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QROUll) WA'.l'!R W '1'HB C<l,tltBD. BASIN 

IN'l'RODOOTION 

Part ot the water that 1Dt1ltratee troa the aurtace reachee a .one 

of Aturation whence it percolatee tow.rd the oatlet and tJwreby ie 

deh78d in ita couree to the eea. Tbia ground water ie one form of 

natural etorace which hae different degreee of effect on stream f.low 

1n different segments of the Golumbia River basin. Ae a whole the 

Col1111lbia River receives a substantial part of ita t.ae now tro11 the 

discharge or ground water. The intlow trom ground water differs 

•teriall7 in each of the six general terrain areas, which are 

described brietl7 below. 

GROUND-wA.mt AREAS OF THE :&SIN 
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(1) The Interior Plateaus of Canada and the Roclq MoulltaiD area of 

Montana, Washington, and Idaho, are composed predoainaatJ.J ot crystalline 

metamorphic and igneous rocks of relativel7 low permeabillt7. !Mae 

bedrocks are overlain in the valley areae by wideapread depoai ta ot 

unconeolidated and semiconaolidated aediJBltary steriala of relat1vel7 

high penaeabU1ty. North of the Clark Fork and Spokane Rivera tbe pei'M&ble 

ftllq•till depoe! ta are largel7 Pleistocene glacial depoal ta. South ot 

thoee riftrll the valley-till depoe! ta are laraely eedilllentary depoei te ot 

Tertiary and Qw.ternary age and Recent alluri• with .,. glacial outwash. 

!be per.able vall87 depoe1ta etore ground water received troa the 

intiltration or precipitation and from the percolation and onrtlow ot 

the atreau. The gradual diecbarge of this poand water to the atreau 

fonu a algn1ticant part of tbe atreaa tlow 1 espec1al.l7 eo during the 

autwm and winter mnthe. 
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(2) Tbl Snake River plaiDs and adjacent plateaus ot southem Idaho, 

Utah, and NeYada are largely \U'lderlain by permeable and moderately permeable 

rocks, mostly lavas, and b;y semipermeable lake beds, although there are 

present other types of rocks as well as much Recent alluvium. IntUtration 

trom tbe surface recharges the ground water, which percolates through 

the volcanic and other rocks to discharge 1n the strearu. The most 

prolllinent is in the Thousand Springs area, where 5,000 to 61 000 cubic 

teet of water per second discharges to the Snake River after percolating 

as much as 100 ml.les southwest trom the sinks ot the Lost Rivers and 

trom other sources. 

(3) 'l'he large plateau area, which comprises mu.ch ot central, eouth­

eastern, and south-central 'Washington and north-central Oregon, is under­

lain by a thick accumulation ot basal tic lavas that are only modera tel7 

permeable. Although in general, these lava rocks discharge only 8lllal.l 

or mderate amounts of ground water to the strea1111 (to the Palouse, 

tbatilla, and John Day Rivers), the downwarped areas or the plateau contain 

large amounts or ground water in the basalt and the overlying eec:H..ntar;y 

deposits. Thus, the 60,000 acre-teet ot water that percolates annualq 

trom the walla Walla River into the upper part of the alluvial tans and 

returns to the river from the lawer pan of the tans, contributes si&nit­

icantly to the stability of the water supply. Likewise, the intermittent 

sinking and emergence of Cra.b Creek in the Quincy Basin and the percolation 

and underground return or large quantities ot water to the Yald.ma Rinr 

are features of ground water that contribute to stream etabUisation and 

turniab dollleetic, irrigation, and public water supplies. 
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(4) The central Oregon mountaina and the Coast Range ot Oregon and 

Washington are similar in that they are composed or rocks or relatively 

low pemeabUity, do not contain eizable bodies or perMabl.e alluvium, 

and have steep topograph7 with q.d.ck runott. In both or these JDOUntain 

areas, ground water contributes little to the stream now and the water 

supply in general. 
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(5) The Caecade Range in Oregon, and to lesser extent in sou them 

Washington, is capped ey an extensive deposit or highly permeable wlcanic 

IIIILteriala. The most permeable deposits occur on the eaatem elopes or 

the range, receive a large aggregate intU tration, and drain to nu.eroue 

large springs. The Deschutes River owes the atabUity ot ita now to 

this ground-water incl"ement. In Washington the northern part or the 

Caecade Range is composed largely or impermeable rocksJ there, land slopes 

are steep and ground water does not contribute greatly to the stre&l'IUI. 

( 6) The part or the Puget-wUlamette 'h-ough drained by the Columbia 

River possesses somewhat different ground-water features north and south 

of the main stem. To the north, the Lewis and Cowlita Rivera gather 

runoff mainly from the Terti&%7 rocks 1 which form the west aide of the 

Cascade Range, and flow across hill7 lowlands cut mostly in Tertiary 

sedimentaey rocks or low permeabUity; consequently, ground water 

contributes little to their now. To the south, in the WUlamette Valley, 

the strong rivers from the western slope of the Cascade Range have built 

tans and terraces ot relatively coarse-grained alluvium along the eaatem 

aide or the valley. These coarser IIIILteriala accept and tranlllllit moderate 

volumes or ground water which supplies much ot the local irrigation, 

industrial, and public-supply water and also assists in naintaining the 

base now or streams in periods ot little raintall. 
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QUALM OF !Ill GROmCD WATER 

'!be chemical and physical quality ot the ground water is, in general, 

good or excellentJ however, locally the water bas detrimental amounts of 

one or more dissolved substances. East or the Cascade Range the ground 

water commonly carries onl.y slightly 110re dissolved solids than the 

surface water and is DBinJ.7 a oaloium-bicarbonate tJpe of neutral or 

Bl.ightly basic reactiar.J to the vest of that range the ground water is 

c01111011ly neutral or slightly acid and the bicarbonate waters contain 

801*1hat less calcium. In the small areas of interior quality waters, 

the chemical constituents present in more than commonly allowable con­

centrations include chloride, tluoride, iron, aodium and agnesium. 

PRINCIPAL EFFECTS OF THE GROttm WATER 

In total quantity, the natural storage ot water undergrolD'ld commonly 

exceeds the water on the land surface at any one time. It is a great 

equaliser in the discharge of J1BJ17 streams and 1 t affords additional 

opportlD'lities tor the withdrawal and uae of a region'• water supply. 

The regional water table is the upper surface ot the nain body of 

ground water. It stands generally at about the level of the principal 

local drainage. ~Jhen the streau r1se1 some water from the streams 

ccaaonl.y intiltrates to the ground water where it is held temporarily 

in so-called "bank storage" until it returns to the streams during periods 

ot declining or low stream levels. For example 1 in SO miles of stream 

channel abcml McNary Reservoir the annual bank-storage eycl.e ot the 

Columbia River stores, and later diecharges1 about 1001000 acre-teet ot 

the rinr's flood now. In the aggregate the bank storage is a significant 

diversion trom the channels ot the river ~during ita annual flood 

ataaes. 
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At eo. plaoes where streams have been diverted in glacial derange­

ments, as have Jr.U1Y ot tbe braDchea ot the Columbia River, the diversionary 

depoai ts continue to tranami t gl'01:1ld va ter in the old direction and 

interatream transfers or ground water occur. Prominent among theee is 

the transfer or many hundreds ot cubic teet or water per secaad aouthveet 

trom Pend Oreille Lake through the glacial outwash gravels t.t" the Spokane 

River near Spokane. Diversions or atreaa waters underground thl":)ugh 

permeable volcanic deposita are illustrated b;y the percolation ot the 

discharge ot numerous streams bordering the Saake River plain through 

lava rocks to the Snake River in the Thoueand Springe area. 

The ground water provides readily available sources tor domestic, 

stock and public auppllea1 as well as tor irrigation and industrial 

purposes over broad areas where other aourcea are lacking or economically 

unavailable. 

mE OF GROUND WATER 

Present estimates on the amount ot ground water withdrawn and used 

within the part or the Columbia River basin in the United States includes 

the following (in acre-teet per Je&r)t 

Uoe Irrigaiion PUblic suppJi IiidUBm Domeeilc To 'Iii 
~tatA;Z 

Idaho 1,300,000 60,000 1.40,000 16,000 1,Sl6,ooo 
Montana 10,000 soo 200 300 11,000 
Revada l,Soo 0 0 100 1,600 
Oregon 12s,ooo 40,000 20,000 25,000 210,000 
utah Negligible 
Washington 70,000 180,000 30,000 40,000 320,000 
~ Nes;1is;ib1e 

Totals 11 S061 SOO 260,Soo 190,200 81,400 2,oso,600 



!be uoante .tiCMl an anq a ..U part ot tile ground wter aftilable. 

The arowxt-.ter reeoarcee are inteneiwq deftloped in but a t• 

looali t:lea. At a1J7 place• thq haw capac! tie• tor 11110b gnater 
. 

6 

expl.o1 tat1on and b7 artificial NCbarge and vi• auag...nt coa1d 81IIJPlT 

luger uoante of water. There are only a ftl7 ffiW area• wbere tbe vitll­

*-1 of groud water baa exceeded the rate at vbicb it 18 be1Dc 

reoharged. A~Gng theee areas are tbe ..U. Caw Creek ftl.lq in DOrthern 

Malbeur CountT1 Oregon, the vicinities ot PullMD Wa8h1Dgtaa aDd MDecow 

Idaho, and IIJ'lal.l parts of the Snake Riwr plaiD in Idaho. Art1t1c1al 

recbargiDg baa been practiced ezteuiwq only at tile well tielde ot 

tbe ctv ot Ricblanc:t, \-lashirtgton. 

!be States or Idaho, lfevada, Oregon, Utah, W&eb1Dgtoll1 and W,OIIIlllg 

haw lan gonming the withdrawal and uee of ground wter. 

'1'be gl'O\lDd-we.ter resources of .u27 of the •1n inhabited parte ot 

tbe Columbia Baein in tbe United State• are deecribed in pablicatiou. 

Tbe• publ1cat1one include State &Dd Federal bul.letiu, vater-~ 

papen, aDd open-rue reports. Man7 ot the• paper~~ treat tbe P"011Dd­

wter reaoarcee or sub-basins or ot political UDiteJ Daile coacern tbe 

•ttN Co11Dibla Basin area or aD7 1up part ot it. ID addition to the 

wter authorities, the Pederal vater-i.Dftlttigatioaal agenc1u1 and ether 

eoareee. Thl Water Reeoarcee D1Y181on ot the u. s. Cleoloc1cal Slll"ft7 

•1Dtdne innet1gat1w progi'U8 1n cooperat10D with •cb State of the 

bu1n ad .U• periodic •ter-lnel ......-rate at about 6oo vella aDd 
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IIPI'lnc•• Tt.• reoOI"de iDdicate the local and regional tlGCtuat10ft8 ot 

the pouDd ... ter lnel81 tbe1r abort• and lq-ten trends, aDd tbe U.. 

or reot.rp aDd c!illebarge ot tbe sro-d •ter. lfaD7 ot tbe• .. .,....te 

are pub1.11hed 1n Water SuppJ.7 Papere nWIIbered between 777 (tor 193S) and 

1408 (tor 19$1 the last JNbl18bed). Other ncol'ds are pab11ebed 1n 

reports on particular a~s or are aft1lable tl'Oil UllpUbl.Uhed records 

ot State aDd Pedel'81. agencies. 

The longe.t records ot periodic -8UNMDts ot tbe grouDd...,.ter 

lew1s p back DO liON than bO ,.are, but traa-ntal data extend the 

1ntol'lat1on back into the n1Deteeath cent1D7 at .,. plaoe•• In general, 

the• lo111eet ncol'd• show a relatively h1ch •ter lnel duriJia tbe 1890's 

and the tiret 10 or 1S 78&1"• ot tbis cent11171 a decline tbi'01Jib tbe 1920'• 

to a low during the 1930 •s 1 and a r1•1Dc water 1nel beg1nni ng about 1940. 

At ..ny places the groand1ater lnel now 1s comparable to the 1 ... 1. 

~ ncorded duriag the period tl'oa 1690 to 1910. 

Records on the ground-water 1.,..1• 1n •jor vallqs, .aoh as the 

WUl...tte Valley where the ground •ter 1s controlled bT the bue lenl 

ot the river, 8how that there bas been no eabatantial change 1D tbe 

la.t 30 J8&1'8· 
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