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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 dhtanum Vailey have been, for
many years, completely apportioned among the farmers of the valleye
Therefore, any agricultural expansion must depend upon & further develop=-
ment of ground-water supplies or upon some project'which would bring more
surfece water into the valleye In recent years many questions have arisen
as to what effects an increase in ground-weter withdrawal would have upon
the flow of surface water, especlally in the downstream, cr lower part of
the valley, This report was prepared in cooperation witﬂ the State of
TWashington, Department of Conservation and Develorment, Water Resources
Division, to serve as a basis for planning of the optimum use of the water
resources of the velleye 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
vhich 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
Me Jo Mundorff, Distriet Geologiste

The dhtanum Valley is a small structural velley in the Yakima Basin
in south-central Washington, Its eastern limit is the Yakima River,



and it extends westward for sbout 20 miles to the foothills of the
Cascade Mounteins, The vailey is drained by Ahtanum Creek, & small
eastward-flowing tributary to the Yakime River, The configuration
of the underlying rocks divides the wvalley into a narrow trough in
its upstream part, and a broader alluvial plain in the lower reach
of idhtanum Creek, It is the broad,'lower valley with which this
report deals,

Union Gap, with a population of 1,766 (1950) is the only incor-
porated city in the area covered by this report., Several smell indus-
tries are located in and around Union Gap, but the lower valley is
priﬁcipally an agricultural area, As the climate is semi-erid (about
7+3 inches of precipitation each year), and because very little rain=-
fal occurs during the growing season, almost all of the cultivated
tracts in the lower valley must be irrigated. |
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The urconsolidated alluwdal material thab flocrs the lower Abtomn Vallay
is potantially a vary productdwe sowmeo of ground wmtere The alluvimm usually
conaists of basaltie mroval nixed vdth ailt o sarxd, but tic relative amounts
of cach particle sizc vary comsidernbly in dffarent localitdes, The thiclmoss
of ths allirlinm rangoes fron a fow foot to 5C foob, and the avorase thicimpss is
probably about 20 foote Shallow dug wolls penotroting this motorial ylold woter
mmwmmmmﬁwmmmm&;ﬂmmwum
lower valloy, propordy constructod dug wells ehould yield at loast 200 g

Underlying tho alluviim i a sardos of caented basaltlde gravel, gencrally
& forr hundrod foot tidel, vhlch is impartant as on aquifor only in the lowe
ad of tho vallqgy, near tho Yoldmn Rivers 4 tho cify of Unlen Gap, one well
penotroting tho caented gravel unit to a depth of 370 foot has yialded 970 g
A fow nllos farther west, homever,; wolls drilled tirousgh the camamted grovel
have failod to obtain sufficiont wmter for irrigntion and wore elther abarndonod
or deoponod €0 ponstrato aquifers in the wderlying Dllonsburp foamctions

Tho Ellensburg formntlon conalsts of sovaeral hundrod feet of consalidated
and sericonsolidatod elay, silt, sand, and non=bsssltic gravel, Pormesbility
1s 1o in 4o clay and silt streta, but in places, cones of sand and gravel
yiald larpe quantitics of wtor, In the Ahtanm Valloy, the rost rroductive
wll ottaining wobor fram this farmation is loosted at the Yaldma Fam Labor
Cagp, about 2 miles woot of Unlon Gape anisémfe&mpmﬁmsa

arkesien
roportod/|flor of 560 @re



Five othor wells, ranging fron 245 to 635 foot deon, have puypdng yiolds
veportad %0 bo 120-470 gmme Dast of the town of Ahtanr, the Ellensiwey forooe
tin is genarnlly copoblo of yislding large quantitdos of grourdd wator, but

proper
bocense of the depth,/construstion and developmont of larme capecity wells in
this amifer imvolves considerablo asponsa,

The sodimontorr socls desordbed above are underlain by love Qo of the

&le

Mb@&lﬁ. ‘Thoe top of tho baasald i about 800 foot below the orfnce
ot Alay, anxi slopes enstmrd towmoyd the Yokime River, Hear the city of Union
Gap, the top of the tesalt is prohahly at loast 1,500 fect bolorr the surfose.
Bant of 1lgy, in the Ahtanm Volley, no wolls have entered the basalt, but in
¥de Hollow, mvmmwmﬁmmmadapﬂmoflww

o. K\ waa
1,624 foct below tho owfnce, Throuwhowt tho Atamm Walley, the
basalt 1o copable of yieldins larpe, derondabls syprlics of wmter, but to the
east of Alay it oceurs at deptha which mako the cost of drilling to this aquifer
rrohibitive,

All of these roeck wnits contribute some ground water‘to the flow of the
streams in the areay and the withdrawal of water by pumping from any aquifer
probably deoreases the total amount of that contributions, Howevers the net
effeact of pumping from the deeper aquiferse-that is, from the cemented gravels
the Ellensburg formation, and the Yakima basalt-eis distridbuted throughout
the entire year, whereas most of the return flow of ground water used for
irrigation pecurs during the susmer months, Thus, the heavy pumping from the
deeper aquifers during the growing season may astually cause a slight inerease
in the streamflow at a time surface water supplies arc needed most, On the
other hand, the withdrawal of ground water from the shallow alluvium is more
direatly relatad to the flow of streams, Thersfore, the remzinder of this
report will deal with the ground water in the unsonsolidated alluWivm.

Tho mter tablo in the lovner Altanmn Valley is a sloping, irregular,
fuctuating swiace, It has o gradiont dormsnrd  fyon areas of recharpe (where
wter is adkded to tho groundetatar body) to arcas of discharge ( whore wmtor
leaves, o 13 removed from, the ground<wmtor body)s Imsogularitiss in the

voter tehls arc rolated to, ond comparable vith, those of tho land suwrfnoe,



althouch mors subduode The irresularities are due ¢o loczl differences in the
foin and losn of water and to diffarences in tho permoabilities of the wmterw
bearing mterinl, Fluctuntions ave cansed chiecfly by varistions in tho rats of
patural rocharse to, and discharpe Srem, the srowx-mbtar body, but other
InfIvencine foctors are the addition of wator by irrvigstion, and withdroml Yy
wvoootntion anxd purpdng,

Daring the sumrer and £all of 1951 tho Ground Wator Broneh of the Ue S,
Goolosicnl Swvey modo an imventory of wells in the Ahtomn Valley and mensured
poaition of the wmtor tallc abt remroescntative wils in the lover valloy io shomm
on tho accoapesyine map, Humbers rrimted in greon represont the dopths to
mater, in foot, at vells reaswed during 1951, Ficures in rod indisate the
Wstenisimmmaiﬁmsofﬂmmwrtamaaﬁ;e;;mmimmm
the lover valloye OComplote records of the waterwleovel messuroents fron the
obscrvation wolls arc shown in tables in tho appendis of this report.

Tho micr tahlo in the lower Antamm Velley is cuite shallow, 'idth two
amoptiam, tho wolls shom north of Altamm Crock has witor lovals less than
10 fegt Lalor the soaxfoce, lLorshy arecs are oo, = o lorpe port of the
lmv&le@'ﬂmriﬁsomtwlocgmmeOﬁﬁotayfwm. Ten of the
molls showh had water laovels loas than 2 foot below tho ourfoce, A semds
contimous vobor-icvel recardor was ectallished ot an observation well located
et Mloy ln Juwr. l95ls This wll is typieal of shnllow dus wolls throughoul the
lover velloy, end cxept during the sutum ponths, it ahiuibits the samo mjor
fuctuetlons a5 almllar oboorvation wells located farther easte The recard of
miter lovels at tiis woll sinco tiic beginning of obsorvation is shomn in figurel



%ewmmmmmmwmmm
are very sall, o fluctuations greater than 5 feet have boan oboerved in
ghallow dug o ddven walls cast of Wilay, Tho seasonal positions of the
wator table abt seven observation wells in tho lower Ahtonm Vallsy are shom

in tahlos in the appeniix,

Recharge of the shallonm ground-rater bodles is ascomplished by the dowme
vard seorage directly frem precipitation, from strecms and irrigation
distritataries, and from land swfaces dvenchad during irrigation,

Of the rein er moltwater that scops dowmmyd fyor the surface, part is
or transpired

retained by the sodl and is eventually evaporated/into the stmosphere by plants,
mmmmmmmmnmmummd
scturation, ' |

During high-wator stage, Ahtamn Creek and simllay streams contribute to
the grouxi-mtar reservoir, At that time wator from the streams soops into the
banis and dovamard to the mater tabls, The streeans arc tarmed *inflnent® during
thin pariod, Latar in the surer, vhen the strean lavels drop, mater fron the
kigher ground-mater resarvolr seops back into the streamm, Tho streans are then
ealled "efflnont," Irrigation distributaries uswnlly cortribute to the growxde
wmater bodiss as long as thay contain mater, sims thoy usmally flor above tho
wmior table,

When the lamd surface is drenched during irrigation, part of the wmtar
soops dorrmnrd to the zane of saturation in much the same mamner a8 wadtor fron

precipitation,



Liovencnt of Ground Tater

The ground tater in the shallow alluvimn of the lovar vallay pereolates
slodly fron areas of rocharpe to areas of discharpe, Its rats of moverent is
dotormined by the perrenbility and poroaity of tho rocl mtarial, and the
hydratlic sradient of the wber tabla,

The goneral direction of rovenont of tho shallow ground water is tomard
the Yaldrn River, but the novenent at any location may bo tomrd or from a
strean, or tom d a discharging well, depewiing ontirely upon the local sradient
of the weter tehlc. The peneral direction of movenent of tho challow ground
mtar durinz sumer is indleatod hy arrows on the accompenyine map of the lover
Antarun Valley,

Athough no direct measurenent of rate of moveront of the groudd mater hns
been mde in the Ahtanm Valley, the probshls yange of volocities of watar
moving in the ahallor alluviur may be caloulated by the use of formulos Q) and

(2) belom

(1) e (532X 1075 I Pg) (h)
p >
vhore V 4c velocity of the tater, in fect por day, A
Py is the fleld coofflclent of permeebility, w gellons per 3*7 per sqea= e
h is hydraulic gradient, in foet per mile, amd
p is porosiiy, iln-poreent o itten ae o deciwva| fvachion
Pe 1
(2) Pg a
Jeoefsicd ' 3
vhers Pp 10 £icicet of Wﬁlﬁi‘g ‘" qjcl((cws per da ey squave foot,
T 1s c‘mrfﬁcimt of tmbnity’ él\r\ G&h“"\ﬂs pev7day; /:z‘/r foot
n is thiclmess of the wter-bearins 2me, in foct.
During autaym of 1951, pmpins tests were mado at five wolls in the lower
© Ahterm Valley, and data obtained from theso testa were wsed to determine the
coefficionts of trananisaibility (T) by Thedst! recovary forrmla, Values for T

ranzing fron 30,000 to 90,000 woro obtainod, Avernpe thickness of the water-



bearing material (m) hes been estimated to be 20 fost, Cubstituting theoe
valuos in forrmla (2) gives a range of 1,500 to 4,500 far tho £iald coefficient
of pameability (Pe)e

_ The average domevallsy hydraulic gradient botwoen ilay and the Yakina
River is doub 0 fect per mile, Averagss porosity of the aquifer probably falls
betsroan 20 and 35 percont. Substdiuting values in ecuation (1) #o as to cbtain
the greatost nmzerical sproad, tho resulis are the limits of a ranmo of domme
vallgy volocitica thot micht be expocted in the unconsolidated alluviun in the
1o vallcoyt

mw%mw.mmm@
ad

s -
mw&*‘%wakfmdeO

At tho hichoot caleulatod velocity of 23 fect par day, almost 2 oonths
would elapee vhils mgter in the valley alluviim moved one—~marter nils dowme
valloy, and at the mors probeble averoge rats of zovament of W0 feet par &y,
the mter would travel the mme dlstance in about 19 wecks,

Stnce the progile acrots tne valley eor has ewmesn (lather gradiont tham the Aoum\\._)l'fq\j

proile, dater powine laterally tovard the ammll streans has a much lover sredient,
probebly not averasing more than 10 foet por mila, Therefors, thoi{Toto of
lateral movement of crourd water in the alluvimm prolably would te only about
ans-fourth as ranid as the dommvalley movouont, or on the order of 2 or 3 fect

per daye

Oround=iater Discharge
ELOuont oeorgro,—Detween Selsh Gap and Unlan Gap the flow of the Yaidma
Rver increases considerahly, Moot of the mber galnod entars the river as
of flnent scopage. The amount of total sain (ground water + surface wmator) ooy
be deterriinod fyor: moasurazents of the flowr of the Yaldma River at each end of



this reach, and if the emount of curface mter entoring the river is Imom, the
foln fram offInent secpne oy be detarmined by subtrection, Thua, to obtain
the total gein, the runoff meosured at the gasing stotlion on the Naches River
at Salzh Gar Is addod to the xount rocorded for the TaldZmn Rivor 2t fclah Oap,
and this totad 1s subtracted fron the runedf for the Yakinn Niver at Union Gap.
A1l avallnblo ramoff dota fron these throe stations durlne corvesponding periods
ore mregontod in toble 1, torother vdth the calewlnted total pelns, axd the
manoff of Ahtanam Crogl: durines the omorw roriods. There noted, oboerved valuos
of mwff have boan adjustod to compensato for diversions around the sic .
Feascnobie arrorn in the estdmated amowrts of these dlversions mobably will
not nmateria’ly effoct the Andicatod relationship betvoon otrean flow and total
adn for e roacii

nly o dopoeiont peronnicl stooas ety into e Zoidoe Ldver botmoen
thio liaches Tiver ami Unlon Gop, These streams are Altanun Creel:, which flovs
throush the ahtanua Valley, ad ide {lallow Creck, wilch receives mart of its
flov fraa the lower Atanur Volley,and part from Uide Hollow, to the north,
During the ilrripation season, +ide !Holliow Croo: probably bhas an svoraso dloe
charro about ono=-half as ool as that of ahilomu Creels, so tho awant of wter
thot onbers tids yeach of tho Yoldrie Hiver as streas flow Axin: that tioes oy
be rougily estirnted ab about 1} times the measured discharge of Ahtamm Credl,
Actually howover, amopt during perlods of high wntor, this surface dlschogfire
to the Yaldre idver ic maintained aloost entirely Yy srouni-smtor soepage into
the small strean chammels,

Qittins the runcff durin- Juns 1904, vidch ougt have teon mostly anovs
melt, the avorage total gain botrean Seleh Gap ari Union Cap for the perdeds
shown was 1,450 acro-foot per ronthe It 13 ostimnted that tho total discharpe
fron Ahtarem Cyoci: plus Uido liollow Crocl: avernped abort 1,600 acro-foct rog
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month dirrdng the sane perdods, Thereforo, an average of sbout 12,870 acro-foot
por month ot have e tored the Yakioa River as diroct ground-smter seopose or
bty vy of ahort intor:ittont stroors (malndoined alnoet antirely by sroundemter
socopace)e Ib is probable that comnidernhly more than holf of this affiucnt
soopnge cams fron the wostam slde of the Altamin-iikome sub-bosin, because o=
cipitation, lrrisction; and owrface dlscharpe cro groater in this part thon in
tho castorm nerte Eccauwse strean-flow rocords are o slwotely, it is not possihle
to autinate clocely thoe amount of efilnamt seepnge fran the fhtonm Valley alons.
Hooovor, the dlschorm fron the loer valloy as of Anont socrogo divectly into
the Zoldmn Dvoer mrobably is considerably greator thon the combdned flow of
T i+ echinated Hhat one-gquarir o

Ahtarrn andd Wide Folloer Crecks axepd durdng periods of hich munoff, iestef
o rorderator sa0mae 13 betto-bo-to dartved fran o usensolidsted
valloy alluvimm,

Zathdrormd, £ wolds,~-The armual usego of the ground wotor withdram frao
molls in the lower Ablan Vallogy is suomrizoad in the folloeiing tables

Tope o Uoo Amoant usod
(agro=foot per your)

Industrial , 1,200
Iptitutioml 10
Irpiration ‘ 4,400
Public Supnly 250

# Totadl 3.340

# Dosldes the usos shown o fomr acro-feot are used each yoar for stook woters

Of the amounts shioom iz the tablo, about oro=-fourth of the lrripation
q00
micr, or sone 10 anro-foot per yoar, is devoloped fOron the uncorwolidated
00
alluviun, robebly lass thon 200 acro-foet por year of the indusirial water,

and about ono~half of the pground-mator supplios for inotitutions are from thin
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s acquifer, :emwmmwmm%mm £ tho domootic
mtor used each year in the lower valley caomes fronm tho shallow allwlum, The
moblis supply wetar, wed by the aity of Undon Gap, 15 devolopod entirely from
othar acuifers, Mm,ummmam%mm&
pound mmter is wthdroem ecch year fron shallorr wodllso in the unconsolidatod
 alluvim of tho lover Abtamn Talley,

It should bs notod that a connidorablo paxdt of the —owd mter dthkbromn
fren both tho shallow and doop aquifors recharges tho wolloy alluviin,

Leamoration dischnarmo,—Tho total dlscharpe of ~round vator Ly ovaporailon
fran tho lover fhtann Valloy includes tho conounptive uso by crops and o
evaposrondirntisn mste by notural vegetotion,

The total consuyptivo uoo by crops Irrimtod fron srowd=tmter cuprilies
in the lovar Ahtarn Valley 1o not Inom, llowover, tho toter roquirenonts of
crong prom uxior caparabls conditions havo boen ocstimated _/, ord Indieate

v Irrigation vater roquiranonts, Problon /, Colirbia Ziver joint
invostimbtionss Ue Se Dure Doclamntdon Dopbe Irve, p G0, 1945,

the requiremonts that moy be expocted in thoe Ahtanm Valloye ™o ronce of
mbar requirenonts that would probobly aprly 4n tho lovee Ahtamm Vallaoy ose
shomm in the fallovding 4ablos

Crop Total amual waber rocqudwronts,
1n acro-foot per acre
Forego 3.68 - 3,98
Crein 2,00 = 2,43
Potatoes 2.38 - 2,93
Jocts 3677 = 4eb5
Carn 2,11 = 2,60
1 acellaneous 270 = 3,56

Truok 4e38 = 4,90




Valnsn shown ave for total wmter raquired at the dum, paxd of wich weuld
 bo auprilied bty rainfall durding the goming ceason. From 45 0 &5 paromnt of
ths mter recuirsd warid rrobably be used in the actonl plant growth, andt an
estimtad 25 to 50 porvent would recharge the ground-wetar resarvoldr o flow
to the stieams as suwrfnos ueff, A comiderabic amount weulld be lost ty
evapration from the soll.and, depordding upon the type of irtigation, directly
fron the mfore of the irrigatien vetew,

Thounaxds of acre-foot of grouy] sater are virtunally wmotod each year in
the Ahtam Valloy b prweatophytos, or "mell plants.” These inclinde cotton= -
wod, wllow, catiall, ard otler wmatar-loving species thot grow only in araos
whore thelr roots can be sont domn to the wmabtor tcblo or £0 soe other secure,
paramial supnly of wbe, '

Tie Do Criddlos _/ has estimntad that in tho Colurbia Dosin, areas withis

J Cridlls, W, D,, Sstimoted conmrptive frrdretion roquireremts of cropo
gncohnbmd?&nf;:;o}?}t 1and, Us Se Dopte Asre, Soil Cons, Sarvioce,
medim to dmse growtis of willow ond cotiamood am! "high" weter table have
evapotronspiration lossee averaging about 3 fost por year, Simpe climnto amd
wator-tabla conditicns in tho Ahtann Vallay are simdlar to those in the
Colimbda Basin, this same evarotransriretion noy be axpected, The aroa of
etyean-bank vegotation in the upper and lover Ahtaran Vallay has been estimted,
by the uss of amdal photogrephs, to total sbout 1,200 acres, At tho averngs
rete of 3 aeve-feet per sove, about 3,600 acreo-fect of weter is lost cach yeer
through consuntive mastes Ly Btrega-bank vegotation in the ontire Ahtanm Vellay,
The loss in the lower walley is mmmml.éoom Ho effort
has beon made to dotermine the evapotyunspdration losses franm marshy or water-
loggad land betzmeon the etreems, tat the anwml non-benaficial discharge of
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gromd wator by evapotransodiretdon in the upper and lower valley reobahly
exceads the 4,400 acre-fect of ground muter used ench year for irxrigetion in
the lower vallagy, mmﬁmmmwww
rwolaimable saxce of wator in tho Altamm Vallay, Dven thoush not all of this
miar can bo salvaged, tho pessitdiities of utilizing thls wasted ground mater
wwmmmmmﬁmwammdm

problen,



Chemiecal Quality of Ground Water

The results of two complete chemical analyses of ground water
from the shallow alluvial material in the lower valley are shown on
page ~=, These analyses indicate that, in general, all of the chemical
oconstituents listed are present in amounts sufficient to0 meet basie
requirements but not so large as to be troublesoms for most uses, The

water is, generally, clear and ¢ool, with no cbjectionable tastes or
odors,
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The samples analyzed were of moderate hardness, although addition=
al field checks of the hardness of the shallow ground water show that
it becomes progressively harder as it percolates down valley, Shallow
ground water in the vieinity of Union Gap may have an average hardness
of sbout 200 parts per million, which is generelly considered quite hard,
An important chemical characteristis of irrigation watsr is the
ratlo of sodium ions to the total cations present in the water (®percent

sodium”), In the two samples tested the percent sodium was lesa *han
27 and the water woul? therefore be classified as "pood" for irrisntion

useas
Eoeaibls Effocts of Incrensed Withdrornd,

The rrevious part of this repart deals wmith the amifers anxd the hydralogy
under movelling contitions in the lomer Aktammn Valley. Although 1% 1o
inpossible to predict the exast effects of any change in these comiitlions, a
qualitative appraisal and rough quantitative ostimate of the possihle effocts
of increaned withdramml can be made, Sane of the resulls of insrensed withe
ma@mmmmamwmmm,amm

£ nwove_
Meecmgetom,mimmiammm,am,é
watey S eypesea to e\a-fora."h'ou Cas in ini7a‘hon) an
,Aminmmwzmw In order to arrive at a troe ploture of
the ovoreall effects of inoreased withdreml, it 1s necessay to cennider not

only the individunl puoults, but the interrelation of all foresesable results.

Lovearing of Vater Table
As soon 88 & pap begine discharging wmtar from a witar table well, the
mtor around the well is drern domn in the share af an imverted cone, lnowm as
8 "oons of depression,” Thus a hydraulis prediont is established, and water
moves tamrd the well fimm greatar distances, The drewdom in the woll also
oantimes at a dosreasing rate, Brentually, the cons of degresalon beconss
Wm‘mwm:ummmnmmmmnmm



wll is teing prmed, The cons of deprosaion then rerning veetually otble as
long o5 condiiions romain uwnchonned,

Any increase in the withdraml of sround rater fren the uncomsolidatod
a:.mmn@ammmwmmmwmﬁm.rwmmmwemmw
of the woll durings tho increased withdrevel, This offect, by itgelf, would bo
vory desireablo in some wmtorlogmed erea; but along tho benls of gtreans a
ponaral Loverin: of o water tahle aloht bo dekiedly wniost§alile, sinco it

would decrecse the gradiont, and thorefore the acount, of waber ooving to the

LSRN Or, is the woter table was ,ous."\? loweved below Yhe shean. levels, (T weudd
M locwl 8'°WA —water ceém.va\e, ad Phus Webibute o ACPI#?Qh of =treama &low,

Jocrense in Eflluont Seepoepe

 Since the flow of Ahtamm Creek and the other stroems in the lorer vallgy
hmmmwmmmmgemmawmm,
ths renoval of nore wmbter Sran the shallow grouwd-setor body then is returned
Wmhargcwﬁ‘mmm’bemﬂmdeadecmmﬁiestmﬁm.
The log in tlme before a withdramal would &ffoct tie strean £low depends wpon
the distance of the ctreen fron the podnt of vdihdramnl and the rate of
espansion of the cons of demrossione The shape and rais of eTonsicn of o cono
of derressio deponds rostly won the rate of punpdng, the ahdlity of the amifor
o tranmiit wmter, anl the relative apomt of wabor stored in the rock motarial,
A well in rmterial of hish trammissibility has o ruch flotier cone of
derxesaim.than o well punctrabing rmatarial of lover transnisainility, all othor
conditlone balng the sorw, Similarly, mterial of lov starage requires a nore
raxidly apanding cone of derression than material vdth hishar storage capaclty.
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It ia irpoesihls to detormine quantdtativoly the offccts that each
paming woll has upon the flow of a nearbty stronm, liowover, by assuming
cortain phyoderd conditions, the decline of the wmtor dablo noar a purping
wall nay bo roughly oaloulatad by Thelst noneequilbriun method _/, Sams of

«/ Thols, C. V., The signiflcance and notoro of tho cone of depresaim
in grouxl-rmtor bodloss Zoon, Geoclosy, Vol, 33, no. 8, 1938, pp 80502,

aetent i
tho assumptions upon-which the Thals forrmls is-bhaser?, are oo followss

(1) Ho recharpo to tho aquifer ocours within tho cone of depression
of tho wll,

(2) The wmll ponetrates the entire thicimess of the wmtor=bonming
formation,

(3) Tho uxiisturbod wmater emrfnce (bofore prping) is cosentially horde

(4) vater taimn fran starage by the decline in wmter lovel is dis-
chorgod instantancously with the decline in hoade

Tho folloring tables show valucs of drawlom, caloulated by Thelat
forrmla, for two theorciicel wells, "A" and "I, w@ih aquifer propertics
that ndsht bo epected in o valley alluvhixn, Values shom ere draosadomm,

in fect, at vardocus distances from a2 continuously papad well, at various
timos after pwpln; is Logim,

Uravddorm, in foot, produced by
poping weil 7A"

Asowied conditiones
Coofficiont of transmisaihility (T) = 30,000
Cocfficdent of storage (S) = 0,20
Nato of continmaous discharge (0) = 200 pm
(total in 150 days would be 132 acro=food)

T Distarce from wall ( foot)

(days) 100 500 1,000 2,000 8,000 10,000
19 2.89 0.73 0.1 0 .o o
30 3.7 1.35 0.50 00 0 v
60 427 1,90 0.97 Ou22 0 e
%0 Le60 2.20 1.20 0,38 0 .

150 5e46 3,02 2.0 0e 0 0s1 0
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Dramiown, in feet, produced by
puipdng well "3
Assuaed conditions:
Coofficient of trunsmisaibility () = 90,000
Coafficlant of storaze (5) = 0,30
Rato of contimmous diacharsge (Q) = 150 pm
(%otal in 150 deys would be 99 nere=-foot)

Tine Distance from well (feot)

(ays) T35 @0 L00 2,00 5,000 15,000
].D 0.87 O.m O.(B 0 .0 e
30 1.05 045 Qo222 0.C5 0 .e
&0 1.2 059 034 0. 12 (4] on
90 1.28 0.67 0.2 C.18 .01 0

150 1.36 G 0.50 Oe2h 0,03 0

Because actunl physical conditions in ¢ o lower Ahtamm Vollay diffor
from Hio asouned conditdons, tie actual dremdowns moy be diffarent fron the
drardoma caleulntods Some of the inconsistencles arc as follows,

In the Ahtamm Valley there geneally is considerablo recharse within
the area of influence of a pumping irrigtion well ponotroting the willay
alluvium, beeauso nost of the lrriontion wator 43 applied in the irmndiato
vicinily of tho wll, Also, an exponding cons of depression gy intercept
soe stroon or irrimtion conal, ond thorehy increass recharge to the aquifor,
If wotor recharges an asuifer wthin the area of inflnence of a puoping wall
the drowdom mould be less than I1f no rocharge had occurred,

If a wall falls tol\complotely fonctrate an aquifer) tho drawdorm neer the
nell vl probably be greater, in most cases, than if ths woll complotely
penetrotes the aquifer,

Ao vas statod revioualy, the undisturbed wator table in the lower
Ahtammn Valley has a considerable pracdient, As a tesult, tie drgwiown near
a puaping well is acre pronounced upgredient, and lsss mronounced domgradiemt
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than it would be in an area vher: the undisturbed weter table is escentially
horizontal, Caleulated valons of drandown nmay bo consldared averages of the
drardom at the given distances from the wells,

Contrary to the assumed conditd n, ths drining of water-bearing material
in tho vicinity.of 2 punped wall causes the weter table to decline rapidly
at {ivst and then nore slowly as dralning procecds, As a result, dramdown
ccowrs at a different rate than 1f all the wmator is drained instantancously,
This causes the natnrnl dramxdomn t0 be somewhat inconslstont vith the onl-
culated dramdorm, especianlly nesr the well, |

Tho ovor-all effect of errors in ealculated dramiomm would be groatest
close o a woll, Therofwru, the valuss of drowicom closest to ths wlls
should be conaidar-d merely as indications of the mgnltude of the drawdown
that misht be expected in thw uxconsolidated aliuvrium, For greater Mmes
firon the wolls, the tablos ray indicate fairly'cloéexv tho Md;;dm,
and ratos of anlargeaent of the caw of depresaion that would result from the
pamping of wlls uxiar the conditions showne

It has becn showm that this sround water in the wnconcolidated alluviim
of the lower valloy aight be agected to have a dosm valley velocity in the
order of 10 feet per day. Consddering this rato of wovement, and the caloulated
valuos of drascom, it is moot wilikely thot irrdsntion wthdremals from wells
locsted rore than 1 or 2 miles woest of the city of Unlun Gep would have any
aifoct wpon the ssopogre of Jround watar directly to tho Yaltlma River Guring
the irrisation pecson.

The rabo of latoral movemont to ths smll streans is certainly moch
lower, and %8 estimted to bo about 2 or 3 feed per day. Howover, asince
it i3 olooot iopossibls to loccte a well in the lower valley ooxe than
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4etille from all streams and irrigation amels, the cones of depression
of mogt Lrrigation wells in the wllay alluviua would probably Lo ccten-

aive enough, Ly the end of the irwrigntion season, to couso ot least slight
M\OMA

deerenses injstrecn flov,
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mmwm

Any Incyeaso in Lorigation in tho lover valloy would incroase the amount
of mbor rechorsing the ground=rator roscrwodr, and would thorefaro pertially
offset the lorering of the vater table dus to increascd puping. The relative
sount of frvimtion vater that woald reach tho water tahls depends wpon the
arount arxt type of irrdgation, soll comililons, and rate of evapctranspiretion.
Unler nooynl conditions from 25 to 50 pareant of the irrimtion water maped
mould recbably recharse the growxi=atar reseovedr ar flow off as muoeface wmter,

katcr vould also bo added to the ground-water body vhenover the cone of
domrosaton of & punpin: woll intorceptod a streer, In that case, the puwpdng
=l vould oot only docroase the secpags of sround water into the sirenn, but
vould actually rocalve wabar by influent seepege {ron the streen, Such a
conditlan oight aist vhamever a shallow well located noar a stream 1s pumped
heavily, and the wter leavel lowered bolow the asface of the strean,

Effaects Upon Bvaporation Dincharpe

Maditional cultdivation and irrigation in lomer Ahtamn Wallgy would of
course increase the evanciranonirntion of wmbter by cxop vegetotion, Evaporoe
tiom Josses from the sofl would also be incrensed during the application of
the ifrrigetion wator, On the other hand, tho non-bencficinl evarotrarspizration
loss yould be virtuelly ellsincted on the tracts twousht under cultivetlion,
Also, if the water tablo wore lovared gererally throush increased pempdng, the
consuptive wmste by phreatorhytos in ocwrrounding areas muld protebly be
decyeasal conevhat, because in ganeral, the shallowee the mier table, the
highae the woste by pmoatophytos.e The net effsct that increased irrigation
wold have upon the oot of arual evaporntion discharpe depencs upon the
dogrec to vhich thesc factors would balance each other,
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On mxch of the reclaimole land in the lower Ahbmma Veller, the naturel
wagotation and the high wmbor tablo almost certainly canro anmml ovapotyar
spiretion loeses as high as two acre-foet por dowse In lncalltiss having rother
denge phwoatophytis growth, rresant evapotyaropiredion rrcbably reaches 3 fost
per yoar, Sxept vhere the land i3 usod as pasture, this wnbor is virtually
wasted, | |

It w9 revicusly estirmtod theot; of the total miar mequived to irrigate
& tract of land in the lower valley, from 25 40 30 poreay rotuwrns to the groumd-
water recarvolr or to surface stroars, Tius if 4 amre-fost of Irmigation woter
wero 40 o gpplioad to ench asre oF land that 1a mresently wasting 2 o 3 acroew
foct por year, the akiitlomnl evapotransmirction discharpe per yoar mnld probe
ably be no rxxe than about © acre-{ool per aove,

Sumnry of Poenitls Effocts

In penoral, additionnl irrisction in the lower ihtomm Valler would reecld
in o greatar mwount of waber boins discharged esch yeer Ly evaporntion Sfrem the
valley, and an oquiviiant decrease in tho mmual dlschorme of surface and ground
water into tho \aiilrm River, If the meicr for this Imsrossed lrrigation vere
ourplied by additionmnl vithdrarl of ground mter from the unconsolidated
elluviun, the secpage of prounxd mtor into the Yakime Rives and the arell streams
mould be decreasal, Hovever, the resuliing dectreaso in atyesm flow would oob
be apparent wmtil sone time after pumrdns wes incressad, Sinve the dowm-wallay
mammmmamnmmnummuwumnﬂn
arder of 10 foet por day, irrigation withdresnls from wolls located farther
than ons o two miles weot of Union Gep probably would ot effect the growxd
water seopage directly into the Yaidma River until after ihe lirri-ontion seonson,
Some docroasc ir the flow of ths smll stream wsould probalhly da felt soonar,
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but the time lag anx! the amount of the decrease wonld depend larpely upon the
dlatanoss betweon the pointe of willxiroml and the styeems and irrigation camls,
ard upon the amount of additionel withdyowal,

The mosent. non-tenefisial evapotrenspiration from the lowse Ahtanon Valley
is very hich, On mary reclalmebls tracts of land the high wator table end
rhreatophytic growth couso ammual Joesas probahly 33 grest as 2 and 3 acye
foet per aoe, DBy Iringing this land under cultivation aluost all of the svapoe
trwspivation loss from the culilvnted trects would bo diverted to the conmeg-
tive use of the eropse KMM&M@@M&:&M@-M,
ummmwm'mmmmmﬂ:a&ﬁ;fbm
A acro-feet of Irrigution wia per acre, and of thiz snont, frea ) to 2 acre-
foot per acre gobahly wodd retion $o otyeans or groundewater bodisa, Thoro-
fore, 1t is estimtod thal the rropor reclenntlion of n conslderebls arca in the
loves Antamm Velley oould be asconplished with an increase in the zomal -
mm&%&mmmwmmwmm
The resulting deorense in stream flow woudd be folt partly duing the lstter
portion af the irrimiicn sessen, bub nost of tha decreess would ocour after
the irrigation scason, vhen the flow of tho Yaki-a River and smll styeams is
no longer oritical, '

In comection with o sty of the possiddlities of inereasing sound-mater
withdrernl in the lower willey, special conslderntion should be given to the
fensibility of obtaining additlocal irrigstilien waber Ly cradieation and conterol
of non~beneficial phreatorhytic vegetatlon, It 13 estimted that tho total oon-
sxptive mete of ground vator in the endlre Ahtanu: Valloy eomoods 4,400 acro~
foct por yeare Althoush it 4is not possihle to reclainm ell of this water, it
shoxld be possible to eradlicste enough stroan-bank vegetation to provide for
irvigztion of sovaral huncdyed additional acres of land.
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Water-Level Messurements from Observation Wells in
the Lower Ahtanum Vallay, Washington

{Locations and }figbost and lowest observed watar lsvels are shown oa
the accompanying map. Depths given are in feet below land surface.)

Nall 12/12-10M). William
Bungsr, About 2 miles south-
west of Wiley

Date Depth to watep
1952
Oct, 20 455 4-3°
Nov, 20 41l 3.9/
Dec. 17 387 3.6D
1953
Jan, 20 280 2.00
s—/l r.03-
> 4 3.97
//o
Vell 12/17-164]l. Kenneth
Withers. About 3 miles

southwest of Wiley,

My 15 484
June 15 4. 82
July 14 5.10
Aug, 10 602
Sep. 19 3.70
Oot, 18 4.90
Nov, 20 4.87
Doc. 19 ‘0’6
1952

:.n. 22 ‘o”
Feb, 20 LeT8
Mar, 17 4.98

G M s G G AP M WS G WS G WD W MR P WD WD wE B G WD D WP P W S WD G G B wn WD G W D WP WD am wm e we

l,]% 12/18-3K,. Herman Center.
About miles west of Unioen QGap

1952
Oct, 20 8,25
Nov, 25 8.26
Dec. 18 8.42

1953
Jan, 20 7.00

Sen, 16 L.>°

Mar. /10 t.5)
Rpr- 7 b. oY

Well nﬂl-}ﬁ}. R. H, Crow

About 2 miles east-northeast
of Ahtanum,

1952
Oot. 20 5.04
Nov, 25 4o TR
D.O. 18 50”
195320 ‘8
Jan, be
Sew.1b €0
Marx. 10 499
AP\». 2 %77
Nel) 12/18-1X]1. U.S. Gee-
logical Survey. About 1 mile
west of Union Gap.
1952
Dec. 17 4556 S.l6
1953
Jan. 19 2,7
Sevw 10 %97
ﬂ-‘or 7 5- 371
Mm-( b 3. '7
rm o 3-’3—
Ty >0 3.00



Water-Lavol Leasurements from Observation Wells in
the Lower Ahtanum Valley, Washington.——Continued,

Elmer Close,
About 3/4 mile west of Union Gap

Well 12/18-4Fl, Adam Lust. About
25 miles east of Ahtdnum,

- G WS e wm mew GuE S e S s GEp m m e — W e

D gy G ) WS En cup) B W  , G =D G e W S

Jan,. 19 L.82

{
Date Derth to water Date Depth to water
1951 L 1951
Mar, 20 5031 1 Mar, 21 1062
{Ju,; ’g %:;73 L June 15 1.07
une J 14 8
July 14 3.85 ' Aﬁ 12 tag
Aug, 11 6,98 ! Sep. 19 1.40
Sep, 19 6464 ! Oct. 18 0.63
g ras ST 7%
Dec: 19 6.16 ! o L.76
| 1952
1952 ! Jan, 22 2.17
- 2 - B b P
L ] . [ ] z
g. g gz; : Apr. 18 257
May 19 2.20 !
June 23 5.15 '
July 25 5,87 }
éﬂ;)..l:? '}.él. !
Oct. 20 .77 !
Nov, 25 6482 '
Dec. 18 671 :
1953 :
}
1



—THBLE 3

Chemical Analyses of Ground Water in Shallow Alluvium
of the Lower Ahtanum Valley

Well 12/18-5G2, Well 12/18-5J1,
H, E, Anderson, Joel Richwine,
about 5 miles - about 5 miles
west of Union west of Union

Gap Gap

Date of collection 8/30/51 8/30/51
Siliva (S10,) 52 51
Iron (Fe) solution 0.03 ' 0,02
Manganese (Mn) total 0,28 0,00
Calcium (Ca) 23 24
Magnesium (Mg) 12 1
Sodium (Na) 19 16
Potassium (K) 5.3 5.6
Bicarbonate (HCO3) 160. 180
Sulfate (S0,) ' - 840 501
Chiloride (c1) 1 245
Fluoride (F) 0.2 03
Nitrate (NOB) 1.5 1,8
Dissolved solids:

Sum=-prpm 211 209

--tcns/acre-f't 0629 0.28

Hardnecs as CaCOB:

Total 107 117

Noncarbonate 0 0
Percent Sodium 27 22
Specific conductance 285 284

(Micromhos at 25°C)
pH 7e2 762
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