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GROUND WATER IN THE LOWER AHTANUM VALLEY, WASHINGTON 

AND POSSIBLE EFFECTS OF INCREASED WITHDRAWAL IN THAT AREA

By 

Bruce L* Foxworthy

Introduction

The surface water resources of the Ahtanum Valley have been* for 

many years* completely apportioned among the farmers of the valley* 

Therefore* any agricultural expansion must depend upon a further develop­ 

ment of ground-water supplies or upon some project which would bring more 

surface water into the valley* In recent years many questions have arisen 

as to what effects an increase in ground-water withdrawal would have upon 

the flow of surface water* especially in the downstream, or lower part of 

the valley. This report was prepared in cooperation with the State of 

Washington* Department of Conservation and Development* V'ater Resources 

Division, to serve as a basis for planning of the optijnum use of the water 

resoxirces of the valley. The data upon which this report is based, and 

much of the text of this report* will be incorporated in a more comprehen­ 

sive report on the geology and ground-water resources of the Ahtanum Valley 

which is now being prepared*

This investigation was made under the general supervision of A* N, Sayre* 

Chief of the Ground Water Branch* and under the immediate direction of 

M, J, Mundorff, District Geologist*

The Ahtanum Valley is a small structural valley in the Yakima Basin 

in south-central Washington* Its eastern limit is the Yakima River,



and it extends westward for about 20 miles to the foothills of the
Ju

Cascade Mountains, The valley is drained by Ahtanum Creekt a small 

eastward-flowing tributary to the Yakima River, The configuration 

of the underlying rocks divides the valley into a narrow trougfc in 

its upstream partt and a broader alluvial plain in the lower reach 

of Ahtanum Creek, It is the broad, lower valley with which tfris 

report deals.

Union Gapt with a population of 1,766 (1950) is the only incor­ 

porated city in the area covered by this report. Several small indus­ 

tries are located in and around Union Gap t but the lower valley is 

principally an agricultural area. As the climate is semi-arid (about 

7,3 inches of precipitation each year) t and because very little rain- 

fa^jj. occurs during the growing season* almost all of the cultivated 

tracts in the lower valley must be irrigated.



<'Aim HI 1!IC 10. .m

AHS poo^ras orascTa <&  sflm^a) '.aaiauiaL a: Bug

V&tog* in to LrOT ./Jhtac

of the Aquifers

tgcoosolldatort altaaial natorial that QCCSKJ the lonor Abtanoa Volley 

is potcnttflXIgr a ^0x7 productiro SOUPSO of ground tetter* Tbs allasta

consists of ba^ltlc ^rcrmL rtomi rdth oilt or oancl, but tho rolativo atoounts 

of oac?i portiolo also vary ccnaidorab^/ in dif farant localitios^ 15hc tliicteoso 

of the allsiy&n ronooo frca a f ow foot to 50 foot, end the STO^age thicfenono is

ppolTQh3y about 20 £bot« ^aUxxr du^ tiolls ponDtrcAinc thio notarial yield
(§cn) 

at rotao rc3pc«rtod to bo ao hi^ ac 400 callonc par nlnnt^i and in noot of

loner TToUr^r^ prqxir^7 ccsistructod clu^ txxlls should yield at loaot 3DO

of cooontod

a fo^r Iiund2?oci foot t.: Ack9 diicli is inportanct as an aquifer on^r in tho 

and of tho vnHqy, near tli<3 ITaldrm I^Lvor* At tlao cit^r of Union Gap, one noil 

pooofcrotir^ tho oecoatod (jravcl unit to a depth of 375 foot has yioldod 970 

A £or? rrfirgi f artier t^ostj hoTfCPTOT^ T3ol2*3 (JrHlod thTot^h tho occsntod ^nxveGL 

have fM-3*** to obtain sofficimt Tntcc* for irgjgatJjon and isore either abnndnnod 

or dooponod to ponotrato aqulToro in tins ttndorl^ing

fonuD-tlon consists of oovoral lujixJrod foot of consolidatod

and atr>6f**Fwfi ^Arf-rt8! clzijr, adit, sand, and Jior>-bacaltic £pramU PomnnMlity 

is low in tr£ c3A7 oncl silt strata, but in places, oonoo of sond and 

yiol/l largo rpantitioo of rntor. In tlio JUiCami Vallo^r, tlia aoct 

ws&X obtaining tsttop frcti this £arciation is locatod at tlis T*ifc$*yi Fozti 

Coc?5, about 2 nUnn T»ot of Union Gap. This Troll is 630 foot doop and has a 

of 560



othor walls, ranging from 245 to 635 f o«t deop, hare* putj^Ang jdolds 

reported to be 120-OT gpa* East of tho town of Ahtarun, tho Kllonaburff

titan JL0 igSDOPOjQy ffl^pnblf) of ydU&dlfig 2*ffgo QtiontitJlaG of ^yound ixxtos*^ bafc
proper 

boccaao of tho depths/construction and dearalopaonfc of loi^o capacity mils In

this aqoiffer tarolTOQ ccffujiderablo

The oedSaanfcary rocks described abovo arc imteflnin 17 lam HOBO of the

beoalt* 'Tho top of tho boa-ilt ia about 800 foot below tho ourfhce 

at vaiBy^ ond slopoo eofffcward toatjrd tho Yatdtaa Hivor» Jtoar tho oit?^ of Uniai 

Gap, tho top of the basalt io probably at looot 1*500 fact bolorr tl^o ourfoco*

of viiljacr, in tlio AhtcniEi Vcllay, no taolla hosra onfccrod tlio booalt, bub In

png.ln reportocQ^r cnoo«ntQ«3d tfeo ISKI at depths of 1^36? and
o- K J

baton- tho ourfoca* T3irou^hoat tlio Ahtatma VbHjoyf tho

booalt io copablo of yioldirir lar^o, dtrxaxlabl^ at^plloo of rctor^ btxt to the 

oast of V.^Ll£Qr it occtiro at c^pt2io rjhicli oaks iJ^o coot of drill ing to this

All of these rock units contribute some gronaa water* to the flow of the 
streams in the areat and the withdrawal of water by pumping froa any aquifer 
probably decrease a the total a&otmt of that contribution* Howevert the net 
effect of pooping from the deeper aquifers  that i&t froa the cemented gravel* 
the Ellensburg formation, and the Takiaa basalt  is distributed throu^iottt 
the entire year§ whereas nest of the return flow of ground water used for 
irrigation occurs during the sunoer months. Thus* the heavy pumping from the 
deeper aquifers during the growing season nay actually cause a slight increase 
in the streaaflow at a time surface water supplies are needed most* On the 
other hand* the withdrawal of ground water froa the shallow allwrlua is Bore 
directly related to the flow of streaus. Therefore, the remainder of this 
report wi33 deal with the ground water in the uneonsolidat«c/ all triform*

viator

The mtor tablo in tho looor AlJtanc ValLoy is a

owfaco. It has a gradient donoBQSd-£roo GPQQS of rechargo

voter IB oddod to tho ^E*oand^xitor.boay) to aroas of d2j3charso ( ^hore tzstor 

Iflsros, or ib roaoTDd fro% tho ^^ound-fxxtcp bcjdy). IrrogularitloQ in the 

isoter tcblo aro mLstod to, end ccqr^ffablQ tdth, t:^oso of tho load



scare atfoteU The irregularities aro dse to local dif fbrencoe in the 

and Iceo of rater and to differences in tho pfflmnnh.1.1it.inry of the rnter- 

boarlng * >»i^^g*t l n.i.1t FinctoatlccB are couood chiefly tgr vsristioBO in tho rote otf 

xxitur&l Fochargo to> and dinohnrgo frcog tho groundi^sitGS1 body* but otfaea?

f actcaro oro tho addition of vator IK- Irri^tition, end tzithcbraml Ij7 

ond

OUEDOT and fall, of 1951 the Ground b/otcr Branch of tJio t?« S* 

craio an irrvuntcay of mils in tiie Ahtanun VaLlo^ and

depths to tzxtor in oat^r TTollg that obtain tutor ftxn tho raHc^ allayluru

of the tntor tablo at roprosontat±TO Tia31n in tho loner valley in ohonn

on tiio occoDixsn&dnc cop, ttebez-a rsdnfced in ^jrcon rqpraxaifc tiie dspths to 

«oter^ in foot, at mils osi&txrad dxring 1951« Figures in rod indicate tho
sevev^

cioopoct oni ahallDsogt positions of ^10 tsitor table at 7 obsciva^ion noils in 

tho lovjcr vsUlc^-, Goaplote rcoordi: of tiic TTOtoa^-lcvcl necisus^onciito frori tbo 

oboccvation rrollc aro rfiiotn in tables in tho appendix of this report.

Tho inter tablo in tl KS iotior Ahtaooa YftlJiy io cxuto ahaUoir* dlth too
K«.v<-

ossoptdoosy tlio tolls chom north of Alitanm Crook had \7Stor lovcla less tiian 

10 f<^t bol^r- the scxfdpe* llcrciTy arocs aro ocnDcn, ^nd a Icr^o port of the 

laaer vAilqr floor la DO tiataripcgod as to bo fit ocay for posture* Ton of the 

tmlln shoTifi l^d wat«r levels Icoo tl'^r. 2 foot below tho mstfase* A demi^ 

cor±J_ncaouG \7a1x3r->lcvcl rccoruor 1300 Gctiablisliod art on observation 7»11 located 

at hfilc^ la Jur& ; 1951« 2Mu t^oll is topical of ^vUlorx doc trails throughout the 

vallq>'t and czcopt durinc tl%3 reitAgn Deaths* it cciiibits tiic oaoo mjar

trolls located farther oast* Ibe record of

rater Icnrols at'tldo "soil ainco tiio beginning of oboos-vation is shorn in figure L



In geosrel* nnctoationa in tho voter tahla throu^hoot tha loner valley
mo6er*-Ve.

are wary aaajJ^U Ko fluctuations ^^reator than 5 foot hs&e boon observed in 

shallow dug or driven -noils oast of FSlajr* tha seasonal positions of tho 

mter tabla at seven observation fjells in tho lower Ahtonoa Vails? ere shorn

in tabloa in tho

Ground v&ter Beeharge

of the nhftTlorr grooid^nator bodiee Is aeoocopllnhod bjr tho 

seopago dixtactl^r AKQ prscipitation^ j^raez sts^ccn an! irrigation 

and froci land sorfacos drandiad daring Irrigation.

Of tho rain or oaltmtor that soops downaani £nxi tho surfaoof part io
or transpired 

retained i^r the soil and, is evranfcual^- evaporotod/into tho acbaoopisare fccr

reminder oontinoos to percwlata domaiard »»»M1 it roocJioo the sons of 

aatarattan*

Durfji^ hisjh^wator sta^o, Ahtanon Croak and Mmnnr atroams contrlbote to 

the groonrt-TOtor xoscanoir* At that time mtor ftroc the streams aoapa into the 

bonko and Ajt'aamsl to the t«ter tahOLo* Tho atraaaa aro torasd "infltient11 during 

this pociotU Later in tho stxnsr* tton the otroan Isrols drop, mtsr iroa th0 

gpotgid mUw rooorvuir osopo back into tha gtroarau Tho sfcroooo aro then 

'Hsf Hxiontv ** Irri^stion diotrilxztarifis usoall^r oontrlbixto to tho

voter bodios as long as they contain wxtor, sime thoy ysoall^ flon aboiro tha

fthon the land aurf aca is dronobed during irrigotion, part of the tstcr 

seeps docfMord to the SWOB of saturation in reach tho 3000 nanner as igster froa



Ubvcnont of C&ound n&bor

The ground rater in the fallow allwviun of the lo^or irallogr percolates 

cloT£ly fron areao of rocliarco to areas of discharge* Its rato of ootroncnt is 

detcminod by tho peroeahility and pcFoeity of tho rod: natorlal, and the 

hyr3ra.nl in ^radiant of tho tttfcer tablo«

She £jsnerol direction of hwreccnt of tho shallow ground rater is tossord 

tho Yaldca PJsrtsr^ but tho rsoTtsnent at anjr location nagr be tonard or froa a 

6treanf o^ te^si-.tl a dischar^ia^ mil, dopcasllnrr ontirel^r ttpon tho local gradient 

of the Tiater t£fals. Ths {^x»pal diroction of nsoraaent of tho ehallo^ ground 

t&tor during auonor is indicated ty arrotas on the Qcccui^nylnc nap of the loner 

Valley*

no direct nsoosurenont of rato of rxwxfiunt of tho ground tdtor hoo 

boon rsid© in the Ahtanxi Valley, tho probable rongo of volocitioa of isator 

Doviaf? in tho sfcallocr oll\i7±uci nay be calculated 1^ tlio uso of f osrailae CO and 

(2) beljor?:

(D *, ^532 X IflTg 2 Pf) (h)
P *

tgiora V is velocity of tho tster, in feat por 
Pf is the ileia coefficient of pernsefcility, 
h is hydraulis gradient, in foot per nilc, and 
p is porosity* jte-jpeBreantvo

(2) P^ 2
* o

flold
of

T ia coefficient of o fi r 
n is thicl2J333 of tho tziter-bearinc s^ja, in foot* '

Daring autusn of 1951* punpins teeto i?ero nado at flvo T«ll3 in tho loner 

oUosr, end data obtained froc theoo tests TSTO used to determine tho 

coefficients Off tratiiriiBoibility (T) by Iheds* recovory fomola* Vsilues for T 

ranging fron 30,000 to 90,000 TSOTO obtainodL Averaco thlekneod of tho



8

bearing notarial (a) has boon esticafced to be 20 £bet* Subfftitutinc theos 

TBlucso in fbroola (2) givss a rop^e of 1,500 to 4,500 for tho field coefficient 

of pcrcoahility (Pjf)«

, Tho average dom-valley hydraulic gradient botsoen Wilay and the

River is cfcout 40 f eot per idle* /Vrera^e porosity of tho aquifer probably falla 

berbroon 3D and 35 percent* Substituting values in oquation (1) no as to obtain 

tho greatest luoarical spread, tho rooults are the Ifoiltg o£ a ranr*G of dof«- 

Talle^r volocitica that night bo cc^poctod in tlio unconsolirlatod alluviua in the 

lotxzr Tffillryi

(3tg28?3ff^)Ut500)(AO) . 23 feet per day

At tho hi^ioot calculated volocitsr of 23 foot por dagr^ alrsost 2 oonths 

olapoe riiilc voter ii% tho valley aHnTim ra^rcd one*^aartor oilo 

^ and at the aoro probable svcspogp rate of rao^saent of 10 ifeot por

the Tstor TTould travel tho OSDO distance in about 19
"SJ-vxc-c. -yV^e p*-o-Ji'/«- o.c.ro*.& 4V«. VOLU«V| ^<oor ho.i A-v^ivi;^ ^ locifxjr ««ui v%eyv-f' "nr«UK -VW a

.t /* / -Water cxwiiv? laterally toward the mall stroaaB has a mob IXTT^T

not svera^in^ mere than 10 foot per r-d,!^. Therefore* tho^rate of 

lateral aovoraflnt Of 0roand TBtor in the allurlm probably would be only about 

one-f ourth as rapid as tho dorawaHotr aoTxxaont^ or on tioe order of 2 or 3 

poor <I&y«

D jLooharge 

Selah Qap and Union Gap tho flosr of th&

Hiror increases considerably, Hoot of tfao rater gairari enters tho river as 

af£tae&b soopage* The aoount of total sain (ground rater + surface rater) nay 

be deteroinad fron DoasaroDants of the flor; of the Ihldna River at each end of



thift roach, and if the secant of earfaco rotor entering tho river is Isnowij the 

sain from affluent aoopono nay be datorainDd b&r subtesction* Sim, to obtain 

tho total gedn, the runoff necssurwi at the gaging station on tho Jfeehes River 

at Solsh Gap in added to th« anoint recorded. for tho YaMaa Eiror at Pe2ah Gap, 

and this total io mjbfcroctod finon tho runoff for the Yaklm River at Union Gap, 

All available* runoff data fron theso throo stst Jxsns during corresponding periods 

arc ppeoontod in table 1, to.rptJier tdth tZio calculatod total coins, and t!ie 

iiunoff of Alitonaa Crook durinp tlic cooo noidodo, tlicro noted^ oboervod valuoe 

of ruaoff I^BTO boon adjuotod to cccponaato for divorciono arxsund tho stetiono* 

RoaoonaaLo ctrrcjz^j in tlio eottoatod acotinfco of tliooo divorniona pocx>bn2iy tdll 

not oatcria'JLy offoct tho indicatod rolationdiip botoocn otrooa HOT? and totol 

for tiio roaoii*

iit pogoanipjL atro£L*2s or^ty into tlw Ta!^jr»?. FslTar botnocn

tlio i-Ioohoo Hivor antl t^iion Qctp» TIiooo otroans ore Alitanm Croo!:, t^Uch flons 

throu^ tlio Ahbonua V&ULoy^ aid ' .&£& liollc^/ Orookf Ttdch rocoiiroo port of its 

flow Sraa trio loiter ^itatiua Volloy^szxi part frtn \^o KollOTf, to the north* 

During t&e irrigation soaoon, *-iiis HoUor; Groo;: p^obabl^r has an SToragc dio- 

claai*G° about ono-iiaif G^ <iroat aa that o£ Ahtamn Cro^.:^ so tho amount of 

that ontars tido roadi of tiio I.pJdm Tilvor ao stvooa f lot? duiiir; that tino 

be rou^l^ ostiuatod at about 3^- tiaeo tho ceasurod diocharso of -Ahtanun Croolc. 

Aotually Iiou3vorf uacopt during poa?iociD of b^i tntor, this surface

to tho Yateim liivor ia naintoinod alr,XKJt ontaro^r trj -7: 'ouncl-^ator ooopage into 

tho final! otroaa c

^ tho runoff dnrinc Jtoo 1904, tsfcleh oust IIGTXS l^son zaost3^r

celt, the awora^o total sain botnoon Gololi Gap ami Union Cap for the periods 

shorn tsoa 2y>,450 aero-foot per rath* It i3 ostinated tliat tho total discha 

firon Ahtanun Crooi: p3ao vMo liOllcw Croei: axroratfxl alxstrt 1,600 aero-foot par
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ocnth daring tho 0000 poriocZo* Tharafcro, mi OTOTOGO of about 12^?D aero-foot 

per Donth nest h&re enTborad tho Taidca Hive? as diroct gratiad-eater soopoga or 

of short intor.dttont stroaaa (irdntcined. alooct ontiro^r b^ #«auae*-aster

It la probabla that ccoaldorafclF ooero than half of this affluent 

ooopoge caps ten tfte ^ostos*i side of tho Ahtanuo-iJcKDo sub-todn, bocaufffii pro* 

cipitatioEi, irrfeatix30# ancl ourfaoe discharge cro ^roator in this pcact than in 

tho oactcsrn port* Dccaxao atrcan-flor? pGCoerds oxo so alxtoh^j it la not possihlo 

to oaticoto clocd^ tho oooont of efHoont seepoge Crcn th® Alitootsu 7oll%* alone* 

HoPovoTj the diocharco free tho leader w>1I0y as of ilncnt oocpcs^o directly into 

the ^aldaa Ili^or pe^obalil^ is cojaidGralil^ {^roator than 12® conhimd flow of
3j- -.wtffch^L^^ -fW- on«-^uajr-ic:^

^htOTKsi azxl V&& HaQjorr Grodss cEcopt during periods of hi^i rjnof f * Ifoot of
g)Yv^ HvirJL Ofr
/itho 0roiirii-rsitor s<»^rv73 is -be£±cw3S-te^l3O dcrivcKl ft?oci tlio

o of

in tho loaar AIstantEi Vallfl is stoacrisad in tho

of Uao iVManfc ucod
(acre-feat par yoor)

Dctaostic
1,200 

20 
4,400

I\iblic 3upp2y 2SO 

* Total
* Bosidaa tho uooo otjo^Q a f ow aero-foot ara used each year for stock

Of the SDDunto slicrai in tho toblo, about ono-fourtii of tho
?** 

or ccco lyAQQ oaro-fcat. per i^nr, is dovolqxxl £ran tho unconoolidatod
/io

i'robably IOGS then J388 aero-foot par ?Bsr of the inrinn trial inter* 

and about ono-half of the {prouodp^ator suirJJLcs for institutions are froci this
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QCTcdfQr* It Id ootimtod that genre tfraaJSge aero-ffcct of tho donostic 

uood each year la tho IEEW valley oases &«om tho shaUor? alluvium. 

pofrlte supply wetar, trod V the oitr of Union Gap, io dotrolopod entirely fron
/I***

othor aquJUDawu Alto^ethor^ It is esUooted that nboot V^" scro-f cot of 

ground tsExtce* is tdthdrtsna ^oh yoar frm shollorr tmtln in tho 

allir/irn of tho loner Ahtann Valley,

It sliould be noted that a conaidflsrablo part of tho rpound izxboa* tdthdrcs-aa 

both tl'iO ^alloi? end ctoop aquif ca?o redharses tho TOHx3^ allxsribru

>"-*Tho total cUschssrs of round vntor

tho lonor /4itacuci Vallcisr incJbodoo tho conms^ivo tiso ^7 crops and 

^osto by natural

 25O total COJX3*Z3ptlVO tJOO b7 QPOpS

in tho lonar AlAamn VaUojr lo not ITSOTSW Hopovor, tb3 tTcstcr soc^iisjononto of 

/praan undar cctparabls conditions havo been ootdrntod _Jt snd indicate

IrslGation v«tor jroquircoonto, Probtoi 4, Colirbia rdvta? joint
p 6S, 1945*

tbo roquirononto tl^ot rzv b° ospoctcd in tho Ahbonn Vo21oy« Ibo raano of 

tsotor roqulrcoont3 tliot -nould percbobO^r aprly in tlio lorxr ^itaiaxa Vallccr ore 

shorn in tho follordng tablot

Total anmml imtcs*
in acro-fbot pec.* aero

2*00 - 2*A3 
2.3Q - 2.93

3oeta 3*77 - 4.65 
Com 2«n - 2*60



aw $QF tots! vnttt1 xttcpxtvod ttfe tho £m% pajvfe 0£ ffe&oli nonflbl

bo aunOlod *# rainfall d^^ Ttra 45 to 63 pawant of

wrclrt pnjLaiKly bo used in the flofenn3. p20Qt gruvtiif and

 stlaatad 25 to 50 porcent tawld rmimua tha grond-oetar reearwir or 

to the etttOGGB as ororf sera ruoaf f. A oonedderobio ooomt m&d ba leet tor 

firom tho ecdl^and, d^ponding upon tho t&po of Irtl^atlon,

ten th© aa?f oco of the irrigation

of aow>-dfeat of grocnd tsator aro virtually rnotod oadi year in

tho ^xtanon Valley 1^ piiroste^i^tos, or *weH plants. 11 Thooo irglode ootton- 

, TzUlor?, cattail, ard otlieer tutoovlcwiiv; specljcje that ^roir onl^ in 

tlioir xoota con be osnt dotri to the rater trJL'I^ car to SOCD other

upp3y of tcctor* 

n. D« CrldUn J has oatdmtad that in tho CoOncbla Donln, oroos

Criddla, V/. D, f Estinatod conounptiire irsd^jsfcion roquirczaents-of oropo 
on Cohnbia Basin IlToJoct lonri, U, s% Dopt* A^p^, Sodl Cons» Sorvloe,

mnd.1rrt to donao grovtho of tdHorr end cottonnood and "lii^i" Tsator tcMp have

about 3 foot por yoor1* Sinoo elinsto ood

wrboa^-tabla ocoditicoa in tho ^htaon VallGcr are ainllar to thooo in tha 

Colax±dA Bosln, tido aooa erapotrsnsirdzQtion nzjgr be ooqwrtad. The «roa of 

etpeocv-bank v^ototion in tha upper and looor Ahteffi^n 7ol3joy has beon estlnotodf 

tgr tho uso of aorial photogmpiis, to total about 1^2CX) acroa, At tho ora*a@B 

zeta of 3 &a?e-fteet per acre, fi^iout 3»6GO aero-feot of raster is loot each ysar 

through eoneuotlvo Tsoato \37 totareQMaenU vogotatloa in the mxtire Ahtanuci Tfellsyv 

Iho loea in the lower valley is ooUaotod to ba 1^900 aci^a-CbcrU Ho effort 

boo beon aede to aettamino tho evtipot^cuaBpljtstion loeaee ffroa 0sreh7 <

land betneen tha atraono^ but the annual rw>*eno£ioial dis^iarga <af



ground watxa? ly ay^jotraiigrpdjatiai In tho uppar and lona* vallogr

tfea 4»#X> acre-f act of ground ititor used oach y«ar frar Irsigatijaa in

the lessor mUqr« This ocecMnptlTO waste petibo&y ropresontc the 

roolaljaahle aouroo o£ mtcr In tho Ahfcaoia VallGKr* IXrsn thoo^i not all of thia 

Taator can bo salro^oa, iho posslbdlltlas of vrMH^ing this tractcd &KXSJ& rotor 

to a&eftia&o tha nctor oliortago cartaiixljr ixxnranta a careful stcx^ of tho



Chemical Quality of Ground Water

The results of two complete chemical analyses of ground later 
from the shallow alluvial material in the lower valley are shown oa 
page     These analyses indicate thatf in general* all of the
constituents listed are present in amounts sufficient to meet basic 
requirements but not so large as to Ira troublesome for most uses* The 
water is» generally, clear and cool, with no objectionable tastes or 
odors*

The samples analysed were of moderate hardness, althougi addition* 
al field cheeks of the hardness of the shallow ground water ahow that 
it becomes progressively harder as it percolates down valley* Shallow 
ground water in the vicinity of Union Gap may have an average hardness 
of about 200 parts per milliont which is generally considered quite hard*

An important chemical characteristic of irrigation water is the 
ratio of sodium ions to the total cations present in the water (Wpercent 
sodium")* In the two samples tested the percent sodium was le*« the* 
27 *n* the wster woultf therefore be classified as "rood" for irrimtion 
use*

EEtects of Increased

previous pert of this report deals Tilth the aqcdf fcrs and tho 

under prevailing conditions in the lamar Abteaoa Valley* Although it in 

iqpooaiblo to predict tho exact ef Jfeeta of any change in these conditions, a 

qualitative appraisal and roa^h quantitative eettefce of tho ponoible cf foots 

of inoreaoed Tdthdrsnal can be snda, Sens of the results of Imrsuaed iaith~ 

ctrsnal of ground tsator would bo a lapwing of tho tutor table, a decrease in
/r wov^_

aoopogo to atreesao, an increood in ^jpotmri^Ktar rech^arga, and/aft
«XP°*«^ "^ eVaupOTA"K'o\i G** ' >"> Jrr}da"H«m3 £*f7

in the ̂ mporctticei diaehargo. In order to arrlvo at a troe pidturo of

the O7W-o21 ef fbota of Inoreoeod Tr^thdrsnal, It la uooooaor/ to oonoijiQr not 

only the indiTldsjfll romilta, bat the 3j*orrolation of all fwjimnitf In r«eolta«

of vaster Table

As) soon as a poop begins dJaoharging Tatar from & iBtor table t&llt. the 

tator aroiMd the well is dram donn In the Bhapo of an Inrortod cone, fcrwnn as 

a "oone of deprwaioo, ff thus a hs^roulio cradionfc 10 eetabUUtodj and voter 

09993 tonard the mil from greator difltancoo. The dHEBdow in the tfoH also 

at a decreasing rate* BtrantojaUy, the cooe of doppssaloa becooaa

tddoepreoft onoogh that the aqolf «r rooeiTtw reoharge at the cate at ttiiea the
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wall 10 being phased* Tho 0000 otf dflfsmsoicn then pot&in? vwtaall^ st^ixto 

sc conditions

increase in tfto nithdraml of grotsid nater frcn tins

of tho loner vall^r rasaM tend to IOPST tho mtar talxlo ia the 

of tho troll during tho increased tsitbtirEsal, '^4s effect, by itoeGLf, T*oulcl bo 

7017 dosircoblo in soae tTitorlogsod ea^os^ but aloe^ tho bes&s of strooDa a
OptvsvAereA

.7erlr;7 of tlio tratsr tob3.o ai^jfc bo 4ooiiloday \irslcai3^&xio, sansc it 

dccroc^ro tho f^radlont, ml tiKsro^c^e t)ie account, of isator oonrin^ to tho

qY«^-
0

in 2£«L3JUQU&

Since tho ftor of Ahtanua Groek end tbo other ctxocas in. tiic loror 

lo rmlnftaAned alnxxrt entirol^ t^- {jpotmd-Tatsr dlfinhargc during neat of tho

of rorc Tdter £rca the ah.T3.1nK ^rofund-^atcT bcxJ tbcn is roturned

soohar^o cust ovcafcif.ny be reflected l^ a decroace in tho stream flow.
«LS

lag JUi tiac fcof OTO a Tdthdrsssal t?o«ld Offset tlio strcoc. flor? deptods sp<m 

tlio distance of the ctresa i'ran. tlio point of rdtlxlrsisil and tho itrte of

of the cons of doproesioru IhQ obai» am rato of cs-^cnsior. of a coce

of depression depends costly upon the rato of puqt^dngy tho ability o£ the 

to tmssolt vjatcr, and tlic reLitiv^ anourrt of ^-satoi' otoroct in tho rod: 

A mil in xasfcertal of hd^ tganardssihllllr lias a csueh Hatter co» o£

ponotrstinc mtorlal of la-asr taraaaptoal Ml Aty» alt other 

boii^j UKS acno* Oinilar^ natcrial of lor stceaeQ reqviiroo a 

; cono of derressdjon thon. nstea^ial td.tli lii^tisr ctoro^o



It is iryooflihln to dortomlno ooantitativol^ the off octa that each

wall bos upon the flow of a nearby strcna. Hcsovorj 07 assuralng 

certain TiTjrcdcnl conditions, the decline of tho nator tablo noar a passing 

wall nap- bo nou^ily calculated fcgr Shcia* non-equllbrlun rwthcd J* Some of

«/ Tlioio, C. V» t Tho significance- end notaro of tho cono of depression 
in groizxl-rator botilost Boon* QoolA^ Vol* 33f no* Bf 193&* pp BC9-902.

\ r\

tho asstxqTtiona itpon v^ldi the thols £xmala ia liomee^ oro 00

(1) Mo rodior^ to tho oqulfor 00012*9 tzibhin tiio cone of 
of tho

(2) T3io 13011 penetrates tho entire thietasso of the 
fcsnation,

(3) Ifto Tgrllttturtxyl txitor aurflaco (bofot« pucpdng} is oooentlally liori-

VJSator taixn i^on storago bgr tho doolino in tiator lovol is 
c^iorgod instantoitxxisly TzitJi tho dodine in hoad«

tabloo chorr valuer of drandovsa, colculatod by 

fornolr» for tno thooretdcal ifxxllo, "A" and "Drtj tdth aqoifbr properties 

tiiat nif^t bo ccq»Gted in tho vallpy all)TV±t3cu Values ahorai cro

in foot, at various distances frcn a ccaitlnuoial^ pupod wall, dt various

tlmoo after

in foot, produced 
rtAw

/isotriod conditicnai
Coefficient of teansmisalhility (T) » 30tOOO 
Coefficient, of etora^o (3) *» 0.20 
Hate of continuous diocliai£a (Q)   2DO c?n 

(total In ISO cloys mild bo 132 aero-foot)

Tlao I)datanoe £TOGL trell (feet) 
(daya) IQQ gpp 1,000 2,000 5,000 lDfooo

30 3*70 1^35 0.50 X3,Qfc 0
60 4»2? 1*90 0*97 0.22 0
90 4.60 2.20 1.20 0.33 0

250 5.46 3.02 2.00 0.60 0.1 0



Drnndom, in foot, perodaood by 
pulping noil lfBff

Aasmaod
Coemcisnt of toanpniftnlhlllty (7) « 90,000 
Coofficlont of storage (3) « 0*30 
Koto of continuous discharge (o) » 250 £jxa 

(total in 150 daps taxdd be 99 ocro-foot)

 Hoe 
(da^rs)

10 
30 
60 
90 

150

Distance from wall (foot)
100

0.87 
1*05 
1.20 
1.28 
1.36

«>
0.28 
0.45 
0.59 
0.67 
C.76

1*000

0.08 
0.22 
0.34 
0.42 
0.50

2,000

0 
0.05 
0.12 
0.1B 
0.24

5,000

0*

0
o.d
O.Q3

1X>,000

6*
0

Docsause actual physical coaditiona in t o longer Ahtarasa ValZ^r diffor 

froc tlu> asoTjocd cooditlcnd, tr^ actual dro27do^3fl 1307 be difrsraot £roa the

calaulatod. 3one of the inconsistencies aro as foll 

In tiie :\ht£inun Vallor there ojor-aU ia oonaidoorablQ

the area of influonco of a puaping irrigation well ponatztitinc the 

aHinriun, bocauao nost of tlic irj^ntica ^stor is applied in the ioaodiato 

vicinity of tho tell. /iloot an expanding oooo of deprosolon £xgr intcroopt 

sotMj otaTwn or irrigation conolt end thorol^r increase rechargo to tho 

If Tntor recharges on aquif or tdthln tho area of inOoonce of a pulping noil 

tho drarjLknm rsould bo loos than if no recharge hod occurrod.

IT a Troll fails to\^cc^lotely7gQnotrofee on aquifOT]tho drandonn noer the 

rdJLl probohly be groator, in noot eaaee* than if the mil connlotoly 

pcnctratao the aquifer.

Ao TIBS statod previoualy, the uoiisturbod rcitor table in tho lotrer 

Ahtamn Valley has a oonoiderdblo gradient* As a result, tl;e draado^i near 

a ptnping wall ia acre pranrwjnced upgrodlent, and less pronounced
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than it wxild bo in an area Tzhexv tho undisturbed water tablg iff 

horizontal* Calcinated values of drs&Sotin asgr be considered averages of th« 

at, the given distance© fron the

Contrary to the assuaed conditi .n$ the draining of ta&ert-be&ing mtorlal 

In the vicinity- of a pulped wall causca the tister tablo to a***?* * rapidly 

at first and tJwn oore 01ow3y 03 draining proceeds. Aa a result, drandom 

occurs at a different rate than if all the rater Is drained instantaneously, 

fhia causes the natar&l drmidocn to be oraenhat inemaistont tdth the col- 

ctilatod dro72doisi1 ootDcciaHy nosr tlio mil*

71x3 07&X&1 off oct of orrora in calculated drandotm ^oold bo 

oXoso to a rail, ^horofcoro, the valuos of draadcsm olosost to tbo 

should be coiioiclor :d iaoro^r as indicatJbsns of the rvygnltnflff of tiio drawdowi 

that cir^rt be ejected in tlie tjoconnolidatod aHuriuri. For greater distances 

&on tiio Trolls, tho tablna r*xy indicato fairly cloaaly tho

and ratoa of onlar^aont of tho caio of depression tiiot ttould result from tho 

purging of taolls undoer t>K5 ootsditions 8hc«n«

It has beun aicnm that tlio ground txit^r in tho uncoirsolidstod olluviun 

of tho latfcr vailoy lai^ht bo ecqx>ctodl to have a doim valley valocitgr in tho 

ordor of 3D foot 1x5* cloy. Ccnsidorln^ this rafco of ijovof^ont, and tho oalonlated 

valuoo of drarfldonn, it is noot \jJLU-yUy that InrL^nt-lon vdthdrsnala text 

located nore than 1 or 2 &21ea trjst of the city of Union Gap would har/e 

effect up^n tho seepage of jround naixs* directly to tho Tddba Rivev* 

tl^o irrigation season*

The rote of lateral novenont to tho flmll stroono is ceortaJlnly nooh 

lonor, and U eetinated to be about a or 3 feet per day. Hofgmrf since 

it is olaoct ic^oeaible to loocte a mH in the loner valley acre than
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ft»om all ctroana and irrigation ^analn, trie coneo of dopronaion 

of aoat irrigation troll a In the vollcsT alLTvixn rould psrobabl^ bo osAonr- 

aive enough, ty tl^o and of tlie irrigation season, to cauoo at least slight

flons.
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Incsreoaa in Groond-f*rb«

increase in irrigation in tho loner valley nxiM increase tho mount 

of Tntcr rochoa^in^ the ^ound^sator rosorvoir, and tnold thorof cro partlalfy 

offset tho lorsfflns of the vater tab&3 dse to increased punning, The relative 

ee-jount of telsatlon restxzr ths£ would reach tho vaster tnhlft depends iqm tho 

acisunt ani typo of irrf^-Lion, soil coiulitions, andrato of

Under noBssil coniitiaas f raa 25 to 50 pcareamfc cet tlio iirl^ttion Toter i 

touki i^cwtxhV reclisrso the gyound^mtor rocorvolr OP floer off as 8urfan» 

^Tould. alDO bo added to the grara^nster body Ttiencnmr tho oono 

of a ptscpln .-» troll intercepted a atareep* In that c&se* the

TToald not only docrooso tho aoopoge of £^ound raxtor into the straan* but 

- -ould actuall^r rocoivo ^atrca? t^r influanfc ooepGgo £raa tiw stroon* Sudi a 

condition oi.^it csdLst vdioncvcr a sbaHai? tsaLL located nccr & stream, is pumped 

and the tx^tor lo^el lQras*ecl bolon the surf aoo of the stream*

ECfacts Upon 

cuitiTrsticn and irri^aticsi in 20ncr Ahtonoi %llcc/ t^ould of

COUTGC incroose tho ovQpotz^ioplx'zj&loti of tutor b^r cwp vsgotcti^ew

tica lofioos iVcci tho ooH tfould also bo incsoaoed during the application of

tlio irriootloQ tctcr« On tine othor hand, tho non-boocficiol

vjouLd bo virtuoH? oliirJnated on tho tracts brought under oultlvatiow 

, if tlie Tutor tablo TTOTO lonorod gcsxxraaiy t,virc^i incsrooaod pishing, tho 

ts^sto by pi^roatorJ^rtoo in currcundins areas TOLL!/:! probabl^r be 

becoua9 in general* the ahallopExr the Toter table, the

tho Tiurto b^ pitroato^rto8« The not effort that incroacod irxd^atixxi 

havo qpon the soowEt of annual evaporation didChaxEo <ispcnds t^cn tho 

dagroo to Thlch these factocra would hrd^n^e eoch other*



On ouch of the mclainanlo land In tba Icsssr Ahtnnuc YfelXq^ the nature! 

vsgotatlon sad tbs hi^Ji mtscr tablo elaost eertalnly eafcsio Bonus!

aplratim losses as high as too aero-feet por 00*0* In loeaJittea barijqg1 rather 

dense phroctophytio growth^ prossnt ovapotoraunQptoBiioft probably reaches 3 

por yoor. Except i^ioro t>ie isnd ia usod ad pasture, this i&bcr Is

It vs& ppowiousl^ ©Btincitod thafc^ of the total mtar ret|til2«d to Irrigate 

a tract of land in the ICKJ&T Tallcy.1 from J^ to 50 porcesat returns to tha 

water rooorvtdr or to surface stream. Tliua H 4 aero-foot of irsl^aticn 

uoro to b3 ^pgpliod to each aero of lojnd t!iat is pa:ieBcsxt2y tssatai^ 2 or 3 acre- 

foot par >tiar, the additional tymjxxUiu aauirgtion disehar^ per year raiLd protv-

00 no aaro than aboob ono asro-Coot por

Sccrmy of Possible

In f'?on0ral, additional IrrL^rtion in the LTTJCT /&tsaaa TaHajr Tiroild rccolt 

In a gr@etor onount of \mbcr boin^r clincl^rgod oach yccr IQT evaporation jfipoa tha

and an oquivllant decrooso in the anmn.1 dlschaa^o of curfac« and 

into tfco ^feldra Hi7e*% If the tctcr for this iccroased terigstdoa 

y additional Tdtiidrcrrl o£ ground vntar firoa the unsonsolidatdd 

the seepage of /^otxxi mtor Into tho Takloa Kivor axi t2» flnnll stwacs 

bo docroasod. ISxraror, the re^oltiz^ dcxa^aso in atareaa Gow uodd not 

bo apparent until oono tlna oftor piz^dn^ tiss increaaod, 3Jao« tho

of ^nimvl nctor in tho ctuxUoif aXlnrltci ssight bo cdQpootod to bo izi

order of 20 foot por day, irrigation tdtibdranQld trm Tjclla looatod fferthsr 

than ons or tw& «^^^» \?o0t of Union Gc^ pttrfiatihSy wucld not- offbct tho ground 

water ^opage cidroctly into tbe Taidea I&rar tjntll after ite irxd^Qtiai season* 

SOBWS (toTQfidd in t^ riorr of th« araOl etawaaa -soul4 prdbahJy ba fblt soonar,
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but th* t&» lag and the aaocszt of the tiecroaao would depend largely tipon tho

between the pointa of withdrawal and the staroaos and irrigation canals,

XIJJQKX tiinf^ flpy^TBf of

She prownt nca-bfina£iaial ctropotSTircplraticG firm the lo^er Ahtaran 

is voc7 M^i« On aargr raclaJtoohl^ tracts of land tba high water tabla ond 

growth eauao aanraaa 340QQB pswbahlcr a» ^reat a» 2 and 3

faet per aos«, 2(jr bringing thl3 land uncior otOtl^tlon eloost all of

th» ctOiJtmtad tveoto wtdil bo dlvortod to tho

us* of the era$K* If rrev*rOtoh3jr qfftcifnt irrlcetion ncthoda wre uaedf 

gap mdtahlft to tho Icswcr AhtasnoD V^llecr ^tjuld not rtKjuiro^coro Man aboofc 

4 ttsro^Mt of ini^wbion mteo? per aero, end of this sneent* froa 1 to 2 

por flcr0 probo^3jr would rottmi to otsrooos or ^round-watoc" bodiso« 

> it is estimated that ti io prupor roclcnation of a ocxwidersbld aroa in too 

Ahtanoa Valla 1̂ ooolii bo occccpliahod tilth an inorooco in the znraal

obocdt ono ccro^fbot por acw of Isnd roolsiQ0d«

rosultia? 600*0000 in artawn 51orr trooLd be fait partly dorin^ the latter 

portion of tho itTlcatiosi soeaon^ btrt ooot of tha deccroBso mold ocoia* 

tb0 irrlgstion dooson^ tjhen thd floir of tho l&dba !U.vcr ond amll streans 

no longor ori&Uxil*

In oonnootlxxx tdth & otarfsr of tho jpofffldLMl li^l*"1 of

in the loner viOle^ apocleCL conBitierotlon dhooki be giveti to the 

of obtaining nddltiooal iiri^stion vm&er bgr oradicotion aid caufcrd 

of nan-tensf iclal phrsatoiiigrtlo vo^otat-lon. It ia estSimted that tho total oon» 

axcptiVB T302to of ground rater in the entire Ahtsmza Valley asyoodB A»^DO acro- 

foet por ^e^r« Although It is net possible to reclaim all of thl9 «Rfcor, it 

sshoold be possttxba to evadleste ODOU^I fftroao-fconk vt^otatioa to provide for 

r 1*^*1 of flovosrel handsred yM^trl.flf^. GCP&O of



Water-Level Measurenenta froa Observation Wells in 
the Lower AhtAnum Valley, Washington

(Locations and Highest and lowest observed water levels are shown OB 
the accompanying Bap. Depths given are in feet below land surfao*.)

Well 12A7-10sTl- Willisji
Bttnger. About 2 Biles south­
west of Wiley

Date Deoth to water

1952
Oct. 20 4s^5 V-. id
Hov. 20 -+g\l * ?/
Dec. 17 -3^*T sN.fc^

1953
Jam* 20 -*&5 *'<*°

b/to *'°7

Well 12/17-1601. Kenneth
Withers. About 3 ailes
southwest of Wiley.

1951 Depth to water
Mar. 19 £"*>
«... ...
 ay 15 4. §4
June) 15 4«*2
July 14 5.10
Aug. 10 6.02
Sep. 19 5.00
Oot. 18 4.90
Hov. 20 4.87
Dec. 19 4.96

1952

Jan. 22 4.99 
Feb. 20 4.7*
war. 17 4.9*

Well 12/18-3K4. Heraen Center,
About 3^ Biles wsot of Union Qap

Data Depth to water

1952
Oct. 20
*ov. 25
Dec. 18

1953
Jan* 20

M**. /o
ty*' 1

8.25
8.26
8.62

7.00

C.*'
b.lo?'

Well 13A*-11H1. R. H. Crow
About 2 Biles east-northeast
of Ahtanuw).

1952
Oct. 20
Nov. 25
Dec. 18

1953
Jan. 20
^ fe . I (*
/4*r. 10
Apt. 9
W»ll 12/l*-UTi.

5.04
4.72
5.20

4.6*
Y»f T
**f
¥-77

U.S. Oe«-
logical Survey. About 1 ail*
west of Union Qap.

1952
Deo. 17

1953
Jan. 19

4fc3*

2.70

/V
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Hater-Level Ueaourements from Observation Wells in 
tha Loner Ahtanum Valloy, Washington.- Continued*

Well 12/18-4F1,
2£ miles east

Date

1951
Uar. 20
      .
May 15
June 15
July 14
AUtf. .11
Sep. 19
Oct. IB
Nor, 20
Dec. 19

1952
Jan. 22
Feb. 20
Uar. 17
Apr. IB
Uay 19
June 23
July 25
.     o

Sep. 17
Oct. 20
Nov0 25
Dec. IB

1953
Jaiw 19

Adam Lust. About
of Ahtanum,

Derth to water

5.31

2.78
4.48
3.85
6.98
6.64
5.37
4.88
6.16

6.65
5.17
5.31
5.68
2.20
5.15
5.87
, .
7.84
7.77
6.82
6.71

4.82

w«ii iaft<fr
About 3;

DaU

1951
Uar. 21
    . .
June 15
July U
Aug. 12
Sep. 19
Oct. IB
Nov. 20
Dec. 19

1952
Jan, 22
Fob, 20
Uar. 17
Apr. IB

 fiP9- Elmer Close,
X4 mile west of Union Gap

Depth to water

1.62
. . 
1,07
1.82
1.48
1.40
0.63
0.93
1.76

2,17
1.63
2,46
2.57
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Chemical Analyses of Ground Water in Shallow Alluvium 
of the Lower Ahtanum Valley

Wen 12/18-5G2, WeU 12/18-5Jlt
H. E. Anderson, Joel Richwine*
about 5 miles about 5 miles
west of Union west of Union
Gap Gap

Date of conection

Silica
Iron (Fe) solution 
Manganese (Mn) total 
Calcium (Ca) 
Magnesium (Mg) 
Sodium (Ha) 
Potassium (K) 
Bicarbonate

Sulfate (SO,) 
Chloride (Cl) 
Pluoride (F) 
Nitrate (NO-)

Dissolved solids: 
Sum  -ppm
  tcns/acre-ft

Hardness as CaCO«: 
Total 
Noncaitonate

Percent Sodium

Specific conductance 
(Micromhos at 25°C)

8/30/51

52
0.03
0.28

23
12
19
5.3

160.

  8.0 
11 
0.2
1*5

0.29

107
0

27

285

8/30/51

51
0.02
0.00

24 
U 
16
5.6 

180

5.1 
2.5 
0.3 
1.8

209
0.28

117
0

22

284

pH 7.2 7.2
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