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ABSTRACT 

The eontemplated conatruetton of liD earth-fill nood-control dam on 
. thr: Gila River 1n the vielDlty of GUa Bend. Ariz •• required a preUmtna17 

evaluation ot the effects of such a structure upon the water supply gf the 
area. The proposed dam would temporaril7 impound the oceaaional 
floods that consUtute the only surface flow in thUI re&C!h of the GUa River. 

The damaite 1a in a narrows formed b7 volcanic roeka of the Gila 
Bend and Painted Rock Mountains. and these narrows are the ool7 outlet 
for surface now or underflow of the Gila River. The GUa Bend area 
occupies two structural trougha that have been partlalq lilled with alluvium. 
This alluvial fill la more than 1. 000 feet thick in placea and constitutes the 
re~:ervolr in which aU p-ouncl water in the area is atored. Although the 
lower part of the fill Jlelda some water to deep wella. moat of the irrlp­
tion water ia pumped trom the upper few bund.red feet of leas consolidated 
materlals. 

The principal aourcea of recbarp to the eround-water reservoir ill 
th~ GUa Bencl area are aurface flow from occasional fiooda ill the Gila 
i .. ver and seepap of water from canal• and lrrtp.ted lands. The total 
estimated recharge in 1953 from canalaeepep wu 22,500 acre-feet. from 
seepage of water on irriptedlancla. 28. '100 ac:re•feet. Becbarce from 
surface fiow in the Gila River ia estimated to have averaged between 
10,000 and 1~. 000 acre•feet annually amce 184'1. Recharee to FOund• 
water storage in the area from all •ourcea in the '1-7ear period 1947-53 
inclusive is estimated ·to be of tho order of mapttude of 58.000 acre-feet 
annually. 

Water is discharged from the Gila Bend area by surface flow, underflow. 
evapotranspiration. and b7 pumping from wella. Pumplna 1a the prlnt!lpal 
means of discharge, and amounted to approximately 144, 000 acre-feet ln 
195 3. A study was made of the loss of water b7 evapotranspiraUon 1n the 
area which, it is estimated, amounted to about 38, 000 acre-feet tn 1953. 
Discharge from the area b7 surface now occurs onl7 rareq, and the 
discharge in 1053 was negligible. Underflow leavint the area wu esti-
mated,. on the basis of parUal data, to be leea than 10 acre-!eet per year. 
It ia estimated that total discharge from aU sourcea 1A the Gila Bend area 
amounted to less than 180. 000 acre-feet in 1953. · 

Because of the irregular distribution and relativel7 small number of 
wells 1n the area, little information 1B available as to the geologic and 
hydrologic character of the alluvial fill. aild no eatlmate could be made 
of the c1mount of water stored In the ~ound-water reservoir. It 1a cer­
tain. however. that witbdrawala of IJ"Ounc:l water are currentlJ p-eater 
than recharse. ancl that the .clefldeDC7 ia betq balanced b7 drawme upon 
stora~re. Thla coadiUoa J.a reflect.ecl b7 cleoUninl Wll;ter lnela m parta of 
the area. 



The water supply of the Gila Bend su-ea la big, l;y mineralized, and 
only a few of the samplea anaqzed contained leu tbael, 000 ppm of 
dissolved solids. 1'ho water ia hi£h 1n sodium and chloride, aud most ot 
the samples analyzed contained more than 1. I ppm of nuoride. Although 
the quality of the water camaot be cona1dered JOOd, cropa are eucceaatulq 
erown in the area. 

It 1s concluded that, 1f a D.ood•cootrol dam were coutructed.. tbe 
over• all ef'fecta on tba dowxurtl"eam water au~ woulcl be laeullclallMcauae 
fiood watera woWil be recharpclmon readllJ. 



INTRODUCTION 

Purpose and acope of inveatlpUon 

At the request of the Corp• of EzlPneera, UDlted Statea A.rrtq, Loa 

Angeles District. the Ground Water BrDAch of the U. S. Qeolopcal Survey 

1n 1053 conducted uillve.Uptloo of the polo&r ad p-oacl-water resource• 

of the GUa River baam from GWeapie Dam to a point about jlO milea dowa­

stream from Painted Rock daDUiite Ulc. 1). Tbia report cODtaiu tbe 

results of the illve&ti&atloD ancl br.tnp up to date the da-ea on the water 

resource a of the area (BIIJ)cock ud Kendall. 1M8) 1/. -
· The Flood Cootrol Act of 1850 a&atborisecl the coutructiOD of an 

earth-ftlled dam on the Gila River 1D the urro .. between the Gila Benet 

and the Painted Rock MountalDa. The purpoae of th1a dam would be to 

provide flood protection for about 360, 000 acrea akml the Gila Rive~ u 
. 

well aa lands along the Colorado River between Lapzaa Dam and the Inter-

national border and for tbe Imperial ~alle7, CalUonda. Aa the ~ODBtraacUon 

of this dam wowd affect cenailllanda and water rtpta. it wu neceaa&1'7 

that adequate and up-to-date information aa to quaDtitJ, quallq, aource, 

and movement of aroUDd water be collected. compiled, 8Dd aaaqsecl. 

The scope of thla mve•Uptioll illcluded DOt ~the ceolopc. 

hydrolo£ic and quaUv-of-water aapecta bllt a1ao a Qe~·~.Wd7 of evapo­

transpiration b7 river-bottom veaetattoD Mel Jta efteot Oil tba area. The 

.1 - See reference• at ea4 of npoi'L 

-·· 



~ phreatoph1te atud;y waa flnallcecl b7 a direct enot of Federal fwacla ADelia 

included u part of th1a report. 

Location and extent 

The area cleacribecl iD tbia report 18 a porUOD ot tbe Gila River 

basin between Gllleapie Dam iD aec. 21. T. IS., B. 6 W. • and a point 

about 46 mile a downstream in aec. e. T. 5 s. , R. I W. , Maricopa 

Count;y, Ariz. (pl. 1). Tbe area 1a bounded Oil the DOrth b7 the Gila Bend 

Mountains and the Buck.,. Wlla, on the eut b)' tbe ~'laricopa ancl Sand 

Tank MountaJns. OD the south bJ the Sauceda Mountain8 ancl the aouthera 

boundaey of T. '1 S. • ancl on tbe west b7 the weatern bounclaz7 of R. 8 \V. 

The area includes about 1, 000 aquare mllea, of which approzlmateq 225 

square mllea conaista of bard row ancl the rem•tntnr 'I'll aquare mile& 

is underlaiD by alluvtal fW. 

WeU-numberins ayatem 

The numbering qatem used tor well icleDtificatioD embodies aD 

abbreviated description of tbe well locatlon. Tbe qatem 1a baaed on dlvi· 

&ion of larul areaa into aucceaatve)J' am•Jler quaclranta. and deacribea 

the welllocaUon to the nearellt 10 acrea. Tbe laDd aurvq of Arizona 

is based on the Gila anc1 Salt River Bue Line ancl Meridian, wblcb dividea 

the State into four quadrants. Theae quadrant• are aaaiped the capital 

letters A. B. c. D. proareaalng couaterclockwi8e from the northeaat 

quadrant. Tbua, all the towublpa aorth uul.eaat of tbe baH poiAt are iD 

A quadrant; tho•• aortb ucl weat are ill B quadruat, aDd tboae aollth and 

·•-
• ', 



west or aoutb and eaat are m CorD quadraata. reapectlveq. The firat 

digit followlDa the quadrant letter ai&nlfJea the townablpJ the aecond 

sipifies the ranee, and the third number. outalde tba parelltheala. iD• 

dicates the aecUon within the toWDBhip. For example. well number 

(C·S-4)18 deaipatea a weU 1D the aouthweat quadr&Dt iD T. IS., R. 4 w., 

aec. 19. A section ia divide4 mto four quadrants of 180 acrea each to 

which lowercaaed lettera a, b, c, and cl, are aaai£Decl proP'•••lnl counter• 

clockwiae from the northeast quadrant ill the aame masmer u the capital 

letters. Further aubdivtaton into 40•acre quadramu azul fin~ into 10-acre 

quadrants, 1a de•tenated b7 two additional lower-cue lettera. Therefore, 

the example (C-5•4)19dcld indlcatea not onl7 tbe location aa pven above 

but also cles!patea location to the neareat 10 acrea. Tbla well lA iD the 

SEi, SEiSEi, sec. 19. Where there i8 more tban one weU ill a pven 10-acre . 
tract, consecutive numbers bechm~Da with 1 are added ~ auffixea: 

(C-5·4)19dddl and (C·5·4)19cldd2. 

Field work-and acknowledgment• 

Field work wu atarted ill the latter part of Mq 1853 with an in-

ventoey of aU the wella. Durille the pump!DJ aeuon, dlscbarae and draw-

down measurements were taken uad water-level meuurementa were made 

on some stock and dome.UC wellll. Samplea of water were collected 

from wella for aDaqala. Water-level meuarementa in the culUvated 

areaa were made late Ill December after the pamplnl aeuoa. Cultl~tecl 

areu mel areal cleuit7 of phlteatophJt•• were mapped oa CODtact print• 

•I• 



of aerial pbotoil"apba 011 the basta of ,round aurv~ ad aerial check 

flights. Fow- "transpiration" wella (obaervat1on weUa for atuq of water• 

level nuctuationa due to transpiration) were bored with hand aucera and 

lined with &·inch p.lvanlsed cut.na. Weekl7 water-atap recorder• were 

4. 
installed on these well&. Recorda from ~ wella were uaecl u a tiaia for 

. ~ 

computing the amount of water transplreci by pbreatophJtea. 

The .lnvestlptloD wu under tbe pneral aupervt.ioD of A; . N. Sa,re, 

chief, Ground Water Brmch,. and uncler the immediate npe.rviaioa ot 
I • 

L. c. Halpenny, dlatrlct n,tneer. The phreatoph1t• atudi•• were made 

in··co115ultation with T. W. Robinaon,. •tatt enllzleer. Fielcl work waa done 

by P. W. Jobnaon, aeologtat, and J. M. Cahill, eftliaeer, ua!atecl b7 
• 

~. H. Garaide, J. E. :Mem.ap. B. S. StuUk. N. P. Whale7, and C. B. 

Yost,. Jr. Mra. N. D. White aad other llt;aff member• of the district 

office aided substantialq 1D tbe preparaUon of mapa and tbe compUaticm 

of data. The water aamplee were anal,sed b7 the Qullt,' of Water Bruch 

at Albuquerque,. New Mexlco, UDder the direc:Uon of J. M. Stow, dlatr1c:t 

ch~miat. Streamflow data were fumt.becl b7 J. B. Gudiner, dtetrlct 

engineer, Surface Water Branch. 

GEOLOGY AND ITS RELATION TO GROUND WATER 

Land forma and drainap 

Moat of the ~·a atud1ecl i8 a broacl plaill brokell oaq b7 mountain 

ranaea 1hat riM IJ»oye the val1q ~r, tJpical ot the Bum uad B.aDp 

.... 



province (Fenneman. 1931). The mo&mtalu are roulbl7 parallel aaci trend 

northwest except for ~ BuckeJe SW. aod parta ot the Gila Bend MoUDtaiDa, 

which trend northeast. 

The basin probab}7 occuplea parta of two nortb.-weat•treDdlna atruc• 

tural trougha aeparated by the Gila BeDd ancl Sand Tau Mouotatna. The 

eastern trouJh la rather narrow. aacl weU•developed pedimenta reduce 

the width of the around-water reaervolr in the &llgyiuJil to u litUe u 

4 miles (pl. 1). In the weaterD troup, pe~m. are DOt extaaive. All 

the mountains borderinJ both troupa are eroaloul remnazau of blocka that 

have been upfaulted alona a ~rthweat aliDement. The Gila Blver chanDel 

in this part of the area Uea alon1 the DOrtbena aide, aft<l to tbe ao.ath pntle 

alluvial alopea extend for 15 milea or more. 

The Gila River la the principal stream tbat traveraea the area. ID 

this reach, the river ia tbrouch flow!Dc OAJr duriq rare periocia of hip 

floods. However. in aome place a aloq the river channel the water table 

is sufficiently near the 1aDd surface to form poola of atandlnJ water. The 

many tributary wuhea wblch empq into the Glla Rlver in the area are 

intermittent. Downstream from GWeaple Dam the river channel trenda 

in a south-southeaaterq direction, then awinp weat and DOrthweat in a 

wide arc around the tip of the Gila Bend Mountalu. It continue• on ill 

this direction &&nt1l it reachea the aarrowa between the Pa!nted Rock ud 

the Gila Bend Mountaiu. Here _lt tUJ"Da 8harpq to tbe aoutbweat ad coo• 

r tmuea GD iD tb18. aeural cllreotioll to lta c:onfhance wltb the Colorado 
_,_ 



J.Uver. The ave race Jradient of ~ river Ja about . 5 to 8 feet to the mile 

(fig. 2). and because pf tb1a 1entle slope aDd lntrequeDt tlow the atream 

channel has developed a braid~d pattem. 

Geologic histoq 

Schist and ~Qeta• of probable pre·C~riall ap comprue part of tbe 

mountains in this portion of the Gila River baatn. Altbo\lp marine rocke 

of Paleozoic aae have not been obaerved iD outcropa. tbelr former extatence 

is proved b7 their presence u frapneuta in fupomerate 1D the Sud TaDk 

and GUa Bend Mountatna. 

Intrusions of ipeous rock and wldeapread earth movementa in Meao• 

zoic (Laramide?) time formed parts of tbe GOa Send. SAnd Tank. and 

Maricopa Mountains. After the mowatatn buildin£ 8Dd preaumabl7in ear~ 

Tertiary time. eroaion reduced the moUDtalu ud contributed ro~ clabrta 

to the basin to form thick aequencee of aedimeata. DOW conaolidated. The 

erosional cycle waa interrupted b7 volcanic acUv1tJ Uld aubaequent faultma 

and uplift which formed fault-block mountalu. Altboup moat of the orii'D*l 

fault lines have been obacurecl by eroaton. pre&eut moWltaiD fol'JIUI are 

the result of contiDW.Uf clepoadaUon ud faulua,. · 

Deposition of more alluvium occu.rred later ill Tei"Uar7 time. con• 

tin\ling into Quatern&l")' Ume. Th1a material is re1at1vel7 unccmaolidated. 

Originall7 the alluvium that wu waabecllrom the adjacat moumalu waa 

deposited. 1D buiDa with 110 outlet•. After these cloaecl baatn• became filled . . 

-·-



Qllatern&r7 volcanic erupUona developed cinder conea and baaalt 

nows that temporarily dammed the Gila lUver. Erideace of th1a 18 aeen 

in the northern part of the Painted Rock Mounta!Da aDd ill tbe riciDiq of 

GWespie Dam. As the river breached tbaae ob.tructlou aacl deepened 

ita channel, three aeta of wrracea were formed. 

' . After the surface of the lower terrace wu formed. tbe QUa River 

incised a channel about 80 feet deep and about ball a mile wide. Tbe 

channel waa partl7 ref11led with unconsolidated alluvium of .Recent age 

which forma tbe present iDDer valle)'. The bra1decl cba.Dilela of the Gila 

River lie in a .flood plaln, about a to 15 feet below the l•vel of the imler 

valley. The stream 1a now buildinJ up thia flood plaiD with ae4tmata. 

Rocks of the area 

Ceyatalltne and metamorpbic rocka 

Crystalline, ·metamorpblc, and volcan.lc rocka compriao the major 

mountain areas 1D th18 portloll of the Gila RiYer bulD. Tbe peiaa and 

schist exposed iD the GUa Bend, Sauceda. Sand TaDk. 8Dd MU"icopa 

Mountains 1A varioua amounta are conaidered to be the oldest roc:ka 1n 

the area and are probably pre-Cambrian. Owinl to the deep weatheriDI 

and hiihlY fractured Datu.re of theae rocka, 1t 18 conceivable that they 

might yield a little water to weUa for atock or domeatlc purposea. 

Granitic rocka, probabq JOUDpr tbaD pre-ciUDJ)riaD. have intrwled 

the gneiaa and achtat ucl are expoaed in peat abud•nce JQ moat of the 
. . 

: . •I• 
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arc occasioll&lq porphyritic, and are uaoclated with aplltlc ud peiJD&• 

tiUc materi~l. The Fazdttc rocka are pnerallJ not uepq weatbarecl 

and are esaentiall7 DOu-water-bearin,. Aa ao Important auppUca of 

ground water are known to occur iD ez!7 of tiM barcl rocka ia tbia area. 

no dctallecl atu.dy of theae rocka wu made. 

Volcaa!c rocka 

Older volcanic rockll, ol TertiaJ7 (?) ap, occur JA part• of the CWa 

.·Bend. Sand Tank. Sauceda, and Fail:lted Rocke 1-'lountaiu, aDd form 

.hogbacks, mesas. and irregular billa. Thq alao occur 1Dterbedded with 

consoUdated sedimenta iD the Sand Tank and Gila BeDel MoGiltaioa aad at a 

depth of 1. 140 feet at Gila BeDd (aee 1o1 of weU (C-5•4)11ebd, table 4). 

These rocks are basaltic fl.owa and t\alfa. The ttafl ia well bedded, cra)'iah 

pink iD color. and baa lava frapenta u iDcluaiou • . 
Younger volcanlc rocka, ot Quatera&17 ap, ocelli" u baaaltlc lava 

nowa in the Buckeye Bllla, the Gila Bend and Painted Rock MountaiDs, 

:and Oatman !'110W1taiD. The Sentinel lava flow, alao QaaaterDai'J basalt, 

occupies :lbout 200 a quare mUea aoutb and weat of the Gila Belld area. 

Norieof the volc8D1c rocke 1D the area are lmowa to be water bear1zla. 

ConsoUaated aediments 

ConaoUdated aedimenta of Tertlar)' (?) qe occur ill the SNld TGAk 

and GUe1 Bend Mountains, ·an.:! UD.derlte IIWl7 areu cover~ b7 JOUD,er 
• 

volcanic rocka aad aUuviwn. Theae materiala apparentq w~re encoWlterecl 

at deptbs of· over 1.100 teet. aa abowa 1aJ tbe lol of well (C•5-4)31cbcl at 
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Gila Bend (table 4). The aeclimenta coutat moa~ of cemented alluvial 

material with fraJIDGDta of limeatone and are interbedded wltb volcaaic 

rock and sandstone. 

Unsorted materiala in a conalomeratlc taciea of tbeM aed1ment8 

range in abe from aUt to larJe bouldera. M8117 of the lraplenta are p-aal· 

Uc but scblat and frapenta ot other metamorphic rocb are preaellt. 

This indurated UDlt forma hilh. rOUDdecl hUla witb steep alopea aad 

cliff a. 

The sandstone ia well sorted, cross bedded, porous, and arkosic. 

It is bright red in color and baa varJiD1 cleFee• of cementatioD. Stee~ 

tiited sandstone beds 200 feet tblck form a cwr loll tba aoutheutena part 

of the Gila Bend Mountalrul. 

The deep·wella at Gila Bend apparent17 obtaiD tbeir water from thia 

sandstone. No irrigation wella are kDoWD to have b"n drilled deep uoup 

to encounter these sedlmentll. 

/ 

Alluvial fill of Tertlar7 and QuaterD&1'7 ap occupies the inter• 

. montane trougha of the GU& River baalD 1D this area. Tbla fill baa been 

eroded from the surro~ndlDI mountaiDa or broupt iDto tbe area b7 the 

.. /Gila River and ita tributar)' atreama. It caa beat be cleacrJbecl b;y ualp• 
/ . 

': ing the terms "older au•• ADd '}'oUDpr ~ •• Tbe lower part of tbe older 

( fill .ta probabq of Tertia17 ap. 

t / -11• 
'! 
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Ill the western troup of the Gila Bead area tM earlieat materiala 

were deposited when the baain bad onl)' interior drtdnap, and they con­

slat ot about 800 feet of lake-bed claye and aome aaocl. Tho deposita 

rest on the consolidated aedimenta aa ahown bJ well lop (tUle 4). ~ve 

the lake beds is about 300 feet of aand·aad IJ'&Vel with some cla7. 

In the trough between the Gila Bend aacl Maricopa Mountaiu tbe -
older fill eonsltrta of more thall 1, 000 feet of part17 couolidated aDd poorl7 

sorted sand, sravel. ancl bouldera. No lake·bed cl&Ja bave been encoun• .,..-­

tered in wella drilled 1n tbla area. The coarse tntw-e of the alluvium 

suggests that steep atream p-adienta were mailltallled duriDJ mo.t of the 

period of depoaition and. poasibl7, that throu&b draiaap exiated 1n tbiB 

trough in a channel that followed a courae much dltlerent thaD at preaent. · 

I'Jiost of the irrigation wella in tb1a part of the Gila BeGd area have been 

drilled in the older W1. 
• 

The younger flU was deposited m•tnl7 alonJ the courae of the at1a 

River and is considered to be of Recent ap. It al8o extenCS. aa a tb1n 

mantle over most of tbe valle7 floor and underllea the tributarJ atream 

channels. The t1U beneath the flood plaiD of the Gila River .ta abolrt 80 

feet thick and conaiata moa~ of UllCODBoUclate<l coarse aand ancl P"•veL 

The younger fill ia an excellent aquifer aDd )'ielAla larp amount• ot water 

to a few irri&atlon wella Dorthweat of Gila Bead. 

' · ~l. 

~
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GIWUND-WATER HYDROLOGY 

Source, occurrence, and m~ment 

The primacy source of all ero\&Dd water ill the Baaira ad nanse pro• 

vince in Arizona la precipitatioa that fa11a on the hard• rock &reaa And.· 

in the form of runoff, movea toward the uea of tbe vallo:J•· IDtiltratioD 

from runoff occurs primari17 Ill the coarae aedlmenta at tbe mountalll 

fronts. 

The yield of wella depe.ads OD the water•bearma cbaracter of the 

material ia the saturated zone. Ill the Gila Bead. 8DCl Dendora areaa the 

best aquifers are in the alluvial fW. Both the older and t.he youncer fUl 
• 

seem for the most part to be lnterconnected, ao that the ,round-water 

reservoir is more or leas contilluoua tbrouchout the baalA. AU the 

irrigation wells in the area are in valley fW, and moat of them are 1D the 

older fill. The deepest known aquifer ta ID the sandstone bed.a beneath 

the lake-bed clays, and the deep wella at G11a Bead are reported. to have 

yielded 150 gallons per minute (JPm) from theae beda • 
. 

Tho direction of movemat of p-oUDd water 1D the area ia ahL'wn 

on the contour map (pl. 2).. The movement is down the alope of the water 

table, from areas of recbar1e to areaa of dlacharse. The elope of the -. . 
water table ia toward tha Gila lUver ad doWJWtream. It approximate• 

the configuratloD of land surface but the p-adient Ia soDtler. liipre 2 

is a profile sbowmr the relation of tbe 1aad aurfaco to the water ~le aloDJ 

the Gila ruvor from G111e8pie Dam to approzlmat•q 10 mile• wen of the 

Painted Rock narrowa. 

p •. 



Recharge · 
.­

.; 

Recharge into the eround-water reservoir ill the G1la Bend and DeDdora 

nreas occurs from five aourcea: (1) Surface flow in the Glla lUverJ (2) 

seepaac from canals and tnfiltration of water applied to 1rr1pted landa; 
' 

(3) infiltration from runoff at the moumata front.• (")direct precip1taUOD• 

and (5) underfiow of the Gila River. 

Sur.face flow 1D the Gila IUver 

lnfiltro.tion from the Gila River ia one of tbe priDcipalaourcea of 

recharge to the area. Data f:Ollected b7 the Slll"!ace Water Branch of the 

Geological Survey show that ever)' 7ear some of the water Ja the river !a 

not diverted but flowa into the area at Gillespie Dam. aa pven ill the follow• 

· ing tabulation: 

Calendar year 

1946 
194'1 
1948 
1949 
1950 
1951 
1052 
1953 . 

Total !or a years 
Average per year 

Di8cbarge. Gila River 
below GWespie Dam 

(acre -feet) 
31.010 . 
s. 240 

93~ 
11. 8'10. 
2,810 · 

105,900 
. 2, 980 '. 

50 : 
164.800 
21,000 

Iviost of the water that passes over the dam perc:olatea downwarci 

through the coarse sand and II"&Vel of the river bod aDd recbaraea the 

ground-water reservoir. The effecta of the droqht ccmdltlona which have 



~ 
prevailed in Arizona since 1942 are renacteclln the total flow of the GUa 

River at GWespie Dam (fia. 8). The amount of now in tbe river varie• 

greatly from year to year, aa shown 1D the precedinl tabulaUon, and a 

quantitative estimate of recharp from th18 •ource is difticaalt to make. 

The records show that durina tbe years 1946-53 inclusive a total of 

164, 800 acre-feet of water flowed over the dam. Of tbla amount, only 

6, 460 acre-feet passed the Painl station at Dome, approximately 140 
/ 

mUes downstream. It can be assumed that nearq 160, 000 acre-feet 

seeped into the stream bed or was lost by evapotranapiraUon. lt can alao 

be assumed that a large part of theae losaea occurred in the reach of the 

river between Gillespie Dam and Painted Rock narrows, because many 

flood nowa are absorbed completely iD that reach. Recharae experiments 

conducted iD other areau of Arizona have ahown that about 50 percent of 

the total flood now of a deaert stream 18 recharied to the around-water 
. 

reservoirs, and that a lar,er percentage of low fiowa of clear water can be 

considered recharged (Babcock and Cu&hiD£ .1841; Turner and others, 1943). 

It is assumed, therefore, that a figure of 50 percent of total now for rechar1e 

in the ~rea is conservative. On the basta ol these data and casumptio.ns, 

recharge to the basin in the last 8 Jears from now in the Glla River ba» been 
I '. . 

at lea~t 80, 000 acre-teet, a yearly average of about l 0, 000 acre-feet. 

Seepage from can~s and infiltration of water applied to irrigated lands 

Another major aource of recharge in the area 1a aoepage from canals 

and in!iltration of water applied to landa for irription. Water is diverted from 

the Glla River at QWespie Dam into tbe EDterpriH ud the Gila Bcncl.canala, 

-15-



ACRE - FEET 

Year Total wat~r Recharge from • Net quantity Recharge from 'fotal vtater Recharge from Total 
diverted this Eource of canal water this source pumped directly this source esUmat·e 
and pumped estimated as available for estimated as for irrigation estimated ns of 
into canals 25 percent irrigation 20 percent of lands 20 percent recharge 

194'1 102,000 25,500 '16, 500 15,300 8,500 1, 700 42,500 

1948 90,000 22,500 67,500 13,500 20,000 4,000 40,000 
' 

1949 86,500 21,600 64,900 13,000 28,000 5,600 40,200 

1950 '10, 500 1'1, 600 52,900 10,600 25,000 6,000 33,200 

1951 84,000 21,000 13,000 1.2, 600 84,000 12,000 
, 

45,600 -

1952 '96. 500 24,100 72,400 14,500 . 17,500 13,500 s2,1no 
I 

67,500 1953 90,000 22,500 13,500 76,000 15,200 51,200 

rotal 619,500 154,800 464,100 93,000 289,000 &1,000 304,800 



both of which are UDllned. Tho l~nstll of the Enterpriae canal 18 about 'I 
\ 

I 

mlles and the length of the Gila Bend canal1a about 45 milea. a total of 

about 52 miles. Th18 does not include the UWJ7 mile• of laterala ancl 

irrigation ditches which carry the water to the fielda. ID addition to Q.iver-

sions oi surface water, ,round water is pumped into the can•'• from well8 

along their banks, partly u a aupplemental •uppq ad put17 to dilute the 

river water, wbich except in floods is relaUvel7 bl~ mineralized. 

Since 1950 more land has come under i':ultivaUon. AddiUoD&l weUa 

have been drilled to irripte tbeae new landa and the water !a carried onl7 

relatively ahort distances. 

Studies by the Geological SllJ"vey in Safford Valley (Turner aDd othera, 

1941), by the Cortaro Farms (personal communication), and b)' the Univer­

sity of Arizona (Rhenber£ 1951) show that, where cond1UOD& similar to 

those in the Gila Bend area exist, at leut 25 percent of all the water carried 

in unlined canals and as much aa 20 percent of all water applied to lands 

for irrigation is lost by seepage and Jnfiltration to the p-ound-water reaer-

voir. Based on these percentages the tab&Uation on the facing page indicates 

the possible amount of recharce to the ground-water reservoir from these 

sources. The estimated total recbarae from cauala and irrlpted fields for 

the )'ears 1947-53 inclusiveia of the m•an1twle of aoo. 000 acre-feet, or 

an average of about 44, 000 acre•feet per fear. 

-18-
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Infiltration from ruofl at the mountain fronta 

Recharge from runoff at the mountain fronts 1a derive4 from preclpl• 

tation which falls on the bard·rock areas u4, In tbe form of runoff, find& 

ita way across the coarn alluvial materiala at the mountain frouta. It 

is estimated that, of the amount of raiD that falla Oil a bard-rock area, aza 

average of about 10 percent becomes runoff (Coatea and others, 1954). 

Of this amount, about half can be aaaumed to recbarp the around-water 

reservoir. The avera~e annual precipitation in the Gila Bend area ia about 

G inches. However, durinJ the ,-ears 1946 to 1954 the average baa been 

only ab()ut 5 inches. The total hard-rock area within the dramase baain 

is about 225 square milea. Using an annual precipitation of 5 inches, aboat 

60.000 acre-teet of water fell, . of which presumably about 6, 000 acre• 

feet became runoff. ot this amount it ts usumed tbat about 3, 000 aero-

feet found its way as recharge to the arouncl•water reservoir, a nelliiible 

&mount in consideration of the size of the area. 

Dire,:t precipitation 

Little of the direct precipitaUon on the valle7 floor reaches the water 

table, aa studies of soil penetration from rainfall in arid .climates and 

desert conditions Indicate that most of this moisture ia lost by evapora• 

Uon or transpiraUon. The only possibility for recha:rge from direct pr~,l 

cipitaUon is from rain that fa11a or enters u runoff into the coarse material 

in the washes or minor stream channe~. Most of the dil'ec\ precipitaUon ... 
•:; 

on the bottom lands of the Gila River ia coulderec:l to be returned to the 

·1'1-
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atmosphere by evapotranspiration. and the net recbarp from tbia source 

is estimated to be lese than 500 acre-feet per year. Quan~tative data 

are not sufficient for the Gila Bend area to estimate the annual amount 

of recharge .from direct precipitation but it 1a doubtleaa amen in compari-

son with the other sources. 

Underflow 

Underflow into the area is a source of p.lD to the FOund-water 

reservoir. The ouly possible place where this occurs in the Gila Bend 

cu-e a is at the narrows at GUlespie Dam. Basalt of Quaterna17 age crops 

out there on both sidea of the river. The dam waa constructed acrosa 

the nnrrows in 1921 for the diversion of water jnto tho Enterpriae and Gila 

Bend can~s. As a result. the underfiow entertnar the area. wu reduced. 

The possibility that water is entering the area as undernow 1n or under-

neath the basalt haa not been proved or d1aproved concllla1vel7• bu.t lt would 

seem likely that the quantity 18 small in comparlaon with the other sources. 

Discharge 

Discharge from the ground .. water reservoir takes place both by · 

/ 
, natural means and by pumpin: jrom wel18. Natu.ral dlacbarge 1a by 

evaPc>ration. transpiration. or underflow and surface 11ow leavtn1 the 

area. 

Evaporation 

There are no evaporation recorda available for th1a area but an annual 

evaporation loss of 98 inches was aaaumed, baaecl on recorda for stations 
f· 

at Yuma anc1 :Mesa. 
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3. -Portion of Gila River channel showing parcels of approximate ly uniform 
density of bottom-land veaetation (See also table 1). 
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In various places alons the river channel. moat17 west of Gila 

Bend • . where the water table is aliehtl)' higher than parts of the atream 

bed, open pools of water are formed. Ground water is discbareeci from 

these pools by evaporation. ID addition. where the capillary. fringe reaches 

the land surface. areaa of wetted sand occur and evaporation of gro&md 

water results. Evaporation of around water la considered to occur :. , ... . :. 

from an estimated 400 acres o! open pools and about 800 acres of wetted 

sand. Coefficients of 0. 88 and 0. 7 were appli d. respectively. to these 

classes of areas (Gatewood and others. 1950. 4'1-49) and aa annual evapora• 

tion rate of 96 lnchoa was used. On the basis of theae flgurea. a total of 

about 8, 000 acre-feet of eround water ia diaca.rced azmuallJ b7 evapora-

1 tion. 

Transpiration 

A brief' but intensive iDveatipUon of water wae by river-bottom 

vegetation along the Gila River chazmel wu made between Gillespie Dam 

and the Painted Rock narrows. The methods used were developed 1D 

Safford Valley, Ariz •• and are described by Gatewood and others (1950). 

The Corps of Engineers furnished a complete aet of aerial 

photographs on a scale of approximately 5 inches to the mile. The photo-

graphs were examined. and the entire bottomland wu divided into numbered 

parcels according to the apparent deaalt7 of growth f.D each parcel. The 

areas of ench parcel were then meuure<l b7 plaohneter. Most of the field 

~ observations were made from a li&ht plau, Oowu at aa alUtude of aboa1t 
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• 100 !eet above tbe ground. Notes were made u to the typea, heipta, and 

densities or the pbreatophytes in each n.unberecl parcel (fie. 3, tGble 1). 

Checks were made at varioua aectiona on tbe around to aubataDtiate the 

aerial observations. 

The total river-bottom area occupiea approximately 30, 000 acres, 

of which aU but about 1, 000 acrea ia covered by pbreatophytea. The princi­

pal plants are aaltcedar (Taroarix pllica), mesquite (Prosopis juliflora), 

and arrowweed (Pluchea sericea). These planta comprise approximate~ 

95 percent of the vegetation in the- river channeL To evaluate the quaotlty 

of vegetation it wns necessary to determine the volume density, which 1a 

the product of areal density and vertical density (Robinson. T. W. , in 

Gatewood and others, 1950, p. 25). Computed in terma of lOO·percent 

volume density, the etrec:tive area of evapotranapiration waa about 4, 600 

acres, made up of 2, 250 acres of saltcedar, 1,150 acres of mesquite, 

and 600 acres of arrowweed and miscellaneous brush. The computed 

total area of 100-percent volume density ls onq about 18 percent of the 

gross area. The !ield work disclosed that a tew hundred acres of phreato-

pbytes along the river for about 8 miles downstream from Gillespie Dam 
- . 

have died within the past few ;years. The cause 1a not defiDitel;y known 

but is believed to be a decline ot the water table. The current depth to 

water in this reach of the cbannttlls 40 to 15 feet (fig. 2). The cause ia 

not believed to have been chalnaea in qualit)' of the trouncl water or apra)'iDa 

the plants with chemlcala. 
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To iieterm1ne the t~se of eround water by the three principal plant 

species. 11transpiratlon wella" 8 inches in diameter were auaerea in areas 

of dense growth (pl. 1). Soil samples were collected irom each well in the 

zone of saturation to determine the coefficient of clrainD.ge (Gatewood and 

others, p. 82). Water•atage recorders were installed on the wells to 

measure ciail7lluctuations caused by plant transpiration. Graphs of typical 

fluctuations are shown in figure 4. The middle graph shows that a fro~t 

reduces transpiration to a negligible amoWlt anli e!fectively ends the rrowlnl 

season. The formula developed by White (l d32). q•y(24r'!"s). waa uaed. 

adjusted for night transpiration (Gatewood and others. 1950. p. 148·150). 

From the data, the mean monthly use of ground water 1D the vicinity of each t. 
. 

1 transpiration well was computed for the period of record. Because of; the 

limited time the recorders provided usable recorda. data for a complete 

year coulu not be obtained. Therefore. the more compreheaaive Safford 

. data were utilized. Table 2 illustrates the method employed to estimate 

use of ground water by saltcedar and arrowweed for the full crowinl aeaaon. 

Owing to siJnilarity ill leaves. atalka, and length of growing season. 

arrow\veed was considered comparable to baccbaria. for which Safford data 

were available. 

The work described by Gatewooci aDd others (1950) included six 

methods of determining use of water by pbreatophytes. ancl the final reau.lta . 
/ 

were a maan of results by all a1x methoda. The tranapiraUo·n-well method 

:I 



Plot 
no. 

372 

373 

374 

375 

3'16 

377 

37f'• -
380 

381 

382 

383 

384 

385 

386 -

~ \ .. ... ' . . 
0 · , j ,A ' • 0 ,(;~ ( ) o 0 ' ) 

&1e 1. · --Me~hod of computing areas o/ 100-perce.olume density for1pa~cel~ shown in figure 3; e 
Saltcedar lViesquite Arrow weed 

Area of Area of Area oi' 
Gross 100-percent lOI'l-percent 100-percent 
areal Gross Areal Volume volume Areal Volume volume Areal Volume volume 

density area density density density density density density density density density 
(percent) (acres) (percent) (p~rcent) (acres) (percent) 

80 36.7 0 0 0 60 

50 116. 9 0 0 0 0 

5 12.4 0 0 0 100 

90 85.'1 100 100 77.2 0 

5 125. 1 100 100 6. 3 0 

95 'I i. 9 100 100 68.2 0 

10 25.2 50 100 1. 3 50 

25 12. 9 100 100 3.2 0 

8 62.3 30 100 1. 5 30 -
'I 65.8 0 0 0 ... oo 

to 67.8 0 0· 0 30 

GO 50.4 0 0 0 40 

35 ~6.6 100 100 9.3 0 

4 45.8 0 0 0 100 -

(percent) (o.cres) (percent) 

100 1'1.6 ~ 40 

0 0 100 

100 o. 6 0 

0 0 0 

0 0 0 

0 0 0 

100 1. 3 0 

0 0 0 

100 1. 5 40 

!JO 4. 1 0 

100 16. 3 70 

100 12. 1 60 

0 0 0 

100 1. 8 0 

(percent) 

90 

100 

0 
· •. 

0 

0 

0 

0 

0 

100 

0 

90 

100 

0 

0 

( .:-· cres) 

10 •. 5 

43.8 

0 

0 

0 

0 

0 

0 

2.0 

0 

34. 1 

18.2 

0 

0 

N 
N 



-~e 2. --Mean monthly use of groWld water by bottom-land vegetation of 100-perccnt 
I 

volume density in Gila Bend area and Safford Valley, Ariz., on the basis , 
of the transpiration-well methoci. 

. I Salt cedar Arrowweed - baceharis 
Determined mean 1-\~tio. Computed 

i=• 
Determined mean l~tio, Computea 

monthly use, use at mean monthly use, use nt mean 
inches Safford monthly inches Safford monthly use, -to use use. Gila Gila to use QUa Bend 

atGUa Bend, Safford Bend atGUa (arrowweed) 
l\1:onth GUa Bend inches (bac- (arrow- Bend inches 

Safford Bend chartsl weed) . 
. . 

0 0 0 0 . .. .. - - • -
Feb. 0 ... - 0 0 - - 0 

!JI.ar. 0 - - 0 • 1 - 1. 0!,/ • 1 

Apr. 1. 2 - 1. 1a/ - 1. 1 1. 8 - l.Oa/ - 1. 6 ]f. 11.0 - 1, la/ 10.0 '1.0 - 1. la/ '1. 1 - -
June 17.0 14. 1 1. 2 14. 1 10.8 - 1.2!./ 8.8 

July 14.8 15.8 . • 9 15.8 0.1 - • 9a/ 10 • ., -
I 1· l3 •. s.·, 12.6 1. 1 12.6 7.0 11.5 • 8 11.5 

Sept. ll. 6 8.8 1. 3 8.8 5.5 6. 2 .9 6.2 

Oct. 3. 1 '1.7 .4 ., • '1 1. 3 5.5 .2 s. s 

Nov. .2 4.6 • 05 4.8 • 1 1. 8 • 1 1. 8 
. 

Dec. 0 0 - 0 0 • 1 - • 1 

Total/ 72.4 - - 74.'1 44.0 - - 53.2 

!.1 Estimated on basta of data for aub•equent montba. 
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I 
was found to yield reaulta 8. 4 percent lesa thaD the meAD of all aix metbod.a. 

· This factor waa applied aa an adjustment to the fipraa for the Gila BeDel 

area (table 2). 

The figures for mean total uae of erouncl water b7 the pbreatopb)'te• 

common to the Gila Bend area. computed tor a full erowlnl aeaaon and tor 

lQO ... percent volume density. are as follows: Saltcedar. 6. 7 feet: mesquite. 

2. 7 feet; and arrowweed., 4. '1 feet. Appl)'inl these aanual ratea, it waa 

compllted that the rive:r·bottom vegetation in the Gila Bend area withdraw• 

nearly 23., 000 acre-feet of water annL18.lq boom ,round-water atorap.. lD 

addition., all the precipitation fallinS on the p-osa area of phreatophyte • 

covered lands was considered to be dischar&Ied b7 evapotranspiration. The 

40-year annual average precipitation at Gila Bend ia 5. 9 inches. Mean 

precipitation during the period 1946•53., !Delusive, has been about 5 inches 

per year. Applying a rate of 5 inches to the 29.000 acrea of phreatophlte• 
. ' 

covered lands., it is apparent that an average of about 12, 000 acre-feet 

of water from precipitation has been dischareeci annually since 1848. 

However., in 1953 precipitation WAS onq about 2. 'I inchea aud oaly about 

6., 500 acre-feet of cijscharge waa derived from Wa aource. 

The total annual discharge ot water from the river-bottom area iD 

1953 was. therefore. approximately as followa: 

Transpiration of eround water 
Evaporation of p-ound wnter 
Evapotranspiration of precipitation 
TOTAL Approximatel.J' 

23, 000 acre-feet 
6,000 
6,500 

38, 000 acre-feet 



Underflow ancl surface now leavinl the area 

Present studies indicate that there ia no undernow leaving the Gila 

Bend area except at the Painted lwck narrowa, whero the Gila Rlver paasea 

through the narrow gap between the Painted Rock a:ad Gila Bend mountalna 

(pl. 1). These mountains and a rock outcrop in the bed of the river form 

a partial barrier that clivides the stream into two narrow channels and 

usually forces ground water to the surface. There 1a DO Ukelihoocl of 

movement of ground water tbroup or underneath the volcanic rocka of 

the Painted Rock rv1owrtaina, on the basis of data from teat holes clrWed 

by the Corps of Engineers (B. D. Jorgensen, personal communicaUon, 

1954). At times the water table in the narrowa declillea, reducma the 

effective area through which underflow moves. 

Using a hydraulic gradient of 2 feet per mile, a croaa•sectional 

area of 34, 000 square feet, and a permeabWt)' of 400 Meinzer units 

(gallons per day per square foot), it ia estimated .. that the underflow through 

the narrows is ~out 5, 000 gallons per day (gpd) or about Si acre-feet 

per year. This quantity would probably be increased to about 30, 000 gpd 

during the time seasonal rains fully saturate the sediments in the channel. 

The factor used !o!" hydraulic gradient was based on the profile (fig. 2), 

the cross-sectional area on data furnished b)' the Corps of Engineers, and 

the permeability on laboratol"J' testa of alluvium from the transpiration wella. 

Unfortunately the figure uea £or pormeabllit)' waa based on !Daclequate 

~ data,. and a better figure could be obtainecl U a pumping teat were made in 
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the narrows. Current plans of the Corps of Engineers are to conduct such 

a test in February 1954, too late for 1nclasion in tho present report. Although 

the estimate of 5, 000 gpd is, therefore, provisional and a~bject to revision. 

it at least indicates the small magnltade of the UDClerflow leavina the Gila 

Bend area and entering the D~nd.ora area. 

As there is no gagin1 staUon on the Gila River at the narrows, the 

o.nnual quantity of surface water leaving the Gila Bend area is not known. 

The average quantity of surface flow leavina the area waa eatimatec1 b7 

.Babcock and Kendall (1948) to be less thaa 4, 500 acre-feet per :year, and 

the present investigation did not indicate that tbeir estimate would require 

substantial revision. 

Pumping from wella 

Gila Bend area. --Withdrawal of ground water for lrrigaUon currenUy con-- ~ 

stitutes the main means of discharee in the area. In 1953 there was about 

33, 500 acres of cleared or cultivated land in the area (pl. 1), o£ which 

about 32, 000 acres was irrigated. About 15, 000 acres was supplied with ' 

water i'rom the Gila Bend nnd Enterprise canals. In 1953 about three-fourths 

of the water delivered from the canala was grou"ld water pumped into them 

within the Gila Bend area. The remaining 1 'l, 000 acres waa irrigated 

with water pumped directly from wells, The irrigation wells are, for the 

most part, iD two areas-one Dloni the river channel from P.....tnbow Valley 

almo&t to Gila Bend and the othe¥" alona the ~iver cbannel in the western 
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part of the area. mostly 1n Tps. 6 and 7 W • . There are 21 wells alons -'\ . 
. the Gila Bend canal between the Gila Bend and l'M.ricopa .Mountains, aU 

of \"lhicb pump directly into the canal. In 1053 an adcllUonal 52 wells wero 

pumped for irrigation. The quantity withdrawn from the around•water 

reservoir ior irrigation in the Gila Bend area in 1853 was about 144. 000 

acre-feet. 

Pumpage of ground water i'or uses other than irrigation 1a estimated 

to be less than 500 acre-feet per year. including pumpago for municipal, 

military, industrial, domestic, and Uvestock use. 

The following tabulation shows total water pumped for irrigation 

in the Glla Bend area in the years 194'1 through 1953. the quantities rf/ 
e surfnce water diverted for irrigation, and ratios among the categories: 

Acre-feet Ratio, Ratio, Rativ. 
Diverted Pumped Pumped Total .water water water 

into into direct- pump- pumped pumped pumped 
canals canals ly !or age into into dir~ctly 

(rounded) irriga- canals to canals to for irri-
tion total total gatior, to 

fiowin water total 
canals pumped water 

(percent) (percent) pumped 
Year (percent) 

1947 69.500 32.000 8,500 40,500 32 79 21 

1948 ' 49,000 40,500 20,300 60,800 45 6'1 33 

1249 47,500 39,000 28.000 67.000 45 58 42 

1950 < 36,500 1 33,500 25,500 59.000 48 . 57 . 43 

1951 44,00Q 40,000 64,000 104,000 48 38 62 1. .-- . 

44,000 52,000 68,000 120,000 54 43 5~ 
- ' 

.. 
' t: 

~ . .. 22,000 . 68,000 '16, 000 144.000 4'1 53 
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Dendora area. --There ia about 1. 500 acres of land cleared for farmiDa 

in the Dendora area (pl. 1). o£ which 1. 400 a~rea was 1rrlgate4 in 1953. 

Ground water. pumped from 10 wella. b the sole aource of auppl.J. The 

quantity pumped during the period 1946-53 Jncluaivo 1a given to the follow• 

ing table: 

Y ear 1946 1947 1943 1949 1950 1951 1952 1953 
Quantity 
;eumEed 6.100 61'100 1,. 900 5!000 61000 6,.000 61000 s,ooo 

(acre-feet) 

Wells. ·--In the Glla Bend Bnd Oenclora areas 83 wells were pumped for 

irrigation in l95S. Most of the wella are 20 inches in diameter, ranao 

in depth from 350 to 900 feet,. and yield from 1,. 300 to 3,. 000 gpm (table 3). 

Logs of ilelected wells are pven in table 4. Most of the wells nre equipped 

with electric-powered turbine pumps. Alona the GUa Bend canal the average 

drawdown in 1946 was about 43 feet and the average yield was about 2. 400 

gpm; by 195 3 the average yield had declined to about 2, 000 gpm. In the 

area west of Gil:l Bend along the river channel the average drawdown in 1953 

was about 65 feet and the average yield about 2,. 500 gpm. 

Tho depth to the water table in the Gila Bend and Dendora areaa 1a 

shown on plate S. Ranges in depth to the water table are as follows: 

Irrigated areas between the Glla Bend and Maricopa Mountaina. 60 to 250 

feet; in the vicinity of GUa Bend, 15 to 240 feet; ~ipted area west of 

Gila Bend alona the river chan:Del. 15 to 60 feet; iD vicinity ot Theba. 80 

to 120 feet; and Dendora area. 20 to 60 feet. The sreatest measured depth 
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~ to water in the area was more tban 400 feet JD a well near the Sauceda 

~ 

Mountains. 

Summary of recharge and discharge to the ground-water reservoir 

The following is a Dummaey of the averaee estimated aatna to anc1 

losses from the around-water reservoir in the Gila Bend area for the 

years 1947-53. inclusive: 

Gains Acre-feet Losses Acre-feet 

Seepage from fiow 
in Gila River l0.--'000 ~'vaporatlon e.ooo 

Seepage fro1n canals and 
irrigated lands 44,000 Transpiration 23,000 

Infiltration from runoff 
at the Mountain fronts 3,000 Underflow out of area ~I 

Precipitation on washes 
and stream beds 500 Pnmpap 85,000 

Underflow into area !.I 

Houndecl totals 58!000 J.lSeOOO 
a/ Amount unknown but probably small. 
b/ Negligible; 

~ summary indicates that Vlithdrawals by discharge from the ground· 

water reservoir exceed the amount replaced. by recharge. The ditference 

is beini supplied by the removal of ground water from atorap. 

Storage 

Moot of the Gila Bencl uea i~ desert land and. until about 4 yeara ago, 

the cultivated lands, mostly Jn the vlciDitJ of 'l'heba. WE)re auppUecl princi-

~ pally with surface water diverted at GUlespie Dam and erouncl water pumped 
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into the upstream portion of the canal1. Thus. the water waa applled to 

land.::~ many miles distant from the points of withdrawal. and little benefit 

to the pumped area was derived from seepaje recharge. Tbia condition 

accounts for the ground-water mound in the vicinity of Theba (pL 2). 

However. with the expansion of agricultural development anc1 the drW1na 

of new wells northwest of Gila Bend. some of this aeepage will be recovered. 
' 

The scarcity of wells and the conseq1.1ent lack of intormatlon as to the 

depth, chnracter. and extent of valley fill and as to other pertinent feature• 

makes it impossible to calculate the amount of ground wa~er stored in the 

areo.. 

Fluct1.1ntions of the water table 

Periodic measurements in a 11mited number of observation wells 

confirm other data ~dicating a gene~al decline throupout the GUa Bend 

area. The trend is more noticeable in the heavily pumped area alone the 

upstream portion of the Gila Bend canal. From the water-table contour 

map (pl. 2). it can be seen that continuous pumpilli has caused a sharp 

depression there. This area. probably is receiving water from storage 

in Rainbow Valley. Increasing pumpine for new development in Rainbow 

Valley will make less water available to the area along the canal. and an 

Accelerated lowering of the water table may be ezpectecl. The following 

tabulation shows the declines that bave occurred during the period 1945•53 

inclusive in various parta of the Gila Bend area: 
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il Heav Ll'_Pum_pc 

Well 
No. 

(C·2-5)20a 
36cbd 

(C-3-4)7aab-
2lbba 

(C-4-6)29aab 
(C-5·4}2lb<.lc 
(C-5·6)2dba 
(C-6-G)40.nb 
(C-7-5)6aab 

d area b t e ween a en an x ar1copa Gil B d d i\A 
Water level. Water level. 
iD feet below in feet below . 
land-surface land·surface 

datum 1045 ·46 datum 1952-1953 
24.06 28.93 
54.93 103.87 
64.72 100.25 
63.67 104.80 . Rcmamder of GUa Bend area 
3l. 50 44.86 
94.06 97.42 
19.93 47.89 

121.77 126.75 
225. 25 .. 225 •. 24 

M tai oun ns 

Decline 
(feet) 

4.87 
48.94 
35.53 
36. 13 

13.36 
3. 36 

27.96 ~ 
4.98 
0 

The ~drograph (Jf w~ll (C~:- 6-6)4aob (fif. 5) shows tbe sprinc water• 

level measw-ements for the period 1945-53 inclusive. Th1a well is on tho 

eastern edge of the irrigated area near Thebe, where recharie baa been 

occurring for :lbOLlt 30 years and there baa been no pumpin£ for irription. 

It is considered that, prior to the first measLlrementa in the well in 1945. a 

near-equilibrium condition may h:lve developed between rechar&e from 

irrigation and a compensating increase in natural dlacbar,e. Thus. the 

fact that the water level in the well was not rising rapidl7 would no~ mean 

that substantial recharge was not occurring in the area. The decllne slDce 

1947 could be attributed to the drought or to the e!fects of pumping in the 

newly developed area to the north, along the river. The sharp decline iD 

the ::1pring of 1953 tends to show that pumping to the north has at least 

some effect on water levels in the vicinity ol tbi8 well. 

Well (C-5-5)24bba is not far~rrom the river channel. ancl the water• 

~ level fluctuations probnbq reflect periodic recharge reaultiq from he&V)' 

rains or from nooda 1n the river .. 
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QUALITY o~· WATER 

Samples of water from 80 wells were collected and analyzed durinr 

the investigation. Selected analyses are shown in table S and the range in 

dissolved solid:J is shown on plate 4. Twenty·five samples collected in 

1946 afford a partial basis for evaluating changes· in quality of the ground 

water since that time. Samples of surface water from the GUa River at 

Gillespie DD.m have been collected on a continuing basia since 1934. Figure 

6 shows mean dissolved-solids content of the river water for the period 

1943-53 inclusive. The S4m11?les collected prior to October 1950 were 

analyzed by the Salt River Valley Water Usera• Association and those coUectecl 

· since that date, by the Geological Survey 

Ground water 

Area between Gila Bend and :M~aricopa l\/Iountaina 

tt"Iost of the wells in this area obtain water only from the older fill 

and the dissolved-solids content of the water 1s generally less than 1, 500 

parts per million (ppm) ~s shown in plate 4. According to the standards of 

the U. S. D2partmcnt of Agric•llture (Wilcox, 194tl) these watera may be 

considered ;'doubtful to unsuitable" for irrigation use, owing to their high 

sodium and chloride content. Many of the wat~rs contain more than 1 ppm 

-'of boron, a concentration that is undesirable for use in irrigating citrus 

·and some other fruit trees (Wilcox, 1948). Moat of the waters in this area 
, 

~ are hard, have a noticeable salty taste, and contain more than 1. 5 ppm of 

1 fl&~oridc. In the northern part of the area, nearest to GWespie Dam, the 



disaolved-solida content is, in seneral. somewhat higher than 1D wella 

farth~r south. 

On the basis of comparison of all the l94G and 1953 analyses of water 

from wells in the area, little or no change in dissolved-solids content · 

occurred in the interval. If anything. there was a very slight reduction 

in dissolved solids. Figure 6 indicates a slight trend to.ward an increase 

in dissolved solids in river water entering the area. which wowcl be 

expected to increase the concentraUon of dissolved material in the eroWld 

water. The apparent contradiction is attributed to recharge from fiood 

flows that were fairly low in dissolved solids, particularly in August 

and September 1951. 

Area along Gila River northwest of GUa Bend 

Most of the wells in the irrigated area along tho Gila River in Ra. 6 

and 7 'N. obtain water from both the younger and the older fill. The 

waters are, on the average. more highly mineralized than thosl.! farther 

upstream. a feature common to the valleys along the Gila Riv~r (Halpenny 

and others. 1952, p. 206). Sodium nnd chloride are the predominant con­

stituents and the waters have a definitely salty taste. According to the 

standards set forth by Wllcox (19-!8), waters from this area range from 

"doubtful" to "unsuitnble" for irrigation. 

As this area wns practically Wldeveloped in 1946, tew samples could 

be collect~d fer -analysis during the previous iDveatiption (Hem, J. D •• in 
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Babcock and Kendall, 1948, pp. 14 .. 1'1). The meager data available indicate 

that practically no change! in dissolved solids has occurred since 1946. 

Although all the fill, in effect, forma one ground-water reservoir'- / 

in this area, the! few data available indicate that water from the younger 

fill apparently is more highly mineralized than that from the older fill. 

Table 5 lists three analyses from wells in T. S S., R. 6 \V. The analyses 

indicate that the most highly mineralized water was obtained from the 

shallowest well, the one obtaining the greatest portion of water from youn,er 

fill. Collection of additional samples in the future, especially if 

additional wells are drilled, will indicate the extent of the difference 

in dissolved-solids content of water in the younger and older fill and 

r:tJJ~.Y indicate the cause. 

Rema.inder of Gila Bend area 

Most of the water samples collected from wells in the older fill in 

the remainder of the Gila Bend area contained 1, 000 to 1, 500 ppm. The 

wells are used primarily for domestic and livestock purposes. The waters 

generally are hard, have a noticeable taste, and contain more than 1. 5 

ppm of fluoride. Changes in the quality of these waters from 1946 to 1953 

were negligible. 

The deep well at Gila Bend taps a sandstone aquifer 1n consolidated 

sediments. underlying the lake-bed sequence of the older fill. A sample 

collected from this well in February 1946 contained 1, 060 ppm of dissolved 
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solids, including 6. 9 ppm of fluo~ide .. - Sodium and chloride predominate, 

and the water is soft in comparison with water from wells supplied from 

alluvial fW. No si&nificant change 1n concentration of aoluble material 

bas occurred since 1946. 

Dendora area 

Samples of water from wells in this aree. were not collected in 1953. 

Three analyses of samples collected in 194.6 indicate that at the time 

ground water in the Dendora area ranged in cli1solved-solids content 

from 1. 420 to 4, 010 ppm. All were high in sodium and chloride and lie in 

the class "unsuitable" for irrigation on the basis of the DepQl"tment of 

Agriculture stnndarcls (Wilcox, 1948). 

Surface water 

The GUa River supplies the only surface water for irrigation in the 

Gila Bend area. Surface waters diverted into the Gila Bend and Enterprise 

canals at Gillespie Dam are, on the average, consider~ly more highly 

minera.llzed than the ground waters that are pumped into the canals. 

The period 1942-53 inclusive bas been one of drought in ~ost ot the 

Southwest. Figure 6 shows that, except for the effects of fiotlds of short 

duration, the now of the river at Gillespie.· Dam gradually decreased in 

the period 1944·53. In 1947 69, 500 acre-feet was diverted into the canals; 

in 1953 the quantity available !or diversion was only 22.000 acre-feet. 

During this same period the waters became more highly mineralized. In 

~ the water year 1943·44 .the we!Jbted average diasolved-sollda content waa 
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about 3, 800 ppm; in the water year 1952-53, Qbout 5, 000 ppm. Except 

when diluted with nood flows, the surface water diverted into the canals 

is high in sodium and chloride and is classed as "unsuitable" for irriga-

tion (Wilcox, 1948). 

Flood flows in the Gila River contain much less dissolved material 

than low flows. The water is of e¥cellent quality in comparison with 

normal river flow, though it is h~d. The following tabulation inc11cates 

the difference in dissolved-solids content between flows greater than 500 

cubic feet per second (cfs) and flows less than 500 cfs. 

Dnte 
1951 

. July 11-20 21.8 5,450 
4, 640 
1, 460 
1,860 

July 21-27, Aug. 2 29.9-
July 28-31 457 
Aug. 1, 3 207 

~g. 4, 5 2,075 487 
Aug. 6-10 734 877 

· Aug. 11-15, .18-26 86. 'l 
Aug. 16, 17 176 
Aug. 27 586 881 
Aug. 28-31 8.,500 417 
Sept. 1 4,640 262 
Sept. 2 2,540 543 
Sept. 3, 4 507 2,140 
Sept. s ... to 248 
Sept. 11-20 174 
Sept. 21-30 100· 

~·ound-water--surface-water interrelationships 

~. 220 
2, 110 

5,660 
5,799 
6.,000 

The effect of the quality of the surface water in the Gila lUver upon 

e the quality of ~ ground-water .aupply of the Gila Bend area is of great import­
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anee. For example, by mixing p-ound water with the surface water diverted 

into tho canals., the dissolved-solids cantent can be redltced sufficiently 

to make the water suitable for irrigation of some crops. Some of th1s 

mixture recharges the ground-water reservoir by downward seepage from 

canals and fields. Some leaching of the alluvial materiaa is likely to occur 

as this water moves downward to the water table., and the net effect may 

be to increase the concentration of dissolved material in the eround water. 

An important source of reehargB of river water in the GiU Bend area 

is fiood ilows. These bcttcr-qllality waters tend to reduce the concentration 

of dissolved materials in the ground-water supply. 

It is considered likely that a long-term tendency exists for the quality 

of the water supply in the Gila B~nd area to deteriorate, at least in the 

downstrenm part. This tendency exists becaase more dissolved material 
I 

is being brought into the area than is lea~as bas occurred als~ in 

Saiford Valley., the Salt River Valley area., and the \Vellton-:Moba\U area. 

Relation of quality of water to use 

Irrigation 

Although most of the water used wr irrigation in the Gila Bend area 

· is classed as "doubtful to unsUitable .. for irrigation., crops cw-rently are 

being raised successfl'Uy. Certain .feat"rcs o! the situation., not cUl fully 

related to the water supply. partially of.fset the high sodium content of the 

wat.er and help explain the seeming contradiction. 
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A good irrigation water must be low in dissolved-solids content 

and percent sodium. However, it is difiicult to classify h•rigation water 

on the basis of dissolved-solids content and p~rcent sodium alone, as 

the proportions ot the various constituents, the character of the soil, 

and the type of crop to be grown $o must be considered (Smith and 

others_ 1949). 

The percentage of sodium is grenter than that of calcium and 

magnesium in the majority of irrigation waters in the area. However, 

the total hardness is high, which partially offsets the high sodium per­

centaae. 

Crops grown in the Gila Bend area consist mostly of cotton, alfwt'a. 

barley_ and sorghum. These crops are comparatively salt tolerant. 

I:Io.wever, because of the poor quo.lity of the water, sometimes more than 

one seeding is required for germination. The soil in the Gila Bend area 

is sandy rather than clayey. When irrigated, sandy soils drain re~, 

whereas clay soils tend to accumulate soluble salta. 

Domestic use 

Practically all the waters · aamplod in the Gila Bend and Dendora 

areas exceed the suggested limits for dissolved mineral matter in drinking 

water, on the basis of U. S. Public Health Se1--vice standards (Ul46). The 

waters are hard and most of them contain more than 1. 5 ppm of fluoride, 

the lower limit of fiuoride concentrations that may c~use mottllng of the 

tooth enamel of children. 
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~ ExceptionD :u-e mainly in waters from v;~ ~ls on tho fringes of the 

Gila Bend area, nearest the mountains. These waters were of the best 

quaUty sampled during the present investigaUon. 

COMPARISON OF PRESENT AND PREVIOUS CONDITIONS 

The investigation in 1953 afiorded an opportunity to c;ompare current 

ground-water conditions with those prevailing in 1947, when the recon· 

naissance work by Bnbcock tmd Kendall ( 1948) was done. 

E~-pansion of a~iculture since 1947 baa been principally in the 

area along the Gila River no1'"thwcst or Gila Bend, most of the remainder 

occurring near th~ Gila Bend canal in lower Rainbow Valley. The cones 

of depression in the water table .in the vicinity of these areas, caused by 

pumping for irrigation, are shown by the ground-water contours (pl. 2). 

The lowering of the water table in tbe cone of dE?pr~ssion along the river 

south of Gillespie Dan'l has reduced the loss of gro&md water by transpira· 

tion by native vegetation in that area. 

The 1953 estimates for recharge and discharge were averages for 

a 7-year period, 19~7-53 inclu~ive; the previous estimates were for only 

the first year of the period. The estimate for recharge in l L-47 was 

43, 000 acre-feet, and for the 7 -year period, an annual average of 57, 000 

acre-feet. The increase is attributed mainly to additional recharge from 

the nood nows in 1951, a part of it ls attributed to the expansion in the 

irrigated area. The estimate for discharge in 1947 waa 88,000 to 138,000 

acre-feet~ not including underflow at Gillespie Dam; and for the 7 -year 
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~ 
period. an annual average of 115,000 acre-feet, not including the negligible 

underflow. The 115.000 acre-foot figure includes an increase in pampage 

since 1947 and o. downward revision in the estimates of evapotranspiration 

along the river channel. 

CONCLUSIONS 

The investigation described in this report provided data that led to the 

following conclusions: 

1. The quo.ntitative estimates indicate that the mean annual dis-

. charee of ground water in ~ Gila Bend area exceeded the mean annual 

recharge in the 7-year period 1947·53, inclusive. During this period, 

annual withdrawals of ground water for irrigation increased by more than 

three times. The difference bc::tween recharge and discbar&e must have . 

been provided from ground-water storage. as is confirmed by the !act that 

the water table is declining in the heavily pumped areas. 

2. On a long-term basis, floods in the Gila River are likely to con· 

stitute a major source of the recharge to the area. even though the larger 

floods are usually several years npart. Recharge from this source occ~s 

where it is most readily usable - in the two major cones of depression. 

However, the frequency and intensity of floods cannot be precisely pre­

dicted, ancl the probable quantity and freq~ncy of recharge from floods 

is impossible to estimate. 

3. It is believed that a trend ex.ists toward a gradual increase 1D 

dissolved mineral matter iD at least a part of the ground-water suppl)'. 
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because more dissolved mineral matter enters the area than leaves. 

Low-now waters of the Gila River entering the area at Gillespie Dnm in 

1953 we1·e more highly mine1·alized than in 1943. RecircWaUon of ground-
. . 

water will tend to increase the concentration of dissolved matter. An 

o.ffsetUng factor is that fiood flows in the Gila Hiver are not high in dis­

solved solids and will provide water of considerably better quality than 

the average for. the area. Although the flood flows have always provided 

w~ter of relatively low mineralization. · their effect U. becomina progressively 

greater because of the increased recharge opportunity provided by the major 

cones of depression. 

4. Underficw out of the Gila Bcnd area occurs only at the uarrowa 

between the Painted Rock and Gila Bend Mountains. On the basis of limited 

data from the few wells in the vicinity of Theba. it is believed that no 

ground water leaves the Gila Bend area by moving westward south of the 

Painted r-tock Mountains. · 

5. Construction of a nood-control dam at the Painted Rock narrowa 

would ai'fect the groun,.l-water supply of the region as follows: 

(a) Underflow at the narrows would be reduced or stopped. 

However# the Wlde~ilow nt the narrows is negligible~ and stopping it would 

have pracUcally no effect on downstream water ust:tra. 

(b) It is considered likely that the over-&.U effect of a dam 

on the ground-water supply of downstream users would be beneficial. 

The flood waters would be at least partially deaUted and would move 
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downstream more slowly than if uncontrolled. Both factors would increase 

the proportion of flood fiows in the river that would be ·recharged. 

-42-
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• able 3. --Records oi scle.cted \'Jells in Gila Ben.J Dcndora arc ~~s, . ~ rizona. 

------~----~-r----~~~~--~----~~~-~~r-----~--~------
\Vatcr level ~ .AltituJe .Uischarf!c 

rnepth below of l~ nJ 
Depth of I land surface Date of surface 

\~' ell well ! · datum measure- (feet a- I 
no. (feet) ! (feet) a/ ment I hove ~. ISL) 
(C-2-5) I ! ! 

3Gebd 1 345 l 103.87 5/6/53 I 750 
~~ 

(C-3-1) ' I 
4baa 250 159.68 I 2/13/51 815 
4cba 240 171.70 5/G/53 800 
3bab 406 105. 10 I 4/1/52 765 

lGdaa - 159. 30 4/1/52 806 
22ddJ 405 248. 33 l 5/G/53 854 
~?ba~ - 203.53 1 5/6/53 815 
33abo.. j £00 73. 35 ~ 12/18/45 '1 745 

'rype 
of 
lift 
b/ 

T,E 

T,E 
None 
T,E 
T,E 
T,E 
T,E 
T, E 

Use of 
water 

c/ 

1 

I 
N 
I 
I 
I 
I 
I 

Gallons per 
rrdnute 

1750 

1750 

--
1300 
2650 
2600 
2500 
3000 

Date of 
measure-

rt-.cnt 

9/9/53 

5/G/53· 

5/fJ/53 
5/5/53 
9/0/53 
9/9/53 
4/24/53 

• 
He m nrks 

Sec t able ':: . 

Sec t2ble 5. 
Sec table 4. 
See tablet:: 4 and 5. 

See tables -1 onJ 5. 

Sec tables 'l: and 5. 
33dab t - 133. GO i 4/21!/53 730 

~(C-~3-~5)~~- --~~ -----~~ ~~,·--
i T, Jl: D, I 

-+--~--~---------+---------+----------------! 2bcc - 1 60.C1 12/30/53 737 T,E , 
(C-4· ·~) I; I ' 

Sbcc 543 , 121.44 
1 

5/8/53 745 'r,E 
4bdd I 316 l 84.0G 112/30/53 710 T,E 
Dbaa j 300 , ·:·7o. 90 .

1 
'1/24/53 '105 'r, E 

15bbb i 385 
1 

'17. 3G 1 4/23/53 l 715 ! C,E 
18aab I 373 

1 
37.26 1 4/23/53 I 690 jT, Bu 

32bbb ! - I - I - I 633 tT, E 
(C-4-G) ( ·- i 

27bdb ' - 1 47.95 4/16/53 595 T,E 
3lcj d l 600 • 23.04 · :12/30/53 572 I T, E 

_ 36n.dc : 9GO I 33. 03 1 12/30/53 : 615 1 T, E 
a/ Depth ·;ms adjus t ed to land-surface datum from measuring point. 

I 

I 
I 
I 
D 
I 
I 

I 
I 
I 

1700 
2400 

2450 

2200 
2550 
2550 

9/9/53 
4/24/53 

9/4/5~1 

7/24/53 
4/15/53 
4/16/53 

Sec tables 4 and 5. 

See table 5. 
See t a.blc 4. 

See t able 5. 
See tabla 5. 
See t able G. 

b/ T, turbine; Cf, centrifugal; C, cylinder; J, jack; Bu, butane; G, gasoline; D, diesel; E, 
c/ I, irl'igation; P, public supply; D, domestic; S, stock; Rl:l, railroad; N, not used. 

electric; \ \ , windmill. 
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• Table 3. --1 ecord~ of ~elected wells in Gila B. and :Oemlora are~s--~ontinueJ. ·e 
T v~·ater level AltituJ c Discharge 

Depth below of land · Type 
Depth of land surf2..ce Date of surface of Use of Date of 

Well well datum measure- (feet n- lift water . Gallons per meusure-
no. (feet) (feet) a/ ment bove I'.'!SL) b/ £1 minute ment Remarks . 
(C-4-7) 

25ada lG 14. 10 4/16/53 570 C, \V N - -
34ccd 830 37.23 4/15/53 580 T,E I - -
31dd.c 1000 29.90~/53 575 ·T,E I 2400 ·4/15/53 Sec table 5. 
3Gdaa 600 30.78 4/15/53 560 None N - -

(C-4-8) I 15bad 40 

I 
- - 540 Cf,G I _ .. - Dug well. 

! 
I 

23ddd teo 70.84 i 12/17/53 . 535 T,D I - -
2GJdd 152 I 50.57 ! 12/17/53 I 5GO T,E I - - See tables 4 anu 5. 
34ddd 100 37.89 . 12/17/53 i 535 T,E I - - Sec table 5 . 

(C-5-3) ' I I I 4/23/53 8bbc - 297.0 i 950 c.w s - - See table 5. 
(C-5-4) I ! 12/29/53 I 8dbd 135 s:. a·o i 670 T,Du I 1050 . 4/23/53 Sec table 5. 

lOadd j 501 - 26. 44 ! 4/22/53 I 655 1', E - 1300 7/3/53 See tables 4 and 5. 
lSddd 92G 77.35 l 12/18/53 

I 
705 T,B I 1950 4/23/53 Sec tables 4 ant.l 5. I 

' ~ 12/30/53 
I 

3lcbd 1 1 1752 l29. 10 ( 735 T,E p - - Sec tables 4 and 5. i 

(C-5-5) l I I 
1Sdcb I 945 I - - I 635 T,E I 470 4/10/53 j Sec table 5. I I 

24.bba ., 650 35. 18 1 12/18/53 i 050 C, \V ; D - Sec table 5; fifi· 5. ' ~ 

(C-5-6) I ! 

rr. r~ I 2tlba 418 47.89 i 4/16/53 600 I 1600 7/20/53 Sec table 5. 
4ddd I 050 :.16. 70 l 4/16/53 602 None N - -
Gada I 950 25.83 j 12/13/ 53 I 585 T,E I . 2200 4/15/53 

1 
11Jcb I 440 57 , 22 14/16/53 i 617 T,E I 2900 "7/24/53 See tnble 5. 
13add 280 62.55 4/10/53 I 622 T,E I 1600 9/4/53 See ta'blc 5. 

(C-5-7) . l 

laaa 700 2!. 42 ~~5/53 I 570 

I 
T,E 

I 
I 2050 4/16/53 See table 5. 

labb 700 I 575 T,E , I . 2000 4/15/53 I 



• e - • 'l'oble 3. --H.ecor<ls of selected wells in Gila Bend and Dcndora areas--continued. 

\ ! ater level Altitude Discharge 
Depth below of land Type 

Depth of land surface Date of surface of Us~ of Date of 
\i. ell well datum measure- (feet a- lift water Gallons per measure-
no. (feet) (feet) n / ment hove ~: £:JL) b/ ~I minute mcnt He marks 
(C -_G - 4) . 

5aba 229 - - 775 T, E D - - See table 5. 
7bcb lGO 159. 78 4/17/53 780 None N - -

2Scaa 302 - - 890 C, W s - - See table 5. 
(C -G-5) 

G.lad - 80.26 4/17/53 730 C,G D.RR - - Sec table 5. . r 
2Gnaa 331 242.65 12/17/53 355 '1~, E D - -

(C -G_;e:;) 
'l: ;.ab 161 126.75 . 5/3/53 730 None N - - See fig. s. 
o · ~cd 325 119. 26 ·1 /17/53 730 T,E D - - See table 5. 

HLJcc 300 n3.25 4 /17/53 730 T,E: D,S - - See table 5. 
. . ..., 'l ' ) \ '....-- - ·,. I 

i 3~.ba - 275.7 11/17/53 930 J,G s '!" - See table 5. .. 
(C-'7 - 5) ---Caab 290 255. 14 4 /22/53 sao J,G s - - See table 5. 
i r • r· r·) \ • ..... -,:)-;) 

~bJJ 495 407.9 ' •!:/22/53 1120 J,G s See tuble 5. - -
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·e Tz.bl~ "!.·-Logs of selected wells in Gila B~nd and Dendora a·r ~ as, Arizona. 

Thickness .U~pth •I 

(C-2-5)36cb:i 
Silt .................. 
Gro.vd to 10 inches •••• 
Coar se sand •••••••.•• 
Cby and gravel ••••••• 
Caliche ............. . 
r,·_y anq gravel ••••••• 
... _.':'"rd clay and gravel •• 

)SC gravel to 4 inches 
(;i.ay and gravel cementeJ 
Cluy and gro.vel ••••••• 
Loose gravel to 3 inches 
Clay anci gravel • ~ ••••• 
~oose gravel ••.••••••• 
Cl::ly 3.1'"ld gravel ••••••• 
Granite ••.•• , ••••••••• 
TOTAL DEPTH 

(feet) (feet) 

30 
32 

8 
24 

8 
64 
s 

10 
2 

22 
32 
66 

6 
12 
21 

30 
62 
70 
g4 

102 
166 
174 
184 
lCS 
203 
240 
308 
312 
324 
345 
345 

v .. ater gravel ••••••••••• 
Cemented gravel. ••••••• 
TOTAL DEPTH 

(C -3-4)22ddd 
Surface sand ••••••••••• 
Sand, gravel ••••••••••• 
B.:>ulders, gravel ••••••• 
Sand, gravel with some 

boulders ••••••••••••• 
Soncl with Gtreaks clay •• 
Sand, clay ........•.... 
Sand, gravel ••••••••••• 
Grey sand ••••••••••••• 
IHard granite formation •• 
TOTAL DEPTH 

Thickness :U~pth 
(feet) (feet) 

280 
6 

35 
45 
65 

25 
105 
55 
13 

107 
15 

400 
406 
406 

35 
so 

145 

170 
275 
330 
343 
450 
465 
465 

~------.----------~----------+-·---- ~----------------------~--------~-------
(C-3-4)4cba 

Top formation. • • • • • • • • 8 
Cl~.y. • • • • • • • • • • • • • • • • • 32 
r ~.liche anJ gravel • • • • 10 

_j_y and gravel • • • . • • • 23 
G: u.?al and clay • • • • . • • 17 
Cravel • • • • • • • • • • • • • • • SO 
G1·avel . . . . • . . • . • . . . . . 24 
Clc .. y. . . . . . . . . . . . . . . . . . 4 
Gr~v~l and hard streaks :-J)f 

Sa."ld. • • • • • • • • • • • • • • • 2S 
Gravel a:.1d small boulders 34 
G.cavel . . . . . . . . . . • . • . • 29 
Rock (large boulders) • • 3 
TOTAL D:ZPTH 

s 
t!O 
50 
73 
f)Q 

120 
144 
148 

174 
208 
237 
240 
240 

(C- 3-4) 3Saba 
Sandy gravel ••••••••••• 
.Sandy clay ••••••••••••• 
Gravel ...........•.... 
Gravel :Ji2 ••••••.••••••• 
Clay .....•...•..•.•... 
Decomposed granite, not 

loose . ............•.. 
Decomposed granite, ···- ~ 

with loose streaks •••• 
TOTAL D...!;PTI-1 

(C-4-4)4bdd 
Sill soil ••••••..••••••• 

-------------------------~--------~----1 Gravel(dry) ••••••••••• 
Clay ........••..••.... 

(C-3-4)0hab Gravel (dry) •• _ ••••••••• 
Soil . . . . . . . . . . . . . . . . . . 15 15 Cl:1.y •• ~ ••••••••••••••• 
Gravel, streal(S of sand· !Gravel in clay •••••••••• 

Clay •..•..•••...•..... stone.... . . . . . . . . . . . 105 e 120 

8 
19 
34 
59 
14 

466 

200 

3 
7 
2 
G 
2 
3 

10 

8 
27 
61 

120 
134 

600 

800 
800 

3 
10 
12 
18 
20 
28 
33 
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-e Table 4. --Logs of selected wells in Gila BenJ and Dendora. ar~as. --contillUed. 

Thicknes.3 Dcptl Thicknes~ Depth 

(C-4 -~)4bdu (Con.) 
Gravel (first water) ••••• 
s e:.nd •••••••••••••••••• 
Gravel Gila (coarse) •••• 
Gravel granite ; •••••••• 
Clay ... .............. . 
Gravel in clay ••••••••• 

.-ravel •••••••••••..••• 
-.1 
. .ay • ••• • • • • • • • • • •. • • • 
u ravel .............. . 
Clay ..........••..•... 
G!. ... UVCl ••••••••••••••• 

Clay anq sand ••••••••• 
Clny ..........•.•••... 
Sandy Clay ............ 
Shell .................. 
Cl~ ..-.nd sand mucky ••• 

-~ ·~{ ;d.~~~i ........ . 
..., ........ . 

Clay ................. . 
Gr avel in clay •••••••••• 
Strata of clay and gravel 
Clay ................. . 

!'avel and clay stratas • 
Clay ........... •.• .... . 
::.:Iucky sand •••••••••••• 
TOTAL .D B.PTH 

(feet) (feet 

0 
11 
11 
16 

2 
2 
4 
4 

12 
8 

12 
30 

11 
2 

15 
26 
30 

3 
17 
18 

4 
15 

3 
10 

(C-4-8)26d:iJ 
46 Top soil ................ . 
57 Ca.Ucha •••••••••••••••• 
63 Dry mountain wash · •••••• 
84 Cl<::y an:l callchc m.::teci witn 
86 mountain wash. ••••••• ·I 
83 Sand, gravel. nnd boulders. 
92 wat.::::r ..:..t 46 feet ••••••• 
96 Cementeci so.nd and gravel 

1 OS Dry mountain wash rr.ixecl 
116 with clay and strata of • 
123 cemented mountain wash 
158 water bearing ••••••••• 
162 l'.1ountain wash and loose 
173 mountain rock. water 
17 5 bcari:1g . ....•.....•... 
100 Ivl ountain wash and moun-
216 . 1 d tam roc t. ry •.••••••• 
2-'16 TOTAL DE PTH 
2~ 9 

266 
284 (C-5-~) 18add 
2~8 

303. ·I 
3061 
316 
316 

Sandy silt . ......... • ... . 
Sru1d ••.•••••••••••••••• 
Sand and gravel with a 

little clay •••••.•••••• 
Sand gravel and boulders 

-----------+-----+--· Stratas of clay and sand 
(from 24-100. water beal. ... _ 

(C-4-4)18aab 
Surf<::.ce soil •••••••••••• 
S~nj ~nd gravel (wat~r) • 
'l'i~ht sandy clay ••••••• 
Tight sand &'ld gravel ••• 
c:h·avel and streaks of 

./ boulJers •••••••••••• 
n Ccraented gravel ••••••• i : 

r Gravel and boulders •••• 
TOTAL DEPTH 

18 . 
20 
56 
eo 

76 
10 

118 

18 

250 
260 
378 
378 

---------------------~------~~--~· e 

ing) .....•............ 
,., 1 ~ JJry c ay . .•..•.......... 
Clay and stratas of sand 

( v.r~tcr) .•.......•..••. 
Dry clay .............. . 
SanJy clay with small gravel 

(\Vater) ••••••.•••••••• 
Dry clay . .........•..... 
Stratas of clay. pack sand 

nnd sand ••• ••••••••••• 

(feet) (feet) 

3 
3 

18 

12 

18 
5 

51 

34 

8 

13 
6 

6 
24 

46 
22 

82 
6 

40 
10 

20 

3 
6 

24 

36 

54 
59 

110 

144 

152 
152 

lS 
2·1 

30 
54 

100 
122 

20·1 
210 

250 
260 

280 
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·e T3blc 4. --Logs of selectc; .;i wells in Gila Bend nnd .L. endora areas. --continued. 

Thickness 'Dept\i' 
(feet) (feet' 

fhiclmesslDcpth 
(feet) I (feet) 

(C-5-4)18ad d (Con. 
Stratas of cemented sand nnd 

s:.:.;.lJ •••••••••••••••• , 20 
S:.nciy clay • . . • • . • . • • . • . 20 
Str.:ttas of cemented sand, 

s and and small eravel. 10 
Stratas of clay and !>and. 14 
_,anly clay . . . . • • . • .. . • • 66 

,. ·tratas of dry clay and 
sandy clay (230-422: 
same \vatcr) •••..•••• 

Stratas oi sandy clay and 
sandstone ••••...•.••• 

Dry clay ............. . 
S~:nJy clay (v1ater '?) ••••• 
Clay ·;;ith small gravel 

( (lrj') ...... • • . • ....• • 

(C -5-4) 19.:idd 
So.il .. · ................ . 

12 

18 
12 
18-

31 

3 
~) ilt, gravel, clay • . • • • • 15 
. ..:.nJ, small grave l • • . • • 16 

::; __ ;'l.d., gravel, boulders .. G 
.... and, s~n.:istone, clay... 50 
St ra.ta. of sand, clay. . • . • 74 
.::i:::.n-:!, small gravel \'J ith 

st:cat 3. of cemented 
. s an::i • • • • • • • • • • • • • • • • 2 1 

Str::tta of sand, gra•1el. 
clay, cemented sand • • 51 

Dry clay • • . • • • . • . . . • . • 19 
Sandy clay with strata 

oi sand rock • . • • • . • • • 71 
Dry clay • • . . • • • • • • • • • • 14 
!::trata of clay. sand., • 

cemented sand (water). 42 
Dry clay............... 9 
Strata of clay, sand, sand­
-tone (water) ••••••••• I 49 

Dry clay . .............. . 
Sund clay with strata o£ 

300 dry clay., some water in 
320 sandy clay •••••••••••• 

Dry cl~y \'lith small gravel 
330 Dry clay ••••••••••••••• 
344 Strata of sand cl~y and 
410 cemented oand, sor.a.e 

11 

49 
20 
58 

451 

500 
520 
578 

\Jatcr . . . . . . . . . . . . . . . . 6 5C4 
630 
650 
6~6 

Dry clay • • • • • • • • • • • • • • • 46 
422 Silty clay, a little water. . 20 

Dry clay. • • • • • • • • • • • • . • . 6 
440 Strata of clay, paclt sand., 
452 and small grav~l. \'later 34 GCO 

70CJ 470 Dry clay • . • • • • • • . • • • • • • 10 
Strata of sand., · grav~l. 

501 cemented sand gravel.. 38 730 
501 Str~tn of clay, sanci, g1•avcl., 

cemented s :snd, g-.c"avel. 20 753 
Str-.1ta sand gravel., clay 

with mountain A."'ock • . • • 43 801 
3 I-.'!ountain wash sand and 

18 m.ountDin rock .••••••.• 
34 TOTAL DZPTH · 
40 .. 
90 

1G4 · (C .. 5-4)3lcbJ l 
Drygravel ••••••••••••• 
Clay .....•............. 

l8 r.. c · ~ .j "' ...... ~n .... • .. • • .... • . • ..... 
Dry g1,.avel ...•..•..•... 

236 Ccrr.ented grave! ••..•••• 
255 $andy clay •••••••••••••• 

Clay .................. . 
32G Sh~lls and mud .•••••••• 
3·10 Glay and :';Lalapai •••••••• 

·a ock .................. . 
382 r.·ine sanJ •••••••••••••• 
391 I-Loclt ••.•••••.•••••••••• 

Clay with gravel •••••••• 
440 .r-:.ock •••••••••••••••.•• 

125 02G 

30 30 
20 50 
20 70 

4 74 
lS 90 

lGO 2-10 
8GO 1, lCO 

25 1, 125 
15 1, 1·!0 
36 1,176 

2 1, 17Z 
81 1. 2:;9 
12 1. 271 
13 11, 23•j; 
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·e T~ble ~.--Logs of sd.;;;cted ·\1ell~~ in Gil .... B~n.:l and Dem4ora ~.reus . --continucJo 

Thiclmcsai.O~pthi I .. fh.ickn.:!ss i"J0pt h . jl 
(feet) (feet) 1 (feet) (feet) 

(C- 5- 1)31cb.:i l (Con.) 
Clay anJ g-rave l . . . . . . . 23 1. 307 ::.ocl; .................. 25 1. 555 
~od: I" 1. 3 121 Clay 13 1. 563 . . . . . . . . . . . . . . . . ;;) •••••••••••••••••• 
Clay anj gravel . . . . . . . 10 1. 322 r ::ard rock ••••••••••••• 33 l. 601 
~ ~ed rocl~ 9 1. 331 !Clay .................. 11 1. 612 . . . . . . . . , .... 
Clay and gra vel . . . . . . . 24 1. 355 .itock .................. 9 1. G21 
· \ght r e ck 6 1, 361 . . . . . . . . . . . . Cl ay .................. 19 1, 6-10 
:.lay an:i g-!'ave l . . . . . . . 32 1. 393 ?..ock .................. 7 1. 6<i:7 
~rtz i·ock . . . . . . . . . . 5 1. 398 Clay .................. 17 1. 6G4 

t:~;n.ented gravel 18 1. 41 6 2:- ock .................. 9 1. 673 . . . . . . 
Clay 11 1. -127 Clay .................. s 1, G81 . . . . . . . . . . . . . . . . . 
Cemented gravel 13 1. ·~H5 .?..ocl~ 13 1. C94 . . . . . . •••••••••••••••••• 
Clay 20 1, 4:65 •C l~y .................. 14 l, 703 . . . . . . . . . . . . . . . . . 
B..; ul-:l~rs in clay 9 1, 4:71;; . ., l 6 1. 714 . . . . . . •• oc.~ •••••••••••••••••• 
Cb.y anci gravel ........ 21 l. 4~5 ) and carrying water . ... 18 1. 732 
BouUers and clay 15 1. 510 ...... lay a 1. 7-10 . . . . . ~~ock o ••••• o o • o o o o o o o o • 
Clay and grav~l 20 l, 530 12 1. 7:.> 2 . . . . . . . frcTAi. "Di::PTii ••••••.•. e I 1. 752 

1 
·j 

1 

i 

\ 
I 

\ 
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-.• le 5. --... ~nalyses of water from sele~ted wells i~·la Bend a~d Dcmd:;.a~r~as. Arizona. • • • 

(Parts per million except specific conductance and pel~cent soe.lium.) 

~ - 0 . a ~ C!.IU 
0 

:j ·- u - •1"4 (I) 

• s::!• lf.t 0 J':tc ~U') (/) (I) 

• ... ~ "Q, C'l u (/) ~ - o.,. 
"-='' 

... :r: '0 C/) s ::s Q .~t 0 ::::t (!) "tj - ll.- - - - C/) :::s -J.. s:: (/) - ro - - - ~ 0 'D ~ ::s n o c-1 u a rtj~ 
\1) ~ u ~ 0 ~l s::! 

1ii . ., .d 0 - §1; !i 0 - - z -v 0 
..-4 ::s d Ul - -o a tiJ 

J.. o a C/l s •1"4 - C!J C!J - ~ (!) 

Depth - C/) §~ 0 "tl ~ - ~ 
... 

(1.1 ;::: 0 ::s C!J .0 (!) .... .... ,., .Q s= 
Date of of a •rt J-4 m .... 

~ 
J.. ~ J.. J.. ii d 0 'd 

Q) 
() 0 0 0 ... C!J ..... ~ 

0 S-4 0 C/) 0 
0 •.-t ... ..... ...j J.. collec- well C!.l v't .§ :;J ro m () '3 :j !: (/) +' H . .... 0 .... .... 0 ... 0 ,:J 

rVell no. tion (feet) rot Ul 0 ~ U) ~ Cll 0 r::c z ~q r-' . t-t ~:-.. 
- -

~-3-4) 
4baa 5/6/53 250 89 2!Hi0 29 92 7. 4 524 .134 130 770 4.0 5.3 1.2 1, 630 260 Gl 
Sbab 5/8/53 406 73 21 110 30 105 38 293 200 124 515 .a 2.7 • 23 1, 230 41B 60 

22ddd 4 /1/52 4:65 83 2500 25 76 6. 3 444 120 179 615 4.4 14 - 1. 1!30 216 82 

33aba 5/27/46 BOO 78 2200 - 92 21 340 240 157 495 2.0 4. 9 - ~. 240 3J6 70 -- ---
C-4-1) : 

4bdd 4/2 <1 /53 316 75 6200 29 351 112 865 273 553 1, 700 • 7 23 2. 2 3,770 1, 3tl0 !)3 

15bbb 4/23/53 3D5 - 21GO 23 112 27 298 202 116 530 • 6 4.6 - 1. 210 S80 62 
C-·!-6) 
27bdb 7/"2.-1/53 - 83 2210 31 139 · 1G 239 143 150 535 3. 2 6.7 - 1, 21.:0 413 GO 

31cdd 4/15/53 500 ·, 76 3350 37 !i 2 21 643 152 305 S22 3. 0 5.9 2 .. . .;) 1. 900 216 37 
36adc 4/16/53 9GO 03 2tl1!0 29 116 :·22 358 150 142 613 3. 2 8.3 - 1, 370 ~co G7 --··- -

C-4-7) 
v 34JJc 4/15/53 1000 84 1380 - - - - 75 - . 470 - - - - - -
C -4-G) 

2G.:ldd 4/11}46 152 95 2530 - 74 12 442 94 225 G15 5. 1 4. 1 1. 4 1, 420 234 -
3~ddd 1/ u / 46 100 70 5020 - 159 23 936 177 GOl 1, 220 G. 8 21 - 3, o:.o 40 1 --

C-5-3) 
flbbc 4/23/53 207 09 2360 21 67 6. 1 418 no 165 595 5. 0 4.5 ' '1, 330 102 33 -

()1 .... 
. 



.ble 5. --Analyses of w~ter from sclect~d wells ieila Ben,i a~d Dend~·. r~ ·arcas--continucJ. •• 
(I') 

- 0 
a u 

a>ti cJ 
=' - u - (Jo ..... (\ 

• a~ ca 0 ( f) 
~ Cll c:i +>C"l - ~ 0 tl) 
0 t!) - (.)~ 

~ 
+> ~ T l Ul .g (-J 0 :::1 t!J (!) - p, - ~ -~ CIS - - - ,., 0 ('' S... 

8~ 0 a ~~ 
(!) "<jl 

0 ~~ 0 tl} ~ :3 0 
.... 0 .,._, 

+> - rJ - - z - "7:1 ('j 

~ ~~ 
..... ::s ~ t:l 

Q) (!) - ~ (!) 
S... 

Depth S... C/l f.l ..... 
C\1 0 - rJ - Ul Sz. 

..., 00 (I) - :> .c: Dntc of of 
(I) ::s (J 

~ 
cu ..... ..... 

d ~ 
...... p, •.-4 S... C\1 .... & ::s- ~ H J-4 0 -a 0 c; 0 (.) 0 0 0 Ul ('j collcc .. well ~ !:::.1 S... S... ~· ...... ~ 

...... 
~ (.) ~ :s .... Ul +> 

Q) P. r: d 0 ..... =' - •rot 0 ..... () 

Well no. tion (feet) ~ 0 
... 

Q u r,.., z Crt C1 (~ vi~ Ul 
,.. 

t/} Cll . ' - ·--(C-5-1) 
V 8JbJ 4/23/53 13a 70 68GO 37 307 82 1, 110 327 575 1, 320 2.5 82 3. 2 l1, lBO 1, l 00 
~/18.a..Jd 7/''/"''"' .., i.:>v 501 79 loGO <H 30 3. 5 310 132 100 392 4.0 2. 2 - 037 90 
V l9ddd 4/23/53 986 82 2390 28 05 6. 3 423 lOG 155 600 1.0 1. 7 1. 2 1, 3 . 0 183 

31cl>:l1 ~/17/53 1752 110 1810 - - - - 42 - L175 - - - - -
(C-G-5 ) 
J' WJ cb '1 /lG/53 D·15 so ·~3 30 . 35 102 63 767 172 356 1, 320 3. 1 30 2. 0 2, CCi O 738 
fr·21bba 1/17/53 ':b- GDO - 2130 26 11 '.1: -10 26El 2'-'0 136 4:84 • 6 1·1 - 1, 200 - 41 0 ... u 

.~- .. - - - - ---- - - ·-- - ---(C-5 ·-C:} 
2 Jb n 1/10/ 1;. 6 410 76 1630 - 50 9. 4 203 191 92 382 2. G 2. 9 - V2G 1G·1 

1ldcl> 7/'}A /53 t! ·:!:O 80 H~20 36 42 5. 7 327 162 no 422 3. 0 2. 8 - 1, O:W 1:W 
13~LiJ 9/11/ ~>2 200 76 SGGO 3~1 206 no 311 257 300 1, 530 1. D 16 - 3, 3G_~ 1, 110_ 

(C -G-'l) 
- - ·- -

l~lt1.a 1/1G/53 700 DB 2280 3G 38 13 .tl27 121± 142 580 3 ·> 1. 5 • 75 1, 30 ~-- - 110 .... --· (''"' ,.. ·' ) ~ -c- -4· 

5 ab~ ~~I 1".: / G s 220 32 ~330 - - - - 32 - 620 - - - - -
29co.a 4/17/G3 302 37 2110 34 62 1<1 361 12G 1G4 500 4.0 18 1. 0 1, :.. 20 212 -- - -- --(C .:- 6 -G) 

-GJad 4: /17i53 - - 1170 3;) 25 4. 8 211 79 153 208 7. 0 5.2 1. n ceo 32 ·-
,_,_ __ 

-· 

I 
t ~ .. t 

r! .... 
:::1 
~3 
0 
l-J 

+> 
~ 
C) 
0 
f..t 
<!) 

(~ 
- - · 

GJ 
C' ·~ ~·u 

0'' .., 
-

cu 
56 

co 
t:5 
01 --
:JG -

-
'I S 

C5 
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Table ' 5;- -Ano.lys~G ·of Y:ater fl.· om selectcJ ~-i\:!lls in Gila B<;tlJ · t..nd 'Dendora areas- -continued. 

t:') 

- 0 . a u 
~) u CIS - 0 ::s - u 
~~I") 

..... C? 
• t.'] 0 ~ (,') Ul 

+>N - () C"J 
0 0+' 

\:.D ctl {/) r • - t-1 ..... .,., P!j {/) Q 
::s rJ (.":~ 0 H ::s .~ 

<ll 'C1 - o._ - L') -' - - - - •o-f 
S.. c til - '" - - Cl) 0 t:) 

:.1 0 0 
~ u a -;; .. ,.. <ll ~.Jl u ~ Ul - ~ 

· , j 

0 ·~ d 0 0 (J ..... C) r< - c + - -ti uO ..... ::1 ~ C'J c lil z - ' ."j ~~ 
L) 

Depth S.. ~'l s ..... z 0 - (!) <ll . - ~ <!> c-:1 ..... . 
(!) ..... 0 - t.ll ~d 'CI 

~ - > r:: 
!~ ::1 <!> s- ..0 (I) ..... . .... .... .t: 

:Jate of of p. f.4 ~ ..... !:! ::1 a ~ s.. S.. c 0 
() 

!:: C) 0 C) 0 0 
.... 0 

' ~f :!j 0 0 ~. t.') ['j 

c ollcc- \':ell 
s.:; () ..... :::1 . .... 0 !:;I .... ::s S.. r... 
(!) c. .S :-J .. c: .... t'l .... 

C) ..... .•. e-< 0 ..... ::s - ..... 0 . .... 0 

\"; ell no. tion ( feet) ~ .. ( / } - v) . .' '. ' u (.:'; (I) r.!:l tl) u ~-:. z ~ t:.) f:-t !1. 

(C -6-T) 
~c:J 4/17/ 53 325 78 2'!00 - - - - 00 - :>5e - - - - - -

\ 

1G Jcc ·! /17/33 300 77 2090 
' . 85 402 

· ~ - - - - - - - - - - -
c~7 -.n · ---- i-· - f---

---- 4 /17/53 7. 0 62 1[.:6 "' ' ) 3etb ::-t - 88 2~~30 35 G3 392 225 520 5.0 3. 2 - 1, 200 u .... ---
(C -7 - 5) 
--Ga~b 1/31/-1G 280 30 1200 - 23 4.4 227 107 12tl 23G 6. 0 2. 0 l·. 34 676 76 --
,~-.. , ·.....,-...,-.) 

Jb::.ld 4 /22/33 495 BO 800 40 40 21 108 260 105 72 • 6 35 - 561 2lt: Li2 
----'--
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