

it is, Lowever, not saparated by say unseturnted material. 
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Although truly confirlod ground water is probably not present 

in tbe Aodlands-Besamont arca, eonfining beds of limited extent 

and law permeability are present locally; these cause the water 

bodies to be semiconfined. In a fey areas the devee of confine-

ment is rether good; however, more or less free hydraulic connection 

with the overlying ground water probably voulA oueur everywhere, 

giver sufficient time; 17,4117 re around or trough the confining bests 

probably is possible everylotere in the area. Dec- ura the Acgree 

of N.nfinoment is rather poor in mnst of the area *2:1t!porched 

water bodies'' re not piv-aect un?ler native gm/la-water corditions; 

also, perched wetter boviles not exist, exert 1,iferhaps-

overlying local clay or silt len:set berzath straw cannels in 

ax-q•ts where the depth to the water table was relatively great. 

rn General, in the Redlands-Beaumont area, the ground water 

in the p)urIger alluvium is everywhere unconfined, ex*ept In the 

riort2liest pert of the area in the main part of the Bunker Rill 

In that part of the aces %eater in tto younger alluvium 

is semill,oaftned orsmiparched, depending gpon the IN-At) rases 

p.metrated by wells. 
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Siaillperehed ground water is common In the area, particularly 

in the "tuni.er 1111 basin. The pumping of water from deep gravel 

and sand beds overlain by lenticular deposits of clay, silt, 

sand, and gravel often resqlts in a greater decline of head in 

the deep sou* end causes the water body in the overlying deposits 

to be oemiperched with respect to the deep ground-•water bodies. 

t..:aiperchied ground water is common in the main pert of the Thinker 

H- 11 basin, in parts of Redlands, and Reservoir sUbbasins, and 

in the Yucaipa basin. 

Scmiconfined ground watcr is presumably present at depth 

in all the deep alluvium-filled hydrologic subdivisions of 

the 7edlands,Denanott area. 

Perched grcund water is known to be present only locally; 

Redlands eulitasin of the n-nker Rill basin pretowibly e4.4itnins 

local perchad 7ter bodies that overlie lova clay lsrses above 

tbe water table and are rocbarged by deep peLetmtion of 

vster. 

In Epwmary, it should be remr!akered that tbo ilro, nd-vIter 

bodies in deep alluvia -tilled basins are likely to be scalcmfined 

or iperched at different timers during the dtvelopment of the 

bAlii151 the pqmping of water from wells of Different depth is a 

factor that affects the clacnifiaation of water bodies in these 

b!Istr_s and probably is waly as iwortant in t!-.at rnard as is 

the gftology of the deposits. 

148 



WIMPY OP ?EARLY GROt110-WA'li CO ND !TIMIS 

Pithough many surfaco-water diversion ditches were in use 

and stria wells were drilled for irrigation supplies, mainly in 

the Sem Bernardino !alley part of the area, in the late 1800's, 

Ler, wee relatively little levelopment of the grou.nd-water 

rcsources in most of the area before 1900. Discussions of the 

early water conditions in the Beilands-3eammont area have been 

int'lbaed in published reports by Nbndenhall (1)05), who studied 

meet of the area in 1900, and by Beattie (1951). Thu,sc filunlesions, 

nrmumus verbal accokAnts skApplied by loLg-time resilepts, and 

Lmrly records of water levels in much of the area vere used in 

tl,e fr./flowing deac4ption of the early ground-water conditions. 

Urger natural conditions the water table vas nearer to the 

aurface thrt,i'bout th area than in 1r55 /mod groqnd water 

discharged at the surface in zeveral plao-es. A perennial eienaga, 

or sump/ "tree of risim water called the Croenspot, formerly 

was yersttent just east of the Greet/spot fault. 'Me No-called 

ExctIsior &mond and just vstreaa from wells 1S/2-22C1 

and 22C2 near Kill Croak existed during yeirs of gr5later than 

aver prectpitation and mnoff. During tls..1 years C:61= 

Springs also flowed in tU Creek just east of Garnet Street. 

These latter two areas of ricIng ester resulted from grv.nd-vuter 

di3clierde tram Pill. Creek cvnasin, which was neelrly full 1: ter 

nata,-,ral eclaitions. 
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Tta water table was below land surface in the Meatone and 

Redlands subbasins, in the &Holland. Reights and Sand Caniun 

grounl-eater areas and in moat et the Reservoir salmsin. Prior 

to about 1)15, however, a flowing well is reported to have supplied 

the old natatorium in Redlands. This veil prof ably tipped perched 

water in the Redlands subbasin valor* from the Bryr )bvr barrier. 

Nvrth of Yucaipa in the Wilson subbftsin the water table was 

shallower than at present but ordiaarily was below the lam! 

tru.,face. During periods of above-average rainfall and runoff, 

creev4r, ground rat a? discharged in the channel of Oak Olen Creek 

just east of the Casa 31abea faLlt. It flcvud as a srface strtqm 

acmas the barrier, but vickly sank into the alluvial -1.:1-pc.e!ts 

of tbe Wilson sl,bbasin. r3prings and shnllov grt-Amd linter etw,rted 

lush vezotation rear tie muth of the WIliNood Caryon Sovmstream 

from the fault in as/1-8. 711t water table V3A lftnd 

or,rftx.4 in the nth Mesa end Vi1co stAlbaains but vas bi4her 

in the Wilson grubbaain than across the Cam lianra fnUt in the 

loath *ea subasin, 
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In the Chicken WIll subbasin land surface intersected the 

water table along the western end southern boumdaries at the 

Chick am Will and Banning faults and numerous springs and marshy 

areas were present. The principal diseberge area vas at Chicken 

1111 springs near the center of 25/2-3. Voter from those springs 

flowed *arose the trace of the Chicken Will fault into the 

Western Weights area. The springs were the site of an Indian 

emperound, and occasimelly artifacts are still found there. 

An arrastra for the milling of gold ore from vcrkings in the 

Criartn Ells rivortodly vas used at the sprins by the earliest 

setthrs, but no trace of it exists today. In the -,:s.nyon of 

1,1" a4 k, mainly in 2F/2-9 and 2S,12-10, 6nd in tbe smaller 

::'tv-14-urs on the eautIlt e.403:121.8 of peaty land and the dead 

r1? -...,n_lras of .4:04-tc.rriloo4 ag..c.,Ims ries* the sites of rw-car xu-s1-4? 

v,rirte of risiv vot;nd inster. 
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The Western Meights grouni-water area was filled to empAcity 

under :Artive conditions and post of the area of 2S/2-4 was e. vexed 

v1 r. pc,nds and marches. rerennlel springs issued in taaaipme Creek 

in tbe lover, southern part of the area and water flowed into Live 

','Vets Canyon. Large springs also discharged at the head of the 

canyon crossing Reservoir Clar,yon Rill wtero a large cottonwood 

grew 4as supplied by grmnd water. These rtrigs later furnished 

t?-ie cr-pply ror a small bottled drinking water enterprise which is 

still in cperation, although the original %prime stopped flowing 

vIlen the waImr levels in ttc tfiestern !Weights ground-water arms 

(ilioed. The overflow from the Chicken Mill ribbasin and the 

vc:Acrn Alights area vas sufrielent to maintain a perennial flew 

in r.g:ittpa Creek throughout Liss Oak Canyon. 

lcuth of the NaraidgramIt the water table in the San Tinotoo-

Bovmcet basin intersected the lapd surface in rsin TInoteo Creek 

and in most of the tributariqs along the north side of the creek 

wnst of about the bourdarx between Ps. 1 and 2 W. *ter:sive peat/ 

EL.7v,MS, liharp eoLvexities in 3treAm profiles osused by erwdoe 

1(Ainatress Cr. the point .e,are the water anUtrad the stress 

e? 1, arid canonytls early records of water levels to wells and 

'water diversions from the streams attest to the positions of these 

ark'as of rising water. Altboel ground water prea.:ntly difArges 

at a bow/What nvor altitvde farther icvn the stream ecnnsls, the 

grixund water in the Sam Ttmoteo-Plaumont basin vas not gretl.y 

her under ooDditions ttan in 1955. Men, as now, all 
grcAnd-mater =vacant was twftrd the Plnker Fill teem Where • 
great eiaraaa existed. 
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OPCUND-WATZR IASLIP, SUBBArINS, A AprAn 

As used in this report the terms grmnd-vater basin, ground-

water stibbasin, sand ground-water ores are defined as follows: 

Cround-vater basins A relativlay permeable segment of t1 

eartt's crust within which, under natural conditions, mound water 

occurs and moves in repponee to the known physical lava of fluid 

flow throllgh porous media whose physical bovndaries, except for 

short segments Which comprise only a small part of the total, can 

be 4p;roximetely defined by such relatively impermeable geologic 

reat-res as faults, folth or leaser rock. 
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.

Grow:d-vater sub4asir: A relatively peracable segment of 

earth's crust wLich constitutes a subdivision of a grcun4-

wa;4r basin, within which, inter natural conditions, ground-water 

mcvenent occurs without apkmciable lateral interruption or 

displacement of the water table or Ipiesometric surface; most 

pi-J.-el:al boundaries can be ctiioioximately defirlod by swch relatively 

geologic fest.., e Y as fault tones, folas, denser rocks, 

c/ by hylraulic discontin,Aties of undetermdme cause; minor 

stsceAs of the subbasin bexdarics are established fcir ocnvenience 

at vouod-water divides, at restricted areas SA in narrow stream 

valleys flarAed by relatively ivermeable racks, or %long arbitrary 

lines if insufficient data are available to detesrmlne accI.rately 

/4.,cs1 pecmertfi of the bourn cry. The fLaal d.l.cision to classify 

varlus subdivisions in the reella44G-Besi.mont area as either 

Itsins or subbftsins also le:i.2fled upon their relztive eizs end 

st.1,i1Lrfaze outflow ,,:vorred along * mayor part of the 

bk-..-Oury. If p...tiri.rfitce o4tflow coccLrs 'long amajur part of the 

bt-A:.1-,Dry of %!':-e. subdivision, it is bet {4i to mcstitute a sub-

division of a Lc-ger grouaft-water 'trash, *nd is eailed a subbasin. 

Omind-vst,4r antra: A relatively Ti,trnenblc oe2, ;lont of the 

cebrthis crust which ocAstitutes a sulxiivision of a 1;1-c-1,21d-water 

bftsin but for Which insaffictk-nt data are armilable to Actermine 

most of the physical 'bou:41,5.rits or the conplitions of grtd-Ivater 

occurronce Et; id ovattnt. 
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area 
All or the RellaLas-3e4Limontihorth of the Grafton Rills 

and that part of San %marlin° Valley north of the northern 

mergia of the Baal r:Jukoteo beds of Trick (192) vas designated 

by Lc iris and Gross (1i34, p. 152) as part of Bunker Rill basin. 

?La remainder of the area vas considered to lie vithin ore grox.md-

",..ar wait, suparaWd into two basins becel,:se of the existence 

tx two wat4er-tuar1ag zones. These were ea:_ted the tAcalge-71,,a4mant 

bin wad the Can 1%.wtec bssin. Accordlrag to VAis and Oroas 

(1 34, p. 161 and 1.2): 

'No basias haw been designated in the area. 

`may are: (1) an Vmoteol and (2) tacatie-Bos=ont. 

nose are not separate bnsias aceordiin to the usx.al 

definition of a basin, b'it are different depth souse 

vithin the same basin. TZ- vever, since the areas pro-

ducing water from the different t<aes are not s-4er-

iwsed, but Its adjacent with but little 071rlap, 

they are considared to be different basins.* 
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Figures 8, 9, and 12, show that the Realands-Dealment area 

?lure 12. Nip of the Redlmnds-Bealmont area, (alifornia, Showing 

ground-water basins and subbasins, and ground-water 

areas. 

ht.s bt-en divided in this report into thsa,e miejor ground-water 

bsf- ins, the boundaries of whizh commonly differ from these of 

published rworts. Ttos three basins, in turn, are 

divided i_to subbes,s and zlvv,nd-water areas; in all, 3 basins, 
1 

sub'msins, and?'ground-lonter areas are ret:Airlised. 

The reason for the many weihdivisions is that the positions 

of tummy of the features which eat as ground-water barriers or 

otherwise influence the occLrrence and moitment of ground water 

vsre only exlmainately determined or their existence vas ko,Ihnow,-. 

w!.en tLe earlier rq!ports were p/dblithed. The exister:zo of the 

two depth zo,!:es describod by Sekis and Gross (1934) cvad net be 

oonfirned d.ring this irvect.1,gmtion, and it rwasIrs that the two 

loft,5 &E.erfhed by T,ckis and Grows are more or leas north and 

south of the 34ming fault. In this req/Qrt and in a eamonion 

r-:2Grt on the MIll Creek ams (Dutcher and Pk• rilmal 1959) sovriral 

6:v.4nd-water Grubb sirs and areas have tuition leliseted,rumed, and 

Aigindm:ed for the first time. 

The newly defiw/d busies are Wcalpa and San TIroteo-fie7.,ivet 

teatis (fig. 12). 



The newly defined subbasins of the Dunker Mill basin are 

Rodlanl s, Menton*, Mill creek, Oreenepot, Santa Ana Canyon, and 

Crsek Canyon subbesins. The largest pert of the Bunker Mill 

basin is north of the Bryn Mew barrier and vest of the Oreemapot 

and SSA Andreas faults and is not subdivided; herein it is *ailed 

tJ.,a mnin pert of Dunker Jill basin. newly defined sUbbasins of the 

r_icaipa basin Which is also newly defined, include Reservoir, 

Chicken Rill, South Mesa, Wilson, Gateman Oak Olen, and Triple 

Palls Creek subbasina. the remainder of the rAcaipa basin includes 

the We aeights, Redlands neights, and Sena Canyon ground-water 

exeas. The newly lefined Sac Tinateo-lectunont basin includes one 

slAbInsin called the Ci'irry Valley subbasin and two eround-vater 

areas called the Noble CtiR and :7-outh TI,:aumont areas. 

reservoir r.ibbasin, about the western tom-thirds of the nen 

ernoteo-Nlavisont basin, and the rand Nnycbn and PftlIcods Tiniets 

grr.nd-uster areas were consilered by A:kis and Oros* (1934) to 

the San Vac:A*0 tbe remainder of the mibtasins ftnd 

g,ror.;nd-vater .,as .re rj.11-e1sioz)a of the Tticaipa-Not:oct basin 

of ?eiris und Gross (1)34). 

rk,,c41ise of tnip c-ckleplexity of the gologic structure of the 

rAlands-Bemamont arm, as voter levels continue to decline additional 

barrier featLres probably will becvm svilent, even within many of 

the mall subtaellis end gA,v,nd-water areas defiLed herein. 
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rre basins, sUbbasins and ground-water areas and their 

bctaidu.-,ies arm shown on fivre 12. Figure lu is a map showing 

tyntotass on the burled bedrock surface of the basweent cc fez 

fc,r that part of the area ire sufficient data are available; 

fisure 13 is a map shoving the approximate depth to water in wells 

71441;re 13. Map of the Penazda-Beatasont area, California, shoving 

depth to water below land surface in March 1955. 

of the Redlanls-Beaumovt artm in March 1`j55. Bi 14,erimposing 

tea water-level contour maps (figs. 8 and 9) over the badroc 

contour map (fig. 10) the approximate thickness of the eat rated 

d'posits at any point car: be computed as of the dates of the 

vats. -level contour maps. 
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Bunker Rill Basin 

The loeation, bounriaries, ani ground-water features of the 

Bunker Will basin are described in a report by Dutcher and Garrett 

(195). The southern boundary of the basin has been modified to 

so;Je extent as a result of more detailed vorli. in that area during 

Vyz n1F4lands-Beaumont investigation. The pertinent features are 

sizufkrized in this section of the report. 
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The boundary of Bunker !till basin in the Redlands-beaumpat 

shclen on nip?" 12. The basin, in general, is borderel 

t west by the San Jacinto fault; on the soLth by the Panr. 

twat and a lime txteading the fault to the an Jacinto fault, 

the P,Alands fault, the north margin of the eton Bills, and a 

t,etveren the Crafton Mils and the Saa Bernarlin Mountains; 

on thl north the basin is bordered by the Sur BernarrPenz Mourtains 

b',.t the Mill Creek Cann and Santa Ana Canyon sUbbasins are 

c:..1zilerad to be sadivisint of the basin. Bvnker Rill basin 

is oLs of the largest and mrA intensively develope ground-vater 

tw;ira In southern California; post of the bollsin is north of the 

PwIlful.is-Deaumont area. The L !Anita fault does not scppear to 

be a bhrrier to groun4-water nevement in Uzi: southwtst part of 

tLe basin and the bounlary 4,-)VM on figure 12 betvlen the Pan 

Ac.',nto and roma 1,114.0A fftuAts may not be along a physical feature 

such as a fault. Al4o, alo5i tat part of the bilain bounAary 

bzt-oen the !an 3emardinc M .,tams and tIle Craftor lui.2ls, the 

to.arilary aoears t csIncide with a Larzt clia.aist in the 

gradient of the firr.,am-Al eater, rather than with a ptvnical 

tc-atl,re vhich acts as a barricer to gro-.1nd-enter novemert.as most 

every ere elae along the bor..4ary. 
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2ased on occurrence und novonent of ground water and for 

eonvenIenae of discussion, Dunkor Mill basin is herein sub-

divideti into seven parts, The swim pert and the Dedlanas, Menton, 

Mill Creek, Greonspot, Mill Creek Canyon, and Santa Ana Canyon 

subbasins. The sUbbasins sr : named on figure 12. The nein pert 

of the Bunker Rill basin is not identified by name on fire 12 

but is that part of lunker RIll basin northwest of the Redlands 

subbsain. 
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Main Part of the Bunker M111 Basin 

In the main part of the Bunker Rill basin included in the 

Medlands-Beaumont area, gro=d water occ.urs mainly in the old 

red gravel and older alluvium beneath the younger alluvium but 

locally the younger alluvium is saturated also. Along the south 

edge of the main part of the basin northwest of the Bryn Mawr 

Imirrier wells tap the San TIncteo beds of ?tick (1921) beneath 

the older alluvium. 

Occurrence of ground water.-- The maximum thieuness of the 

sataxsted deposits is unkl.own tezause wells have not reached the 

base of the alluvial deposits. It is known to be at least 1,kor, 

feet, mt -it-r, in the central port of the basin, alt Gugh most 

veils in the Peelarads-Seammont area per etrate only the u;per pert 

of th Eaturated Lc,caIly these wells diselo.ae differences 

it head. Several gralizaa watar-bearing zones are recognixable 

(Dutcher ari Garrett, 1A .C.), but the zones are rot sufficiently 

distinct to .6iirrant the definition of separate water bodies. 
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In the area of most sign! ficance to this etwdy because it is 

V..e place in which estimates of easurface inflow very mode north 

of the Bryn Mawr barrier (fig. 9) in the vicinity of San ?loots° 

Creck, the most pronounced differences in head are between veils 

1)3 to 200 feet in depth and those 350 feet or 11107, in depth. Proords 

from continuous water-level recorders and iseft$14NMeentS of depth 

to uater mai during pumpirAg testa &Now thet the heed in the shallow 

tone am,1 is a slowly when the delper zone is putped during the 

irrigation season. During many 'wars the beads recover to nearly 

common levels during the no 4r,r,, arp NI season. During periods of 

below-pormal precipitation the irrigation seasons are long, recharge 

to t- --e 4hallcw 100130 from irrigation is grater t'lan recharge to 

the fteep sire because of increased water Application at land 

surfnce and little or no ruEoff, and often the levels in the 

shallow sone remain eit4ive ncse of the deep tone throlAghoyt the 

Year 
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rc,urce, movement). and discharge of ground water.--7bm Bunker 

Hill basin is the largest of the ground-water basins and ground-

water areas east of the San Jacinto fault and is rechArged by the 

subsurface ground-vater discharge from all the drainave aura of 

VA Sent* Ana River to the south. The main part of the basin in 

the Pe.dlands-beaumoat area is recharge by underflow from the Santa 

Ales, Canyon and Redlands subs sins, possibly underflov from the 

aortlywest goat at Ban Ttmoteo-Boa'.mbont basin, by deep penetration 

of rain, by infiltration from streams, and by deep penetration 

of Losported irrigation mod sevagt water. 

The direction of ground-vater moNement as awn by the 1)35 

vat:air-level contour map (fig. 9) is from east to west at an average 

gradient of about 30 to L feet per mile. Diacharge from the main 

part of the begin occurs vest of the area coveriad by this report. 

Dutch4r and Carrett (1/58) estimated that during the period 1)36-49 

the stIsurface outf1ow acres* the San Jacinto fault through the 

yolAnor alluvium ranetd from 4bout 14,000 acre-feet in 1948 to 

nearly 24,000 acre-feet in 1936. 
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Redlands tubbasin 

The Redlands aubbasin of Plmker Rill basin, whieh underlies 

part of the city of Redlands, extnds northeastward 7 males from 

the ?ems ning fault nearly to the junction of the Saints Ana River 

anl W U Creek. It is a majt.r subdivisiom of Bualker Rill Basin 

incltAdes an area of abokit 7.5 square miles, ran in width 

fnat about 1.5 miles at the southwest to about 0.5 mile at the 

extreze l'artheast end. The Menton,* and Re laces faults form the 

floouthanst boundary, the Danning fault forms the south boundary, 

and the Bryn Mawr bhrrier rQrlia the northwest boundary separating 

tt4 solbasin from th.4.: main kurt of Bunker Rill basin (fig. 12). 

Tna oabasin may ter inat L r the Alta kna River, possibly 

aiong the northeast extensio;1 of the Oak Glen fault or other 

fazata of the San Andreas fault systam or at a possible westward 

exteraion of the buried bodroelk hill that forms the north border 

of tho Menton* subhasin (p. 170 ). 

As defined herein, the Pedlands subtasin inclv,des part of 

the northwest edge of the C*.4 Timiteo haat': aLid part of the 

soutlast 00 of the 111,c,eAor Rill tic in of Calls and Ormis 

(1)34, pl. 1). 
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Occurrence of ground water.--Groumd voter in the Redlands 

subbosin occurs mainly in the eld red gravel (fig. 0, although 

in the southwest pert of the mil:Amato (fig. 7, section 4-09 it 

occurs chiefly in the San Timotoo beds of Fria (1)21). leer the 

northeast end of the basin the ground voter appears to be unoonfined 

cr onl,,/ locally eemiconfined (fig. 6), but fragmentary records of 

water levels in a few old veils near the eentral port of the 

sUbbasin indicate that considerable differences in head betveen 

deep and shallow zones formnrly existed and that awmiperched 

voter bodies are present. The old red gravel beneath this part 

of tne basin Is composed of several hundred feet of alternating 

beds of gravel, sand, silt, and clay seperntad by discontinuous 

old moil tones composed maSnly of reeictual clay. From the !Redlands 

fault all the deposits dip northwest or north and are terminated 

by a barrier to ground-voter movement of uncertain nature, probably 

a fa•Ato along the line of the Bryn Mew barrier (fig. 9). 
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Prior to recent rapid expansion of the residential area near 

SmAley leiets, • large pert of the area near Smiley Heights and 

in the 7edlande leights area vas cultivated in irrigated citrus 

groves. During that time, eater levels in the Reservoir subbasin 

cha.nged but little, and ground-vater inflow to the Redlands sub-

basin across the Redlands fault wee relatively constant. Water 

infiltrating trop irrigated Lands moved downalopo across the 

subbasin through the more permeable gravelly NEls above the tone 

of saturation and also percolated through the clayey old soil 

tones to the main water body. Thos, emeiperchAd water occurred 

at wtricA, lepths, r i g won varlettions in the tapplication 

of irvization water or the land and differences in the permeability 

of subsurface evil sores or f.lajey beds. in general, the old 

miNxds of 'dater levels in veils that penetrated only to the 

sam.lpercheil e,ov that veter-leyel fluct-ations were 

vary erratic apd were not relc.tod to region ml r-1 trenls. 

A ,*,-1-4arpittion of water 'bodies in the area persists tx the present 

tine but to a wueb lesser degree, because of a reluction in 

irrigation. 

The water-level eontotz.rs (figs. R and 9) wtre dravn'Lsing 

for ct.ntrol only tholes wells that reflotted the cubditions in 

the nein or deep tone of saturation. it is recognized, however, 

that control in the vest part is poor beeaue of a scarcity of 

wells, and that both tte direction of NovrmarA and the hydraulic 

grailient melba sit different from that Avvn. 

167 

https://eontotz.rs


The tctal thiciness of the saturated unconsolidated deposits 

in the Rellands sObasir is unknown, because wells drilled to a 

SIMXterall depth of 85, feet VA: not reach bedrock. rn 1955 the 

r!!4.ptil to the water table ranjed from about 5 to 75 reef below 

surface in San Timoteo Canyon to more than) feet below 

land surface along the Redlands and Mentone faults (fig. 13). 

rource x>ove c rat and dischar e of and crater. --T' principal 

sources of recharge to grote-it water in the PeAlarlls sAbasiE are 

saeurface inflow from the reservoir and MeatcrJe suN)asins sad Ban 

Tinoteo-Doirmorf basin and infiltration of surface rt- noIf in the 

7,erita Ana River and Mill Creck during floods. PP,Ly penetration 

of rain an4 infiltration of irrieation water, which is largely 

tatpsated, are also *ollrcee of recharge. Nearly all kcicc.n.1%:aned 

water tgportad to the viblJaain for dc.mestic ,use is a:vorted to 

part of the WInkar Kill basin as efflenf. A 

,lery !mall amount of water enters the extreme southost end of 

thz liTAI"sin from an Vactoc, Creek &zing in:raquent storm runoff. 

As iMicstd by the ettQr-level coritours (fig. 9), water from 

the eta Ana river IL-#.1 Cs.eek and underflow Eras tle M6.t,Qrle 

11V basin enter tIA! YAirtIte.aet, ;art of the stabbii-i and Mi01/41 romtb-

w:st trA west t4 CI( MA14 t of the Di,nker Etli basini underfluw 

from the reservoir subb:.,st:: ttufN?rs sow,, ,rest part of the stib 

tolsir era the direction of micyvattnt is to the liA;rthwest towArd the 

main part of the tinker dill basin. 
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ecause grourld ve.ttr moves in a direction perpendicular to 

the cc :tour lines it can be Wawa that a particle of vater which 

ezzaped fruit the south at part of the Mentone stibbasin in 1955 

(fig. 9) would move westward across the Redlands sUbbasin and 

strike the Bryn NWT barrLar about at U. S. iii,ghvay near veil 

1113-'eTil. A flow line could be drayn perkendicvlar to the vater-

lavel control lines &long the path traveled by the particle of 

vtAer. /te traf:e vo‘al wary --)iome. v:at from yct.r tc year, beca41ss 

the icr,.!meats of recharip trim arse bortLtartst and southwest of 

the truce also vould vary. UL,derflov from MeLtoce e3, basin moves 

:.*etwArd tlIrti_zb the Re,Lbriar subbasin into the mit part or the 

Hill basin at Br.r: Mawr barrier ApriertIly uorthwest 

of s7,Jout U. E. EighwtNi 1.)n4orflov from the Feaervoir s-Abtisir 

and Sac TImotto-Zeamont basin moves northwet4nr4 tatro441: than 

Redlands salaasir tc the B-.41:1.-ar Rill bsairi centrally southwest 

of rtglawaj 29. 

Vatter puvedi for irrizatIon, doaestio, and indtstrial use 

ix 1255 was largely consumed within the subbilsir. Wolttr 

were too deep throueout the fgabasin to allow filrect evvoratiov 

or transpiration from the ground-vater body. 
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Renton* Subbas in 

T.'s Montane subbasin of Bunker Mill basin occupies an area 

of .Abo...it h square miles northoast of Redlands. It is a mlnor 

stibdivIsion of Bunker Rill basin and is about 2 stiles vide on the 

nortImvst anA narrows to a point on the southwest. It is bounded 

by the Crafton fault on the east, the Redlands fault on the south, 

the Wctone fault on the vest, and pertly by the westward extansion 

of Brown Butte bedrock ridgc on the north (fig. 6, sect for 

As defined herein, the subbssin occupies the eftstert part 

of Thinker Rill baatr and the northern edge of San 1711A:teo basin 

‘" 7,e..is and Gross (1934, pl. I). 

Occurrence off and water.--7ht ground vater occurs in 

Menton*. sUbasin as $ single body in the old red gr3vel excgpt 

at tht ,:Nast (Age of thl swain near the Cretfton fault where 

the wIle of saturfttion eaten le upward into the younger alluvium 

(fig. 6, section E,39. rIc round ester is uronfind, except 

w4ere clivey beds .,-,Toduce semiconMenent. 

The crystalline bedrtck sw'fieze in the wIlotra part of the 

subtesin near Minton* has considttniblo relief (fie. 1.4) and in 

1955 two buried bedrock hills extended above the ,inter table 

(rig. 9). 
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In 1955 the depth to water ranged from about WO to 25Q 

feet tutlow Land surface in the eouthwest oorner and 250 to 306 

feet in the rsorthwest pert of the subbasin to as little as 55 

feet et the eastern margin (fig. 13). 17 comparing the bedrock 

contocrs (fig. 10) with the water-level eontours for 1945 and 

1)55 (figs. 8 and 9) the maturated thickness in any part of the 

ev,bbasin can be computed. Zn 1955 it ranged from 0 feet around 

the bedrock hills to about 175 feet near veil 18/2-1CR1. Louth 

cf ',Leonia Avenue, however, the swamis thickness of the saturated 

alluvium was mot much greater than 120 feet in 1955. 

Sou it and enact of water . --Ground-

wat4r recharge to the 144tone sub sin is principally from .,i7cat.rface 

inflow across the Grafton fault from the Mill Crook stibasin 

(fig. 6), and fre-at surface water 11v4rted ftem Mill Creek and 

wend in 1a7ge konds jlIst west of CArnet Ptrset in 1S/2-20A 

and 1S/2-2013 north of Mit :tone. it is not know utter percolation 
sec. 1), 

of mnoff in Mall Creek channel north of/T. 1 8., R. 2 W. contributes 

reelarise to the sutbasin, but the pre-stnee of shallcv 'bedrock 

wat of the c! Gael sAi,z,,sots that it does net bvcsasse the bed.r,aek 

is 11;pmeeble. reap perc%olltion of a mall smount of damestis 

water scald same irrigation vatqr 1,44:irted frem Mill Creek subbasin, 

and e-t:0 peiwtration of raiA sloe rei-%arg4 subbasin. 
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The water-level corto-urs (figs. e and 9) show that water 

levels are highest at the cast edge of the mihbasin and that 

grt:..und water moves from the principal areas of recharge at the 

east toward the west. Through the main part of the eVbbaain 

north of Menton* water mov,”J at a gradient which flattens gradually 

from about 300 feet per mile to about 2(X feet per mile. The 

ground water passes *mind the buried bedrock hills and flows 

westward across the Mentone fault into the northeast pert of the 

77(t,(11moids sUbbasin. 

The water-level contours (fig. 9) sugaest that water which 

possibly cliactrGes to tho Mservoir subbasi across the eastern, 

most port of the Redlands fault tr the east part of the W”tone 

adtbasin moves downgredient in the Rzservoir rAbbastn and probably 

returns to the west -4,,,Isrt of the Nevtone subl)ttain whore the water 

level in Wanton subbttsin is as much as 100 feet lower than that 

in Reservoir sUbbasin. 

1-4, of ,4r priucipal dieasrge from the T,:bbesin is the 

relatively large amount of water pumped frame ells and used 

for irrigation and dizlestic purpcses. !tat of the vAter paved 

is tf:evorted for usl G.vtside the sabasin. 
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111:1 Creek SUbbesin 

The geology and hydrology of the M111 Creek eUtixasin are 

mire-:ted in a report by Dutcher and Burnham (1959). The estimates 

of re2harge, discharge, and perennial yield, as presented in 

V7,nt nvort, are summarized in this section of the mport. 

The Mill Creek sUbb,asin is about 3 miles lore and 0.3 to 

0.7 m: le vide. it cavern an area of approximately 1.h svare 

mile:, extending frAn the Mill Creek barrier on the east to the 

Crafton fault on the vest. Southwest of the Oak Clerk fault the 

basin boundaries are clearly !Wined by the basIment etaplex 

of Brown Bctte on the uorth and the Grafton Rills on the south. 

7.-.* M111 Creek subbasin, as defined here, is a minor subdivision 

of n,,,nker !1U basin and is et the extreme east end of the 

Bua%er Pill basin of ckia and Gross (1934, pl. S). 

As shown on figure 9, the vater-level gmllent in. Narch 

1)55 had a aarkedly diffigrent elope on either elle of the Crafton 

fay It Watdr levels in wals and well logs 11/alcate t1-at the 

Crxfton fault cuts all deposits older than the yo,..Tzer all=mium 

and acts as a barrier to ground-water cent in these older 

deposits. 

Figures 8 ond 9 shcv a 74,titr-le,vel diepitstement of as much 

as 1'X feet across the Mill Creek barrier and nat the hydraulic 

gradient eAriges from nbout 400 feet per fine i tbo tact side 

of tale barrier to about 130 Net per mile on the west oil,* of 

the banter. 
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etveen the Mill Creek barrier and the Oak Glen fault, 

there is hydrtlagla montintlity between the Triple Palls Creek, 

the WU Creek, and Grearispot sdbbasins. NO physical basin 

boundaries mere defined; however, northwest of a line drawn 

from the east end, of *ruvn Butte to about well 18/2-lial (fig. 9) 

the lirection of ground-outer movement is generally toward the 

Greer pot subbasin, btt southeast of that line the direction of 

moveaent is toward the well-defined western pert of the Mill 

Creek subbasin south of Broom Butte. This ground-mister divide 

Ohich is about slang the contact bctween the younger alluvium 

and the older alluvium (fig. 3), is considered the bounelary 

teten the mall Croek an:.. the Cr enspot subbasins. 

'e 'Lpoupdary bftween the Triple Falls Creek and the M111 

Creak sUbbasins is less well defined because the Triple Falls 

Creek subbasin is diractly tributary to to Mill Crqck subssin 

and orlj a flattening of the hydraulic sr-sdient marks tbe 

blAzreary betwven them (fige. C and 9). This ter of 

grfteAtnt, fme about 3C reset per Pile to abut 310 feet per 

nue (fig. 9), occurs abcut at MU Crek north7.sst of 

the Cream Mills. The boundary tetwer the two upits, therefore, 

is taken arbitrarily along Kill Creek Rood Prom the Crafton 

lulls to the San W..rnardinc Wuntains, romely along the contact 

bee the yo-Inger alluviun and the older alluvilss (fig. 3). 



222271slzinta.-41round water occurs in the 

Mill Creek subbasin as a single body and is contained in the 

:outrage? alluvium, the ()Mar alluvium, and old red gravel. Logs 

of wells inlicate that bet-Aten the Oak Glen fault and the Mill 

Cr-,Yek barrier the base of the unconsolidated deposits locally 

is CCTV than 1,3X fnt tielc4 land surface, but Cast between Chi 

Oak Clan and Craft= faulte the base is about 130 feet deep 

aear tM Nis Olen feLit on ti:.)e 84.11, and about 210 feet deep 

ne.rz the Grafton fault on the vest (fig. 6). 

The saturated thieknes6 aapends upon the depth to vater at 

pArticvlar time az well sus the depth tot).11-olti. In March 

1)33 tLe dvth to voter rwlet:1 from stout fe.tt beim land 

jtat southwest of the Mill Creek bs.rrter to about 40 

fit nett! the vest margin of the slittsin (fir. 13). The gm and 

watdr is uncanfirleNti in the younger ell..ivium 1,‘,4t is partly coftfined 

or Icically i.dmiconfin'td by silt and clay lvds in the older 

and oll rei TraYel. 

152n 3Pal,and Vnelarte ofiv2an61grer. —The four... .7......2t_ 

principill sources of reearge to the M111 Creak subbasin are: 

Seepage loss tram W11 aeceX, induced recharze by vat47.tr sprtMing, 

gwound-vater underflcv frcr. the MIll Civek Nriloc e4V"sin and the 

Tripleralls Creek atItas!:, (fig. 6), and ptnet:ation of ?sir:fall. 
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Th? vat er-level cortours (figs. 8 and 9) ahoy that the 

hl4hest water levels occur at the east end of the slibbasin 

a;-1,14 t,..e lowest at the west and that ground water moves from the 

NIA Creek Canyon sUbbasin and the Triple Palls Creek etitibasin 

wort-ward across the W11 Creek sabassio to the Menton, ma;bmain. 

Tstimates of recharge during the period 1948-55 from each 

source are given by Dutcher and Burnham (1959, table 12), es follows: 

The subsurface inflow from Cat Will Creek Canyon subbasin vas 

est-twisted to be about 1,ar ecre-f*et per rokr; that from the 

1014.115 Creek subbesin crudely 2,000 acre-feet per year. 

Yarir periods of belcv-averve rainfall, percolation from Mill 

Cre4,k has averaged rolAghly 80C acre-feet per ;.ear; from water-

sprAxling operation:: along .t 1.1 Creek, about 75D ncm-flet per 

year; and frva Jeep penetration of rain, tboixt 2) acre-feet per 

year. The magnitudm of total recharge durirg periods of below-

everlge precipitation is elovt 5,00C acre-feet per year. During 

a le.Ater period, incluiling both wet end dry years, the re<t harge 

is considerably more. 
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The ground-water discharge from the Will Creek edbbasin 

includes chiefly sUbsurface outflow across the Crsfton fault 

to the Matt stibbasin, pumping from wells, and a very minor 

smakAnt of ',rater that rises upstream from the Craton fault amid 

fiows tram the sabasin as ~face flow in M111 Creek. Settmetes 

of dischargl are given by Dutcber and Burnham (1959, tibia 15, 

p. la-183) as follows: Tbe estimated subsurface outflow during 

t' prriod 1936-55 averaged about 5, 70e) acre-feet per year. 

'Aler the basin is full, grc,,nd water di%chsres in the channel 

of Mill Creak and flows as surface water across the Cretan fault. 

txz,vt during a Short interval in 1952, so far as is known, no 

is%Ach ground-water discharge has occurred sincie Pave(' 

and diversion from a tr,Ittr tunnel, *4110.1, ,,Fv.:..2t V*1 *ter from 

well 1S/2-2251, is all 41tx-4;orted for use beyt, ,! the basin bow)daries, 

alistrGed about 2,000 are-,f::;A per year during the period 19I1.55, 

wtileh included 5 vet and 10 dry yare. 

th. 
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Peron Lel the usable ground-voter stars.* 

capacity of the Mill Creek sUbbasin is only 6, X) acre-feet, the 

yield of the basin is limited to t:-Je imply available duriAg 

critical short dry periods. The yield of the subbasins in sae?~ 

a period is desiglatod the ehort-term yield. Dutcher and Burnham 

(1)5), p. 197..201) estimated the short-term yield during the 

critical *bort-term dry period 1,46-51 to be only 1,& acre-feet 

per year. 

The short-tern yield during future dry periods of the same 

11:U:realty and duretiot would be expected to be approximately the 

saw, unless the recLarge to the taksin is sit red substantially 

by increased diversicAs or recharge upstream. 
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Cre,r4pot Subbasia 

The Creenspot subt,ftgir. of E.riker Ell basin °collates the 

stiAxtural trough north of *111 Creek between the an Andreas 

and Oak Olen faults (figs. 8 and 9). It is bounded on the vest 

by the Creenepot fault. The east end adjoins the Will Chsek 

slibasin along a line extending between Brown Butte and about 

lf./2-141.1 (p. 174 ), Which coincides vith th, contact 

batv-A:n the yo anger alluTiqa and the older alluvis (fig. 3). 

The aFTft is named for a cierAga (a .may &Tali) that feraerly 

exIstod north.-Tast of the arespct fault, vtich euppQrted a 

cona!Aornble grvwth of lus% vccetation that in c.immer was visible 

from a groat distant:* ?:,,,vkinzt, the surrovnding brvarqn brushland. 

Mc Area is about I mile wl;:k arfd 2. alles 

The Cmtnspot stictsin is a ainir etihtivision of litsrlker Will 

basin and as defi;ied Larein, tea Crzn*ot sabasin is in the 

eastern 'kart of ele ttznker 7/.11 b!Isin of F.ckis and Gross (1934, 

pl. /C). 
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*round water occurs as a single sealamfined or unconfined 

body in the older alluvium and the old red gravel in the Creenspot 

subLasin. Walls 18/2-14E1 and 141.1, drilled to 926 and 992 feet 

below land surface, respectively, are the dust in the sUbbastn, 

but neither reportedly reached crystalline bedrock. Obnsoquently, 

tc tal thickness of the avatar-bearing depceits is unknown. 

Fiv..r:Aa the early development of the area, wells drilled just 

u;strcaa from the Creenspot fault flowed at land surface, but in 

1)55 tie,Ler levels in wells ranged from about 5C feet or slightly 

lees teen 5C1 feet below land surface nasr the CrevIspot fault to 

axe than 200 feet bel;Jv eta-face at yells tS/2-14g1 and 

1411 (Fig. 13). 

The water-level corto',Irs for Zlarch 1935 a-4zest that little, 

if any, of the ualez-flov in the 14111 Crftk 4WAsin eaters the 

C1%.,anspot subbasta. Poebarg,1 to the C: !w stinasin is 

derived nainly Boat prtv4pitution on the sa7„tsin and tributary 

drsitrAges, inal,Ading Mhrtim Plige en the rohrth. Unlierflov from 

Vle rAn Bernardino MO.,Antain draimmic?s to the wxtt crtszAte the 

San Andreas fault and contrilvvtos to the gpc.t. na-yster body of the 

Gm?nspot ortlin. Deep semolation of *ported irriemtion 

totter uaed on the Fk*-:'_give citrus grv-me le a third source of 

rechnrge. 
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The water-level contours for March 1955 indicate that grouald 

v%ter moved from east to vest throe' the subb:Isin at an average 

gradient of about 150 feet per silo (fig. 9). Outflow from the 

subbasin occurs only across the Oraenspot fault into the mein 

part of Bunker Rill basin but none of the outflow is thotAght to 

enter tha KiU Creek or '..m.tone subbasins, because the basement 

-2 - 1,!,A of &vim Butte and itz vestverd extension beneath the 

surface probably effectively prevent underflov across the north-

wstuard projection of the Oak Olen fault. 
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Santa Ana Canyon Pubbasin 

The Santa Ana Crovor, vthbasin of the Laker Rill basin 

occt;pies the long narrow canyon valley extending ta, the Santa 

Ana P.:: per canyon vstreom tram the Oriesospot fault. The sub-

exUncls northeast bolond the area shown on figures 3 and 

The stib,astnis bounle4 lattlirelly by the oonsolianted rocks 

tf the in Bernardtno Mountains, except for the Short segments of 

the 1"zin margin between the conooliAsted rocks at Va south 

of the canyon and the Gremlz:oct fault; in that short reach the 

svbtiasi4 is bolinJed laterally by the olAer alluvium or old red 

era7el. 

Gro-arid-water aLd sLrfa.:!<:-wattr outflow froc the Santa Ana 

,74anc7o.n ErAtbasin enters the min part of the lkunker Bfll begin 

as it crosiPia the Gre.;mvot 
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M411 Cr ek Chnyon Subbasin 

The Mill Creek alAym sotesin of the thinker Rill basin 

oceulees a long very narrov valley extending from the Mall Creek 

testream beyond the area &balm on figures 3 and 11. it 

3 bocndW4 laterally by the consolidated rocks of the Ben Bernardino 

'zntains, except few CIA snort oezments et the sUbbaair. margins 

the Greo.a3pot and Ttiple ftlls Creek subbesins between the 

moJtb of WJ.1 Creek Carlyor R.nd the Hill Creek barrier. Ground-
( 

insiser and s-,i.rface-water out-41(.1v fir um the Mill Creek cell/cm sUbbasin 

enters the Mill Creek subsin as it crosses the Mill Creek barrier. 

1,83 
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Ttcatpa basin 

Die boundaries, sabdivisions and ground-water features of 

the Y,..icalpa, basin are described herein for the first time. Wit 

of tea ticalpa basin vas considered by !skis aci (roes (1934) to 

be pert of the so-called Tacalpa-beaumont basin but pert was eon-

ciaftrel to be in the mo-callnd San Timoteo basin. 

As herein defined, woe: of the hol:ndard of the YUleaips 

is 'Clown on figure 12. n* hIsin Is bordarel on tree northeast by 

D1-7.4r Rill basin at the IT,2:11ands fault and CraftQn Ellis; on the 

mirth by the txsipa Tidy^ 91.:t of the nsn 111:1'rnardinc , stairs; 

oo the south by the Ban and, in of the east 

by the: Yucaipa Rills. A mther pAyt of the broilin e.xtends east4ard 

teyo014 the Redlands-B,m,,.ssont srea bvtween the Y'..;m1pra Fills end 

San ia.-Aardirto Mountains. AlthoIgh the limits of the t.asit viers 

not aoUtretined in that area, presumably here aloe they are at 

coLac1i6,Ae4 rocks f'. :Its that form barriers to grvund-water 

g4xenent. 

Mbar corivniif:n.cs of aissicAi ,Ikad "based ors occrrIacs and 

micvle:It of drow)d water, It1 .1.2e. b-Asin is herein rIldlytiei int4 

ten parts: Reservoir, t.'_'{.- 'n Will, Sol:th Isttelmy, Wilson, 

11.1: 11:n, JaPil TI-11,11: Cr‘,.,cek subbesins, and the TWItnels 

Ivists, Chnd Car r, and 'A7vntarn Pig:;ts evoret-Nonter area . 
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BO NUN%)ir Ilitbbas in 

The Aeservoir sUbbaeir of TL%,esipa basin is about 4 adios long, 

bas a nlAinua width Of about I mile, and • surface area of about 

3.5 square miles (figs. 8, 9, and 12). The slibbesin is bounded 

on the northwest by the Redlands fault and on the southeaat by 

the Crafton fault. These tut) barrier structures Join at the 

northeast end of the sUbbasin near the vest she of the Cr ton 

Rills. Wing to a lack of sUbsurfaee information, a small oezpent 

of the slibbayin bvindary is um.nlommq therefore, the sol;twest 

extelit of the at:M*2in is unknown. As defined herein the sLbb4sin 

Qicevpiee the noel pidxt of the stn Tlacteo basin of is and 

Gmes (1931, pl. 2). 

The P,:-.11An1s fmat ext:0-ids to the leAnIqg fault in Can 

Tinoteo Canyon, but the Crafton fault cannot be traced ace4AI:veet 

trc eJout the nl.'dle of 28/3-2 sire its surface ewprtasion 

disao?ears. This faTAt prd)ably mats as a barrier tc 

wird ground-water mc7,:meut ,/;;Ar veil 2n/3-Ina in which t!,Iie water 

level is at le,st 100 test Meer than to the ncw0 of the fault. 
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c)rectj-e32staLitivntjtr.--Cround water occurs aa a single,.. 

vat4r body in the Reserwir inibluin, principally in the old red 

gravel. The tan Timoteo boas of Frick (1921) mkt be taipped et 

dapth by wells in the Reservoir Canyon, but this cannot be demon-

strated oonclusively on the basis of existing data. The available 

do in bovvvar, that the grotaad water prvbably is 

Ilealecf!nel by local clay or silt lenses at irregular depths in 

this deposits thrme3out the subbssin. 

The thickness of the tat,-rated deposits is unknown, because 

ells have not reached the crystalline bedrock in the wabasin 

(fig. 5). *11 10-35611, in the Paservoir Can"n well field 

of Cs city of Pedl!,In(ls, lose :frillt.d to a ev..Qth of 750 feet. 

17he InLd aurface overlying t:5e sult;basin is very irrtvlars 

conscqintly, the depth to .,aster varies Lisutly from pltce to 

place. eater were t land surf:,-ze in the %owxvoir Canyon 

ll field in 1945, but rmsa4 from 50 to 100 11.2:-ct V)low land 

surface in 1355 and 10Nrs tiDtv then 300 feet below 1.And a4rface 

n.a.ar the Crmfton Mat (fig. 13). Thus, even at reoord-luv water 

levels in 1155, tho sat.rstrpd thickness of the unconenlilated 

sits vas prtbJe.bly st Icaot "NO feet near the w-: et car,tn of 

t`ie saibmsin and Amy have 4en gpfat#r toward the northalast. 
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%I tree end ditie et vater.--The groused 

water of the Reservoir sabasts is recharged principally by under-

fiver across the Crafton fault from the raz4 CanyrAl gm -water 

tree of vAlcAlps bftain (fig. 5) and possibly from the Fi'dlands 

ne407ta grcund-vater area also. rflow across the Rellalds 

fatit -f"rua the Mientone sabasin of Du.aker Pill basin probably is 

smn11. The water-level contours indicate tYlt any grand water 

derive-4 from this *mime prOably retlirns to th Merton* si;tbasin 

MAT the southwest corner cf thnt stbbasin. Pe.:74.srse is svpplied 

also by return irrization water, infiltratin froc altrwr Arenas, 

and deep penetration of rain. 

Aar several years it has been the practice of local water 

usitrs to c,)ilserve execs imported surface ester by mhPing it 

fIcwn veils '.,%en they ftra nct in use. So record is kept of the 

;st of eater re,11-:artmd in this Aanner, but it probe:111J is 

`+.'i Lively rnall. 71vertha&.9s, this smn11 ree-A-rfie probAbly 

afftt,:-ts the pcaition of the water-law,. contol.rs in the soUrtasin. 

Ii shown by the vater-le,vel c4).ntolTra fcr KArch 1955 (fic. 9), 

tcr-nd water in tbe :z it whbasin was mowing gen4rally toward 

7Aving 4.4reseon at the nesdrvoir Ouvon yell fitold of the 

city of Redlands. 20 1955 t1-4 grndtent toward the well f;' 1d vas 

*bout h0 fit per mile or lees along the north max,Ein of the stib-

4sin and aoout 120 to 160 foet per sidle along the south side of 

the sla;bs9im and war Pczervoir won. 
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Discharge occurs prin4tpelly by underflov across the Redla:vis 

fault to the Redlands subbasin (fig. 5) and poasibly a minor amount 

to the vestern part of the Menton* eubbesin. A .mall SMOUnt of 

evapvtrauspiration occurs near the Reservoir Canyon well field 

dv:rili periods of above-average water supply and high vater levels, 

1- that of 1940-45. Artificial discharge from the subbasin 

ty ,;ping from yells increnoed from 2,130 sere- teat in 1945 to 

3,3_ ; al(!re-feet in 1953 and presumably vas about the same in 1955. 

Thl city of Redlands' wells, some of which have been in operation 

since 1)00, account for most of the runpage. In addition, irrigation 

wells IL/2-29041, 2911, 29121 3D12, 31R1, and 31111, vere 

conpleted auring the period 1947 to 1)52, account for s stlbstanttal 

aleuIrtt. The city's prA.,'"ft is Dearly all exported for Imestie 

us.* vitUn the city Visits of !;;;itmnds, tut the irrigation ptnittee 

is LcArly all applied to ltind overlying the gt:ht4sin. 
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Chicken Will SubLasir 

711e Chioen Rill sW>csin of the taipft basin underlies 

tLe astern pert of the Yucaipa Plain. Tt is bounded on the 

east by the Nealpa fault, on the south by a fault that branches 

rcrthvest from the malt Ban7Amig fault, or the northwest by the 

a'ck,,,ri Rill fault, sal on the north by the buried bedrock hill 

in W2-35--the boundary with Gateway sUbbasin (figs. e and 12). 

The vidth rsages fry about 2 miles at CA, south end to about 0.5 

sale at the north; the area is about 3 square miles. 

As defined hero the subbasin occupies the eastern part cat the 

tAcalpa basin part cat YUcnipa-leaseent basir. of Eckis and Cross 

(1934, pl. I). 

Occurrence ofIrovtxrid vster..Ground water occrars in the 

C.!Y.,.:Llm Fill tvlblvkain as aflinzle body in t:* old ret.d grsv*1 

and the underlying Sty: TrInotco beds of Frick (1921). Until 

rent years the tone of sattirat:= extendad up into the older 

alluvium and tt-e younger ,111:1111.41 near the extra southwest 

marzin of the subbaain mloN tgralpa Creek. The Teeter-le el 

dste and logs of wells stAwi-t that the ground water is %inconfined 

or 1Dcally is sesicealned !;,,eneath 4.1,1-continous clay beds or 

,ulneo.ted 'ones in the (1-per hArt of V.* urecooli-lated 

deesits. 
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Because none of the wells in t)-%e subbasin have been drilled 

to crystalline bedrock, the vertical txturt of the sUbbasin is 

unknown (fig. 5). Mell 1S/2-15M1 near the north mid bottomed at 

671 fret below land surfaae in clayey sand and gravel; wens near 

Um south end of the sabasin are from 180 tc 403 feet deep. In 

Xa-ch 1955 the depth to eater in wells ranged from lees than 50 

ft!zt belov land surface at the southwest {tomer of the inibbasin 

to more t! 3D0 feet at the north (fig. 13). Thus, the saturated 

lAncf6,,,ALlated deposits aro at least 300 feet thick t:-rouelout 

most of the sUbbasin. 

vater.--Pocharge 

to the Chicken Mill sabasin is wwlied by underflov across the 

IN3cepa fault from the V leon subtasin and, rmar the bouth end, 

true the !'mouth su:Vbasini a mall is cunt prastly enters the 

north Ind of the btstn from the Gateway subtesin. ,aaarge is 

eulvlied !1=io by infiltration of runciff in rIcalpa and Wilson 

Creeks and by &*p ;enatz-3tion of rain. Tn 1955 &mini 4ater 

r4vt4 trd 14:,,Xlvest tUnT:SII the stiblAsin 11Ntor a Lermulic 

iraditnt of about 3D feet per eels (fig. 9). 

Discharge frral the sot stn in 1955 vas teal by skihsvrfame 

outflov sercyle the -"?Nick en Rill fault into the Vest ern Nelelts 

gmund-w'ater &rem of T4,'aips, l'Ariefin (fig. 5) and grOAbly La 

pert smithvard across the S'e' lt into the Pe419nds Aetelts ground-

water sr=. 
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Th water table yam at or afar land surface in much of the 

extremo vest&rn part of the mibtamln prior to 1)41. Under those 

conditions, considerable ground water diecharged by evaporation 

arts transpiration from topographic deprvevions along the Chicken 

'till fault and in the rkesipa Creek canyon (locally called 101; 

7.1nyon). ly 1955 water Lewis had declined sufficiently to 

-.1ininate virtually all nut:x*1 discharge Erna these areas. 

:,onsequently, the discharge: from the bsain in 1955 va entirely 

by pasurfa,:e outflow and by piping from wells. Wich of the 

.4.atar lit:aped was exported free the eubbasin. 
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South Mesa S' **in 

'Me South Mesa eubbesin of the Yucaipa basin is approximately 

5.5 square miles in extent and underlies the Wdcalpa Plain and the 

town of Calluses (fig. 3). The basin is bounded mainly by the 

ttanning fault on the eautk, the Neat** fault on the vest, the 

Casa rctnca fault ot the northwest, and the basement corplex of 

the Tipa Mills on the east (fig. 12). 

Tte oath Mesa subbasin includes the southeastern segment 

of the TkAcepa basin part of the tactipaeaumont basin of Eekis 

end "rtas (1934, pl. I). 

Oecurrlince of gr.7iune imter.--Oround %cater occurs in the Sioth 

Mesa subbasin as a sine. body, mainly in the old red gravel. The 

Pan T!_motet beds of Frick (1921) probably unierlie the old red 

grnvel in the olimtliwst part of the aul,tRain and, -Aare pregent, 

al3o contain growrid ..~titer. In 1955 the older alluvium and the 

yoc:.:iger alluvium preaably were abcve the sone of tatt,retion 

thrvinIghout the subbasin. Water-level late ard loas of wells 

1nate that t3 gmund-..tat4lr body is virtually unconfined, 

Nut locAl cl&yey or (eAl.l.nt-ad. acines an se a.-...minfinesQnt in the 

etuVIvest part of t%e sal7zasin. 
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ledrock of the basement complex crops out around the eastern 

margin of the sUbhasin and the logs of vans indicate that it rises 

shArply toward the TVcsipe Rills in the eastern pert of tIle stib-

baAin (fig. 10). Belrock repcartedly eras encountered in well 

2f7/1-6441 at 180 feet belov land surface, in well 26/1-8S1 at 

ti.ut 129 feet, and in vell 20-17tM st 87 feet. The log of 

isr2.1 411-7M1 suggests that shout 150 feet of residuclu vas 

pe17:etrated above the bottom of the .7,11; %ditch is 535 feet deep. 

Althot.ith the logs are generalized, the materials reportedly 

encountered in wells 26/2-131 and 13E2 suggest that at that 

loc*lity :?_.t-ock may be 35C tc, hoe feet below land svatace. 

Mintrials iwecte1 from veil 29/2-131.1, 387 feet 4e/p, appeared 

to bis crushed crystallirte, be:22-ock possibly from a feult sone. 

Convidered tesether the data cited above, sltzest that the b!mlrock 

floor of 7.cuth *tsvbbasic slopes gradually lizstvl,trd v...n1 is 

krotnbly deepest about b*;Aoath well 26/2-1131, which pen.i.'rAted 

aluvisl material to a 44.11arth of k64 feet. 

The depth to water ''.')/ov lanei surface in 1955 was about 210 

feet 7, - soutLwest eorner of the basin,..1r well 2S/2-15A1 st t'te 

hob faet at veal 2S/1-7M1, but was only about 65 f?st near well 

ll-eS1 (fig. 13). This i?YlAcates that the saturated &one is 

relatively thin in t.!!el emstern part of the basir. and increases 

rApiely togard the devr part of the basin on the vest. From 

nc,Ir 2E/1-7N1 the thicss of thc riatlirated alluvium 

...nav,es to pert:Alpe as im,ch "is yk rcet near the vest4rn margin. 
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nota ovvesserItsaiveLltrEAT ser.--The principal... ........... 

sowees of recharge to the S(Juth Wive gut-basin are infiltration 

of runoff from Ncelps ervek, from the smaller streams of the 

tiildvood Canyon drainage area, and from the other strolling howling 

in the T4eaipa Rills; and from deep penetration of rain. Minor 

recharge any occur as subs' rface flow sc4W-amrd *cross the Casa 

'llama fault from the Wilson sUbbasin or northwird 'crofts the 

3annIng fault from the Cherry Valley sybbastr, of Sax: Timoteo-

30avvicnt basin. The land olu:rlying the subbmein is us4d for 

Ngricultural plots and homesites. Some imported irrization 

and '...7.oestie water infiltrttr.ts to re,.7harg, the crt;und-water body. 

not) ccripriudes s...?rve water to the area frem so,...rres largely 

witlAr the s'... sin but part's Pram beyond the cp.bAtir.. These 

coaparies also pump and export water from the /512nagin for use 

in the Wilson and Chieter Hfl/ slAbaBtne. 
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As shorn by the water-level contours for March 1955 (fig. 9), 

ground uater moves westwari through the wUbbasin from areas of 

high `.send near the Wcaipafills.The hydraulic gradient west 

of well 28/1-8B2 we about 450 feet per mile, but, west of well 

as11-7m1, the gradient in Mirth 1955 was about ho feet per mile. 

Tra steep gradient to the enst probably is esumed by a sloping 

bk."!rock apron or peiment that unaerlies t:t) elAt part of the 

sti!joamin. Ground water 'ski move threlAgh the allt.vtla dQwn the 

bedrock slope from the ree.arge *rens at about the same gradient 

as the Utdrock slope until it reaches the main wattr body of the 

slIbtAsin where the taturatod alluvial deposits thicken Appreciably. 

11,, rt The grsdient is flatter and is controlled by the permenbility 

of V alluvium and tbo position of the barriers dcwrslope. 

Oro -star dis,thariies tram the .7outh mninly 

13ntlerflov vestvarA. ig:mas the 7k;caipa ts'lt tc t Ontz_ken 

X311 cakbasin and pr4silAy sickinvstrd into the Ped184-ils lei Wits 

grog.-lecter krea aemst a banAch of the twang fault. in 1?55, 

10 1 Z s yore p-cApctld for ir7iwition and dtliwst..:e c,Tplies for 

use mainly on land ovtrlying the bnain. 
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Wilson :bbas 

The wilson stibbasin of TUcalpe basin is about 3 square miles 

in extent and underlies the town of Weisipa. The stibbesin is 

About 4 miles tong and rantes in vldth from less then half a 

mile cn the northeast to about 1.3 miles near the middle; it 

yrobsaly narrows to a point to the southwest. The °stews/ barrier 

Ind the YUcaipe fault for the northwest and wet bouiviaries and 

.'s. he Casa Blanca fault forms the southeast boundary. Data are lacking 

to evt11-lish the exact bolundary in the northeast part of the basin 

but it is 1,clieved to be at the Oak Glen fault (fig. 12). 

Wilscn suVmulin, as defined herein, occ1,1pies the east-ctlAral 

x:d.rt of the YOctips liasin part of the Wcalpe-nakluicnt basin of 

and Gross ()9314, p1. I). 

e.v.‘,,PArrnrLgajyround vater.--4r,ond water in the Wlson 

subbasin occurs alefly in the old rad gravel above the irregular 

surficce of the crystalline bedrock. As abcyn by the 6-:t4D'oeic, 

sectic=n (figs. 4 and 5) and the bettrock contours (fig. 10), the 

bodroA surface is fairly shallot in the exsti,lentral part of 

the atin-asin and xl.tt nortbvstward. ite o1,5er 

alluyital and -;ec-Lr;ger alluvia art thought to be ',bow V a me 

of grmnd-wator seturetIon eIrougLout the sob in. 
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Seven wells produced wutor from the saillosin in 1955, and 

tht water-level data and l: ;s from these wells indicate that 

t.!_, eater body is vntrally unconfined or locaay semiconfined. 

11, boa* of the vatez body is considered to b at the top of 

Vr.o bkidrock surface, *Lich wus encountered at about 500 to 600 

ft below land surface at well 2S/2-171, at about 6CZ feet at 

in,11 1.12.3CR1, at 55: feet at well 1Z/2-307.1; ate: is greater 

t!lan 7 felt at well 1r/2-3601. 

In 14:,rch 1255 t!-!* depoL to enter Juay havl raneed fron about 

15: to Rout 50*:", fciet below land surface, (f ii. 13). Near the 

enJ of the sWAsill et 4-e11 2V2-1F1 tLe U-pth to water 

vas :a.(ut 225 flat; it wns Al..out 335 Poet bv,low the tae at 

vwll 1:/2-36R1; and 'zas mbvut 3&) feet :'.,ems naar the Naa Slane& 

fatal in the east part of the The thickne3s of the tpatIzated 

urfccL;;olilated dek-Aits in 1955 ?j be do.ktemtned awoximmtay 

olorvirind the vat,:r-lavel cor:tc,urs and blrock :tor:tours 

(fige. 9 snd 
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Source mcvrient and AivOtarnp!. et /round water.--The 

principaI sources of ground water to the Vinson sObesin are 

pt!reolation from Wilson and Oak Olen Creeks and und,.!rflow across 

Noe Blanca fault flaw the NO( Men subbasin and across the 

Catewmy barrier from the Oatsysj mil/basin (ftes. 5, el and 9). 

',ess2r sources are deep penetraticn of rain, p7r..:oloqtion of 

-%;.noff from the pert of the Ticaipa Wills tributary to the sdh. 

t,tsin, ;_id deep pereolstlan of at imported fram the Onk Glen 

5,X:wan for irrigation ane acomestic uses. 

lefort 1940 ta-.2? lard overlying the Wilson sdbbasin wan asked 

nainly ftr trrizated Aecit,lovs orchards and rqsidences were few, 

since 195 t),1 land use has 1-,c-olle largely 

r,:giciantial and nally 1.T.Inlredx cf new home have be built. 

rw,lit all havo sceptic ten1.8 or 4!esapools• which tends to ircresse 

the puvolation cf wut.,r as e(417Naroll to the deep pe-ft-/Atiom 

from irrigated lulclAture. This is particularly true in the 

wason tt.,,.) surface 'oils P..re tIlayey and the 

„soistt...re retention of the foil sone Is high. 
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The Wilson, Chicken R-111, ana the northern pert of the 

f.,'014,11 "Ise *abasing are within the service area of the Ytmaipa 

k. 1 dater CO. Which plays water Cron wells in all three subbasins 

late a single distribution system. Aec4r&iLgly, s water 

rasped frost sells in the WUson sabasix. is exported for use 

cA.side the slibbasin and water from outside the subbasin is 

tivorteA for use within the sabasin. The quertIties of water 

this interchanfr.! are not known. 

As shcva by the vatzr-lt:vsl contours fur 1y35 (fig. 9), and 

miter m,vas through the Wiloon sabasin fr(Aul nkrtm3t to south-

vire, at Un average hyaraulic zrallent of t>ol.zt tc 9C :t:et 

mile. In 1)55 the water tuble in the Catevuy "A:I:basin was 

1CYD feet bieler t1..en that in the w..11a;r1 aUP:,Asin, and in 

the Oak tales sabasin the vhter isle vts p;,ssibly as pluth as 

30Q flat ti6her. 

TLe water levels alonz the borderer of the !Jason ..z,Nbtmlia 

stand co to 100 feet hileler than those it the rknith :tsa tad 

Chl:A.,n Will cabmen!. (fig,. 13). 'rho bi)underiss are not 

sqfficiently ippermeAble to IiIrcv()Ilt some iscvent of veter 

scmss or thrugh the a. In rtri:pcnile to aifftrtnces in Lead, 

arotird water ovres Into the. 34,besin fma the Cateway 

and Cak Olen stona*tts find out of it primigsllx to the Chicken 

Fill c..ltalin but in part to S,,uth Maas wata-tain (pl. 9). 
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Oateway Mabsein 

The Catevny slibbasin, a small triangular-shaped stilibasin 

abevt 2 miles nortt of INtevaps (fiits. 6 end 9), Ana an fires of 

about 1.5 square miles. ln 1355 there were five wells raped 

in the :.ateusy sabasia. The Oak Olen fault form tire north 

the Chicken 11111 fault the northwest boundary, a 

x!“1.4 drock hill in 1S/-25 and 102-36 the south boundary, 

the Oateway barrier ftrma the acAVA:ast bow)dary (fig. 12). 

The .7$tovsky stibbasin of this report includirs part of thy: north 

end z t the Tilealpa-BezaQmcat 'oasin of Eckis and gross (1)34, pl. b). 

nctvaen the TV:ca_:pe fa 'fit and Cie Craft0r, Hills is aL area 

tit.boat 0.3 to 0.5 rile vide and 1.5 miles long which as u a diff4rent 

en3;nd-wzter reginco. ttall rewiLder of the Gat.evay b} sin 

but is c1.70se3y azsocintod with it aril, for ccn,,,eicl-co, is 

eism-,4sed in conjxinction with the stibbasin. tc.Inc.r ama 

is a13o bolipAod on tbe north by the Oak nen fault. The 11111 

Itam: fault cuts diagAlly %cross the area. Unaerlyirsi the 

extrrn soutlzw7tit cori4r of lt/2-25 is at arcm of hirth VOrock 

Vtiah VIA tg:b7t the tom! of saturation in 1)55 had f‘rmed the 

aactLern boun,:!ary of the A;:-C4 betv,van tSe an Pill Rszah 

(vats (fig. 10. 



 

E: urren:ELIEJmallits.--in the Oateway sUbbasin ground 

water faecurs as a single body in the old red gravel. The overlying 

older alit/vim and yokInger alluvium probably are above the se 

of sat.Jration. Water-level data and logs of yells indicate that 

ha water body is unoonfined, although locally water vita be smml-

zonfire4 by clay lenees. 

ne base of the old and gruvel has uot been reached by water 

Yells in the as part of tLe svlbakin east of the "Axaipa fault; 

the dep.:!st well it that rc is 13/1.-3C1, tibia vas drilled to 

a depth of 545 feet witImAzt machiAg tryst .Lint bedrock. A 

r.rszentary rectJrd for an Oandoned oil-test well (1f/2-25.12) 

it.iicats that bedrock mms not reached to a depth of 1,997 feet 

below land e...4rface. niNeaver„ the razrd limy not be relAtible; 

.*:1,:e1 on ess ir-Aehle felt disktac- --e,its the eitptb to bedrock 

nay t.e on th order of boor} to 1,004 feet. 

In lhrth 1355 the 6epth to vtter in the in pert of the 

elltt:asin, south of tLe TicrAlpa fault, m16- -ad 'Prom 241 feet 

betty l.snd ~Macs in well 1E/2-41:1 to 38t feet land 

w..rfape in ,441 15/1-1" (fig. 13). The irt)Iter body in the 

basin, therefore, clay not 1,)e ‘very thick. 
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in the email part of the Gateway svbbasin which lies between 

CA, TLicalpa and Rill Ranch faults and east of the burled bedrock 

hill, unused well le2-25L1 reportedly reached crystalline bedrock 

at a depth of 26c,) feet; destroyed test well 15/2-2,111 encountered 

".edrock at a depth of 140 feet, which vea Above the water level in 

1935. ?be water leval in well 1E/2-251.1 in March 1955 vas About 

211 f4et below land surface. From these data it is inferred that, 

wit:2n this narrow area betvt)en the Yucaipa and Bill Ranch faults, 

the :„.-eturated unconeUidated dam. sits are thickest tc the north-

eaht but are relatively thin ever there. 

Well 1A/245)42, northveot of the Bill Ranch fault was 

rxrted to have bot!_omnd in ap_nd and clay 7a) feet belcv land 

sv,:-raeal and at the north end of this 7m11 fault , well 

1:12-2kEl ,,port Sly penetrate?, 600 .1.1,:*A of umf)nsolidated 

4epcsits. The vat ir lc?vels in t` se wile in Yarch 1)55 were 

about 173 and 313 tact below land si;arfNle, ms1,-ectivelys indicating 

that the isturated alluviums lit :j of small Arell wctont, 

iiM4 at lotat PO to Ciek, 
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gmuv,4 water of the Gateway sUbbasin is darvied principally 

rcom v-ihsurface floe southward across the Oak Olen fault from 

tIle Triple Tells Lek sabasin. Data necessary to make vanti-

stive Istinatts of the dmotxt of recharge to the sUbbasin are 

t 4,-allable, but recilarse from all sources Is ltss the natural 

and pumping, as is indicated by the lot, -tera decline 

of water levels in oils (rig. 17) during t pierio since 1926. 

Vacharge occurs also by percolation from in stream 

le:Lich carry Larotveat storm runoff fn.'s* the hiellampis to the 

nortcast and west, and by (1,:r1 penetration of rain. lo water 

is }.smarted to the saotri. the cr,t11 palc-tit of irritation 

water *plied to the overlying land is i- -Aulped f,-ca wile in 

the basin. The Imtur p,,Intpad from wells 14"2-41411 and 25 in 

the narrow strip ncwt:Twest of the Chicken Rill fsult wst of 

the min ;pert of the Ceti:way subbasin is exported to t' :e vicisity 

of YLv.leipa for use principally in the Wiloons out Msft, end 

Chick= Mill eubbesins. no =cunt of irriotIon wutor that 

returms to V)* wster in the Gate-way siONtAinp thereftre. 

Is ame11. 



'fie vatAr-level ecito4re for 1945 and 1955 (figs. 8 and 9) 

show Viet the ground water moves from northeast to southwest. 

rt discharges as underflov across the Gateway barrier to the 

Wilson subbasin, across the buried bedrock hill to the Chicken 

Pfll 71;.bbasin, end across the Chicken 1111 fault to the Wet/ern 

:ght,s ground-water area of the tacelpe basin. 

In 1955 water Levels everywhere in th* eubbasin were at 

least 150 feet Wily land surface (fig. 13); acccrdingly, no 

dirr,Qt evaperstion or tra.:).apiration of ground water occurred. 

Thus, 'lumping and iribeurrace outflav are the or&y fores of 

grouna-water discharge from the Ostrom/ subbasin. 
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Oak Glen Nbbasin 

The Oak Olen enbhasin of the Yucaipa ba.sin underlies the 

bouldery alluvial fan east of the Casa Slane* fault tone and 

narth of the Weeps Hills. The north and east boundaries 

ar, inAmfinite. As shclan on figures 8, 9, and 12, in the 

1.'llatkALT.-Bilegumont area Vie stNtasin is at least 1.5 ones long 

fr-am c.authwest to northeast and. is about 0.5 mile vile. rresumatly 

th4 abbasin ext4tras scut. ;east beyond the Podlands-B4.1aumcnit area 

to '4edrock hills or faults aot shown on figures 3 and 12. As 

defy Led hen:in, the Oak. ("ler. rulcbasin occupies the ncertbeast 

;41.t of the YUcaipe. basin part of the Neatim.leatImont basin 

of Etkis and Gross (193k, p1. X). 

Ground water °emirs in the Oak Olen mibbasin -4,z a sthele 

Lnconfine4 bocty in the cld4r raluvlAm and pcsaibly in t%e old 

red gravel, ex,:ept aong Oa Glen Greek vhAtre tIlt acne of 

extertIts up-a Into the icq:naetr alluvilzs. In 1955 

to .ti.',-0tb to vatir ranged true less than 5 feet alot: Oak Glen 

Creek tttet a uft111 1S11-3)?(11 to orotarly 130 feet just east of 

t114 Casa KAPea rnizt. The bedrock ottrfaca tenoatL the ar,ea is 

fialiow near the Tuakipa Mills (fig. 5) an4 prcbmbly acpcs 

fmArly e.teeply to t,1,64/ vest.-

As syn Qn beetion 7.4" (fig. 5) the t%Uctkiss of the 

nat4rate.d alluyil ?acing CIA Cleu in 1955 rang: d frost 

6bout 55 feet near veil 1S/1-32D2 to al-Jo:it 130 feat at yell 

10-P.41. prolyegy is ever. thicesJor north of 10211 1S/1-32A1. 
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Crowd voter in Os Oak Olen subhasin is derived aainly 

frogs peroolatioa of runoff from the San Bernardino Nbuntains, 

but some recharge is derivIld from runoff from the nortb end 

GI" the Wcaips Rills, especially east of yell It/i-32A1. 100411 

;anotration of precipitation also contributes to recharge. 

Ground water moves sertvard semis the Casa Blanca fault 

the WIlson sub *sin. Tbe meager water-level rem:rots suggest 

t!lst the gradient in 1955 was crudely 300 to two feet per mile. 

ewinge in the depth to water level moky be greater than 200 

feet across the west brunch of the Casa Bea fault WOO (fig. 

Ditoehrtrie tram the eribbasit is iwerly nll by ueAerflow to 

the Mlloon su:bhesin. It is reported that cat rilla periods of 

greater that: average pretpitaticn and rt,Iporf, rot nd--eater 

diseardes in Oak shat, Creek neer well 1S/1-32C1 and floes as 

a atxface stream to the Wilson sUbbasin. la 1)55, h::, r, the 

wat44. levels vre evarvvheTe below lend surface. !Alter ir;;2ell 

frau 1i s 15/1-2", 320,11 and 32C1 and a lafl vavity fLow 

from a tunnel just east of well 15//-32C1 is exported for use 

nninly in the Wilson froVbasin. The r„7.ristrdr of the wells 

7:.,14,1 in 1955 soipplied dzgarstie and minor irrtgation needs, 

mstly within the stVnein. 



Triple Falls Creek Subbasin 

'n.4 Triple Palls CrfteL a&basin of the Ycalpa basin cc cupies 

part of the structural tra4gh between the San Andreas and Oak Olen 

faults southeast of the Mftll Creek sUbbasin of the 3unXer Rill 

basin. X the Redlando-Bmallicnt area it is about 3 miles long 

and O. to 0.9 ails wile (fig. 12). Presunalaly the sabasin 

,T1Cs southeast beyond the Pellands-Basumont area to bedrock 

or faxats not show, 04 figkxes 3 and 1. . B3mi3c the east 

bc-aadary is imperfetly kLicv:.! and the vest bcuadary is more or 

less arbitrary amd besaleo tie subbasit may consist of several 

suh-iivielons separated by stnactural features aseoclat4M with 

major faults, it might be pocalble to fLrthor tho subtastn 

to seveml add t tonal grott: water sub.tkas ins . 71-Ac wz s tem 

liwit was arbitrarily aefined at a brook in witar-lcvel gradient 

at th contact bttwen the yr,unger allidivlIse and tLe cider 

about at )4111 Crcvk 7;49ald (p. 174 ). 

Al=st all of the Triplk Falls Craek sabasin is in the 

r_:11;a basin part of the rucaipt-B, -t,,Isclt t: in of Eckis and 

Grcss (1934, p1. 11); the wst end is in Eckis. Bunker Nall 
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Water levels in yells indicate that ground Inter occurs in 

the sabasin as a single unconfined water body in very coarse, 

ar4Nlar poorly sorted old red gravel, older alluviva, and possibly 

in deeply fractured schistose rocks of the basement complex. 

Sgemlas of lack of yells and the great structural complexity of 

tne 'suit trough along the San Andress fault sone, the occurrence 

of .fro-- md water within the Triple Palls Creek stibbasin is only 

pice.-rly known. 

The logs of yells indicate that the thikrass of the water-

bearing deposits in 1955 ranged from only a fey feet, west of 

yells 15/2224R1 and 24A2, to as much as 25, faet near well 18/1-1901. 

The thickness probably increases north of yell 1S/2-24R1, but the 

sl•Ape of the unierlying bedmck surfer is unknovn. 

Ground -Altar in the Triple Palls Craek sue basix is derived 

from percolation from runoff in the stratms that drain the San 

Bernardino Wuntlins lAmenV.atelx to the north, from deep penetra-

tion of rain, and frost underground soepaga tom the dzeply 

fractured Potato sandetone of Vauean (1922) north of the Son 

Andreas fault. 

Livels in the raw wells in the area it die.ate that tbe 

direction of facyvesent of erouod water is mainly toward kill 

Creek. A slight ovvoneut of mcvement toward the south is 

Indicated of the Cretan Rills on the 1955 watiar-level 

contvur rap (fig. 9) t.nd scniu gmund vattr pr(.4ably ficw1 fteross 

the CIA Olen fault into the C.,...tweal rabbasia. 
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&and Carraz: Oround-tizer Area 

The Sand Caayon grthmd-vater area of the lUeaipa basin 

underlies the ridge between the Cretan Rills and Reservoir 

Can"n Hill. It is about 2.5 square sidles catant and is 

our .tad by the Crofton Hills on the nortLeast, the Craft on fault 

the northwtst, Baservoir Canyon Pull on the southwest, and 

an arbitrary line Along tlit mn;theast margin which separates it 

fr.A4 the Wed-Vrn leights grutz.d-water area. ruwaver, the line 

along the southeast margin aax be approximatelly along a fault. 

The !Plult, however, is not kawm tc be a barrier to ground-water 

•and the Sand C&n,r)n area may actlally be a aorthwast 

exteneln of the '4estern Pei is ground-vats;r area. The area 

vas includ3d by and Gress (1)34; pl. 1) in, the San Tfalotso 

basir. and in the Y`ac ps subtlivision of his Y.4aipa-344..xnt basin. 

Cround vatzr o:..(:-ure as a single, unconfined ester body 

entirely within th4 old btavel in the Sand Can4-on gr,;xuna-4C.er 

araa. As elclin on ftw,re 10 the surface of t%e crystalline 

bedrock betwe4n the Craften P',11s snd Faii.ervoir Ca ~:;/on Hill 

forms s deep, nearly 1*-shed carryon whose o_ais abcvt 

tnn-.:tath well 25/2-5(11 about 450 feet below 1_.!rd surface. The 

depth to water in 1)55 rslaiid frcka loss thszl 100 feet just 

sout!'least of the Craftou feat to more than 250 feet beneath 

the crest of the a11...,4rts..1 Wde. 

https://gr,;xuna-4C.er


The maximum thicknesu of the water-tearInG deposits is 

lout e:.) feet near well 2a/k- ,c2 (fig. 6) but they thin rApidly 

to a l'atheredge &Against the Crafton Rills an. Reservoir Canyon 

rill. The approximate thio6.ress of the saturated depcsIts can 

cc: -sited for most of the area by comparing the bedrock contours 

(fig. 1C) with the water-14m1 contours (firs. F and 9). 

The ground water in the Sand Canyon area is re;lenished 

nvinly by subsurface inflow from the Western %Wats ground-water 

ara. none recharge is Urived from runoff from the Cretan !ills 

s.r4 frca deep pt,netratton of rain and each year a small Eraovnt of 

imp..rted surf ^.e sinter is rec'arged ion 1S/2-2')?1, tut Vat 

vatJr flows across the Creton fault to the reaervoir s6bbnsin 

soon attar it is injected. 

Water-level pmfile F-P' (fie. 6) 0'. ,vs that in 1:)55 ground 

zvved 1-,cat't-wiast throgh the area &t s graaient whi,:h was 

very flat on Vie soq.itheastc!,ra part of t•h a but st,.:,72.ed to 

aboi.t 250 felt per ai.ts nt!.,o- the Crafton twat. 

newly all the grow)d-vater 4ischsrge from the an Cnnyon 

fkri.!a (Jceurs at substrface outflow across thi Crkfton fault to the 

res(.!rlfc,ir subbasin. In 1355 water was r: .e fret t!lre wells 

in the 4vsa, tut molt of the g.ompAge WIL9 exporte4 for irrigation 

vise in tie /1,ervoir subbasin. 
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Bands nisi, ts Ground-Water Area 

Fe4tands He grvund-vater area of the Yucaipa. basin 

Is bounOmil on the eoLth by the Banning fault, on the riortLweet 

by the Redlands fault and Itt:5ervoir subbasin, and on the north-

east by Chicken Mill rib-basin, the Western asiets ground-water 

area, snd Reservoir canyon 4111 (fig. 12). The bourrlary of the 

Pedlares-fleights area Is indefinite at the wegt end of Reaerwcir 

subas:n and along the northeast margin where it joins the '2estern 

leiert3 ground-vater area. OrmAnd watftr in the PeAlemds netghts 

ar-AL ria,), be in hell-twits continuity laterally with that in the 

stern Isights area, end at the west end of the area Vkire may 

• h;Araulic mall:mit,. with the Reservoir subbas in. As 4efined 

1.-re the area sakes up part of the an Tlactao baait a r: is 

and Gross (1:/34, pl. 3). 

At well 20-11)1, mcoitfirte4 ground water is Xacim to occur 

in the old red gravel and rsosaibly in the uatarlying San V.mtzo 

bele of Trick (M1), L-11 tte sout7iwest-sloping beA:oe,1 of N5,'arvoir 

CeItyon Rill vaseed et sLoLt 4,0 fet tptacow lend 5:,:rface. In 

155 Vv.! water /awl in this well was iNout 1,0 ft)et below land 

surfr.ce. The wtnArrenoe of ar.,nd .=rater and the thic%rAess of.1,, 

the water-b,tarine, lakcsits in the n.,, mlnder of t%e arTa are 

bnt the elope of the ftaelient 8,.:.wets that 

•dr,:‹k is tx,ch atlep.ttir elan 4,0 felyt b*zeath the aouth pelt of 

the area. 
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Cm ! water is believed to flow from the western Heights 

area to the Redlanae 71C16.11ta are* southeast of Aagervoir Canyon 

Ifill. The nature and quantity of the underflov are unknown, but 

tn4 Olaracter of the northeast-dipping deposit* sugoests that the 

4.,.:.e ntIty would be small and that the gradieut would be relatively 

Ltftep. Some water la imported to the area during winter months 

e:.td injected through well 01/3-1D1. Water pa from this well 

uring the rest of the year is exported to the gliservcir or 

subbasins for irr%ation use. Water for domestic use 

taw is imported to the Area from the Reservoir sdhbasin but 

is mmtrly consumed or re-a7pGrtzei as sewage effluent. 

It is not known how grv...;-4-viltar flow from the Pedlands 

lei rater area is divi4e4, if at all, between the Pearvuir and 

^tidL its 1;-,,Vbasine apd San V.,moteo-Mnt basin. It all amy 

nave directly into the nielanis tasin. nate am ne,‹Aed to 

deterodra t* pnlczy and hArology in tlAs area. 
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VastIrn leichts Cround-Water Area 

The Wstern Yieights gmLlid-water arm of TtAcaipa basin 

unAarlies and generally eoineAdes with the TUoalpa Valley. It 

has a surface area of tibol:t 3.5 square millet, hcvivsr, which is 

aamewtlat ttrger than that of riesips Valley. 

The Western Neie:ts we.qx la bordered or the socast by 

7.-e Chicken 1111 twat, on tl:c ntrthwest by the Crarton Bala, 

t L4 rsini Cane= ground-wmter area, and Posarwir Canyon Rill, 

srd on the avuthwest by t ?eillands Nights tea (fig. 12). 

Dinta lvtilable are net atio ate to delimit the sout'vest botznaary 

of the sus, but on tN1 heoif of geologic iv/Vence it is inferred 

to atctzt alcmg a co. &1 fault soutlwest of wrIll 2S/2-871 

aM a line c-.ftvlding from the end of the fault to W aouth edge 

of r!!'eervoir Canyon H111. In that !Nr.,?-a the saturated water-

besring ditTosits dip norVSm.t and SX* prt,Atily leas pelemeahle 

tIlan those on the rioltet. Orc)urod water W.MS 21A02,pod frcis nine 

la 1955 snd in thre2 na!r, pert of the area mrtneawt of U. S. 

:7I.elway 99. 

As iefined Norein, the 'eat.,,Ten rziets c;rcund-vater area 

oot.tTles the wesUrt owmer of the Tce!pa basin (palt of the 

bttain) mrli a arlall part of the San TInotn tain 

of Tckis Groas (1934, pl. E). 
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SsasinnaulAaltLytya t a single.--Ground wsar occurs as 

body in the Wcatern 3si its srea. The Noir Timotec beds of Frick 

(1921) sty underlie the elder alluviun and old red gravel; 

hcwevvr, scat of the ground water is in the old red gravel. It 

is =confined except locally, where it is partly coreine.1 by 

tscontinucus clayey Lenses. 

he depth to crystall.'Lle bedrock in the area is unknown 

(f4. 5); it was not reached in walls 2P/2-4.C1 and 141, wtich 

were drilled to depths of 712 and 768 feet, respectively, nor in 

de3trcied well 1S/2-3381, which reportedly vas drillel to • 

dtrsc.h of 954 feet. Tn 1955 the water table ranged fros less 

than 15.E feet Valov land surface in the centrAl pRrt of the 

area to sure thsn 3x feet at the r.ortho?ust ens: And near tht 

southeast 4argin (fig. 13). Thus, the satrated thIckAless of 

al-avitm was at ltst 650 foot in 1955 (fig. 5). 

(27 .2'(:'0, 4icvent rod disollIale of groilvi vtItcr.--the 

krintiv.s1 surce of grouni-water re-.etharzn to V.?* V4starn leiehts 

area is underflor frfAs the Chicken 'MU sttantn (fig. e). A 

50 all cm:mint of ivet..w.es is from infiltrstion of etorm rvwff in 

mingor strans trr4vtary to Ywaipa Valley ar).4 in Cale lien Creek, 

vt1ci flows *cross the eiactrn egg (0;". the axeal knA frcs d.catip 

jpermirtretion of rain. Also, &we undierflkyv prcblihly enters the 

Area acmes the mirteArn end of the Chlx%en Mill f,ult from rie 

Catclmy schbasin. 
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In 1”5, the water leYlls i>z t.La gave were nearly st the 

same altitJele in all the well sesslired, se no water-level contours 

are shrwn cn figure 9. In general, however, the ground-water 

ac....ament is souttvest and northwest toward the Iledlande Sleights 

and Rnnd Canyon areas. 

Ta 1926 the uneonsolidated deposits *lapsible of storing water 

In the area were nearly full. ?be water levels in deep wells 

at t•: ,t tiwz were hither than land frJrfar.v! and the water table 

int.:71-.octei land surface ate` the heal of nizsarveir Cacyon at 

t`l<2 east ed:e of Beurvoir Ca4yon Rill. At Vast tine Er .,.,n water 

st sprigs leas V.-,c bead of the caivon; tIsce flow in 

Vic clukyon cent =mil until tl.,e water level in the WeatzrE 

area leeined below the level of the point of diaclArge in the 

ear bottom. In 1;755 water levels lz the area were rotchly 

fak.-t bet 1r the level of the isprirg area, and mtflow throc4h 

rk.',oervoir Cai-,:pon had eeszed entirely. 

73b4arflev sround tle avt:th side of the Tleaervoir Canyon 

rill into the Fedlanlo Het to araii and north.J,1.3tvard t'Ircugh 

the rAnd Cnyon area to the Nr3.- er-ooir sUbaAir. -eas tha prtiv!ipal 

tlat%J'al. ,liocherge fmm tba W,I-st4rla 10,1z:As arix in 1355. rec:Ause 

the .;--a .4r tAible is lore their. 10 fit loacs, 1, d 1p4-faci thr<yA3.17,out 

tha little tmnviration of acurd watzr occurs. A mall 

:.:e :.ant of -,,seer is pimpe4 for exkurt frwi the area, and sass 

is ueltd for trrigatton and purposes. 
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San Tionteo-ANittvoc,Plt 

The boundaries, subdivIsicns, and grtiJn.f.-water feat,.res of 

that ?art of the San Timoteo—Staumont basin in the PsAlands-

B-.1:afront arm are described heroin for the first time. 

tekis and Cross (1931) included most of the basin in the 

,o-ca? lid San Tlavteo basin but included 'art of t11 ,. basin in 

tlieir Yucaipa-Boat:wont basin. As hem in defined, cnlj a part 

of th.. boundary of the San Tinctoo-Beaumont baelu is in the 

RodlaTAs-Bealssont area and is ehcvn on fire L • In the Pedlari(ts. 

Bea ::t tree, the basin is bordered on the oortli by tI.J Banning 

fault find on the ool:thvest ty the tan Jacinto feat. The slost 

Mort}-flstrly part of the Imzin is bovrAl urn tLe mxtl.west by 

Vie :net flank of the Yucsi2ot Nille. MR-ah of the soAhwest and 

oc.N4tast - --kirts of the ':-1,61n are outside Viet ?,ed18.ods-Beautiont 

&rea and the 13aain NzurAftries in th< arsa vi.pre act !...,:t-orainad; 

the sovt,N7-as-tk:ern part of the ba.sin is alsu bo'tAnded by 

fs,ate or virtwaly trq,x-.;-r.-..N17..,13 rocks. 

cr)nvanterae dIssion and based ou oc;:urrence an 

cciz,ment of grottnd ve.ter, rAar Tfwtoo-7?-eaLmr.mt basin is herein 

guildivi°3a4 into four parts: Tte Main pert; Olerry V: ley sub!lasin; 

and the Wble erteX and out BesAncot grotz:4-brater aresis. The 

st,It.sin and areas are 7.71.11.3,41 on firs 12. the main ;art of .an 

bmin is not identified by nazie on fig; -e 12 but 

is tt:tit part of San rinoteo-3q7ev-erpnt basin of tuvered by the 

sabaeir or areas. 

https://Tfwtoo-7?-eaLmr.mt


Main Pert of the San Timoteo-Niaumont Basin 

IN2 main part of the Ttmoteo-B,uaumwt basin oompples 

appmxizyttell 30 ware miles of the Nedlaaap-Beaamont area. 

It is bordered on the north Iv the Banning fault, on the northeast 

by tIle Cherry Valley fault, on tha southwest by the San Jacinto 

fault, and on the south by the Beaumont barrier. The eouteastern 

extent into the area of San Gorgonio 11111S6 (rig. 1) is unoartaiu. 

It extends vest-northwest at Last from the oez..ter of LetvAnont 

to CA/ rar, Bernardino U11.1.;,. As shcArn on fidwras E and 9, tne 

m-in part the basin uneUrlifie mat of San amcte* CAn yon, the 

Zlaitl,z,:ds, and Um ctatral ;iart of the 3eiu.ount plain. The moil.% 

port IT the tasin is alwut 14 tiles lc,ng rvx;%:s in width fram. 

1 to 3 miles, tt,* widest kwal rye irk ecAith of Ohliwea. As Aeft6ed, 

VI* main trArt of t tan 1111.7.,too-lt,ca.4ciont basic of this report 

inclAdls the south-central ilArt of tlie 3eaamont 1)asin port of the 

T,x,441..pa-3eatt5t)nt 'asin, eiorut t1-4 of San 

T!,7.10.Jtlio beas!.% AS Attlitt4.1.0. by tc-kis ard GriJas (14i, pl. g). 

DI the nxterle unA of Uee mein part of tIlias bisia a grozxt-water 

diviis to nt. 'he se,vixAtee now tributary 

to t'vz ILt . Ana river Aratia ima that tributary to the 

Whitater drainav in the %Llt.,on TrY.)0.1 (f41. 1). 

1117 



This divide has no fixei: position; it mlisrates a1ight4 

eaat or vest in response to variations in rochame and dtseherge. 

Ccrierally, it is bet nth the city of Beaumont and coineides 

Nawoillnatel4 with the surface-vater divile between tLa drainage 

Mr1;37k5 of the Santa Ana and Whitevater Rivers. As shown by the-

eontours (fig. 6), the north.-trvnding ground-water 

(.:!.-1,:e in 1i,45 vas in the vicinity of wells 3S/1-3a and 322 

but in 1955 it vas abomt hair a mile farther west, beneath 

8c a:. Aver..e. AdditicAlal ;;',.,:icing from wells east of the 

diviLle may caLet the water levels east of the divide to decline 

further and the diviaa etc. shift weztvard if recharge remains 

relEttvely cotstant. During periods when retarte from Little 

San (.7-rw:,tio and Natle Crimks is greater thmr averleiv„ 

may' exceed pl.v:ng and, Coq mtgrate eaatward, thus, 

Its positic4 will alwao b4 ',.;.-EpterlAent upon the distrMAion of 

on either sit.* of the divide sod upon the umont and 

distribution of recArge. 
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Occurrence of round water.--/n about the western half of the 

maln part of the San Tiacteo-DexAmont basin ground water occurs only 

in the Sam Timoteo beds of /Prick (1921) and the younger alluvium 

along the main str,eme (fig. 7, sec. 5-H1 ). In the eastern half 

of the aain pert of the basin the thickness of the old red gravel 

and t)-a older allavium is not known; conscoently, it is not 

certain whether the ground veter is contained entirely in the 

San innate° beds of Frick (1921) or partly in the overlying alluvium. 

In 1)55 the yulAnger allLvilnc was believed to be above the sore of 

sat‘:ration everywhere east of about the vest margin of T. 2 S., 

R. 2 W. gent of the wells in the western part of the basin are 

along tha main channels in tzar Timoteo Creek and Liva Oak Canyon; 

tlwirefore, little ground-water iftfvrmation is aysilalle for a 

large part of the bAsio. In the eastern part of the main basin, 

-̀:.cvever, the distribution of wells is better. 

Acc(wling to the available well and watzr-level records, 

dro.."1 water occurs as a eircle body in the Tan Tinotao-Beaumont 

basin. The %rater Nody is upconfined or lmaly is partly confi3ed 

by Jiszontia4oAs clayey layers in the eastern part of the basin, 

but in the western pArt of no basin wells .eve tapped sIgElconfined 

.mulfiers at lepth. Dip end 5hellcv wells it t'le rzta 

C:-;sco to SinEletor mayu4 have long records of flew .11.nd !wads 

Flightly above land sw-faze. Icvever, nearly all wale in the 

area casld to flow by 1955. 
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The tw surface over most of the main San Timoteo-Beammont 

1Wasin :s1 eroded into a baAlands topography; acoordingly the 

altitucle of land surface changes greatly within short distances 

(fig. 7). As shown on the (Septh-tc-water map (fig. 13) the 

depth to water likewise varies grcatly throughout the area. 

In 1955 it vas st land surface in some of the canyons, Ivit was 

'acre than 30,0 feet below lor.a surface beneath Bea-amont, and 

more then 400 foot below the surface of some of Pte ridges south 

of Live Oak Canyrn. 

The thicknese of Ule tmtvratekl unconsolidated deposits 

locally Is at least 50000 feet. *Wildcat* cil-test well 2q2-16X1 

reix-xtedly was drilled tc about 51^00 feet telcw lend surface 

n*ar the nortern rgin of the basin wit!lovt reaching the baument 

corgplex. The logs of wells 3Si1-311 and 372, it NInuront, which 

are COO to 1,00C feet deep, inditate that 1,,elow about 230 feet 

below land elzrface prt;bbly were drilled entiroly in the 

Son TImirAco h•elis of Prick (1:,21). A Mep oil-tert -well drilled 

recently, 2/2-35C1, reperttly penctmto.0 more than k,r400 feet 

of sodimentary lepoaits. 



ES2-221J 111"tmentt22421ELIECI2LIE2a21 "ter•--Redh4rge 
to the elongate main San TImoteo-VAitimont basin is svpplied by 

several MOWS, and different parts of the basin receive replenish-

ent from different sources. In the eastern pert of the main 

'asin the principal sources are underflow from the Cherry Valley 

stbasin on the north, infiltration of runoff in Little ;,an 

Gorgonio and Nails Creeks end the utImarous small drainage channels 

tribAitary to San Timoteo Creek, and deep penetration of rain; 

re/atively small amounts are svpplted by infiltration of irrigation 

water and domestic scrump. effluent. Most of the water used for 

irrigation and domestic :For-pc:zee in and near is is,ported 

frum the lOols Creek ground-water area east of the .7.110.pit Rills. 

A anall mmount of recharge r: aches the South Beemont area from 

the vicinity of Mount Davis, which in turn pr6bOly contributes 

sc,le r-,-- _urge to the Sin VPytec-ttea=.,nt tmlin by clibs.irface 

flow ac:-...es the Bkr4amont burrier or to the *let vLere the vater 

bodies vpitar to marge war 3n/2-1. 

At the eatto.rn end of tae 17;asin, the underflow divides 

beneath r.ctislont; pext sows ,:matt.Ard the the tent mores wiutwurd. 

Tu. tAiorvi 5 or 6 mIlias tomaxd the west, the linter levels axe deep 

be/ov the land sIi.rrazit and ShApe of the water table is cot 

infneric,3d by variations in tA,:,04r410;17. 
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In general, the direction of movement of ground water south 

of San llmateo Creek rappels?* to be northward toward the creek, 

althoush the existing wntar-level measurements are not sufficient 

to ;!stablish definitely thq shape of the contours. !Liar the vest 

end of the basin the direction Of movement genera/1/ appears to be 

in-le:pendent of San Timoteo Cresk or ether drminage features, but 

in the central pert vhere rsn Timoteo and Lift Oak Creeks ani thtigir 

mtjor trib52taries ham, et a, deep canyons, the land surface and 

in:ter-level surface approect each other. in these places ground 

water rises and flows in tl,e tigurface streton or fru the 

San n=too beds of ?tick (1221) into the ymnger alluv!_um along 

the strcam channels (fig. 3). wl-tert, this grind water 

movee tovard the you:14er m11,.;v1tat, as shown by the deflection of 

te ulter-level contours. The deflection is greatst lApetreram 

frm Cvp.co yhere the srk..ct amount of ;fate? rises in the 

strerist. 

Irov:,T-A water discharvs fry the %t%aisin by evairation and 

tratispiration in t' risinz-'mter areas .10.m4 the 9tri,:am elannels 

falvdt by untierflow acre lanning f° It to the Rill basin. 

rAt rell*ble tauter-levIl r.:::,; .s are avallaUe ftom the vest etid 

of all basin 5.11/1 only thl ftmturris of grv,And-leftter licvment 

are indicated on figure 9. 
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The yeetern part of tlia main basin La recharged by stib-

surface flow from the Yucaipa basin, deep penetration of rain, 

infiltration of runoff in streasibeds, and infiltration of imported 

irrikodatioo water. Throughout most of the period of record, the 

water taLle in the yokuver alluvium along San ltmoteo and YUcaipa 

Crae;Ls has bccn at or near Land surface; therefore, there was 

little opportunity for recharge from storm runoff in these streams. 

A small amount of imported water is mead for irrigation near the 

elctrene 'western snd of the L.e.M.n and there is probably a small 

amcA;zit of ground-water recharge from this alorce. FUrthermore, 

it is t1414,ht that grtiLna-water unaorflow from the 1,lestern Hertghts 

ax,..!s moves into the Eed19Aas Heights grv-ond-w4ter uraa of 7i,:lcalpa 

btc.sin (p. :215 ), but little is krivin about gmund-ilater oceurrenee 

ar4d movement within tLe area just north of tha Baaaing fault, 

a:4 it is not known wtatLar this ar2,a contriI>utes r4c:':erge to 

the f-In Ttooteco-Naumont basin. 

As sh.-4Aen by the water-lovel coatoltra (fig. 9), ivr.ound water 

mk:wt.a tlirvAgb the mgin San rlitoteo-71,tak:aont basin Cram soutbitast 

to northwest. In the relich extendiNg alxvt ) miles west of 

DeaJmont the heImulic arstIttat in 1953 av-Ir34;ed abvut 20 to 30 

fart 17er mine. PeWlem ebout Flrigleton Canyon and Live Oak 

CanAn the gradient vas stover, r4proxilitately 100 to 12, fret 

per mile. Dmrstress from Live Oak am4yon the gmit,znt flatt,yned 

to 11,cut ho .f et r mile near the !Alma Iines forAt and the vast 

sv-a-siln of tbe 4:*f,,An 
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!rasa 1?2P to 1945 ar avcrage of 2,620 aere-feet vas pumped 
Canyon 

ant' t°11y from wells in 2 /2-25 near Eingleton/for export soLitNward 

acroe2 the lfelemls to Fla:3 Jacinto Valley (3loason, 1947, p. ;45). 

ex.r.c,rt of grounel water continued at about the same rate until 

7i.,ce51.-er 1953, and in addition, some surface flow from near *1 

7a!,-",c was ,!qmiported. After' Dresiber 1953, the ax port of v%ter to 

the lar Jacirto Valley area waa stppel, and in 1)55 the only 

zraind water exported from the San rimoteo-ScuaBIG;It basin was 

7,- from Live Oak Canyon and the lower San Timoteo Cailyop 

area which was .,carted to the Puraer Mill basin. 
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Cherry Valley bas in 

The Cherry Valley stbasin of San Timoteo-Deaumont basin occupies 

a long narrow strip between the Banning and Cberry Valley faults 

(fig. 12). The Banning and Cherry Valley faults warty join to 

17.,A-m the west end of the stibbasin, but the east boundary lies 

byynd the limits of the Redlanie-Beaumont area and its pcsition 

vas not determined; hwever, near the east edge of the area of 

figure 9 a grollnd-witer divide probably exists similar to that in 

the main San Timicteo-ralvocit basin to the south of the Cherry Valley 

fault. If present, the divide shop u be considered the eseetery 

boundary of the Cnerry Valley subbasin. As shown on figures 8 and 9, 

the subtasin ranges in rtdth tram nearly a point on the west to 

slightly more than 1 ii1e on the i-Tesst, and is gut 7 miles 

The sUbbasin occupies a part of the northern edge of the 

'nemmont 'esin part of the r.,-.:alya-Beammont basin of Feats and 

Gross (1934, pl. 2). 

In 4- erat, grovmd water fltnis ?mu the draingtge areas of 

!foible and tittle San Gorgonio CY,t-As iouttarest-oard from the N6ble 

Creek gmund-wiiter area on the north to the Merry Valley s. b.rtsin. 

Grotnd water in the C%-eiry 7411ey erea is bellilved to occur 

almost wholly in the ';.an Tinoteo bc"s of Frick (1921). In 1)55 the 

zone of zaturation in the weettrn :fiart of tlle area ie-obdtly 41d not 

extend 4fward into the olAer yerticoa extent of the 

set rated mtiteries is unknown, beea,4ne no wells %1Ave r,?aced bedrock. 
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'Bottoms* the land surface is highly irregular throughout 

most of the subbasin, the depth to water is highly variable. 

IA 1955 it ranged from less than 100 feet belay land surface 

in the can on bottoms at the welt end of the subbasin to more 

than 200 feet below land surface beneath the highlands (fig. 13). 

The water-lovel contours in T. I S., R. 1 W., sec. k9 

indicate that ground water is derived from local areas north of 

the wells and moves toward the south, southwest, and southeast 

at a sten, gradient (figs. 8 and 9). It Appgiare that unaarflow 

troll the loble Creek area north of the BannlAg fault moves south-

westvard across the stibhasin and recharges the east end of the 

r_ain Van ilacteo-Beaumont basin, but details of this movement 

could not be determined. 

The west end of the Cherry Valley Bubb..sin is rocbarsed by 

infiltration of runoff fru* ?Angleton Canyon and the local 

JrairAges of the 'Wagps F4.11s. The entire !rvbt-esin is raelarged 

by t'4 leep pinotration of in. The direction of gr ,.i.ad---later 

itc#7,- - 4-,-.).nt in the vftstern pext of is area vas weet-Jarl at so 

avvimt3e grnelint of atut 125 feet per mile as of March 055 

(fig. 9). IVe:z714r3e tram the stu$.,.basin is retiftly by underflow 

?fir(.as the ("lorry Velley fez ',t and thrmgh the zap between that 

felit and the !tanning feult Into the main ,Itan Tiacteo-P,!ay.nont 

astn. luvels in the -e-estern kaxt of the Cherry Valley 

4.t,tasin are ...,yer:ew4.:,re as Mgt or h14`01r tl:sn nose on eitter 

side, in the Nuth Psa sttbasin of the T4cAlks t asina.,111 in the 

win Timoteo-neelAmcnt tariin (fig. 9). 
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Bouth Beaumont Iround-star Area 

The South Beaumont ground-water area of the San Ttmoteo-

Beewsont basin is situated between the basement complex of Mount 

Davis and the Beaumont barrier (figs. 8 and 9)sever, because 

no data are available, the east and west boundaries were not 

defined. The area is in the southern part of the Beaumont basin 

part of the Yucaipa-Beaumont talin of Ickis arri Cross (1934, pl. 1). 

In the South Beaumont area ground water occurs mainly in 

the Fan TImoteo beds of Frick (1921), but locally, on the vest, 

extends upward into the younger alluvium. TO the east and south 

ground water probably occurs also in the Man beds of Frick (1921). 

11-1.arly 1,400 feet of s-etlits reportedly wem penetrated in a 

well in 3S/1-15 (exact location unknown) beft;re Learok was 

reached. Also, near the rcrth margin of the area, well 35/1-5(41 

WA* drilled to 1,300 feet Lelor land surface, but it is not known 

whetl:tir bedrock WWI rov:hed. 

TIze aepth to ester in 1955 teed from teas t,;;,-.,,n 50 1%et 

bol,m 1141-4 a.ur:mce in the wvst part of Vac ama to boarly 150 

t..,.4t Lear well 3S/1-5Ci1. south off a town of B:.*:_zmont the Ipth 

to vater rangod from nearly 60 to 100 feet below land surface. 

W,Ater levels in the east part of the South Beatziont :a ^a were 

aboA 150 feet alx)ve thcalle north *cress the P:ta4mex.t tarrer in 

the men rfNn Tirxteaz7nort 1.)asin. Fkver, the d1ffer4ntisl 

sol=es the 74.5-akaunt barrier 44ereased wl6tvard (fig. 9) and the 
vzt4r btAiss of the Scuth re.cumont area and VI, lmin ^an 

tssin mew be in hydraulic continuity west of T. 3 
P. 1 W., ec.. 6. 
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Oround water in the South Beammont area is derived entirety 

from precipitation upon the area and upon the low hills of the 

Wvint Davis arcs. Tice direction of grout water movement directly 

south of Beaumont is uncertain but ow be northward and(or) 

wstward. Vater-level nmasurTaents mode in 1934 iNgest that 

a gros,md-water divide nay have existed in the center of 3,/1-15 

nekrly south of the posItior of the ground-eater divide in the 

rein San T1moteo-Beaunont basin in 1955. In the vesterm part 

of the South Beaumont area ground water moved westward undor a 

Ernlient of about 100 feet per ails in 1955 (fig. 9). The 

dirtetion of r! -water novetent it that little norti:ward 

Ieesage acrcss the PeAvzoat 1.,arrier occurs, but that the principal 

ditsrae free the area is at the vin end by v.ndarrlow to the 

main San TInctec-Ps.B*tv:Tcnt has in. 

Sege water is pumped for eLomstie t4ret irrIvition use within 

Vie area but none is kncwn to be eijavzted. 



ftble Creek Ground-Vater Area 

The Nabs Creek. ground-water area of the ran T.I.moteo-Beaumont 

basin extends northeastward at least to the margin of the Redlamis-

Tegument area fin= the Banairtg fault and the east margin of the 

YvcAipa Bills (fig. 12). Beyond the border of the area it probably 

is 11(.1-1nrei by the Oak Glen subbasin on the north and the E.an 

/1::raardino Nouatilits on the east (fig. 1). The area underlies 

the valleys of 36b1e and Little an Gorgonio Creeks and is 

crossed by at least two aQrtIvest-trealing faults (nig. 3). 

Ground water moves soutl.westward throujL the area from 

coniportmert to oompartaet through the unfaulted alluvium 

aal(or) by seeping through the barriers, and it finlly reaches 

VA) ClIerry 7,111ey subbasin. 

The ground water may be cortaid in the .Tun beds 

of Frick (1)21) but prnbably to mainly in VA old 03.1.uvitm. 

rieracsic data is cfinwletely lacking in much of the ef.rea but 

t:c.h of tbe water trvply for he town of i; 

from wells in the area. 
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NATURE AND ICMCNVEV.138 OP GROUND-WATER IMMO 

This section of the report presents data on the nature and 

effectiveness of the features vbic)i act as barriers to ground-

watiar movement and vhieh subdivide the Nedlants-3eaumont area 

into the numerous hydrologic subdivisions described in the 

21receding section (p. 153-229). In addition, the criteria used 

to recognize or postulate the presence of the faults and barriers 

are '11s-cussed, as are the possible limits of accuracy for their 

post Uons as shown on the several maps. 

The basement cceoples and the Potato sandstone of Vaughan 

(1922) are considered mat impermeable and fora the bottom and 

sides of the irregularly shaped depression which holds the 

Alter-tearing ;materials of the Pedlands-Ntaimont area. If the 

alluvtal dei‹,sits ware pmzerved in en und13turbed state, ground 

water probably wwIld flow roes the area with only aCnor variations 

in keraulic graditmt dlie to differences in 7,2,,Irmetbility, saturated 

thickness, and arca' extent of the livosits. Tor emxrple, a 

chance in creitto!.at rAky be obaorved near 2S/2-25 and 26 in the 

main 7,an Tioctoo-Zeviront basin (fig. 9), Vbere around water 

moves from the old red grays" into the f:::,:a23.--hat less pf:e_able 

^xn Ttoteo beds of Frick (1921). 

21) 
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In general the deposits would contain virtually one continuous 

'water body, and only winor undulations of the water table or 

yi*Lowetrie surface praahly would be observed if e.1.1 the deposits 

had rt-malned in their original attitude of deposition. Throughout 

the ri,41ands-Beaumont area and especially in the Yucaipa basin, 

however, abrupt ehAnges occur in the level of the water table or 

piescsetrie surflee. The changes are linear and commonly coincide 

with the traces of kern faults or fault sores. In a few places, 

such as beneath )entone and northeast of 14caipa (fig. 2), leen 

lc s show that the impermeable rocks of the bes.4.,ment complex rise 

above the sows of saturation and also block the mc,..nlmant of 

ground water. 
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All of the barrier features not known to be consolidated 

rocks are believed to be the direct result of faulting of the 

uwtons-olidated deposits. The physical nature of the materials 

Along the faults vhich cause a barrier effect is uncertain. 

In general, a some of vary poorly parraitabLit materials, produced 

by Shearing, cruiihing, and General comminution of the iniiividual 

gravel and sand fragments within the sone of movtaent along the 

fault trace, is believed to exist. The faults or barriers are 

not aonsidered to be entirely is nor is the degree of 

permeability thought to be the acre everywhere within the fault 

plane or sone. In general, the most impermeable barriers Nppear 

to be along faults having the greatest movement. Svech great 

mvvements are believed to have occurred along the San Jacinto, 

San Andreas, Crafton, and Chicken Rill faults, b-ut even there 
411 

water leaks t/Irougb or over the ugpermost part ofithe barriers. 

uhervver the bazment complex rises dbove t%o sone of 

:.,aturation, it is an effective trier to ground-water wri-inetrit 

and ft ram a bcaxtary of one of the basins or is -water areas. 

ne position of high bedroesk masses as shown on the vnter-level 

contour maps (figs. 8 and 9) and on the belrvok c..:!.!tockr i 

(fig. 13), are based on -dell logs tnd water levels in wells. 
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Qc~Glen Fault 

East of the Cretan Rills and the Chieker, Rill fault the 

Oak. Olen fault is known to be a barrier to grour'-vater 

bvt meet of the Crafton Rills it is not known tc be a grt-md-water 

ta2.-rier. The fault does not cut the younger alluviva cf the 

W11 Creek autbasin and ac offset of water levels ves observed 

across its c4fncealed positicAn beneath the r.)-LIncer alluvium. 

The Oak Olen fault forms a grounA-vater barrier between 

the Triple Falls Creek stIbbasin and the Gateway, Wilson, and Oak 

Olen subbasins. The barrier action of the fault is clearly 

demonstr0.0 east of the Crofton 'Fills along the north side of 

the lateway sabesin, 'Acre it offsets the older alluvium. A 

prwolmzed scarp is presarved just north of veils 1C12-24R1 end 

1V/1-1971. Ln Virch 1955, the diffiirence in the altit,Jole of 

the 'seater levels in wells 10-1901 end 19101 north of the sorrier 

and v11 10-13PI to Ve eolith was !tlt,out 3L5 feet. The wntsr-

level contours 1..2,st of the Cl'afton Rills for March 1955 (rig. 9) 

inAlcate that ground 'oter mved eastward in the Tri;le ?ails 

Crelsk etibbasit at a greedle4-it a 9.1w.A4 250 feet p3r mile, but 

!n the Gateway ovhbtsim the direction of emcneAt was 44c.cst-

vArd at a gradient of only evut 50 feet per alle. 

vat.er-lsvel altitude of 3,33C fcret a vet sea Level tn well 

10-20(11 s%gsetts that V.,* 4"Brier effipct ext*nris eastward 

along ft, Alt at least thAt far. 
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Ontelmy farrier 

rut existence and poeitien of tht Gatcvm,), barrier extending 

northeast of the 76caipa fault, as shown on figures e and 9, are 

iaferre4 entirely from hydrologic evidence. The barrier separates 

the Getaway st3>basin on the northwest from the Wilson sUbbasin on 

U." southeast. ?b. water-level contours for Karch ishum that 

in the Gateway sUbbasin gm',.;Ild water flowed eouthwestwurd at a 

gradient of about 50 feet per sale. 1n the WIlson s,,Xboasin 

ground ester flowed westionrd s.nti southvestverd at a gradient 

of ibut 100 feet per stile. Where contours in eJe two basins 

are projeqted to intersact, e 'rater-level disrlaerient of 73 to 

125 feet is in4teetcd abort at the position of the r.tatevay barrier. 

Crly t.1.1) 4471-1Rimmte position of the barrier is inditted, and it 

h:.11,i b.!! anyvere be:veer a line drawn frm well 1S/2-25Y1 to 

w11 Irti-r01 and a line lees fron well 1r/2-36c2 to well 

11,11-300. in tIlis area t'-& trend of tbs v,:i:'!ary fault 

'pattern is nortl-eaot end t 'barrier nitown cn figure 9 was 

rlacoa to fit this pmttern. The norttpl-aeterr extent of the 

Casvay beurier is unklown, tut may ftxtcnd tc, the r'sX Clan tsult. 



There is geologic eviden4e that a !limit extends southwest 

across the south side of the bedrock high between the 7Ucaipa 

and Mill Ranch faults--a possible southwest extension of • fault 

at the position of the Gateway barrier. Well 1F12-25111 encountered 

bedrock at an altitude of 2,1400 feet above sea level. Well 

1.5/2-35H1, 2,500 feet south, bottomed 57% fort le vs: at an 

altitt!de of 1,t2( feet dove sea Level but did not encounter 

bedroc. In March 1955 the meter level in well 1C/2-25L1 was 

at an altitude of 2,W feet Eiove sea levels hut in veil 

15/2-35F1 it vas at abovt 2,l&) feet. The water-level drop 

and the such: greater depth to bedrock could. by explained if a 

faolt Acre present, but the change in the t.lepth to Wreck 

bet4een the ww±lls could r!sult also from a ncrmil beerock slope. 

A bulled bedrork hill urlfal:Ited on the sotteast site eould form 

the erciund-witter barrier tt:tven the sf,Jicsipa end W.11 ranch 

faults. Conafrvently, no fnvIt or barrier is shown on t!:1! mvs. 

The hil:troaAp1.4 of wells 1S/1-301 in Catvay 

(fig. 17) and 1S/2-36C2 in vfl5on -60...:t.ssin (fig. it) e4 A11 ftt 

differertcer in the charaet,r of water-level fluetliitions in the 

wills, e.n4 diffr:renc,!s mpse.;*,A tlIst twc snibbaains are 

kyoroloalaltn "ne -water level in will 10-3A1 has 

deN4ined continuotsly since 1226 and only a r.-,Thoetior in the 

rate of 'decline occurred during the vet period 1937-44 (fig. 2). 

Or t!u‘t other ha- ', vfql 15f2-36C2 Ceclined tr:.11 192( to 1937, 

rvocNared iwarly 20 feet Prom 1937 to 1946, then tegan a decline 

t23t c'ontir- red to 17;4 vten the water level tell below the depth 

of th=3 well. 
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Win !.ke-rith ftUlt 

The gill Ranch fault is shorn on geologic section D-D' 

(fig. h) and b/ the bedrock contours (fig. 10). The fault is 

entirely within the Gateway subbaain. A difference of at least 

tloo rt:A exists in the altitude of bedrock bets en well 1S/2-2942 

and %mils 1S/2-2511 and 2511. This great displerexent is along 

the =till Ranch fault, but no sarface trace of faulting is present. 

The eater-level contours (figa. 8 and 9) shoe a difference of 

about 20 feet betweari the water level et well 1.5/2-2,R1 and that 

in VA area southeast of the Rill Peach relate Also, the difference 

between the water lcvvla in te area 3074114est of veils 1S/2-2911 

and ;f5112 and that at P,111 1:12-35F1 in the ChIcken Will sabasin 

is at least 200 feet. 71-;* t=airier action of the ?ii 1.1 FAnch fault 

is believed to cause these disparities of -water levels. Iwo ter, 

no ,Y4tar-lavel displesceaent ve.s as(Irved in 1;5, between wfAls 

1S/2-25L1 and 25 2, on cwosite sides of tba fsult. 
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A second interpretation of ground-water eoaditions in the 

Gateliay subbssin is poosible and almost equally as plausible 

as the one herein developed and shown on the water-level contour 

awe. if the Yucaipa fault is assumed to be-zone ineffectual as 

a grc-Jvi-water barrier northeast of well 18/2-25L1 and if the 

Mill Rah fault possibly has displaced only rocks of t tazement 

complex and does not otherwise affect ground-water flow, the 

eater-level contact* in the area could be reconstructed to 'how 

the water level in well 1S/2-201 to be approximately et the 

same altitude as the levels in wells lS/2-25A1 and 10-30El. 

This inttnretation would meessitate that vaterr could move 

freely rrom the main part of the Gateway sUbl!asin westward into 

tame Nrta noremest of the Tu‘::alpft fault but vould also move 

southvard and lees freely into the wilson atZbasin across the 

Catevai barrier. In 1)55 Vie high bvIrock b4eath wells 15/2-25L1 

and virtwalj prew,!tad •wtficw ,u-mthweetward to the 

Chie4en Fill Tuttasin ',A did not prevent outflow durir.g ..?eriods 

of hig.lier wtt3r r. ITN are insufficient data to ”teblieh 

Gr dis4;xedit ei0er of thtse interpretetions, but the presence 

of a fault is postulated b+ ;se of the regi,:inal geologic 

tonditions. 
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Oum Mance. rmult 

The Casa Blanca fault and its trc,und-water barrier effects 

were recognized only after examination of the ok-zewhat meager 

well-log and ground-water data. The fault sone separates the 

Cmk Olen and South Mgsa subbasins on the mouthenst from the 

Wilson subbasin on the northwest. The trace of the fault does 

not appear at land surface, but well logs and water levels from 

veils indicate that it trends northeast as a none and has at 

least two branches at its north end. its approximate position 

is a' awn on figures 3 and 9. "ear Oak Glen Creek the total 

difactnent of bedrock and water level was about 480 feet in 

1;5. The easternmost bramh of the fault is a *.currier that 

v6bably extends ix:arty to 1and surfere betwain h l.is 1q1-29P11 

3211, and 32112 and wells 10-31A1, 31A2, and 31E1 (fig. 5). 

Alto, as ahcvn on Wrologic profile 1#4" (fig. 5) th wstern 

branh of the fault may displace bedrvQk nearly 300 fe-et but 

jiKanibly does not greatly retard tt---z,0111-yater 
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Solithvest of Oak Clergy Creek the fault is be to displace 

the by anent eaerlex at shown on geologic section D-O' (fig. 4), 

but grc'„nd-vater data are %twat ccepletely lacking. Bowever, 

the eater-Livel contours for 1945 and 1955 (figs. C and 9) show 

that the water level seer well 20-1/1 was in accord with Close 

in ot:-.er yells in the Wilst subbasin but stood about 100 feet 

higher than the level in thq South Mesa subbatin near well 2S/1-7M1. 

Also, ex: ainations of the hydrographs for wells 2S/2-1181, 12)11, 

and 243/1-7MM shoved than all to be similar, and the levels in 

those wills are in accord with the levels iL other wells in the 

south Ysa subbasin. Bec:ause soutbwestvard projection of the 

eta Blanca fault trace wttabee the 0.14,6xont pc.sition of the 

oliscrealocies, the Casa Blaxica faiat is believed to 

ext,.,nd rrom the (`mss Mon fmat to the Yucaipa fault. 
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eta to support the existence of the barrier northeast of 

CaI Glen Creek are meager and it is not kncvn which branch of 

the fault, if either, is an effective barrier. If the water-level 

gTuAllent in the Wilson sULbasin was projected northet.stward to 

this locality, in l95 a water level of about 2,600 feet above 

sca L.:ye' would be indicated near the Oak Met fmAt. lbwever, 

"re water-le-via altitude in a well (not shown) in Wilson Greek 

1d00 feet east cf destroyed well 18/1-29R1, et the map 

1J(....ulary, vex alxiut 3,250 feet above sea level it July 1954, 

which was in accord with levels in of Ler wells in the Oak Olen 

subbitsin at that time axd 6.(JC to 70C feet higher thar. the level 

problected from the Vile= tr;b1:ssin would be. CtLsevertly, the 

Cana Blanca fault is believed to textena to the Celt Glen fault 

tInd to form a barrier to grc.und-weter gicvsment. 
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717,e existence of the Tueeipa fault was recognised only 

after az eltalnation of well logs and ground-water data. The 

fault -sliarates the Wilson and Scuth )tesa stubby ache on the 

nortlast Erma the Chicken Mill sUbbasin on the northwest. Tts 

pcL-ition is most cles.rly evident between wells 15/2-3581 and 

36N1 in the Wilson sUbbesin and wells 12/2-35R1 and 2S/2-2Di 

and 2r1 in the Chicken Mill subbasin. A displace ont of 100 to 

125 f*tt across the barrier in this vicinity is shim by the 

water-level czontours (fig. 9). The contours "lac etccw that the 

direction of water acwseut on both sides of the barrier is about 

the cum. but that the grnaint in the Wilson subbasin is at 

least tides as ate as tlat west of the barrier in the Chicken 

Will tvtiasin (fig. 5). 

The exlatenee ofte fault south of well 2S/2-el 

:,annot be dater7Ined. vith as at a of certainty. An 

abrupt chetge in the we ..w hAraulie vAdi4nt alo-ng the 

Ilanritag rtkult betwen veils 2SI2-15A1 and 25/2-10c1 she 

tIlat the fault ;wale bet-A-ifen the wells. Th4refore, tNs 

extesion of the 7,:arrier to the 3awining fault is on this 

meagor data. 



Because the TUaatpa fault is approximately alined with 

aripart:IA be crock displacumeAs and because h-Arologic profile 

1P-I' (fig. 5) ahow9 that the barrier remains effective then 

water lewels are high, the barrier is believod to be the result 

of faulting which affects all tester-bearing deposits except 

t clan. alluvlum an the younger alluv1 um. 

water-1tvel contc,:ra (fig. 9) show t:75at the water 

1..vel in well 1S/2-251.1 vee in accord with levels in wells 

1.712-23N1 and 25R2 to tlx, west but that it •.C5 0014 6o feet 

lcvar than ths level in =fell 16/2-25K1. Thus, s water-level 

dIscrciaz%7 of about 4' may exist loroes the racsipa fault 

between wells 1E/2-25n :z 27.1. In suppc;rt of t!',e thesis that 

a barrier exists along tbe T-c-alpa fault in the 

the LArogrvhs of wells 1",/-25M2aid 25L1 show a rApiii d2cline 

;-Ting wets ttArt:Id at well 25N2 e.trly in 1)53. This 

rvid leoline is not refloc tad southeast of the r;cai,ps fault 

in the C4t4way subbasin, a . -1::cArn by the lixdr‘,6raph for well 

1S/1-3(111 (fig. 17). Ma 1)45 ./:.Ater-level contours (fig. 6) 

show that during 1945 and pr.,seIbly the entire wet period 1937-45 

(fig. 2) and lerior to hotavy wit's ire fmt well W2-25M2, 

arrarontly no Amp in wat4er level vtouirtid -mss the YVcalpa 

ftult in the Gatevay aubbasin. 
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Chit.k,n Rill Vault 

The Chicken Rill fault extends tram the Naming fault to 

the Oak Glen fault as the main structural and ground-dater feature 

in the lUtalpe basin. It s4parates the Chickan Rill and Cateway 

aahasins on the eouthemet from the Western lei- is ground-water 

axes on northwest. it is as own on figures 3, 8, and 9, along 

sic;;;411st side of t. Crafton Rills and the "e stern Nights 

k.,rund-vater area •I' re its oncletence and pooition are known from 

61.irftze outcrops and faultline ecArps (fig. 5). The fault is not 

known to be a barrier to grounA-vlter mcvement everywhere along 

its exposed trtice, but the Imter-level contclurs (fig. 9) and 

hydrologic profile r-f' (fig. 5) eh that in 1955 w0,er levels 

scrcss its t.-w..0 limre Ion' lay AiEplaNtd by aboqtt 125 to 175 feet. 

A lack of wells an eitl,r!r efde of the Chle)tvin Will fault 

north of Vcaipa Bcklavtird 17Las it twasilllc to E!=t-trainot water,. 

levm1 along that 1-rt of the fault. ?fit projecting 

the vnt..::r-leiel cant =urn and hzdranite grall,nt8 in the ':esterla 

!VI&A,3 !us,..a and in the 103b43in north of the P111 ?Aneh 

rs:JA it appears that the frtilt in 9.r. erfectivr harrier ',long this 

mlet as well. 
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The barrier effect is most noticeable south of Tkmaipa 

Boulevard and the early history of the area eontains many 

reftrences to "Chicken Rill Springs," which re suit from grow 

utter rising to the surface along the upgranent side of the 

barrier in the Chicken Rill sUbtasin and flowing northwestward 

ov.er the fault into the Western Itaiets *res. The prtncipal 

i,cire area vas in a mall canyon near the center of 2E/2- 3, 

aDd Indian aampsites are still in evid.ence at the base of an 

escarpment near this locality. A large marshy area ectItaintag 

poorly developed peat beds existed in the earv,= of TVcalpa 

Creek just southeaat of the fault trAze whare, until recent 

years, eff11;ent gro‘and -eator contributed to the arvwflov. 

vstar wale in 1955 were below land s;zrface iverywtlere 

in Chicken Hill gr,41)},asin enst of the fault. 



I anal: cult 

The geclogic map and water-level contours (figs. 3, 8, and 9) 

show that the Banning fault extends eastward across the Redlas4s-

mumont area from the Loma Linda fault to the eastern margin of 

t'v area. It separates the 5am rimoteo-leaumont basin on the 

1.4....thwest from the Yucaipa and Bunker Rills basins on the northeast. 

Nbt,:idant vologic evidence marks its tsar and Shows that the 

fault is a major structural feature along wtich large-scale 

movzsg3cts have occurred. Direct evidence of the efr4et of this 

faulting von the hylrolGdic properties of the water-earing 

117..rials is available only to small sipaLta along the fault 

L.,-.74x..3, however, and thrzaghout most of its Langth an elnost 

c vie.* lack of wells on eUhar site makes it L4possible to 

letraine whether the fat 1t acts as a liarrier to groll-vater 

mw,7mient. 

Southeast of the Tucaips Mills the fault trace is red by 

mil esaxgaents in the older alluvium but the ;founger alluvimm 

le and Fratxemtary records from vliely scotter-,-.4 wells 

that s,;:se 411placizient of water lev.els occ-urs ainvas the 

N. trace. lOwe4vr, t=etauee oonclusive data are lacking, the 

fault is not ka:own on fie,7,ze 9 as a ground-water barrier at this 

tocality. 
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The main fault trace beruis slightly eouthvard west of U. S. 

Highway 99 and the barrier orfect of the feat, if any, between 

the blihwmy and San Timoteo Creek is unknown. When more yells 

Are drilled on both sides of the fault, the data should ineicate 

v -wther the fault acts as a barrier to ground-water movement. 

77vrthwestward from the Ykkcaipa Rills a breach of the laraimg 

fault is believed to extend northwest to ibovt 1.2 mdles beyond 

Live Ock Canyon. The water-level ecntours and the wr.ter-level 

men4r,lrements in isolated vells ihov that this branch of the 

fa; It is the southwestern boundary of the rcAxe: raa anA ClAcken 

Hill oubbasins. The wattr-ltwa dierlmeement across the branch 

feldt prdhahly is not gr;mt, 'Ind the nature of the occurrence and 

noovcnent of ground vator b-4,itven the 70Ain fwiit and the branch 

fault is poorly known. Althouth the evidence for the branch is 

of a,onclusive, tha fav 19455 vater-leval measurztents anal able 

lodicste that the water Lewis beta-ten the main fault and the 

branch feAllt fit nore closely with the :evils in the 76in 7Teaciteo-

Ncint te.ain than with ttc;i1 in the Chicken Rill WA-esin. 

Ala°, the eAracter of vater-level fluctuations and the rate 

of vater-level decline in veil 2s/2-1531 are vich aifferiwt from 

rste of decline or the in 4e1.l 2S/2-10 q1 is 

the Chicken Rill subbasin. A istp‹xt'd water level nrivm itnAonad 

test veil 202-871 indicates that a vtter-level 416,rtv;s2ent 

ocmrs across the northarm traes of U. brsnch to It w is it 

patitAs south of the t16,%tern rights area and ncirt1;west-dard traa 

t_e toterin with t CW7Aen 4111 ult. 
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Cround-vater flow acrvss the Banning fault from the Ban 

Timoteo-leantmont basin to the hunker Will basin, oectirs near 

t!'s vest end of the fault. nate to she precisely vtere 

underflov c-,lovri are not available, but the water-level 

in-,!icate that it pr6t,ably occrs west of the intersection 

ef the firing and Pe4lands faults. This ciitertion is borne 

ot:t by the few lizter lev.qs in the northwest part of the tx&isois 

4hich 4,-.T .tar to be ss high or higher than vatr levels 

in •!:he an Timotao-11-41:mont basin. Therefore, it is probable 

that the balk of the outflor from the San Timoteo-B-talAaont basin 

ocmrs vest of the intorsetion of tle Redlands and Bar.ning faults. 

The flatt4ning of the hylmulic gradiert just 4)ttream 

frcll the Prnning n2ar ran T!nicteo Nnyon may be caused 

by the tarrier action of VA1 fftult or by a restricted cross-

Dectic.nal area through which eutflov c-sn 11‘-cause of 

Vlis uncertainty, the main ;,sYt of the iltivL nl e; fstlt is not 

sl'Nen as a 1.1bIrrler togrvAnd wuter on the wat.lr-ldvel contour 

ri7.re (ries. 8 and 9). 
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eben7 Valle:, IN-tat 

M,trry Valley fault is elpc,sed alc;nz of it:,2 trace 

(:ig. 3) and it separates the Cherry Valley st01,asin cn the 

ncrtheast from V:* main MA TImotec-Beauzont basin on the south-

st. Wells along either side of the fault show that water-level 

-!rni,1a,..%elents are present an.,!. it Is probable they are 6rtatest 

the scutheast. Ii March 1955 the water levels in the San 

T:r.1../tec-Icsl.mont tesin west of well 2/2-23C1 ad act appcar to 

tl]ie prTsence of this fault. In 1345 whim water lev,As were 

h14;ber, the barrier effect peered to extend as far vest as the 

juncttxt with the Panning favlt (fit. e). 

To Siniileton to l'etver. wells 2/2-2471 

ankl 224,3 co the portl. are. veils 2:V2-24n, 24U, and 24.1,4 tai the 

act:th; in 1)55 the vatt.tr-l_vel diFplacemeDt betwuen thew two 

,groups of wells at ties YMIS (.41 the order of 100 feet. Fhrther 

eouthetst in 1955 the V7Iter-lavel disp/.3cemert 1,ttvittn wells 

2ff1-31071 end 3)73 vas about 150 fett. Vattfr-level re(,,,rds for 

12kh show a eleiidrity of boat 230 feet *.i.etyer. wells 2S/1-297. 

and 297.3 on t north and wells 2S/1-2A1 and 2975 on the ovuth. 

north of tIle twat at this Lmality t):le water table stUpes steply 

5.nd the w*ter-lovel contours e-,2,gcst tl.zat a iiisplaz-ement 

of e_Nout 175 Feet gisq occur at the fault. 

Zeutbt.ast of see. 29, T. 2 8., R. 1 W., no wells ars dT,ilable 

inalcate tte ftg-nitule of the t,Arrier effelt, and the fault ti‘nce 

(tots not it,ar at 1and vurfv.mt. Ct!Isvently, the soutst4ard 

extottgion of the C4-irry Valley teat is ;p:tilr&td t>t the ve.tar-

le- -fe ,:tol,c1,.r saps. 
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Beavacnt Streler 
+OW 

Grclad-water data were the principal ovidenog used to 

determiLe the existence and extebt of the Beaumont barrier. 

It sqvrates the South Beakaunt ground-water area en Vs south-

wcLt frQa tlag als;Al tiara Timoteo-Beammunt basin on the northeast. 

A Lroad Lone of sLearing arid mall-Aisplacement faulting is exposed 

it. mad oats along state Riakwax 60 in 35/2-k about on the westward 

extension of tbe Bea .t '..e4rrier. The southeastward extent of 

too barrier is unkr.own. Its affect on ground-water movement west 

cf well 33/1-611 is not certin becaupe wells are lacking, but 

t1_4! cot-Itch:re (1.1zs. 8 and 9) show that the cater levels 

IL ';.-4 Souttl Iieaumout area may be taut the SaMO altitude as those 

iL Auin Sun Ttinotco-Beatiwont basin about half a milt west 

3W1-6141. 

1ater levels across tbe l': -/Tier are kis:A/iced -about 75 fast 

bctwea wells 33/1-611 and 6a and l50 frtrt between wells 30,541 

and 36/1-511 (figs. 8 and 9). Tbe only other otiring which 

ith-hiaLvstic wat4r-levsl r-,:tslments viJm oade was 19341 water 

levEas in wells ftouth of the lAirrier wt2:ce about 200 to 225 test 

?hi her thaa those in wells y/1-37,2 and hn. &Never, ountours 

ara4n on the 1934 vr,,t4r le-.'F le in leflts tooi.:tb of the barrier 

Alter movsd at a nlativoay stav gr,dient north-netvard 

tat inr the tAriler And wall 30.-)43 the Approxtmate 

1,121..!, ut of water across the barriar vas pn7bably sIvAt 

175 tO 2D0 feet. 
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The water-level flmtuations in wells afford additional 

evidance for the existence of the Sem:moat barrier. The 

hydrocraphs for wells in the cistern part of the main San 

T:lotec-Benumont basin are consistent in shoving a et-ntinuous 

gradual decline in water level and virtually no expression of 

vet or dry pericgis (figs. 2, 24, and 26). In contrast, the few 

availeble records of water levels in w-lls in the South 3.311' oert 

,Area 6hov a marked rise in water levels during the periol 1937-43 

wUch uss relatively vet (fig. 2). 
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Mill Creek Barrier 

D*wnstream from the mouth of Mill Creek Canyon several faults 

etr11., nore or less parallel to the San Andreas foult (fig. 3); at 

lea.zt cc.e is believed to be a barrier to ground-water movement and 

Is in called the Mill Creek barrier (figs. 8 and 9). The 

relextd feu' is locally are well ex geed and also saty be barriers 

to ground-voter movement. FUrthermore, additional come-tiled faults 

asented with the San Andreas fault probably exist in the area. 

The Fill Creek barrier se:Jexates the Mill Criz,ek Canyon subbasin 

on the north-sast fro the Mill Creek sabaFin on the southwest. 

Althouch the ilittplacment of water levr1 across the MI11 

,"raek barrier betwoen the Mill Creek and Mill Ceztic 014yon 

blpins rwears tsoal on the w, t" (fig. 9), the dIsplatenient 

may be veater tMn 125&tt :mar Mill Creek on the aorthwest. 

The feats do mot dis,p1,;:ce the rcrzzer ,aluvlum, insofar 

t:Ar be det.arenod (fig. 4, sec. 5-39, and coLsIT:entil do 

not 1A;,ele the flow of groan water throvgb the yo racer alluvium. 

Viay Jo isveds the flow of 3ater thrt4h the old ret gravel and 

the olaar !Alluvium, howver, and the +.:ater-level dis2laixtrient ecroes 

tbe Mill Creek barrier at times may be l3ester V.An 150 feet. 
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Test well 18/2-14112, drilled for the city of Redlands just 

upstream from the Mill Creek barrier in the Mill Creek Canyon 

subbasin, penetrated younger alluvium to a depth of 112 feet and 

the Potato sandstone of Vaughan (1922) betvoen 112 and 145 feet 

(fig. 4, section 1-39 but did not encounter ground water. Bi.waver, 

It'll 1S/2-14n, also in the Kill Creek channel and only 480 feet 

to the northwest of yell 10-14121 had. a static water level but 

25 feet below land surface at the tine yell 14E2 vac drilled. rt 

appears possible that well 1S/2-1431 pc.letrstes a very shallow 

watw body in the alluvial dekosits that is 4raini4g southward 

into the younger alluvium bewath Mill Creek tram the older -,,posits 

north of (l1l Creek ukstrasm from the ML511 Creek terrier (fig. 5). 

The water in the old red eT...,-Yel may be draining southward into a 

deep channel filled with yotinaer possfhly south of well 

18/2-14141. 
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Greenspot Fault 

Oreenspot fault is believed to be a barrier to ground-

water zovement everywhere along its trace (figs. 3 and 9). It 

9-7-Tarates t!74e Creenspot and Santa Ana Canycn sutbesins from the 

moan cart of the Dunker 1111 basin. Walls 13/1.97111 and 16,1 

were drilled northeast of the fault and when drilled reportedly 

had water Levels above lend surface. A nat.Liral swam, caused 

by grovnd water rising. to the surface, formerly exi5td. allog the 

1Tstream side of the fault, springs were present in the small 

cn4.,:-ons that drain t!rme Cree'opot area, and an extensive area of 

blaAL soil Ms leyeloped ftlong the upstream tlids of the fault. 

A 'titer turnol was dug thro*h the fault acre near 113/2-941 

frv7,3 the deunstretm slle, but 1-Alcaune of construction difficlatigs, 

it was not =sod exten6ively and is nov destroyed. 

Xn 1900 the water levrl in well 1,5/2-16E1, now Ustroyed, 

vas eb,uut 3)0 feet lower thLn the level at 144-111 16F1 (Mw.,denhall, 

1)05, p1. 12). 
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Crafton Fault 

no Craft= fault probably forms a barrier to the movement of 

gro,:ind oater through the old red grovel amd the older alluvium 

everyvre along its strike. it separates the Mill Creek sub basin 

from t1-2 Menton* sabasin and the Sand Canyon and Redlands !bights 

zround-vater areas fr the Reservoir sUbbasin. The fault does not 

diewlace the your alluvium, however, and consequently does not 

sat as a barrier to the movIment of gxoumd water through the younger 

alluvium betveen the M111 Cmek sUbbasin to the Mentone sabsein 

(fig. 6). 

Ths bexrier action of the Crofton fault is clearly dezortitrated 

10,',cre it passes between wells 14/2-29111 in the Reservoir s•. basin 

and 29 in the Sand CRAvon ground-vater aroma. nere the voter-level 

di5ylacmect %arose the fault vas ti out 170 ftet in March 1955 

(rig. 5). SIsevhere the barrier sc-tton is mat so clearty denonstrated, 

bA2,(‘.ause of a lno.k of eaLTani'm wells across the fault. Veil 2/3-1DI, 

however, is just south of t!.- e Crofton fault in the ledlanas *eights 

zroand-water area and the petition of the vntor-level con tours 

illiticates that the v4ter-Level displaaenient along that rich may 

be %bout 120 feet. 



The barrier action of the Cretan fault is less elearly 

evident but is nonetheless persistent along the western limit 

or the Mill Creek sabasin. Bare ground-water outflow from 

the Mill Creek eUhbasin mosses the Crafton fault principally 

through the unfeulted yetulger alluvium. As Shown by the water-

level profiles en figure 6, however, a barrier action, probably 

cavaed by the faulting of the older deposits, is indicatei by 

the artatly increased gradient dolor:stream from the barrier as 

compared to the relatively uniform and much flatter gradient 

45%.ream from the barrier. 

Other tvilence for th fault is the minor displacement of 

bedrock (fig. 6). le major or abrupt changes In the saturated 

crclz-aectial aria occur ir the *ntone subbasin vtitre the 

vat:sr-level grad:ent is fairly uniform and is nearly parallel to 

the elope of the bearvek e6r:Ice. If the vestvardly increasing 

thickntss of all-t;v1s1 ARktrtals upstream frce the fault in the 

MAll Cr:tek outt,asin e.tauW t1-4 dlIpth to eater to increnee toward 

t7*,e faat tid to :flore or lasz parallel the alcpe of the b4drock 

eLrface in MIll Creek sun.asin, as it 4oc,s in the Mant()ne 

sv=nasin, then a chanie in water-level gradient et about the pcAtition 

of tLe fault could be explained without a terrier. 

255 



Data derived from test well 1S/2-21101, drilled for the 

eity of Redlands at a sit.t eLgsested by the leological Survey, 

tn Large part made it possible to determine the pre secs of the 

'.:rafton fault; the geologic and water-level data Obtained confirmed 

the potation of the fault and the magnitude of the ester-level 

drop across it. 

Finally, further evidence for the Crarton fault was in lied 

by ltx14-z,-tari—A residents who reported that a Arnow area formr,,rly 

exi.-ted smith of MAll Ceeek Poad in the vicinity of well 15/2-21N1 

on the :44redient side of the fault. The fault was instruNental 

in ea,;sing water levels to rise to /and surface and to form the 

clemza on the wpe,rm sP^. This Irza was ill 4n locally as 

°tamer' Spriz)gs flierage (proZctod north to section. SS-f', fig. 6), 

%rd 4.0k,btless exi4t.A at tt=s when there wax coasideribty more 

grol:nd-v:Aver ub..f,arflov t7--in in 1955. 



Redlands ?suit 

TL d/ands fault is bislieved to be • barrier to the 

movumnt of ground water ti rmgh all the alluvial deposits older 

than the younger alluvium ever re along its strike betwen 

the Yucaipa basin o the eouth and the Bunker rti11 basin on the 

north. The barrier action of the fault is cihrly demonstrated 

whera it pazses between wells in the Soservoir slitbasin just 

scuth of the fault and veil 1S/3-3531 in the Aedlands sUbbasin 

just north of the fault (fig. 5). ere the tinter-lc:Niel displace-

ment across the fault in Nhrch 1955 Vag about ex fret lowr on 

the acrth side. Similarly, tLe level in yell 1E/2-301 in r.mervoir 

svlkatin vas but 75 f 1,,ver than that in well P11 in the 

Menton/ subbasins and the/ el-e only BCC N-Ikt aart. linrs 

the barrier twk•ton of the fault is lets plainl4- derir44, 

veils have wt been ArillcA adjacent to the barriqx on the 

- -cpatresa and 44,11.4-Arcpm Nc7ertheless, nert7;etIlt of CeLter 

,,Strtmet in PeilAnds, the vatAer-lavel owtours show a c-k •,alaerable 

ditirla4ment of veter levt14 3cross the Poelands 
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The extension of the Redlands fault northeast of the 

interieeticv with the Wntcme fault is inferred mainly from 

grmind-water data. The Redlands fault is univae in that the 

coLtcrs for March 1755 (fig. 9) show that at the east end of 

the fatilt water levels were at least 100 feet higher in Manton* 

sx:baslas than those in the Nimperroir subbasin, whereas at the 

vort end the levels were nearly 100 feet higher in the Reservoir 

subbasin than those ln the Menton. subbasin. The levels WY* 

at about the same altitude, i,553 feet above sea level, on 

eiti:er side of the barriar Pear the center of 1S/2-30. The 

4attr-lev0.41 contours in the rmstern part of t M3rItc-ne -411,8111 

t%at &capita the Zarb difftfrice in vter levels no 

siircciatble tausntity of the wat4r from Mill Cratl stttesin 

cryilf=od the barrier to retwa-voir subb4sin. Thc asin zos.irce of 

vater in Reservoir subrbasili is from the Sand Chzirill crond-iitaer 

458 
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z.tine Nult 
4.0.1.A.....eirMLOVIOMOOMMS 

The presence of the NItone fault in about the position 

shown on fires 8 and 9 is Used principally on the offset in 

water 14ve1'6 and the abrupt flattening of the hydraulic gradient. 

The Menton+, fault separates Nentome sUbbasin on the east fro* 

the Re,Ilands sla.,basin on the vest. Oeologie aata Wiest* that 

structural movements slozig a p.robable fault, at about the 

position shown, have diaplace3 bedrock dclinvard on the vest 

side rzlative to that on the met side (fig. 6). The water-

level coritotIrs shoe that linter levels are tlzo diaplaced sharply 

at about the same position. ria addition, downstream from the 

faldt well lciss show a large increase in eroatt-eectionsl area of 

the alluvial dzposits. aths other hand, .oc, twAlt wasrp is 

vir,iblis and ecologic .lata do not da:vonstrate eorkelllairely that 

a c:_naeoled fault striks P4rcss the valley floor at 0:pout the 

,wsit$,im cif the Ment,)ne 
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The offset in vater levels of batveen 100 and 150 feet at 

about the position of the Mu-Acne faxIt could be caused by ground 

water clascaAing over an abrupt displacezent of the bedrock surface, 

by a barrier in the older alluvial deposits, or both. The displaze-

sant in the bedrock surface strongly she the existence of 

$ fault, and hence, the fault probably has tut the elder alluvial 

1e;osits. k7coraingly, the offset in vater levels Inv be relat*d 

to bath the 4isplacement is bedrock and to the barrier as ion of 

▪ fault. The exist4Ince of a barrier is indicated by tht hyaraulic 

Srldient gpstrema in the Meteme sxibbsein. BARpel. rcprted 

vuter-leval melsmrments at will 1P/2-181,1 (ncv destrcied), well 

1)K1, mnd at others, in 1)11 and 1912, the slppe of the ,)eter 

table vas about conetTint upetreen from the fault. If t' ere wry 

no barrier in the clAar alluvfll ieposits, the grItAint of the 

later table, due to na l'crlse In saturattpd cross-sectional 

area, weld have stcvened ;rogressively e.s the dikplaconvat in 

t..'xtrvi_tt was appro•achAL 
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TurtLer evidence of pc:sible faulting is wages-Led indirectly 

by the abrupt flattening in the water-level gradient from 173 to 

2) feet per rile in the Menton* sUbbasir to 23 to 50 feet per 

mile in the Redlands sUbbasin. Profile R-t' (fig. 6) ahrm 

Vet the maximum thi(lkness of the cider deposits increnses tram 

l ,bout 200 feet in the Mentone slibbasin to more than 500 feet in 

Re alAmds sabasin. Thus, the abrupt flatteming in gradient 

vnstream from the fault is caused by the abrupt tn.lrease in 

cros3-aecti.ma1 area of the deposits, which in turn 

muixests that faultin8 of the older alluvium and old red gravel 

has occlirred. 

It is INtlieva(1, that fault.Ing has prrottutod a zone of redlIced 

?.illavebility through Which ground-weer outflow from the Mzntone 

:;111)hasin passes; on the ot!.„ar hand, the outflow naj vler 

!-,Ne fault. frAa oorc',ximate leection of the fault is bett-Jowl 

wells 14/3-2571, 24RI, 15/2-191 and 18141 in the Redlands 

and wells 11/2-1811 and 1841 and 18/3-2571 in ths K:Iltone atibbasin. 
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The existence of the Bryn Mawr barrier and its position 

ahovn on figure 9 are inferred entirely from hydrologic data. 

It ,arp..rates Redlands sObasin on the southeast from the main 

part of RuaAer Will twain on the northwest. The strike of the 

barrier stAggests another fult, parallel to the Redlands and 

Craton faults, in the area at about t position Shown; but 

water levels from veils in the area are sufficient only to 

locate it approximately, particularly the central pert. In 

Mexch 1955 a drop in water level of about 40 to 50 feet eegted 

wells 15/3-24C1 and 23A2; a d14;lacemeat of about 25 

feet accurre.d :Aar the southwst end of the terrier. 

Mete collectel at the nr...th of San Ttmoteo Canyon shoe that 

the !Istirr barrier stop,od the tranamission of pumping fret 

between 1E/3-3271 sr! 32}:1, Which .are on qpposite stles of 

the bnrrier and orly sipott feet epArt. On the othlr hand, 

nfatrim from tte trrier iwvina at well 15/3-32j1 mzsed 

mn Jvprectsble water-level de,:qina at well 321, about 1;600 

fet surly. 
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WATER-LOS. FLUCTUATION 11 WELLS 

in any area, records of water-level fluctuations in walls 

are neelneary to interpret kAst a:14 present hydrologic oonditions 

and to plan future grviin0.-4nter development. This is partieulerly 

true in the !Wt..lands-Titaarriont area where the geologic and ground-

conditiors art lem. Records of water-level rses.vJenents 

in -Yells collected from various agencies and individuals during 

the invegtigetion, Oboe sevaral types of water-level fluctl:ationis. 

The rise and fall of the water table or pie';-usetric surface Is 

s2 ,own forat least one well in each of the ground-water basins 

azd sat:est-is and in aioet of the grcunl-wttr areas on figures 

14 tc 26. The hw:Itveraphs are for various 1-.eriods, mainly the 

30-year period 1926-55. In areas of senico.nfined trIttor, only the 

fltittwItions of love's in veils 'which tap the in= vater-lAaring 

tone re zoop fired directly. 
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The hydrographs show that the long-term ground-water trend 

in nearly all the gmund-water subdivisions is one of decline for 

the period of rscordi and that in 1)55 the 'Atter levels were the 

lcmest, or nearly the lowest, for the period of record. The 

wetar-level fluctuations are of t ;-.,,neral types: (1) Long-term 

fluctuations ca..a,ed by cyclic variations in recharge due to 

periods of greater er less than 'war:age precipitation and runoff 

(flgs. 2 and 11) and by changes in the Gmount and distribution of 

,,...ApIng end artificial reel:argej and (2) short-tlIrm fluctuations 

caLsed by seasonal variations in the amo'sint of pupping and natural 

and artificial r*Yharge. 

Long-tors hydro:zr4ps of v'lls 4N:ii that the rechart;e cailecitY 

of the hydrologic Fubdivisions during pc‘riods of gxeater than 

averaao precipitation and runoff is not evall nor is the rate 

of utar-level decliae in dry .;, srs 42.1val in the s,r,.-eral hydrologic 

slibdtvisions. Tte aMount and the rate of 1Pycli:le or recovery in 

a given stbdivision sae 3nd a trpon fletors, ouch as the storms 

apacity, the zeographic lcr,atlon In relation to the main strews 

chantls and inkttRa areas, and the af4cunt and rats of discharge 

from wells, and the rate of meharge. 
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In moot parts of the Fenands-Besassont area, water-level 

roeoras or written and oral secoutts by long-tera residents 

are sufficient to reconstruct approximately the natural ground-

water 0,enditions. The vater-level contours and Nyarograz,bhs show 

that the 7tedlandz-3aausomt area Is ocnposod of Urea principal 

stibdivisions. nese are the SvnIter Fill, /Vcalya, 

and V.notoo-Deaugoont baistna. Saah reeeiv,11 rocharge fru' 

.r:ftrent sources and has a sc-parste arts of discharge. The 

buter-level records in the three basins differ is both lotlg-tern 

and :wasonal fluctuations. 
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the Records 

Water-well data have been of primary concern to farmers, 

ranelers, end municipalities in the Redlands-Beaumont area 

since the earliest days of settlement. OOneequently, nany 

thousands of water-level measurements have been made in hundreds 

c7f wells ana retards are kept by many agencies end individ- Als. 

191.ny of these data have been issued in the pUblithed reports 

11.7ted in table 2. in addWon, all the well data, collected 

dvrIng the Redlands- BeltrAont investigation by the Oeologieel 

wnter-level nensurements are in the files of the 

Ceclef,zieel rurvey. The OcolcIlleal Survey mode a comlete .i7111VSAS 

of wIls in the Flan Sernarlinc County part of the area south of the 

Ana Blver, cxcept for T. 1 9., R. 4 W. In the r ->xtb of.ir,a n:. 

U. 9. nteellvey 99 and wet of Cam Street (figs. 8 and 9) way 

a kirtial cauva4s VtA corsaited to verify reported moords and 

1.--;),..Arted date tabulated in a p-evtous Y'°'-'port (Dvtaer ar4 Oarrett, 19,t). 

In the River*ide County part of the area the field caiTiass 

of veils by he nurvey was rompleto only Rime Live Oak 

ca r:,, and in aw,-.s. 13, lh, id 15, 21. 2 9., P. 2 V. t the 

r&Thering southarn :Art of the area, only a kftrtial csnvazs vas 

mnde to verify reported locations of vells and to gnin 

t)n Which to base iaterprvtatk:ris of VA 4r7.rolc4Lic c(militions 

in the 'IMA 43 a4!"..!010. 
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Rade in the tedlands-Deatmont area 
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5-yesz intervals thinv.ifter. 
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Water-Level Fluctuations in wells in 

the Bunker Rill Basin 

The fluctuations of water levels in wells in the Dunker 

Rill 1asin, including the mu Creek, Oreenspot, Menton., end 

Badlands aftesins and the main pert of the basin northwest of 

the 3ryn Mawr ground-vatar barrier, ere 'hoot by the hyamgrapbs 

on ftvres 14 to 16 and 23 to 25. 

hylrographs show that the flet.:aticns are, in general, 

of two types: (1) Long-tera fluctuations caused by 1Gag-torn 

variations in the rate of recl'Arge and discharus during wet and 

dry periods (figs.2 and 11), and (2) 4hort-tera fluctuations mainly 

Rue to seasonal p-iwt-4 of yattir iron wells M recharge during 

te raIrtj vlap,on. The fluctqaticlis sr* 1.4g!nniag with 

th,:dte in the eatiesins mmarest to the mouataims And ;rogressios 

to those in }garb,; subbaet,1.4 &lit:stress. 

in the t3re4mqpot subbesgn sitter lawas in wells fluctuate, in 

eneral, in response to low -tars rt.rictif:mle in rei:Ntrice cauned by 

cyclic variatioas in precipitation and rulaf. Pee4;rAe of water 

3 :mils Ore diAoutinuotle; therefore, the trend of water-level 

fluett:sticns is only iverfieetly kmwn. 1(a.r the 0rt2litvA fault 

in wells 16/2-1671 and 10*, the water lzvel lens rzAr or eve 

lend surfiLoe bef(xe 1900, e.71elined to .a,cut 10 fttel bgavw land 

v_Tface in 1900, roes to lAnd t.Arfact Sn 1)26, but dzeltnod 

dually aereafter and vas abc42t 66 f7::et lurid e...4.-ef fn 

1?36. ly 1939 the water level had to within it)cAit 16 fet 

of la.nt4 suemoe, Ikit by 19 11.4 deiltned %Akin to el,:;. 1t 36 feet 

tetui land t--,.fit'sle. 



The hydrovwk for well 1E/2-2121 (fig. 14) is generally 

Figure 14. 4fercgraphs for wells in N111 Creek and Menton* subbasins. 

••••••.41.010.-.4 

reprosentative of voter level fluctuations in the Will Creek 

tubber/sin from 1931 to 1955. The klizagneh shows a net vater-lewel 

do lire of about 25 feet during the wriod 1932-36, and in 1937 

a rnpi4 net rite of *bout 2 fest to a near lmss level in July. 

In Vie period between 1)37 and 1945 the western part of the etibbasin 

vas filled about to capacity aneh spring. During s period of 

drouz,,A% from About 1945 to 1951 (fig. 2) the successive apring-higb 

levels dee/ined prosmosivaly nearly 55 feet; but • raid aet rise 

of ibout 55 feat occurred in 1951 to 1952. In general, the hyarogrtvhs 

of :-st yells in the Mill Creek salqRsin inaicete a yerled of wiall 

ce after 1952; and the ?1,y1fiT42h of X11 15/2-21F1 ex/vs a net 

decline of only about 16 fevt bring the period 1.?1,2-55. 
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The wasonal fluctuations of water levels in the 11111 Creek 

sabasin reflect seasonal recharge to and discharge from that 

relatively ameell sdbbasin to a greater degree than do the fluctua• 

tions in most of the larger hydrologic subdivision. of Stinker Mill 

'Amin Olare the stoma* capacities are pirates. She autumn-to-spring 

rtl.overies during 1936-37, 1240-41, 1012A3, and 1951-52 verge the 

Lc:A Drrmounced, and the recovery in 1951-52 warn sore than 55 feet. 

The atitm-tc-spritig recoveries during the period 1946-51, however, 

vere much less foaming about 15 feet. The amount of reehar3e 

to the Mill Creek ad- basin awing the vi :ter and spring and the 

allcur:t f pmpage from the sc-ibbasix during the fo11ovtr4 summer and 

fall detemine the negritude of the sea=lnal flucttations. 
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The fluct:iations of water levels in well 13/2-1901 in the 

entor* sabasin (fig. 1h), wells 18/2-1901 (fig. 15) and 18/3-24X1 

.111.1%P.OP..1101- .4111.11.011.. 

noir: 15. Fydrograph for well in Redlands subtasin. 

in the ilaetern part of the main lwaker 1111 basin (fig. 16) are 

011110111.1111.1V....01.4.01611Pellike. 

'Ivan: 16. lydrographs for wells in !Redlands stibbasin and Bunker 

Hill basin 
- shours.siniertafterniSimwmas, 

typical of water-level fl,..,cti-Ations in basins eat are recharged 

taf1.1-.1y by intdrmittent stmEms. water-lovel Metuationa 

ce.w-m-spvnd c1o31y to the arAphs sharing cumlative departure of 

zetin ssseonal natural runoff of Santa Ans RIver near Menton. 

(fig. 11) and mean se ter. kreeipitation at San &marline (fig. 2). 

Tt-sese hIrlrgpvilde all elcm that just prior to 1937 t%e vater-level 

trend vvil but tbs riite of daeltne 'gr311 12ort particsilArty 

larce; t,elginnIng in 1937'And ce4tinning to 1939, the v,Ntar 1 vela 

rase rvidly in to cm.qtly inareasrld reeNarga. The 

re eery of ,ester Icvseil in tte PeelInds Tixib‘,anin vs* about a 

naxlmaa of 10C feet at yell 1S/2-1.01. Tie recovory in 

the rert.uva sat,sfin spas nerarly r feet (fig. lb), and in the 

DuLu4r Will basin at vrAl 1C/3-1/011 (fig. 16! vse stout the sclme. 

https://1S/2-1.01
https://taf1.1-.1y
https://111.1%P.OP


Although the water levels in the Mentone and Pfedlands *Lib-

basins and the main part of the Bunker Rill basin, in Ldaneral, 

remained high during the period 1935-45, e decline of a fey to 

as much as 20 feet occurred at most wells. Beginning in 1946 the 

vattr-level decline greatly increased, and the dvvnward trend 

,Itintzed until 1952 vain the level at the wells in Mlurit4ne eubbasin 

(.71g. 14), which had reached a record lov, began to recover owing 

to above-average recharge in 1951-52. The reovery continued 

through to the "wring of 1)53 (fig. 1h). Dk:ring the period 1953-55 

the levels at other wile in the variv4e hydrologic etibdIvisione of 

Bur=er g 11 bawa:..n ronalned fairly uniform, declined slightly, 

or r-,,:vvered elight4 (figs. 15 and 16). 

The hpirogrokphs for the yells in the radlands etnasin 

(ftio. 15 and 16) shoe larse naaonal fluctLatiote 613,4ring periods 

of daelining water 1. 1e ru.t ch smaller vmAonel fluctlAtiona 

during yeriods of high wstt4r Ifevel. This is tA-eal:le the kowAls 

in this vicinity are lwlyil!rily for irrizRtion swply and the 

two for which the kr-Imirilpa are elliown are uurd to swpplakrnt 

ourrEze-tistr eupplies. 0.41..avorntly, dv.ring periods of Ea)ovs-

awiraze less ground vAer is nt, for irrization;-: 

and t%e wAla are not t..1vA extntelvely, but during 1rr dry 

:1;erials the v-,,11,1 are t:v,rtant tc.raus of i;:.;pply and &za pvcrped 

accordingly. 7,,7- eirc-rextences, in kArto account for the:a4 

larp amount of mloAlry shown by the Ivamtiraptis during wctter 

periods, tete.uas the re4.;xV I s increezdod aad cLatadlaeht of pvmptng 
elimIreates en& of the 714aZor cu c a of disel-t4rgs from the .1-1,11n. 
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In imessary, the hylrotvmphs of veils in at parts of the 

Dualsr Nill basis show 14.1ng-tara fluctuations that ars primarily 

th.a reault of natural cyclic variations in precipitation and 

rw,.off, and masons' fluctuations that are caused in part by the 

sans fNctors but also by raging free wells. liven ttc.gh vater 

-,,ays declined as suet as 100 feet in the decade 1)45-55, 

hyarographs show that the basin has great recharje capacity, 

Asa thuvn by recoveries of aearty DC feet btetvveu 1937 and 1)39. 

es the basin eft-el tcept large *mounts of recharae and bocause 

V* r-,off rrea Mill Crek and the £nta Ana affords a 

latzug ri.wply during wet periods, tie utility of the 'fain as a 

sLort-ters storAzo rt rvoir that can be !wavily Iramn upon 

during ierik4s of bolcv-avorao preeivitAtion cat tely 

:tad quickly repleniezed d=irinEs pericla of 11,-,cn-d-,gra px ipita. 

tiot ana ruaoff is of the gx1.tvart ilvc,rtn:we to the vl.ter supply 

of the area. The ,ievfNilss of t7le clt.:10.),sstr.s cciad be iwreseed, 

zwever„ by eAvosion of artificial rechArging fscilities in 

arots tts tba mo%litain fro,nt 7;esible. 

aT3 
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Yi.t4T-Level in Valls in tl-Q. weir 

'L fl',etuotiona of itat.F2r 1E:rvels in yells in ti-A- INcaipn 

basin, inclue.itg tl-Je Ontemv, Wiloons 

!!!!,, sn, aad Reservoir subbasins e.rbd the `4k:stt..rri %lets grotail,-

Irate/. r..ree s!losen on fivres 17 to 22. 

hydrograpbt show VIM the fluctuations are, ir geistertal, of 

two - : (1) T,c,-,.:•-toirm (71.-3-::.1trRs due to the v.2% i!,c; of gr-c;.zeLy..:tec: - -

Gt a rate in exce.oss c f t.17-e long-term ref!Itiarge, a.nd sensonal 

f1--,-:t1.,atlor4 mainly due tc puseping of viAter froc 

;.1.1ettiihtiorts in the li,d!trologic:. subdiviciwm :!,t,2 scribed 

it ortt.er, 1.; trig: neftin-ivt thE! notir,tains 

and prc,d,rvsging to tLe c%-..rnvtrerial. 

t•-e Triple rp*lle subLaain oc)Gt 

tetr2 zzyl necorris of veAter-Level 

not uvaile)le a1tms,z,crwr:A.4 vflre 

The 'very few availallz rtAt.c.:_r;?.Dei.nts 91/4"ir that the vint-..•:r-

1,:fii.?.? trend is one of mr.xl.L.retc, decline. 

2 
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In the Oak Oler stItaain he overall long-term fluctLations 

ars nLt large beca-...mt 7.:mvm;1.. Is mitor and variations in runeff 

&ad reeharge aria not large. 7,* hytimdrAph of water-]awl 

fLictvaticns in r811 1.t/i-471 (fib;. 17), IL '7-7-,arel, is reprtsentetIve 

F' gars 17. ryan;larlsplits for veils in Catevai and Omit Glen s- imams. 

of ti:: fluctLatlals im the amt.. A net 1Pn.lirse of ti,:)ovt 13 feet 

.4...7:e -,zire-d in t4/ 27-year perio4 192C:-.55. T watc.ilr levels decliaed 

at a lo-pry slow rate diArinc the period 1$33-37, recovered nearly 

12 ft),Gt during the flutlAmi-t-apriAg beaaot of 1937-3E, ...rwItinvod 

to r-le tjoout 6 feet more tbe period IA6-43, then 'began 

a grldual Ueline Vat ooiltiAl*d to 1255 wher water luvels in 

Ne(fre .bout 31 feet lAticv tl.te %Kroll' 19%3 lave'. A seasonal 

.711.xtuation of 5 to L) feet, ct-tiaod TAibly by 1-.,:z=1,ptrig from the 

baervaticin veil and WArs netteoy, aim is rik:-.cw for R11 years 

exoopt when the vsqlal r.441i&r dscliLe aid not occur. 
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Water levels in ttwo Gate ay subbsain declined about 95 feet 

during the )3-year period 1?26-55 as indicated by the hydrograph 

of veil 18/1-3021 (fig. 17). ?ha decline has been nearly eorrtinuous, 

and periods of significant water-level recovery in the Oateway 

slit)basin are lacking. Ilovever, very •114ht recovery cee-orred 

11;r4ng the period 1').45-14e, but it amounted to only 2 or 3 rlat. 

47,..0 rate of =leeline was greatcst during the period 1-:.*-6-36 w1.4en 

the water ltrrel changed tutarly 70 feet. During the period 1AF-5l 

the rs.te of decline was snieh less and the overall dt-cline vas 

orly about 3 or 4 feet, but after 1951 tt,e its of decline amain 

ifttreased. A asasonal fluatttation of abotit 10 feet 101..14ra by the 

II -idn.ii:raph is caused by pomp!244 during the late Kpring, sumerp 

82 c. ,.esri• 
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Ire the Wilson ort,tbasin the water level in well 18/2-36C2 

(its. decliz-ed about 35 feet during t!e period 1:327-37. 

riure 18. Rydrograp%s for veils in Nihon and Chicken Nill 

subbasins. 

. 

'7A -m ter level 1.,egan to mower, in 1938, however, and the rising 

..ontinued until 1246 vhen the level was about 18 feet higher 

tan in 1937. After 15,46 the water level declined rApidly until 

the lave' fell below the baton of the well in 1954 tlrus encling 

tSe record. The by drogravh 3h vs that even tboucti the wtter 

rtoovered cbirilg the period 1)38-46 wl-,an ,ipret4pitation and 

runc,ff wre lbovt avcrage, as cvers11 decline of !..bo%lt 6o feet 

oecrrod during the dItzriod 1927.54. The hyrirrtylph aNyve also 

that semorml fluct,Ictifms were smell or ,gbc.ent boron, 1)47 but 

that 31-mtonal f11.1,,t1.Atiorle of 10 to 15 fa-et occ-uxr,:4 n,diT'aftar, 

caulwd larvly by plzApirz frc well 15/2-36C1 ac. rby. 

The bylltneraplIe of well 28/1.42:1 tear the nth of WIldwood 

Canycn in the *eat part of the Covth Mesa fwb'_,ssin end well cr/2-14C1 

in t',4 vest part of tLe sOsin are own on ficzre 19. The water 

Plcurt 19. t,-1:--)gre,;•1;t1 for vrlIs fr Sout.I., is st.;"6bastn. 

1e.Y0.1a in wells near the smth of the wild;, Nvon have fluctveted 

but little 43trin.g the r-:iissar 1226-55. Ivan 51.:-.'nonal 

f/uctu.stions occur, but e-,eive are rel.stthi chiefly to large runoff 

in the ymars 1924,-27, 195e-39, and 1943-44. 

rn 
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As indicated by the hydrogrsph of well 202-1441 (fig. 19) 

water levels in the central and vest part of the basin declined 

t.,:,,ntinuovisly during the period 1927..53 and the overall decline 

has been sLoat 95 feet. TiLritg tbs wirliest years of reaord 

(1927-29), a large annmel decline occurred and the seasonal 

fliictuations were 13 to 30 feet, but from 1929 until 1A2 the 

se-:.sonal flIxtuation of water level vaa about 10 feat and the 

ovqrall decline vas very small. After 1943 the bea3onal fluctus. 

again increased in emlitude, and during none rsrs was 

Exier thin 20 feet) also the overall rate of decline greatly 

ire:-reased. trivirugs rate of decline vas evut 5.5 feet per 

yeAr in South W41 r.;bbisain from 1943 to 1955. 

The hylrograph of w'll 2/2-aD1 In tle Dot Ixtrt of the 

nSe:cm Hill ivilitmain is nom on fivre 16; that for voll 25/2-11/11 

In t?4. 4c-Alth 2art of the is sNovn o figure 20. Althol4h 

• PM. 

T:c;;;r2 20. IVI:Nzi-14ph P,A. yell in Clickln 8111 tvibsin. 

lir,. •`. 

V.a record at well 251/2-2:01 i3 zlissing 1r 1928-34 t )̀e vster levels 

aicAlm en cwrall decline in tooth a.2.ts during tt* period 

1)26-55. The over All da,tline in both wells wee dbout 105 feet. 

The fl- :ise a'earibed in the South,3ctustions Are very stTilar to tt, 

)14.41 et.Masin, exc-v.t tLat Atxtnab..re z--iod 1342-33 the decline 

vratrally !sure 1.;nifurm fAnd sc.:14eNelt vf,ater. The ssanenal 

flIttuations, itch vane due &lien',to r.1111:Ang, m.7.0 from sNout 

5 ftet pow rar to lure Ow 20 foot. 



The hydrogrAph of yell 28/2-41 in the %Yestern !bights 

gmund-vater area is shown on figure 21. The water levels in 

4.310.64,4,..1,111111114111R11.11.8.4 

rigure 21. Rydroc7Aph for well in Western leights ground-water area. 

the area declined nearly continuously during the 2e-year period 

1927-55, and the net decline was Approximately 110 test, at au 

av,::race rate of about 4 feet per year. The hyarogrAph shows 

Vlat the annual deiAiLz vas tot uniform. Niring the 6-iear period, 

March 1927-to March 1933, the net 4_,.?cline was dticiut 5) feet, or 

more than 8 feet per year, tlit during the 12-year period March 1933 

to March 1)45, the net decline was only about 20 feet, or less 

than 2 fe,:ft per year. tLring the 1'-;tsar virlod 1,45-55, the net 

leclite vas aLout 4O :tet, or tcut 4 feet per year. lh zeneral, 

the r.cAr-Als1 flu-AtAattctAs of inter 1:. et laxv; Buring most 

of the klriod of rxi.c.d that' 30 nifet. 

nargo-sale rr,;la the area wts cartod *rly in the 

1920's and since 1)i7 been nasay ocn4tact in talt, immeing 

abut Leo() to 2,000 aerc-fet 'per your. 3e(.,-al.lae ;,..1:91ng is larEely 

on a saaaonal basis, a se.sonsl fl4ett.stion of 4,bout 30 to ho 

feet is a(smon. Naztlakas p--,,wing occurred during the periods 

U115-49, 1951, and 1)53-55, end is reflected by the treater 

net decline b4enning in 1945 end continuing ttIrtr4gh 1955. 
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The hydrwraph of well 1S/3-3CM in Reservoir subbasin is 

plottdd on figure 22. /be lcdig-term fluctuations in the Reservoir 

• • 'vowitriaiati.M.PrrimalaValleASO.,iT 

Pfex -, 22. gydrogrmph for yell in Reservoir subbasin. 
-NecTrievairimen..." Aix.31.13.41.11114.• 

et/basin differ from those of the stbbasins to east. la 

general, the graph shove little change for the period 1927-31, 

a grii4vel rise of shout 75 feet to pevak levels in the period 

In2-44, and a detline of About 100 feet, starting about 1945 

and ecntinuing to retord-lciw levels in 1955. Me seasonal fluctt4n-

Um.) due to pumping frc veils range from ebout 5 to 40 feet. 

The general stzost of the bidrogrAPh for i11 10-3i3N1 in 

the P4.servoir sl;basin is ruch more 11%. the grIptio for wells 

in the rtone and the wrtbarn part of the Rellealm subbasins, 

And main pi3rt of the lik,ner Rill basin Cfizs. 14 to 16) than 

those to the sollthetist (figs. 17 to 21). T%e 14.3"ae rise, 

prtnepaily durlag the .1,drle)d 1)37-45, stror4ly sugge;ts a L,I-ge 

aor,77:_e of recharge. Alt!w,,_0 t).-ie water-level oontours for 1945 

aod 11.55 (figs. 8 aid 9) evew?st little movctiot across the7 

eattarn port of tha neelar-L!s fault from the Yielitone stibbsino 

it is p(. oev!!IsriA 41Aring wet perlAs.tvlibIs tllat a p,..irt 

is ruppl!ed from that arca. rt,ot a the irrlistior qtr vited 

in the eubtasin dt.r1r4 the vet 7/erlo4 1937-45 was rikirraz.'e "ter 

twtorte.d friAm M111 Craek; o‹-Alice reL=Axge lindo,htedly oc,..hirred 

by infiltratIon of irrigation water. 

200 



The hydrograph of well 111/3-35111 in the Redlands subbasin 

is shown on figure 231 use of wells 10-32K1 and 3201 in the 

vest part of the sub sin are shown on figures 2h and 25, respectively. 

new, 23. gydrograph for well in Redlands stibbasin. 

F+ ,furs 2h. ftdrogrspbe for yells in San Timotoo-Deaumont basin 

and Redlands subbasin. 

rredIMO ..••••••MNF--- — 

rigure 25. gydrographs for wells in Redlands minasin and Dunker 

!tU bassist. 

rn vlaeral, the long-torn water-level fluctuations in well la/3-3511 

are very 5ia4lsr to those in yells in the Reservoir is;:nasin 

!.-A:seeiltst,A1 to the sottheast (fig. 22). ?be rudder, (Imp of ire 

1::ail2 90 feet in letAer lc.vel at tLe tip ell: well vt-1: rverforated 

in 1950 iDdicatcs that t!,-,ct voll vas ;fir only elwasite a seml-

p*rched ws.tor ixsdy 40elaira61 from the Redlands faLlt prior to 

that tine. Mew 4 I vster-level fltictLAtiorAs at the well 

were conedtrtbly less t'; 41 at well 1S/3-3041 in the 7e-sarvoir 

fountain, tod siavi 1)50 144* bt:*n only a few feet. Irowrteless, 

the 61nern1 t=om of the arz4phe is similar. 



The hydrographs of vells 18/3-32X1 and 3201 (figs. 2 and 25) 

arm, in general, that the long-tera veter-level trends in the 

v..?st part of the 'elands futbasin are similar to thcse in the 

wet part of Sun Timaeo-Baexaont basin (fig. A) and to those 

In the south pert of the medn !mks? Nill basin (fig. 25). The 

,,:a, *.1 fluctuations is Yells it% the Redlands sub in are much 

larger than those in the San Timoteo-Beaumont basin, Lowever, 

,muse pt from the Redlands subbaein is much larger, but 

are about the same as or a little less than those in the south 

part of the main nunler PM basin (figs. 2 and 25). 

The hAmagphs of wells 1S/3-32111 in the south part of the 

main Dunker Htll grin and 1S/3-3201 in the Redlands stibbasin 

ar3 's-ci.rn on ft .;re 25 for eons-ante-lee of eooparison. Alt7umgh 

the b:drlogle subdivisions are wrarated by the rjn 'Wiry barrier, 

the img-term fluctuations aro nzlwrly i4enWa1 at both veils. In 

gitp*irs1 the trend vas Caw:2)0'1rd daring Vie period 1926-36, u-iNard 

d.;.T11-411 the period of aor`-average r-harze ri-am 1937 to 1945, 

nnd Eldwnvard to record /--w lt,vsle in 1?55. Tt in the 

,:uth part of the main 1?..1ar Hill in .1,-;t o.r period 

1926-53 wi.?A nem•ly V feet, and in to vest part of the redlands 

gat,ealn Itts exut 30 felt from 19V-55. Ts, fleet-Ations 

ces)wgld by rAplcia have lazres)_3e4 ri rez,atAlt :pars but, in at-zIrel, 

!Ave an arlplituAo of abcrut 20 to 40 fz4t on lxth twords. 
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Ater-Level fluctuations in Wells ill litst, 

Ben TImott:ro-Meaumont Basin 

The San Timotoo-Deetmont basin contains the main San Timoteo-

Beaumont grt,Lnd-ovater basin, the Cherry 'alley subbasin and the 

7(Alth 14aumont ground-ester area, all south of the fault, end 

tLe smn11 None Creek ground-veUr area north of the tanning 

fault (fig. 12). 

In the noble C±eek &Tour:I-voter area leas and Little Ban 

Ccrzonio Creeks flow southward in chAnaels larally clat in per 

alluvlus north of the 7Anning fault; therefore, only large 

stxnelaws reach the Cherry Talley subbasin and only tee lust 

flwe mach the main rstrt of the 2an Tinoteo-Deo-Amoct basin. 

Cereklvently• the aeon re.ltharae to the Ch4rry away sAbasin 

is ubderfl,w aeras the %ening fault, and ,,,:ster levels in that 

area fluetliate in reskoria* to the variations in that lIndtirflow. 
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The hydroeraph of Nell 20-2971 (fig. 26) shows that seasonal 

/Laurie 26. Sydrographs tor wells in Cherry Valley subbasin and 

San Tinotso-Deaumont basin. 
..........•••••• ••••••••••••••••".111.....•••••-....•••• ^.• • .....11.11.* 

fluctuations of voter levels in moons* to pimping at nearby 

wells are as great as 10 f..t La th• central part of the Cherry 
Talley slAbesin. the grapb Cloys also that the net decline it 

water level vas about 50 feet frail 1927 to 19h4 tug chiefly to 

17-al_v-uvarage recharz4 and /wavy kwing ("0.1ring the period 1927-37. 

After 1937 either a red: tin in pumptils or kitlitional recharge 

from aboit-v4rage rainfall, rti_forf, and 1.mderflcv halted the 

eater-lavel decline. The seed lurUg the period 1927-37 

and the period of little 4r no chAn.6ge from 1937 to 1A4 aro las° 

typical of vater-14vel fluf:ttkatine (nt ell‘n) rear th? end 

of tl-,e Meiry suthzsin. 

Althovgh lo-da-t.orm rw-ords are Dot wiplta!,11e 'ter the 7outh 

Bea7.moiA area, Imter LIvAls in veils zgcbp.144 fluttuete in n.n9e 

to .1c,rii-Urn smrittione ini4-evipitation 4nd re-ol!kAraa :ri=ch like 

th3e in the adjoining part of the :ran San Ttnotoo 



rydrograrbs of wells 30-47,1 and 2S12-2531 in the eastern 

kart of the nein San Ttmotoo-Besvnont basin (fig. a6) show a 

1- ,..arly constant long-term water-level decline and only minor 

seasonal fluctuations throvughovt the period 1926-55. Peahen* 

Is nlImc,Et entirely by underflov from the Cherry 'alley sub-basin 

mnd the South Beaunotat area, and is nearly at a constant rate. 

weer, periods of above-average rainfall and recharge, such as 

1)37-A5 !Ave caused a alight flattening on both grspbs. This 

kl.nor response to that vet period e: assts that inemesed recharge 

i'roa the minor strews and fro' rainfall was small. 

The !let voter-level decline in well 25/2-25N1, Which vas 

eami.4 by riAling from wells, vas early 40 raet over the 2e-yesr 

;4,/rIod 1927-55. A Ifkrze pert of the p-.1!qping 1.,efor. 153 mks 

tl;a f3. 1d of the Wrcno Wtvel `J ter Co. in ei-25. 

7srzt-fala goopirg as !,A.11',,A by ec.c.rt or".'->r 1953, 

one, ilix;,ort of lister etnAtIrd .,o t` bpain llotzr,Ctu.7 vas 

4iecrIntioued. Ttle c4.!,0_ooy pnd the grod-v13ter cc,ndiions 

suggest, hovever, that future p121-ting rrom the :.;!trea, e7en if 

of vsgpitudel prohtibly viii reduce the emurt of gx.)4nd 

,enter in et.erne and vater levels will continue to decline in 

Vie cast part of the main San 19.muteo-Pea3mont basin, except 

possibly durirAg set periods. 
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The hydrogroh of well 2S/2-28J1, in the central part of 

the main basin near the rising water in the tributary canyoas amd 

main ,del of tan Timotoo Creek (fi, . 2/4), shove that water 

levels have not changed materially and 444 not fluctuate appreciably 

the periods 192641 and 1953. la the western port of the 

tftein ground-water fluctuations are influenced by fl'_Auations in 

t'e Yucttipa basin north of the Banning fault. Crc• vnd water from 

r.‘zaiya basin discharges to Yucaipa Creek and flows to the main 

n Tinctoo-lesumenttaeia tl- rough Live Oak ('arms. 

The hyin:ltrvb of —,41 2E/3-10A1 (fig. 24) is re;relentetive 

of ter-level fluctu.ations in vylls in the instern part of the 

main ran rumoteo-Deataotit basin, west of Live Oak Ca:von. It a' vs 

only Elnor iaasonal fluctuattYpe, except durit4 195k and 1355 wten 

a naarby well, 28/3-1Ci81, was :plaved It ahoy' 

definite lv-4-term tmnds, b4riiever, which correepond to long-term 

-fariations in proci,pitattrin and matoff in r;,estpa ftnd Sea 7IIT.e.steo 

Creeks. As s7%civn by t!',* bvdr,....sraph of well 25/3-10A1 (fig. 24) 

wvter levels in this pert of the brasin d. fir at a r,,arly ctNly 

rete from 1926 to 1936; the net decline for the period vas -...;-trly 

15 feet. The Levels rs,avert-e. nearly 15 noel dur114 the period 

1)37-43, then declined continIzally until the autr: of 1955 wl:an 

the viers about 3i) 'e4t 1.41cw the high lizv*1 in 1)43. The 

r-,art t!No11:1, from te tcv L1-1 in 1336 to the Icy level in Oet,ON1r 

1155 lams nearly 20 net. Mc vev4re erT.7,-,A41-A since 1243 probably 

been responsible in part for this e!,..cline, hut increased 

try-lotion ,vving In the main pert of tha Tf.notlo- way:mont 
tavin and the BkAnkter X111 basin Acvl‘streaim also !-Avt been factors 
eotitrnting to Pee &gonna. 
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DITZPBA/1 RFLATIONAIPS 

The intsrbasin and intcrsubbasin relationship. in the 

1441e:114-Beaumont area are important to looel water users and 

should be censidered seriously in planning further development 

of t.he sround-enter *Applies. Decayuse most of the stibbasins 

are relatively maell, grcune, water in storage is limited 

7:.:! tingly. Therefore, rtzgrtrtg frne yells In ene subbasin 

zay aintet water Levels in nearby end adjointne elibbasins, even 

thuugb the eater levels nay be eevwxal )1vnlred feet Lower 

or art. In tide section of the z- port the valitAive aspects 

of Vast interstibbesin relatiot-Jhips are Aiseussed, and eonqiders-

tion is given to &Itermining the intersubtesin treI;selsaion of 

rwing whets. 
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 War natural eonditions before the advreiLt of plampings 

variations in recharca ;mused corresponding changes in discharge, 

which effect in turn ass reflected by rises or declines in the 

water levels in the ground-water subbasins. Over a long period 

of tine recl:arge and discharge tend to equalise. ftwevar, if 

the recharge temporarily exceeds the rate at which eater can 

,ascope from a basin as wastirface outflow, the basin will become 

-4illed and the *mess water will Appear at land surface and be 

liscarsed by evaporation, 14 transpiration by vogetation, or by 

surface flow. In each ease, n Miustment of grow -aster levels 

and 14draulic gradient will occur teltil a balance "ieltween recharge 

and lischarze is reached. Pl-kpitation in southern California 

is v:riable and dyelic in altimeter. rechae( e varlets not only 

froa iear to yvar and within the yer Ifut also ditrird vet and 

dry c.ycles that avenge mochly 15 trtwvver, owing to 

ground-vetar sti.lrage, iligich*.rzs is lz!os sA:act to fluctuations 

and c:!aniris -174)re sral.t,lally. Thus, a bftleive betvten groupli-vater 

re,:i.."Arge ar4 4is4 harcie is rdr?ty snd the wator 

*yen .,r4der natural eforaltions, are cc,7..*tqntly elaAsing, but-

tLe gerierally are relatively small. 



In tesini or subbasins ire the discharge by subsurface 

outflow is Anall in relation to recharge, and the basin is nearly 

fv11, natural variations in draft by evaporation and transpiration 

increase the seasonal fluctuations of water level. In basins in 

which the subsurface outflow and inflow are in balance, the water 

table may be sufficiently deo that evapGration and transpiration 

leases do not occur. Under ouch conditions the water levels 

fluctuate principally in respunse to long--rise climatic variations 

in reearge. Such fluctiaat ions are usually mall if the basin is 

lark a,-4 remote from major surface streams, but liters the iround 

va'„er storaas espucity is re/atively small and the opportunity 

fcr aasvrface *utrlow ie vvat, the storm runoff, which is 

cured in th* p4r1=4ble materials of the basin during the wet 

teatIon, arains uut repidly &al.r.is VA dry ltion, ca: 3ing water 

/*vele to flt,ctute markedly durir.s tLa yaar. 
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Tticaiza_ILftsk 

n the Pella nds-Beauzsart area each subbaatn is an integral 

art of a votes of hydrolo.)eic subdivisions which fors an inter-

mated chair of mzulatory cowartments extending true areas 

of reclukrge .c.=g the mowitilin fronts to points of either surface 

t•.,r 61;1,sta-face disellarge in amiss of lcv altitude. In the Yucaipa 

'basin 'N2tveten the /Naming fstult and the IIN.Icaipa and Craften Tans, 

tp-atxne.'-water allayment is zoorally westward treat the Oak alma 

SL begin dovrigradtent toward the Dunker A1U t-,asin (figs. 8 and 9). 

By no-Ling the altittdes of ulster Levels and dirzetion of vicerawaent 

in the sfra're1 subbasine, it can be seen that gorse of tt..4 water 

criziLating in the O3 Olen and Ekr,th Mesa mcveft 

et.,ece 3 s Ively tbry, 3 the W1.1,Non lial-.en Kill 

then thrcueh tte "and Can and Western 3,i is .-z.4r...,41 0 the 

Ikoorvair and Te.lands atibtivstrus, and 5.21to Vut 

part of the Burlier it tasin. 

290 

https://lial-.en


To illustrate the ititerlvendence of the ground-water 

subbas ins and ground-water areas of ricaipe basin and the 

influence of this int4irdependince on the water-level fluctua-

tions, It might be assmood that for marl years no precipitation 

occurred in the dratnage arca which supplies limiter to the Oak 

Men sdbbasin. What happens to ground water in the subbasins 

Rld areas downstream? The svisurface flow across the Casa Blanca 

fault to the Wilson subbasin would diminish relatively quickly 

as veter drained from storage in the Oak Glen subbasin. As the 

inflow to the Wilson sabasin diminished, meter levels in the 

LI.:rthaast part of the evt.t.asin would begin to decline and water 

vould bosin to drain trios et:Ange. The grattient tIlroegh the 

41;on sub asin vovld begin to flatten, hut eater levels near 

the Y,es.ipa fault would not le. f,!line euttlurface out-

flow wttlti 7.ontlr11:0 nearly vmhanzgd and the watar 14"els and 

ex-writ-tinter fi=r in the Chicken am sub!,asin and all dcwngradient-

gut,e.eins would be tzrAffocted. 



In time, however, the water-level deaths in the Wilson 

subbssin would reach the t!,ottpa barrier, and the head differential 

between the Wilson and Chicken !ill sLitbasits 'Quid be reduced. 

This reduction would cause a reduction in samrface outflow 

!Yon this Vileon at basin and as reduction in inflow to the Cbleken 

Rill aabasin. romver, the reduction of inflow to the Chicken 

Rill p-Abasin would be only a fraction of the reduction of inflow 

from the Oak Glen miaasin to the Wilson eUbb sin, because 

crtinuing reduction of grcund water in storage in the Wilson 

sOobasin would °evensate laraely for the Ices. of sak:urface 

flow from the Ota Glen EWmAin. 0Onsevently, the effect of 

stirs;ping all recharge to the Oak Olen au in would not be . 

alvnrunt or smaskireble in the Chlten Mill eIN:Atin for many 

aonths and perhaps not for r"erel ytnrs. 

nie Length of time t-afwe any *vprecirbls effe4A could be 

aserv44 vould depilnd on the op*.ntity of rez'7.Arge Fr 

Irld the ismault of Zrold vater is st4xsor in the 

t7,1'..1n Pill se:ibssits that woad drain stet of the 

slibbasins. If t relt.,ction of re,:;thiszze to tta Clen subbmin 

wire continued indefinitely, tiv a.se-gtom wad resdjust until 

V. meters' to the Wlevc 1,1_1:tohais frixt othe* OW;tZt44 lens in 

balsnce with disearge fram the sUbbaain. its rasuitiNg water-

level tzelinss in the skad was farther dow745tress, 

hcwever, probn.e.$217aly thus the of fit on water 

14,144, IA the 47i.ker Rill blsin mold be sirsgticslly uptssurable, 

even artp4r a penntod of may yosrs. 
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reel; the aame effect vould result in the eUbbasins and 

.was (1vnstremn, if, instead of a reduction in recharge, 

pumpiAg were started in the sabasins or areas 

lApstremn. If the pumping were concentrated in the Wilson sub-

%nein, the resulting effect downstream would be about the some 

as if recharge to the Oak Olen subbasin were st4yped. If pmping 

vaa all trc near the lover end of the systma, in the Redlands 

for instaace, then the water-lerel dethne vould increase 

tLe head kiffarential across the Redlands fault, and some additional 

infix, from the Resarvoir *ulAasin Light occur, depenAing on 

vhelhar effects were tramimitted across the upstri.lam 

barrier. In this case, the Apstram subbasirs of the system 

might Flot be Affected noticeabli for Alftny years. 

/f the ivapi4g v4re distributed over the whole system instead 

of in OTM? satasin, tl,,sn all c,,,nponents of the syste would 

twijust in varying amounts, 4cpendidg %pen the tamnts of 

vound water in storing* in the several stMaalf!s the relative 

changes in inflow and outflow. This is the condition that now 

prevails throughout the Nydlna4n-R,oaumont area. 
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The Tbcaipa basin contains no major m4rface streams. In the 

itaaervoir and Redlands subbaains there is some recharge from water 

igported for irrigation. Deep penetration of rain is probably 

the largest souses of recharge to many of the subbasins and areas 

of the racalpe-leaumont area. To general, the hydrographs of 

v.)111, in raciapa basin (figs. 17-22) Clow that the long-tzrm 

w.:.t-,,r-ltvel trend has bean one of nearly constant decline. The 

catclAent area drained by Wilson, T6caipa and Oak Olen Creeks is 

could of deeply weathered and highly fractured gre4itic gneiss 

and schist which abaorb a large part of the wirter precipitation 

And yield it slowly to the Oak Olen and South !tea sutbasias as 

el,')attrfce flow; percaatIon from maretrous mloor chk-inele tributary 

to the yes aids rec`Arze Cc,7,n,Nylatly, before the 

develo;Iment of grc,,v7od vats?, the IGna-term fls,cti;stions of wster 

levrls in tlAt (`1,tk Clan slibbssin pr6bably were 1al.1. 

hydrcgrpphs of veils 13/1.-2911 in the Oak Men stbbesin 

(fig. 17),W2-36(72 in the Wilso.n sutsin (ftg. 18), 18/3-36141 in 

V'e r,z5;rvoir stiblmAin (rig. U), lft/3-35131, 1:24q, and 3201 in the 

qa!reds subbasin (rizs. 23, 2h, bad 25), and 1S/3-301 in the main 

Bun%er Rill basin (1'14. 25) e-a+ delincs during 

periods of less t?--,an aver-Nip rrecipitetion, and small gr9dilal 

rtcvwrics &sling •;,,,!d.o.d., of gr ater avt#rego precipitetion 

and recl'Axso. 



 Ground water is far below land surfaoe in the Gateway subbasine 

and variations in precipitation and recharge cause little immediate 

revonge of water levels. Vmder natural conditions, when recharge 

to and discharge from the subbasin were close to equilibrium, 

:rater levels in the svhhasin probably bad a small range in fluctua-

tl:Ins. When wing began, however, the water levels deelined, 

because the water puved vas derived mainly from ground vstar in 

storaGe and because the new discharge did not ind,Jce appmci*hle 

addAttmal inflov or sedvage much of the outflow for * long period 

of time. 

The seasonal fluctuations in the r,ateway subl,asin oal!!".ed by 

pm-Aping from well 16/1-Ial (fig. 17) are of about Nual nAvitoCe, 

which sAizzelyte that the low4r rate of !ecline during the period 

1936-51 was not caused by curtsilivent of puqperg. Precohly they 

ce:eel mainly by an 1,-cmase in reahNro fro ep;;ezActration 

of rain and 7,1orlotation from minor stream 0\alnels Istirtng the wet 

/ears 1936-37 t?',rolsh 12h11-16. Turtbersors, Vle Jupply 2Toably 

vas tviented by an Increase in glurface irtflov ev,:svd by tlas 

iriermatvad head diffeirent!al a4rois the 00( lien fault reekating 

from the lovered vater IlevIs in the a.lteway ep..1t,besin, and by 

ttAlv17-0 of sone guNvurfwm outflow to de-w7,,ers4lept teasing. 
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If pumping is continued at the prtseut rats in the Gateway 

subbasin, water will be taken tram storage and vater levels will 

cortinue to decline until additional inflow from the Triple Falls 

Creek subbasin or sibeklrface outflow across the downstream barriers 

.;., altilIces the draft. because pumping, ac,mmpsnied by a continuing 

decline in water levels, is ecltinuing in all the areas surrounding 

tie Cateway sUbbasin there appears to be little likelihood that a 

lee butliman recharge and discharge will be rcecber° before 

economical pupping lifts in parte of the aubbaain art excGedcd. 

Because the Casa Blanca fault isTediss ftdditional movement 

from the Cak Glen sObasin that might be inthiced by pupping it 

the Vilecln sObesin es*. bc;cetse 21:31ping in the StAlth Klee ftad 

Chicken 4111 suWasins teas to maintain aNdut the if;.moe bead 

'iii rential azross the Cftta Blanca and rtcalpa faults, theriby 

1-awtatina an akprecieble cl%ange in outflow fma t!-re Wilson 

subbasin, pv.nping in the Wilson sabefiin at the krcent rate 

will continue to deplete the 'o' -meter atcre,ge e4N4 tbe loag-

tcrm trend to 'water lit ele will et time downward. 

144.roi;roha tar wells iu the South 14zsa end Chicken Rill 

stains (figs. 18, 19, arid 2C) clearly dasc-ftstrate the effects of 

paiV,.ng in un itt4recaLptcttd systcq, of ,Irrl.iud-;*tar teams. thNir 

natural conditions these tastas iftre full and gr.cind 

wuter dizezarged in salferftl mtkrahy ar,:;-as ruld from Chicken Will 

vrt4gs tAae.r the west4rn part of the Chicken Rill bb sin. 
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rstos of the existing large wells in the sUbbasirws were 

drilltd between 1911 and 1)26, and pimping caused water levels 

to 4ecline, in turn causing a reduction in natural discharge. 

Ty 1930, natural discharge of ground *rater had virtually ceased, 

and gone spiditional recharge from the Wilson subbasin to the 

Chicken )ill subbesin probably had been induced by liwrzasing 

the head differential acmes the st:emipa fault. At this tine 

the system in Chicken iftll sUbbasin wis in balance and the rate 

of water-level decline decreased. Althci4h additional lls 

were drilled from tine to tins, above-sivraze preciIittion 

durine the period 1)36-37 through 191A-45 inersas4d reelhrze 

and aaysod vAipicis to be reduced sufficiently to neint;Ain an 

sz.n.:01 dacline of nearly 2 feet per year until about 1)43 when 

water levels azain beget to eleeliner i (fig. 18). 
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rnarga to the Tlastern llsights ground-water area is 

princ!;411y fros underflow fro the Chicken Will stbbasin and 

probaUy is proportioml in eaount to the head differential 

across the Chicken Rill fault, the boundary between the two 

stiMivisions. A co prison of hydrographs of wells in the 

two slibdivisions (figs. 20 and 21) ahmm that, although water 

levels vere reclining in toth during the early part of the period 

of rek'ord, the rate of dacline in the Wstern Heights area was 

:;reater. This greeter leelir4 in the 1.7vratment area 

cetae4 the head differentird acmes the Chicion Rill fault 

to in,crusse; conotquantly, the inflow prObeLly 

accordingly lattil about 1942, when the rate of decline in the 

Chicken Rill sub sin exca*dod that in tbe ,.%"=:!stern leielts area. 

,1-,”line in meter 1.1_,1 in veils 2S/2-3:i and 2S/2-471 was 

stAxtit evila from 127 to 1)55. 

The greater rata of recline in no Westorn eights ants 

duris the esrly part of t!*.v. period stlwa pec",tibly Imo caused 

by 4hIch h ineraasc.d $tedily Prim g, tit, 1920 to 

1:t27nd rzvaainod constatat t%erliafter. The rate of 

-4nttr-14vel liteng the 1A7-45 vas ez-lvced. 

rtriticA rate of &_,A1..;n* may hti,v x'.- en ca :_ mod by; (1) ?he 

teael differential aam,as the far-lt r4 ieflov to the Neatens 

VeiisMs area "s irttstrig cor.stemtly, (2) rairrall and 

vere and (3) as water lcNqati C.4.fAlled 

ziatrated c3 c5.1-6,,ettotA1 area of cutflcv thr-c,, v,la the rtsnd 

Carryon arca --sms ntchIcad, tLifreliy ca.,ming a relk:ction in r_ieturs1 

diseArge. 
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lezause recharge to the We Heights area in recent 

years probably has been greatly reduced owilig principally to 

belce.Average precipitation since 17115, but in part to reduced 

vrularflov stnce 1942, and t,v,taLse 'rampage has increased slightly 

since 11.5, it might eta rrAmnable to expect that water levels 

in the Westart leiete area should ,site declined evgn more 

rapidly during the period 1)45-55 than beroro. They did not, 

has:: ter, prelumably beituse of greatly m.auctt-C. atibrxface c)utflow 

tram the basin, especially thromgh tea 77-. 11 Canyon area. 

sAditimal foot of decline will cortimAre to reduce 

vs,:1-,Ep4-fseft cutflow and t,„%ereby salvage 5ona discLrge. 

Cvn.rAtquently, leile water will be withdrawn from etc '4s0 to supply 

the iv7vtng. If k,miling tn the Astern %Lets area is continlled 

eta noarly oon8tant r77te and if yulapt.ng in t Nayon area 

is nvt Iiiareased, thQ rte of water-14vel d elir.t thvuld continue 

to deer see in tl",e V'estern 7Ptgbte artm. If the vftntity of 

olAflov eftiv!!hced plus race/Anis eventuAlly evols tht ;4.4-ve in 

1,-14tern 14fights mss, VIA?r. VA! water 1.-vels s!,,,,,ad be 

el74-ieata,4 to Fl ctLate ocly in rzsp,..)nza to liiessmal 

and the lorg-term net ezotae in the area el.!,0-tald 
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Resarvoir mittiasin, under natural conditions and from 

193; to 1)4C, was full or aemrly full and a *mall amv.Int of 

aro:4d water vas discharged by transpiration and IveTuration 

in naaervoir Canyon. 11311 1S/3-36141 is less than Ulf a mile 

from this area of discharge and from the center of the city of 

Peilar,as well field; its hydrogrvh (fig. 22) indicates large 

seascnal fl.,ictuations olx,sel by a large pwring &raft durize 

dry pqriods and small tlascnal fluctuations result in from 

curtailed ptzping vItter keriods. 'wiping from the 

city well field started before 1901) and has coctinled to 1955. 

Fricx to 1)47 nearly all puNping from the fil itsit was by the 

city, and during the 1C-ytar peric.4 1226-35, city Ir.zpage 

r*letivaly larp. 

During the itriod 1N6-35, rater levels ware falling rApidly 

in the Veatern Hittite zu-ea end sutsurface fLow tiroLigh the 

CA:ivim area vas rcaued s'!.;stsx)tially. Zecause . charze Noss 

reltzced Elnd pup;aGa was increased and ttaattse sasurface ovtflow 

was Dot rte- caved tosttrially &ring Vie :;-..rlod 1926.35, water 

yes tin from storage and A4lAcr Ltv,As in the Pelrvoir rx1, ,̀ftein 



,

In the vet period 1936-37 through 1944-45 water levels in 

Ng4rvoir subbasin rose in response to; (1) Importation of 

sLrfact water, wtich was used for irrivtior, and recharge, 

(2) a lacrei,.se In pumping in the eubbesin, (3) s constant 

oubsuirece inflow from the Sand Canyon area, and (4) increased 

icrlow &cross the Redlnnds fault from the Menteme sabasin, 

wttch 'ra:JI, received substantial recarge from M111 Creek. The 

tctal recharge vas far in exoass of diselarge, and water levels 

re,',Qvered ss ground water in storage iacreased. After 1945, 

iremssed pumping and deter timed recharge caused a do:Jetion of 

stomga and the water levels declined (see fig. 22). 

Folloitag a eltslat rwcovery resulting from Vr2 wit winter 

of 151-52, -t,11tAfr 14vels "',,w,Pt continued to leellue bt,i, at a 

wimewbat 11;;.wvr I;;Itt to 1955. Betw:cie F tlks btkein 

each wear *thee 1952 .̀m,e ti...:6X1 nearly as treat as fcz e.ny year 

1,:xtwten 1945 m, -ld 1.:;/51, the flattoniqg of Va.* r.ste of leellue 

since 1)52 IWO-bly ii,-,190d t77i0 gIA,vc-avi.r%c rtirge in 

lolt.ar of 1951-52. 

3;. 1 

https://lacrei,.se


All the irrization veils Shown on the wutar-lavel contour 

maps (figs. and 9) in the eastern pert or the Reservoir sabasin 

and in the rAnd Canyon arcs have been drilled since 19k6 but the 

effect of their pumping, if any, cupoot be dietineklished from 

ivglyping at the city veil field in the hydmtiraph of it 15/3-3041. 

If the decline in voter levels in the Western He area 

contimied, o'itfiov thromel: the Fend Cacyon area vill be reduced, 

ar'd the recharge to the rvoiraubtssin from this tiource vill 

Eie,7;rele,e w)ra rapidly. A reduction in recharge to and the 

1:.cressed 2,..‘npirig from the eastern part of the niliaervoir subbasin 

pre: ably will cat:te ytter i ve1s there to delir;a rapidly. 
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W:lker Rill basin 

Ptcharge to the vestern part of the Pedlnnds sObbasin is 

by underflow from the Reservoir WJbasin and San Timoteo-Deem 

basin, by deep penetration of rain and imported irrigation gator, 

and by percolation of a man amol.mt of rurboff in San Ttmoteo 

:7rvet.. The hydrogrAphs (figs. "2h and 25) *how a cot5isfent 

,-..Itnr-level decline in this part of the itibbaela until 1936, 

t'.. In a ci3neietent recovery until about 1945 when a sc-ond decline 

17zan which continued Cxoush 1955. The long-Urn flu ts tions 

rene,ct .11haages in groun-water vtorage wMen ar4 rel.:i..ted to 

variations in recharze and lia:riArii;e„ vtieh titv dirrretIy related 

to ccirrespcp=ding eyelie periods of greater or leas tan average 

precipitation (fig. 2). The tydroarvh for 1$/3-32D1 (fig. 25) 

in the main .112nker Will tatsin is &Lollar to the for wells in 

745--dids gtbasin. 

Any sa-etntlal c714e withd.:7-nwIl 31- 71 or to 

the l'.4eine up6-redient, such as t%* nt.,t4rvc,ir t7.`%.::sin and na 

San Vpote.s4calimout VSAIA, 4111 in ttne revIlf tn a ei.ozrespond-

irkg :`tinge in wats levels in the vetitiizrn ;Art of t%4 reAlands 

Nnd the souneJrn 9,Art of t%-at min Ntler Rill basin. 

cliarces in rt-ketzliin will ,:;cur in v5.1-tv.mtly the tame nan,Tter 

as t!.. !..escrited Nr T:x.:milpa basin (p. 2A-3C,2). 
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In the Bunker Hill basin ground water flows from the Triple 

Falls Creek eubbasin and MIll Creek Carxon eliblAsins into the 

Mill Creek ss,..zbbasin, then to the Menton* sObtasin, to the Redlands 

gmbbagin, and finally to the main part of Burlier Bill basin. The 

144r7txsph of well 115/2-21g1 (fig. 110 in the Mill Creek sUbhasin 

is t-pical of water-level flviatxiations in atibtqsins which are 

rech&rzed by percolation frost intermittent et:' oms of large 

flay and Which have a small ground-water storage c*pacity in 

compArison to their annual recharge and discharge. As shown by 

the 1-;;ArogrApb, amnion' depletion of the re/stivAlly it amount 

of ground water in storage in the aUbsin !mused water levels 

to Aecline rApi(tly t1-4rol,zhotst the slmer months in revonae to 

k,_Irtng and subsurfsce c.;tflvv to the Ment‹:ne irtssin. The 

levels rise elsrply l',.4.ring the vint*r w in rtvtarge takes pies, 

by thfiltration of runoff and puzving is stopped. 

The miylitLide of the flwAttations shcpwn on the kokIrrgraph 

is Increasa4 by kurvii4 from the otswrication veil itDolf and, 

after 1950, by water-spmading operations :met east of C-G_rtet 

Ztreet ov4d rptmr 401, but the frequency of the fluctuatis 

is net ittentical to t%st in wells gpstmems from the spmaling 

area and rosote from any r. `f wells. 



In contrast to the rapid response of water levels to seasonal 

ree,arze in Mill Creek siZbasin, the hydrograph of well 

1S/2-1901 (fig. 14) voice is representative of fluctuations in 

the Wilton* etibbesiu, usually shows only small seasonal fluctua-

ti.wls but displays large fluctuations in respcmse to long-term 

variations in nnhare. By e..,zmparing the hydrogrephs for wells 

16/2-19G1 and 2111 it is son that following the wet year 1951.52 

the re is a time lag of about a year in the response of wster levels 

in t`le western part of the Mentole sUbbasin to rec%arge in Mill 

Crvet isbbissin near the east end of Wutone s*basin (fig. 14). 

e tits lag t'ltween the fluctuatica of voter level in the vest 

of Mill Crikek and the resulting fluctlation at well 

1:10-1 - -Ilztento but the amplitude)01 in Xentone sunlAsin Is abut ec 

cf fluttvation is controlled largely by teroont of water 

aimed in and near the Ilratram part of the 1i :tame sUbbasin. 

In the rtort`Ymit end of the 7e17.3mie uabasins water-14ve1 

fluctuations in veils 1S/2-19D1 and 1S/3-24C1 (fige. 15 szd 16) 

clogiely eorrespond t tlIciza in the intone sUb'Wssin, except that 

at t'Aes !'ftsill is raelarzed by :,e,rp-rize loss fr,:-fie the 'ante 

Ana Plver 6n1 possibly fri-s Mill Creek as es by easurfOoe 

outflow from the Wntcne 1)t.asin. 

Th%s, in tontrnot to the TipeL basin, in the 'linker Rill 

basin the mK;vent of &round wat4a from sUbbasin to :s,,A,Losin and 

its int4i.cei)tion .n rc4.1te Is of mlnor N:dacequeoe w4.12xyd to the 

lar5e ek4,04 aJAlloalas from st,-* intrmitteat streams that 

the sun,sains north of the hills. 
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Methods to Determent. rntotrbasin PvlEiRcIffecte 

Prtrdic,ting the quantitative infllaence that a &once in the 

plaving regSlen in one srtibl..,:mlin will have on t14 water levels 

across a barrier in an adjacznt stibbasin is mch more earfinult 

than LAorp.7ating t) csusas of vatcr-level fluctuations observed 

In wells, discnisaed the greiceding section. The pr?si,nce of 

the barriers betvoen the tablksins presents a diffictIlt pmblam 

in bent-Ales, because the character of the barrittr features, 

the hydraulic gradient acmas madzanner of ,otter t,iovenent through 

or over the barriers, and the perw3bilities of the barTier-prothIcing 

mAtorials &re virtually talknivn. 

diver of lemter iwvlsent throt4h or twar the barrier* 

is a fundAwental pm:hlem in the devrAotbqnt and utillmtiQn of 

the zrotzad-wster surname in the ne41_7.Ms-BirtI:am,It mss. Zn 

their tiNplitst fora moo sf the t.arriere may leak uaiTormly 

tro-,lahout their M1 emsz-si/ctIonAl Press, ct!'„nri Aay be 

virtuAly ex.zstrz outflow to 6011 over tLe tcyp 

through unfsulted rote.rlmls of w,o1.4:zar hge or materials of 

snffici:mt pem?011ity to tr.iitgsit the vatflf.fr. Okftflov V.roogh 

tarriers that le%k Virotighc,,A is sajlet to trr:t,.se 

or ?=.-cr~sse, LI,nniling on te head differ; *cross the 

aarrlers; for ;21Lapple, pleir2-4 dcvnetrefas cov.14 mMitional 

outfIcw aerf- upst.res sl,Mfoiin end /rwing)ss the barrl*r Pra 

ec:411,1 red.1.4. the emtribution to tle •itrima 7.147,*bs,odn. 
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On the otLer harka, outflcv over barriers that are watertight 

Aare the water Level c*1 the &v./we-I/ant side is below the top 

of tLe ...mtertight barrier is subject only to decrease. 

on CAI Ivatream site could decrease the outflow, wt 4rewi i%ziping 

on tha lomr.stvyam side could not Wuce ad4itional inflow. Mhny 

fItt-§/r tipes of barrier actions could be descritid, sever s1 of 

are Aore calplex, but the above tvo exfloptas help to 

d,..?fifle the problem. 

D,Itcher and Garrett 4258) haw Own tbet pAmIng effects 

are tn,.:_-_smitted across ewe barriers, usually thoce liftving small 

44° a relatively small water-lovel diegaccacnt cross V.: , and 

not acrwls others, ustmaly th:?se exhibiting a ralstively large 

vetk.r-level displazouent. !Y.-Pause each '-i,arrier probably prey is 

a /-Artic/lar condition of 4m-A,&1-water flcv „1,cro3s it, special 

teets at t,ach barrier would be romded to Wit* manner of 

sr-Qt:la-water 11,- aent. 
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lc 

voilitative asp-cis tf the Mow Aral in some instances 

ql..aztitoitivc estimates, *quid .bt: made for nary of the barriers 

7e11911-B,Isumoot area. Btvever, the cost would be very 

Groat, tecal-at moerous test wells voull be rev-Used AM detailed 

pvmptng costa would have to be sale along botb sides of a given 

barrier. These data prot-abl/ vou13 suffice to ascertain U* 

r0.4t14-4 ledxle of hylreLlio interconneltion across the barrier 

a:1 cf,-,414 be used to estimate the quantity of Attar moving rmat 

tle 4strew cabacin to th4 atmetroltm sublwiin at the time of the 

st4dj, 'but .probebly would be of little use in pre,Ziltlag the 

moant at s4Ale future vIv'n water levels or both siles 

%fere awn ets. nc5e at the.am 100 or 200 bet, fur axle, 

tl.17io cif tha study. 

As *NplftI7#Ad In the .:423rt r-e.ctic-4 of the repert, p;zvp,ng tests 

mee at exi,ttng wells, which ire:re yvt setiensetory 

with rta:,!,ct to their position and to ,?stlin,ate the kr5cumt 

of wutr alcivIrAg tllr,:vigh a wA,basin. This, indlre,ctly, is ea 

esttmte of the flow merose the barrier boszAartes of the 70. sin 

but Is applii-:able °fay fcir kerIc4s of tli)e yter the urlUr-level 

flt,ct--iati.)ns on 15,;:ith wiles of the barriers !lave .•ti 

;,tialt11. 



nvie, the future development and utilization of the re:amorous 

small eLbbasills in the Redlands-Beaumont area, and in other 

s iiitar 3rotzda4eater ere in southern California, rill be 

governed in large part by the manner and ,ogrese of leakage 

throv4gh or f1:w over the numarows barriers. Ebvever, development 

of teehniques for iwterniring the manner in vhieh ground utter 

moves across tte INoarrlers and quantitative methods for estimating 

the mvement mder future mAitions vas beyond the scope of 

this stlAy. 



zAlICIMPACE GRa:ND-WATEP OUTFLOW FROM THE YUCAIPA AMD 

BEAUMONT ARZAP TO BUNtal MILL maim 

Nte of the prtncipal objectives of this investigation was 

to det.i.J- - dne by dir4ot Laenods, it possible, the quantity of 

el;bsurface irrflow to the Bvinker gill be frau the area to the 

south. At the start of this sttidy and prior to the subdivision 

of the eastern and sour.:ern parts of the Buetar 14111 basin Into 

smaller units, as defined in this mport, the Ilkimker Hill tAsin 

untlar oorisilaration was that defined by his and Gross (1934) 

and Glzason (1947, p1. 1). They also plaoM the eoutern and 

sasern boundaries of the bwiln about elcng the Peelands fault 

and nt the west end of the Triple rolls Creek svhbasin, respeetivffly, 

of this (fig. 12). AzoordirAgly, it vas d,l.sirible to make 

eJtImates to *clsurTh,-Je aw at or near terse two places. I"Lase 

setTgates in given in Vie Pc'llyving Beet ion of the report and 

in -,,anion, an eat; .Zs of tt3e ground-water wi-trfIcw in about 

t!',e nAddle of the Kenton, siatbasin wns made to show the mAgitude 

of the rim, voviTj tfx,mrd t°4 nafn 7k).aer Rill basin as delialtiad 

in tIlls 1-51Tort (7.335 ). 

Cle*Aon (1947 165) . ,ated the aver:ace aais,kmface.!sVp., 

outr1Gw (inflow to the 2::-.kor HIll basin) as the difftervn*. 

bstween rcAarze And all other ,lislarge. ElteluWng 

ne inflow rz,Als the Tri;le Fnlls Crek inV,astrt of this report, 

be iAiti;qAt-14to sv%"4rne of 13,960 as re per poor for the 

:veriod 1905-36. 
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The wat,2r-level oolitoure for 1)45 and 1955 (figs. 8 and 9) 

show piovrni/nit from t':101 rat and south toward the main ?linker 

Rill bain 1:-atAiten the Ssn Jacinto and Ser Andreas faults. The 

Crafton ,Ulls divide the flat-«tbe larger pert moles through the 

Reservetr stlbasin and the nen Ttaotco-Deaumact basin southwest 

of the ?AAla, and a smiler part moves throtIgh the Triple Tails 

Creek sail:basin moth of the hills. Gleason (1)471 p1. 1) estimated 

the outflow from the arcs 5,0;Ithwest of the Crafton Rills across 

the approximate position of tLe FAlands ftalt. 

In this report dIrect ettisates were made of a inibstaptial 

part of 'the ground.water outflow wkich (..f osoes the Ttryn Paw 

trrIctr betwen the Tt.'ms Linda fault and e...?out U. B. 71e...:ay 99. 

No c7,ata wen, available ter tbe Gme11 outflow from the area between 

the Loma Unlit and nan Jecinto nrats (fig. 12). 33timtas of 

ou.tflow from the Willie Yals Creek subhasin and from be MIll 

CL-f..-ttk sabasin 1;ale by Nteber and Iturnhom (1959). In 

suffitAent Liata oolletied in PAs at to 5v2 port 

tAtTrates of a 141;i5tg,ntila part of the olotflvw ftrat t!-4 Yenta?* 

$0-15in. This outflow rrom 17.%e Z.;'iryntone sabftsin, in taro part, 

is a %.,-Netz,:ere of the inflow to the re lands -_forteast of 

U. O. Trk:- -va,y 99 and Is al.; o a .,eastalo of the inflow to the main 

ki,xt of ae lun3,,er A4.11 ha:An ;7trtnaTat of the hierway. The 

witra c'tflcd v.4s esttPlAted„ methods u5e4, and tettnlates 

of outflcv are 1:esertd in the next .3everal aectiors of the 

1-tvrt. 
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ite,hodof 01Yt1411Pirect T:stIsAtes of Outflow 

The '124.T et spaces betweon ttie Wividual rock 1"rtieles that 

Imam .1:1) the Ililcorssaidated d€ Bits are filled with water betweren 

the tcp of tile woe of saturation and the mr.siolidated rocks of 

the beirt complex. It it were possible to determine exactly 

eAcknass of the aaturated unconsolidated der its aM to 

'-!efine precisely the lateral bounAaries of these depcsits, it 

would be yvesIble to deterrthe accurately the cros3-goctiona1 

area through whIc' the gro4nd-later flow oecv,re. Also, if aufTiciant 

vel„tcr-lzvel data were available, tLe tradient am As the 

setIon at 4,ny clocoen time amid be detervined. Icr.ftver, to 

ilt.txirmine precisely the izvs.antity of gro,..nd-vater flow tllo ugh 

this rots section it traiii be naccrj to know the portability 

of tiv oAturmte4 materials thxvugb which the atm oe.01-14rs. 
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vhen thus* three elements are known, the annual amount of 

grtrd Alter moving througt saturated depoeits can be eomputed 

by the following evntions 

• 0.00112 p u..- --------- ---..---. --- --- (1)
f 

in which si is the underflow, in acre-foet per years 14 is the field . 

coePflient of passrm--ability of the depeoits, in gallons per day per 

cw-,are foot' 1 is the *verso' hydraulic gradient for the year, is 

feet per foot; A la the rata rated cross-sectional area, in &var. 

feet, of the 1.4caits thm.41-. which grogad water moves; and 0.00112 

is the rev.:tor for conwrting gallons ,ver day to acre-feet per year. 

In the field the coefficient of perrianbility cannot be 1.etermined 

diroctly, but the ccefficiert of tranomi5eibility can 1...* dtAermined 

by inl:milIng t4sts. 'Me fif.14 ccerficiL:nt of permenbility, , is a=-al .Pr 

to the tranamissibility, T, dlylle4 byte thltt/-„Iess of the aquifer, 

m, in feet as ftli,ws: 

p ----- sir i-11% 1111....41. ...IP. Ar. 40-a• 41, ------(2) 

Thus, skibat!tutirtg al,..41tIon (2) in evation (1); 

T1A • 0.00112 Tlw 

,A,
5n V the wilth in n.!les. 
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If the foregoing factor* are known, the vantity of underflov 

at s ..iven time sky be calcUated. Tb c17.tvute the avvrage 

qi..:aatity of underflow over a representative period of time it 

is destrable that data be sufficient to compute fairly accurately 

the Ari.Arage grovilst and mr,,,rage sattirated cmcs-sectional area 

during tIle desired period. In most iwpzetigaticAns one or ore 

of ti-,i;s5 quantities mially re lselrirg, and ptaving tests to 

Nscc,rtain the tmnsmissibility usually cannot be mmte in the 

desire4 locations without a costly drilling pr,-4sram. In fact, 

rarely, if ever, is it possible to aaeartain all the variables 

aocwaely) erneevently, t quantitative estimates of ):milerflov 

are cTly as accurate as V.-t least acoreta 4f the three vsriables. 
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"Sat./rated Cutflow from Tra1 `alls Creek Subbas in42_.... 

e si.leurface out low trim the Triple Tells Creek sUbbasin 

of the Meaty& testa ente-rs the Bunker Rill basin betvean the 

northeast end of the Crofton Rills and the San Bernardino Mount%ins. 

As the omits are !Mined in this report (fig. 12) the outflow 

enters the Mill Creek subbesin where it joins V.:e outflow from 

Ca Mill Crt.ek Canyon stibbssin and moves dcvnsmdient through 

V,e :,11,z.7,tene and Pedlands rObasins to the main Dunker Rill bAsin. 

Xteher and Burnham (1)59) estimatei the ,...Altflow from the 

Triple Pals M'elsk vai!)loin across a line extc-.t.t2Aing lort7ward 

frum tip Creton ifll.ls psessi:ig thro1401 wells 1S/2-24C1 end 13P1 

to the 17en 7.7ernlArdino Mbantains--a distance of about 2,003 feet. 

On tN) basis of tlats, from well 24411, the waturtited ti,::kness of 

1..in*onsolidated As posits has ararN:-pd rxr.,t;h17 250 reet for the 

12ast 36Teral years. Similarly, the hydraulic ‘17-ilient pre.ably 

1.41; rot,ehly 3D0 fcet per Atile for the ano -keriod. 

DiLtchar tAret Ztevulig (1959) zstItlated tlAs f1 l4 pormiNibility of 

the d4pcsits, 'bazed tasts in the Mill Creek rubbasin to be about 

N.airs f;.4,t. Thus, a rcr.le ciiroc:t e$timate of the 

Knnual of;- the Triple Fllls Crek sabasin can!;flow 

be 6.%-f*utal by east1tutir4 In equatton (1): 

Q s 0.00112 X 50 x --2R2s 750,000
3,200 

s roLehly 2,000 ,p,ry-f.:,P3t ;..er 
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en,is le a crude estimate only, because the hytraulic graAient 

and tAturatui thickness are poorly eontrolled, and because sufficient 

well* are not available at or near the line of cross section to 

neXs a p* it test to est./ :l %ha trs=mlaaibilit/ of the deposits. 
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OUtrIOW .nits Yelc,ervoir 4nd San rActec-S,A.Jmcnt Berlins 

GrJund water wavinz weztwg,rd between the sovtt end of the 

Crsfton Rills awl the are. JAcinto fault disehazgos to the BwIker 

Pill basin tram the r)cal.pa and San Timoteo-Busalsont basins across 

the Betlands anJ vaaterr. part of the Banning faults to the 

7,y3lands sabasin of this reii,ort and to the Bunker Rill basin of 

Gleason (1247). The grtwld water eontinuos to move g,2:)erally 

nortvestward throush the Redlands subbasin, crosses the Bryn 

Mhwr barrier, and enters VII:, main Bunker Will basin of this 

report (fig. 12). 

To t$tiette accurately te v‘.41745-urface gro%Ind-vater outflow 

t .saturatel thickness of the leposits, width of croas section, 

tranumissibIlity, arid 14,71-A1111c liradient eicr4111 be kaown in the 

area just upvaditrA or dzonertaient tr. the Urrier 

the outflow is to be esticel. T asst calplete tots 

a7mn,b1e in the vicinity of the Zivin Pkit barrier are iotincrs&lent 

flvis the heftier, twn tLii:re the tots1 thil(noss of taturated 

tt*.pL;,elts is not and the transvissibility of the u$1ter-bearing 

t4-JINcelts could be eW,wated by 1 p i teat at a well 

which 1/. al et 703 ft-lt of soatilruted,:reztl-ates only the 

at::No.its. Accordingly, the etttzetes of outflow 

reletattd 14.arslin PAy be 'ci -Ab ► at lz!ss t the total. 
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Tranati sa1btl ity 

To determine the transmissibility of the saturated deposits 

domgradient from the Bryn Mawr barrier, a pumping test was Made 

at well ls/3-32o2 (fig. 9) during the period March 24 to 26, 1956. 

Date for the yells and the results of the test, ',dell were 

int,trpreted by using the Theis (1935) nonequilibrium formula, 

we summarised in table 3. The driller's log of the pumped yell 

is ahclin below. 
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Thicxness Depth
Correlation Material (feet) (feet) 

1%-..rger alluvium: 

rand and graysi.-...- ....... 15 3u 

;:lain and bench deposits and older alluvium: 

clay, sandy.-- ....... - ........ ------- 10 ho 

PInd and gravel to b inches- 115 155 

Sand, gravel, and elan hard------- ..... 15 170 

Sand and gravel to 10 inches ------ 25 195 

rand and gravel to 3 irtobts; soft clay-- 15 21) 

end, sravvl, and boa-alert 62 272 

rt-40too beds of F- i.ck 1:i21 ) 3 

Ccogl (aerate, lard ........... 68 3h0 

Sand, gravel, =4 smell bolaziers-------. 8 She 

etnalmersttc ..... 91 439 

Sftnd and gravel to i-inch-------- 3 442 

Clay, a:1nd,', a6 kr 

Clky, 'zard 18e. 650 

Clay RrAd gravel, amht1ted- 2 632 

t7,454p sravel, and 4 656 

MAY, s'ziarlY, 'Aar's 54 710 

Sand nd gravel to 3 5 'Ti,Ulo 111. . 
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Iot of vell la/)-Z2V2 in Dunker rill basin—Continued 

Thickness DepthCcrreltition Material (fest) (feet) 

San Tiaoteo beds of Frick (1921)1—Continued 

411.411.4* 10 725 

Sand and gravel to 8 incbee------------- SI 746 

May, sandy-- 4 750 

gam and 12 762 

.W.40.41111.4111.11. 8 770 

Conglomerste-.- .. 2 772 

Sand and gravel. to 8 inches; thin beds-- 19 791 

Mow, may, 17 808 

Conglomerate 2 tkl 

Sand and gravel to 4 10 820 

clAy, sandy.-- ....... 30 850 

...... 18 ea 
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'Me results obtained from the pupping test show a range is 

transmissibility of illosooc gpd per foot to 300,000 gyd per toot 

(table 3). Por Obeervation wells 1B/3-31A3 and 31A5, which are 

farthest from the pumped well, the highest values of transmisaibility 

Imre obtailied. amiever, the traLsaissibility probably is or the 

cr-:!ar of 150,000 gpd per foot. The such higher tranumiseibilities 

indr,cated at wells 103-31A3 and 31A5 result from the ground-veter 

and geclogic conditions in the area at the time of the test. 

Eriergy lozcies and the leakage of water from the thallowwr 

z4:-:As to the deeper zones during such tests typi-mlly cause the 

water-level decline at wells remote from thi.: ppp,1% well to be 

appre- isbly smaller attar any given period of r.alping tt.tri would 

Lave occurred ire t4e water body vers not aemlovnfined. The 

smaller water-level decline in the mere diAtal4t wells after a 

given period of poirt.cg indicates a higher than actual cc,officient 

of trarAmiesibility--in off:Nt, the decline in ground water is 

store in that pat of the eviifer between Vie rxwed well and 

the aaervation well is !qatiificant and materially chess the 

effi:ctive piNpir.g rate as mlated to the observation well. This 

is reflected by t &I ra of decline at the obtoeItion 

rItrefore, experience has aLiin that it is vter deeir,7,ble when 

mItking p tests at wells that tap sesioonfined we ter boa-les, to 

vsy the data from aservatior. fa7_rly close to puapod 

well, urIless az exti%mely to:,, 1'Litlyi4g period is pcoeible. 

Tlioren;re, tbe m3/11ts of Vo ttsts et wells 1j3-31A3 eta 31A5 
are not aonsidered vslid, owing to extraneous infl,Aallaes sLicb as 
slow drainage or energy 11 14ses due to difre.r,itnzes lotvv.lta the 
-v-artical sM horizontal ;4r=nbilities in the aquifer tsted. 
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'Mole 3 shows that the pumped well penetrates about 700 feet 

of saturated aeposits. 3ocause the total saturated thickness of 

aoposits in this vicinity is greater thar the thickness tapped 

by veil 111/3-3202, the trersmissibility obtained, based on nearby 

dervation wells, is consiAcred to be lower than VI* true 

tmLsmissibility. 
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Outflow Cross Section 

As previously discussel and as indicated by the water-level 

°onto-Lir mays (figs. 8 and 9), most of the sub surface ground-water 

outflw moving nort:westward southeast of the Crarton Rills crosses 

the P...L:lning and Rellsnas faAlts to the Redlsnds subbasin and that 

neves across the Bryn Xavr barrier into the main pert of the 

Bunker Rill basin. It is possible that a small amount of under-

flvw occt4rs through the Sax; T.Intoo beds of Yriek (1921) between 

tEe '.tea Linda and San Jacinto faults, but there are so data 

availale to determine if 'mob underflow occurs or its magnittade. 

Nearly all uDderflow across tbe Nentone fault tc the 7edlands 

subaein is probably derive. from the Xill CnIck area. COnsequently, 

a 11.ne can be drawn that s.:..latett the s',ibsurfaae fl At derived 

from north of the Craft' n gtlls an thAt Aerived fm: south of 

the t,t Iles its approximate pc.sition was det4rmirAd by Braving 

a flow line perpendicular 'AD the water-level cont2urs sz;ross 

tine nAlands slbasin from the ittersection of the Menton fault 

with the Redlands fault tc the Bryn Muir barrier. 
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3e*ause of variations in recharge and disOlarge from seasun 

to 62115C2 and during A givqn season OD either side a the flow 

line, t rietzraphic position of the line wpm:** to shift 

sovewtat vith tins. Water-level oontours drawn on the overage 

sit 1 wster-Level altitude is walls in the southwestern pert 

of the Redlands eubbesin and Dunker Rill basin for each year of 

Vie 2-iear period 1936-55 show that the varip.tion in position 

4.,f the flaw line is small. During the 20-year period the average 

.1.)sitIon of the flay appoars to be about at the same position 

as in 1;55; that is, extending westward from the intetaaction of 

the Manton, and Redlands faults to the point where the Bryn Mawr 

barrier crosses U. S. WighwEv 99; in the Bwiker rlti b4sin the 

flow line 3-parating grtmnd-,4-Ater flov clerivel tr nortt,. and 

scuth of the Crofton Rills e:;:tnds from about the Lltersection 

of U. S. Highway 99 at the Bryn Mawr barrier to about well 

1q5-20R1. 
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Tha sel3cted lire of cross section use'. to est:mate underflov 

roughly perrIlels the averago position of the letter-level contours 

for 1955 (fig. 9); it extenis from the Loma Linda fault on the 

muutheast, trotigh pnmping-test well 15/3-3M:, to about well 

11/3-k1 on the northeast--a distance of 2.6 male*. This !s 

consiacred the maximum width of the pervolattoe farel t)..4 effective 

wiIth probably is semevtat leee because the !fir, TtInctea lxxle of 

Frf:+ (1921,) rear the Lama Linda fault in the sc, -Althwest pert of 

see. 31 are mmiay fine grained, highly faultee, itictimlaed, and 

indurated and tl,cr-.:rcre prObabll are of low perneabilIty. 

Tttl length of the section used to lvtimate ground-water 

irlflov to the Dar.' r• PIII ttwin is etklect to a small annual 

chance because the anm;a1 avrikee position of the flow line 'Mich 

is .zsed to twit ele salt Emil of the underflov cacti c.! at times 

shifts a smmil aw1Lnt. Nwever, becauc.e it Is prcbltible that 

t1•.,3 av44-age trEcf-A!s5fbility of the dei.oalts tear the west end 

of ths underflow oection is alit:Aly less V.4.f: the average 

tra77,mlesibility It the site of thp tact cf. naar 

tile east erld of ths underfl.„7Ne ,wetion, an averae undarflov 

e‘ction ocly 2.5 mike wide is used it %,t tic the saaurfact 

if“Soir to der 11111 bsin from the area on tl'A south. 
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Average Cradiant Aercss the but floe 

("!css Fi3ction 

The water-level e:tontours (figs. 6 and 9) are irreular. 

In aL.ive end trend near the nortatvat end of the cross pectior, 

se14.-44 for estimation of attsurface outflow. tr this area 

'VA texuired, deeply wraathered materials in the ‘n.ta of-

ii.-.Urf_51ierA4 of 4evo-sit.4 rrun Mt ll and Ean Tlamicteo Creeks 

may Leyte a lcwer coefficiert of tran.cmissibility tan 

terse to the zicluthwest neat` the p.uptni-test site. Tte contours 

Gbrov !aso t:.et the wuter-levol is steeper the 

tort' .last end of the cmss ocrrAion. For the plgpclA of estimating 

tJiz zAntity of sav,a-fact outflow across trot palectod cross 

e%;i:ticin, it Is mstt4Awd p+:‘:s;ible tower coeffIcient of 

tmrvaissibility is u!...4r1,7 b!LIItzled by the cf,teiNtr u*Ilent. 

Deepabe So;ttnIVId rentativit ietter-le-el aata are not 

avc,,,IlAt14 Air t%.e eAirl wifIth of Cr: is UA4vn'age 

anyi4nt at the pioDirg-tcst alte vas vie.ed in VI* stA:taate of 

The avorcge a;!-ItMlart0 as estimmted trzlm contours 

driwn t!*.x. igvnthly Nester-level mesztento to 2;RAte 

,Arnt.1;a1 les.ter-lavA alCtveles in was 4.n eit)Ar 

eir,e of the line of c:-c enc yoir of the 2:::-yar 

pgrriod 1)36-55, rtntixtd fry ta-iout 35 7eet pc-it vile in U4 to 55 

A!o. in 1)53 Itld %bout it5 t yet por mile. 
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15 

Zetiimted Outflow 

rihe +IwArtit;,of umk.rficiv moving throuG;I: tht Pf.11L.IriFt1 e Ipos Ito 

dcAenvient 1!Yom the Brit Mi&vr barrier may bi-z ccmpqt-ed by 1:30 of 

ev.A.1c!n 3 (p. 313). Usitig a value for trtnamlosibility of 

gpd per foot (p. 322), width of wction o! sito,2t 2.5 

miles (p. 3C), and an averze grarlient for V. :ft 22'-yvar period 

19-55 of rtt.out 45 fzct poLr (p. 327): 

Q • 0.D2112 x 150,000 x 2.5 x 45 

20,a3c acre-f,nft ptr paar 

PiteaLac t?-inoalesibr.ity and vide'i of eit:titan pratly 

haw i7ai!%4,. , ..vir:Itstrt during the 2"`-ye x` pdriod, the-S relctly71y , 

ovt.f/olf !las ItItY 

14 Tweed frcal ::bout 30 ti:et per mile in 1rAE to 55 feet per 

ele in 1)53. crtricv rvuchly from 13,000 

acee-feet 1,14e tc 23,00(2: Ntre-ftet in 1253. 

17'..zr...zsl the: ir9.ue of trrAmessibilitj wan e;;Aaine4 by poqpirig 

a veil that penvtrutp ;Jrly the uppcfrmcet P3 feat of latrated 

a;44 th4 4vAtl thicknes of tha slturated 

sect .on is r- ct %ncvn, the east mates of 14!xlerflov 

;;tainavd ;.xre less the tot*1 w;:lrflev. The 

r6TILEteat of tliese ulderficv wt vid r1Nu!re an 

eAc.:,nelve axid drt111!'z pgArrz-tost 

a1,7411 tie 3. the of w= .for. 



An-,/ estimates of underflow, such as these, oottputel! down 

grll!.A fr the Bryn 1 47 tarritr, vc>1.13 be only very 

el!itYLly larser than the 6mIlud-wiLter outflow across the !Redlands 

falt 1,e..:11-Alw in the intrvening arcs the deep penetration of 

ex- zation water ivorted to the Peasnds bbasin is.-ess 

b:- liaw'd to exceed the relatively pisecmae. esti=atc's 

,Ieng the cress secitioT: of the slow efluttion probably wokad 

tee a relattyvly good nesslara. of the outflow froir Yi..:cuipa and 

Ccn T:':,2oUo-Birlfwmont txross the PedlAnds fault to the 

rAla.Als sahasin. 

described earlier, CIA,:azon (1:4*7) *Atmated that outflow 

to t1.41 Nn1,4r Rill basin, &bout at the line of tt4e 34;11and.s fstAt, 

to be 13,9‘) acre-feet for ̀ he' 32--:pFx potriod 17c5-36. Tbe 

04t1.1:vtis given dove fear the follwing Z years is about 50 

14xser. The etwartnt iacrtaere since 1)34 pr,....b.nbly is 

dlatt nc.t to t) actIml inc.rease In outflow, rather to the 

di:f-aece in wthc.ts used to esti4ste the outfluv. 
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Euttrasted Total Cut flow 

T') the 5-unker Will in of Ola-oon (1947) 

Tbe estimate4 total saimrTaoe outflow Crum Cleazon's 

Vaieipa and 3eavoont areas to his Punk.). Rill basin (1947) 

is the sum of the outflcva from the Triple Pills Creek svbbasin 

an TL,.1_,:tpa and Son l'Imetec-Besimont bezins of ttis rvpert. 

For tr.,' 20-ymAr period 1::16-55 the outflow is estimat.2,1 to ter 

y 2,000 aere-nz.ct par year fram the Triple. Nils Cre 

sa`:,ssin and an ave.,!-Pca of vesrly k0,000 acre-'pet per year, 

itthic.'!I may be too (x%nzerv--!ttiva 3 measure, frca the 't,13.11-e a and 

ran 7:ractec--73e,:,,J.nout tAsiral, or a total of zyl,ra 

af!.-le-ra.- t per jar. 

As 4-Tewrr.ied 2r!vio!.sly (p. 315)) the oltflev from the 

Tr ',pie P111 s Crelk 1f !*)-F.,s re- the about constant1 

vrirefts that from tie snot ran rizictc-leatvlont basins 

has tad a relatIleli The estlaat-!ts in=lieate that 

tctal otAflow has mutil'ily 15,710 acre-fcet in 1).14.0 

tt- 25 '/013 e,c.re-ffNA 7t par .ALly has avar..-,?d s/A-Alt 

e", ) r'rfr acre ..4%let -ker y:r ar r the pe r iod 123C -55 . 
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?c, the )(miter Ra Ll Basin of this Report 

uf the Santa Any Pimpsr (rig. 9), ercept for possibly 

9 enAll undtirflov 'be torten tha Loma Linda and gan Sa-c1nto faults5 

the tc;tal sol-!surface outflow fms the basins and exsell to the 

east ng$4 smith crosses the Bryn Mawr barrier to tt mein Bunker 

1,sain of this report. • vinlifial estiate of the outflow 

ercasIng tha pert of thy Bryn. Paul• barrier vest of U. S. nielev 

is &Iyen on ,dige 326. Pltv axe available rrm vi(ti,lity 

of the lAxrler myrtheast of the hienwny and no est/nate could be 

maAf.: tbis reach of the Larrier. estimat4s !icsv3 

blvn metie in about t%* 1414:11 of the V'ntcpnri! IrXbasin al r{; 7:‘-fetion 

(tics. 6 and 9), .c.'")olt 1.5 aila upg,dient from the Dryn 

'..,Arrier. Owing tn are:;1 IzetleT-3,n the Bryn 

lq.tcrfer &rod <!rc:ss si:teticx I-/' te 1.eriv-A 

ars th4llevod to be lees Vtcul the ectwa outflow .fier,:.-ss V-,t, M711 

nor1:-, /rier to the len lier PAll Is,t9in or C.iis rv.;.lort. 
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As Move by the iretzr-1,7,vel 4:ontcrbirs (t1,, s. 8 and 9), 

nearly Jell t stiti,r_irraee ignyt..nd-sekter cortflow frost the kill 

a‘bY-sk. and Trifle Falls Croek dreirtive tkre a111PVINI WC StWW*d 

toisrari the pair pert of the 8t4ater Rill ''Fkititi throt, the Yitr.tone 

ste:bosin. A very mall quentity seky soy. zouthvarl &cmas 

the 1 1.101,1s finiLt into the naservvir subbastn, bit this qua..-Itity 

is to b.? '!'he erystalLine and retam3rptio 

bell-rot-1,r floor of t.he Trleritont subbasin is very irrfteular in forts 

(fi 6. 10), and about half a elle southeaut of l', :.--ft•one a tad:twit 

rives to within 5 tc 'x; feet of the land aurface. l'ater-ltrvvel 

rec•orl.s irtiteite that the t,:-d.rock hill Vag mv-ar entirely s'dbri.oraed 

ii:Tiva the 20-yoyar period 19X thmv_zh 1955. 0-jr43--,'stC.A•:'rit-t", the 

v split—lArt pz,sA n tst-,7.1.11 and pext, pe,Dsing ziouith 

:.;f this hi1.1 Ve..r1i:41; the tvc f,:-51*-Jepe4 cross si.tt-tIons in older 

'.i1'-.dal dyc,otts (fig. 6). Dttat toe I'-.7 pra44/3 e.bout *,,.Trott7h 

Nrmils 1.:3,/a ''3' and rai frtis the 7.0,1_1.c-ixls 

the sot.J.I1 as of the subl..aeln nort-..114;rd to beeiresiok h111 

ri..7Z-1.y ?fa4,nel .enter-level cc-?-1V.A.xs. Pe,-2t!cm 

tlarc:..ettw11 1,5/2-1::81. sa.r4 about 3 feet eat 

r:V.! 94 414 Pr( a1s/24En. blnirock 

CreNA .1,144 rota 'Ade of t;- -.)* st,lbssit. 

w.t1e1 to V:* utater-icv,1 cx.i,teurs in t`At 

of the basin. 
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Tu ssiircate tht av‹.-xde artmal hAr6vAic grad",eat and saturated 

crcst—A-etio”11 arvat of two uralerflcv sections, tha avtrsge 

*arca' .,-ater-leval altituf!a vas computed from the hydrographs 

of the wale on either std of the cross sec*tions. Vater-level 

coLtmr maps for each year vr.,re constructed using CIese altitudes, 

and f7..,.v tl.)ec4 naps and th. emits sections I-1" and l' -J the appmxIxate 

elmrai; fu'm'ed cross-sectional areas of saturate mstariftla ar.d 

the V!raulic gradients very e.omputed. BeelwAc the oontrol for 

t!le zt.J.ifivration of the 1..r4vIssable bedrock boLmdaries of the 

seetion err w2s.:ror, especially along the north eud of 

so;:tion I-T.', the ra1114s for avaratse satIlmted cross-4ectional 

arcts arl sdbj,Tet tt: scao strrT;r. 

76t!mates lased on vater-nYll mcweery e.:71,z,r a pilp1,1ig test 

vailc tt veil W2-341 44e the nv5zific c67.,,,Icities of tha other 

in CI° yldaity of 1.k,a cross swtion that the old 

re?. artti vMcb 0..A.Tcse the maturated 

4+n,Li:rflvv saction5, have vri.!rage field ixt2TyALility qf stout 

di4. per Kwtre root. 71fs Is consierlet,ly hIz.!;41x tLan tbe 

fiela Li,:tmetiitity of 56 stirs foot ;t5timnttd frum tests 

eels in the ader alluvi a esyl the cid red 6!:.L,ye1 in the Mill 

tr.in.asin ('?ntcbctr 7.t-rn:ms, 1939). 17-e. Inertase confcrms 

to t!..:s conelltio;:s Gf r's Je:;, eits in southern 

Ottifornia. The 117,c!sits *resilj are etter acwted, more 

pe;:otAble, ectd Law hinzr yieli as diltaboo from Vle 

ocamtaints Inc:mates. 
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VA /stimated annuAl underflow throve zs=cticns I- I' and 2'-.7 

earl be avIputed by r.tbstituting values for fie14 perselkillty, 

averaje hyOrnulic grodittnt for the year, an! twiturAtod cross-

snettcrAl arcs in wlatioc (1) (p. nr ,xample, for the 

wizter :-Iter 1955: 

sect ion 1-2' 

16'Q, a. 7). • -1.3S x o7L,Ovo
• )0 

•tibc'Jt 6,80:, acre-feet 

ri!tion I _ 

2' q Y..112 x x x 150,000
8 47.4 

•eib%)ut 1,130 acre-feet 

Tint NnJarflow for tom; then, was gum of ttte two, 

- nirAirly 8, WO ecrs-foat. 

TaLle h shows CA anniAl untlarflvw throklet v.,,,t1cns 2-2' 

nlit rota 2-.yelx IN:riod 1336-55 oostputd In t never 

drtm,:tritA x' e. tt rftwe frfle 3,7X fir`-ftret in 1951 and 1;52 

to 14001r/ ttere-nbet in 193r, 1939, 1242, are 1;U, and eY*:-.ded 

clxy,t 10,000 se_..re-fret per tie rerioe. 
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Tabu 4.-1,-:Ertimrctit1/43. arThaa1 rf tho KATI 303 

(W. Vii:124ALY lia; tailar3:140411 rtottitairAl Iiiiplificant 114;u:tee) 

•••••• •••••••••••••............. --

f,ect T- E LM* 1' -*IAltai ; 
..... ...I. •••••••••111•11.- ....••P• ..... +NW ••••••• ••••••••••••• .......... ., ...MM. ••••••••• • .••••••••...... 

ft-str • A wtrui -,v : Hatt amtewi : Ararw:1 Averivos ()at unittced : Annual 
erv:ic4( : IV: MAUI IC : crosoa- = unditirrlav Ly•vatemile cr:ANIS-. : u.,ckikarr f low 

Vidrot.. 3i: e.crtv tent s soctiuota era& : (acre-faet ) tint s sect lanai limas (re-rest) 
•( Jima ) s (11. - • 1 ora rt. ) 7 ( t/iL •. (14 -̂09 s 

AMA -••••01111.. 

1936 170 7,900 165 210 111., 

19V 180 9,600 16) 220 2,200 

1936 170 11,000 1771 K) 3,100 

1939 165 11,000 155 11/ 3,100 

1940 io 9,600 17) 271 elloo 

1941 171 , 000 26) 2,600 

3.942 175 11,000 155 2CC 2,700 

1943 165 9,800 Z.-J0 2,60o 

1944 175 11,000 20 3,300 

1945 165 770 1,:).0100 20 3,0 

1946 155 130 9,200 lbe 240 2,400 

1947 170 Zy10 170 

55 

1%4441 
snautal 

tuoattrZiov 
( acre- fog:: t) 

..1.411A•A•1111A. 
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th,/ estimates of subs7..rface outflow across the 

Brin barritr vest of V. V. Rieway 93 probably are conserva-

tive (p. 32.) and because the estimates of under-nom in sid-Mientcine 

si.1:,hataTh are less than the oAflov mkerous tha Bryn Mawr barrier 

rfc,rtIkast of U. S. Memel 91 (p. 331), the aTtual total subsurface 

outricv to the main ?Art of t14 lik;nk..er il..l b2tsin of this report 

prnbatly is eogslisrSbly gre-ater then the OAR of t?.a estimat-28-

derived abcve. rpeeifically, the estimated tytal outflow across 

t;.3 1114VT barrier for the period 1)36-55 prvbsbly averavd 

sl.ltiALtially =re thar 30,000 scare-reet per year. 

337 



,

CF1417.A.T., r,:.11.111 CT Wt:T4TY 

anslyz-zs of writer from tributary sx.rfuce atreama 

ate wells in nesrly all the grow water el4blivielt=ne of the 

Pe- 71And3-Wscosorrt am* wire (!alected frzak talpublisbed recorts 

of other ag/t's a l floe Scvfield (1)33). For Vb.., moot part, 

V-v Antlyaes vi:re node by and Ott:dr*,,d from ti.e 

labor* tory of the San Bernardino Court' Flc(xl Cl- trc.1 District. 

In ;1&Wition, a few unpublis;:ki analsee made by private laboratcxies 

1,n,tr contract wit!: the Cklifornia Nepartment of i‘t.ter Aesorees 

wort t.' let alv7.111!11 by ttlat aoqncy. 

Tt.z mtelyoes 1";..116 and 4 etrfAms vare Gels cted to show 

oc figure 2'; te are 1IellAdeC i r t!'4 Pc:flowing 

taUe. 
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5.--CLecical 11.1.0, of watr tram wils and stritems 

Cor.st'td„lots: Vbere the va,1,30 for fAium is 1..rece.ad by the 

2.,tt.ter * it inileat, soditm and potasrlum expreu:Rd as 

5odimm. T114 value for dissolved. solids is t4.4 &ma:Att.:ally 

,1,:itartated value mkortswi by the laborstory. The ma of 

eonstituerts is the feast of tall!Ited ecnatiterts 

Alma ..,„,proxtmately half (50.8) perceLt of t!le blear1. 

flonetitftnts elcvn in rarentLeees are vale:. (,slculated by 

V- At Srvey, Mtter Brilxc2;. All values 

rouniled wtz, .I.ary to ooafors to t .,ttlar,lards,:c2 tes ! 

of the 04olcsica1 Survey, ("uality of Wft.ter BraNt4. 

t::p.,11,1t2=1921: DVF, e'tate of California, DiTdrtlent of 

Vnter 7**014-.:.eil lAn nerb.rdino Cro,cty Mood COntrol 

!;trict. 
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Wv1I r;1114r 
3
it/1.—.1:10 1-11F1 •11/2-16F115/2-1311.W2-21Y1 

AMONOMMONM. 

Cur. tuent0 In parts per ailiion 

4 
Iron (Fle) 4 
'ii. . •-!s (E..1.:..i 

Calo:1,,is (N1 55 514 13 54 37
*14-47 . ..?ilualt (it) 11 12 IC 2) e 
-.4.,<_.. zi (N.) a52 a.14 11,14 40.5 shi; 
7,..,t ,..040, ,:. AR ( t ) 

n' r.:-.,.--71.r4ate. (fi0o,1 269 23C, 214 L?:: .1)v) 
ra.....-.:. Ite (r!01 -) .... ....._. ^.) Ob. 

f-1.112.te (''''A)" 56 3(, 3,1, 24 34 
;,-.1oride ((a) 11 11 11 10 2 

n y.,ri (y) 0.14 
71trItie (4c ) i.0 7.0 31 31 1.4 
IcTcn (P) 3 0.01 0 0.04 0 0.02 

17' vselvtd solids 214 
cif doPt .rxined 
stiti.ents c .327) (‘)45) (241) (159) 

"!ar 1,r4 so as NC03 k IC3) (Wk) ) (17) (14 ) 
••••,••• .••• .41Amoca••••••••••,...• - • ,--•••rio••• • .„„ 

Nrce..t sodium (',':.5n) 36 111 11 3 12 
r,-14--,:irie ei: Aoctsi.tie 

(3):4,:;-,,V1,:.;48 at 77 
? ) 600 ,r 5.::, 1$22 310 

p A 6.1 e.2 7.9 6.9 8.3 
71:It* collected ;-13-51 7-13-51 6-17-53 12-12-4? !:--aer-5d. 
Dept- of v...11 In feet 4Z) 383 16-, 307 vo7 
117waritng lahcrktory (1_407,.) DWP IN'Ti 1.fir FM INF 
7,,,hc,rat.447 fit ,1:71,e r (No.) 163-k lekk abT7 Lit?) 2373 
,,,,,"••••••••••••••••••••abbi, • ••••.11••••• ••••••••••••• • 4•11•• -,••111111••••.0••••• • ...1.11.14-• • -.1.,•• 
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7.-. pt1, 
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1:)era• is/4-671 2c1.-2371 .2/1-2717.)212-271 s 

Cr.:7istityients in parts log,:qr 

tiC 
e 

Cs 37 147 3k 5o 
sg 7.1 15 17 11 13 

salt 4155 al) 021 

AM 233 226 220 22C 250 
or, 3, 3 o o -r ..w -w 
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iW---"r7TarTV;:Vetcder 
Cr,!e?A- Crye-

C,-;7titL.,:nts in ;Arta per miLlion 

• 15 10 
C 0 

'74 67 67 
!,(3 27 

sle3 
K 

1.4 369 
Ci 33 
Ci 4 35 )49 

35 7b 

.. . .r 
*C; /.3 11 
3 3 0 0 

• 3E7 536 
ov-.)2) (556) 
2,5c 
we, • Aft.••••••,, 

pla (V.') (310 
k,24- (Al....41`mas 7 

r (..,.!; 3.4 

41111,4••Diye, — 
Lab. F-CD TerD 
No. 25"3 d5h 

3. 7,iefsce Mow in crt.ek at :Iii?cti.on. w:Ul. Par, 7,!_nboteo Creek. 

4. r,4rfaile rlovtr c: :k. trs:.,,,ist firm SuiLktior, V.etntpe Creek. 
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C?..a of the most useftal methods of dessolbillg the chemical 

cf 1.-liter and of showing the chanzta that occur with the 

exturt of fluters of two or morz ebenics1 t;pes is to plot the 

comma-, vatic Is (ca3.al-11, mplici- f!sium, and mod14m plus potassium) 

on %In* ;:t1-tamte, and the ok;Amnou anicals (curt to plus bicart:otate, 

ei_lrate, and chlcridc) o Vie other coordinate of a reltillnear 

grvh (?Iper, 1)44, p. 914-923; and Piper, Garr/tt, trld others, 

19;:30 p. 14). rIgure 27 is 1 rectilinear pk1A of mpivaentative 

TIstze 27. Graph rv,:srogentina chavaitl ansli*es cf from 

the ra4itart.13-D.:3, ziont 

ariRlyo.te of waters r, r,c5rly all of the glIpwld-wetra basins or 

11 .R i.'1$ 41.J. VOSt of tlz 2ripcipel arts. Avert:0 analyses fri 

a, , 

5- 7 e 

w1TE:s n.cm fAacti of the four printtpoll sWis.zs of the 

ar-t ol:o iNwrt. The ;coition of the plcAted ;point o41 the 

arvh el,ars,:ter of the water as 

ty t!,,e 71?,.:Ircertszia of fnulvAlvAs per millton of t1;e e'Aions 

and ar.logs; t`le tu:at of the circcribyd eirelt in4lfmtes the 

Ci:acp,17e4 ton,stitnts, in 1::rts per million, as slicion on the 

scale of altimeters. 
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dificiolved solids in the gruund water of tbe 

ariA range in cw..)otuAration fro alout to 62( ppm 

(orts gar Aillion). Mccept for waters hsvifig ru;--rttTyd ovIcentra-

time, nitrate ralcile from alout 46 tc W. ppm i.n sc.ma vater-teftrtne. 

nines of slI,A.11.cw and int,t.;=&1.1ste Upth in the vicinity of heavtly 

eltr14 grtves, tlie ground water of Vie area zacerally 

le of „iosd to excellent cbecl,...al miality for mon, usqs. rcvever, 

Lx.17 vat. it is be an! sc,me is isoftew for &Ileett: use. 

ut7,,t4r in the surfaze streams that dry in v-pe and 

witAtimorphic mei( areas of basement mlatlwly 

LA; eanctaitrations of diseoltd solids, argi and bicario,crisAm 

tre t‘t c:.11AfAnt Lens (v:wicliQs 5 and 7, fig. 27). This is also 

tr,4 a sround wster in mtt a the ealuvial derpc,sits of late 

71.f.:,t4tocane xod F4ccnt ase AvArly everyol'iere nortb of the 7raming 

f.3;:lt. The diesolved i1 i icsiorytent incrtav, in vneral, vitt. 

114-t&Ice from tbe mountains and hills and s,c4uai.that from 

s'Aesin to stinatin, set the dominance of oalei'm and 

ti:zattonate icAIs ;ersitAs. 
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o‘ith of the Bariniaii fgv.lt and /acing the *mthwzst margin of 

the man part of the DtAker Fill in wbere wells tv substantial 

tl:,;k...:_14eis of the Zan TJ.,(Aeo bed3 of Frick (iia), the dissolvei-

maids content is general...1d higsr than in tLie rest of the arta 

and *odium s the dominaLt catiou (sample 20, fig. 27). Also, 

as ro t vater moves throu611 the heavily irrigated areas mrth 

aLd wi;r4t of Bedlands, leac.ac sautic;ns of stdi= nitrate and 

4onc.tla fertilizers penistrat,:. to grcluxi water. Meet tenti to 

,7!a.;sie imrease in parce:st. *odium. The rec:.Iting se,xture of 

tive .v141 itrication-retv.rn water (samples 1. 11, 12, and let) 

ir ,:;!Altar in vAllty to tlat moults from a nend of the 

calcim tfp2 cN'..rtast ,;) And the soditlm 

bichlonate (:;4)11r le Z..) :ram tl-le o-cith from the EAL 715,vtov 

or Frick (1y4.). 

. 4 .Meat I -1i..z. the &rovr:t. ::,`ter is gr.z.," .r z...rtly14 , 

of tne bicarlsta Witior, of a*diAm fme prolci.zed 

ot...litaet with latat%erad corgi A: elay m4i.,1!rals 

as ti .e water wves thr.Ale. tht.3 b4sine aavxes the clelum ions in 

wrAar to vs reTlaaed ~v j/ 1,.ns, at kroc:!.-ss (lelled, base 

1,1'.10, the anstyata of 4Aters fr.wt r..cwnst4eas areas 

/Act fAister tuitrd t-.e lover rielt of the graph 

(fit:. 27) to of ,4..347.r3 faY cic4er to the soykroe 

Or 

4#11‹, 4 
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v,tcr fri,:e wells tiAt tip both the Se.r 1'..moteo beds of Frick 

(1,, A. slid the older an:. yc.',:,;413er alluvium 4e:lerally la a bend 

of tLe typi41 calcium Licartcziate waters of the alluvial deposits 

(snriple 15, fia. 27) and t.bc t;pical sodium bicartoovate waters 

(a-Li:T.1e 22:, fig. 27) of tl?. 64.4 'Loots* Lodz of Frick (1921). This 

i1n'!:.- 4; is Illi.xtrated by U4 analyses of wa'ver from wells 

and 12/4-2671 (ocr;pes 12 and 19, fitt. 4). Water from 

uatc,r-b4arini strata of tilAsliow and ititerme iieta depth han.lat), 

ikna froa vi1.j in-/ gated citr.vg arras hAS aided 

ccr4eLtrations of nitrate derived aver a lon period from 

4.;o1,ssive use of hi4-nitrcifeen ellemical fertilizers. Tte 

is ill.....6trated In; araliv:s of venter frca ells 1S/3-2R1, 

arA 33C1 (aiulplef, 16, 11, and U, fig. 27), 0;.ict era all 

IA t.-4o i.rflvv arta oY tie gih11.2 I:Art of the 1 ,..er W11 1. 1stn. 

The of PrAz .(211s in the olatflcv area (afwnles 

11, and i.8) etr.ad rei,mscr:t bittrKling of calci,.:c bleaitcrate 

'Aster fr-34 Cul Res4i-voir sv %sin (vAple 17) with aceiim bitFie-watt 

vetzr from Sim Tlar.;itecr---le,:;.-,:-.4 , 3t basin Gaqple Z3), if illtfAte 

water fits 1fxR1 citrat irrigation is midod. Thts 

r'..<1 -4 of *.ter in tlot pcitflz-N area is in atziu)rd with the Litlretc0.: 

iciterpretaticaA ;0,revimsl1 preceod Ili ttis roitort. 
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