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GROUND WATER IN BIRCH CREEK VALLEY, IDAHO 

By' )(. J " Mundorff 

ABSTRACT 

The broad alluvial valley ot Birch Creek occupies the central two­

fifths of Biroh Creek basin" Strata in the nanking mountain ranges 

consist chieny of limestone and shale.. About midw~ between the head 

and mouth of the valley basal tic 1ava extends across and almost CODF 

pletely blocks the valley-.. Birch Creek baa cut a C8D70n through the 

basalt and surface water drains out through this gap" However, the 

basal t and underlying conglaaerate dip upvalley- and form a barrier w 

ground-water nOW' .. 
Birch Creek is fed almost exclusively by springs rising in an area 

of a few square miles immediately upvalley from the barrier.. Streamf'low 

records indicate that ground-water storage upvalley from the barrier is 

large 0 

I 
Large yi.elds probably could be obtained from. wells in the alluvium.J) 

upvalley fram the barrier" Pumping during a 9O-<:lq irrigation season 

would reduce surface outnow, but :if wells were setVeral miles from the 

spring outJ.ets, the decrease in surface now would be fairly evenly dis-

tributed throughout the year. Assum:1ng uniform time-distribution of the 

decrease in surface now, the total am.cnint ot water available (surface 

and ground water) during a 9O-clay' irrigation season, atter a mmiber of 
; 

years during which equilibrium under the changed water regimen was being 

reestablished, would be equal to tbree-quarters of the amount pumped plus: 

1 
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the amount of spring discharge that m:mld have oocurred if there had 

been no pumping.. This holds only to a maximum of about 320 ds beeause 

the amount available anrm.a.Uy CloUld not 6:I:~eedj) 9X!!lIept tempoHl.rily" th® 

total outflOW' of the buin .. 

Grcnmd water probably allm@ ~oold be obtained from the a11urlum 

1mmediate'1y _mall..,. :fr0ill the b .... ""&"ier where the watlU' table is within 

.30 feet of the. land surface.. Pumping iJm this reacch It'OUld not stfeet 

streamO.cnr, but because of the pnudmity of negative barriers j) the water 

table might decl1ne considenbly 0 'Fa.rtifer datmvalley the ,epth to 'Water 

increases, probably to as DIIlch as 600 feet near the mou~ ot the nlley .. 

Introduction ~d physical sett.ing 

This brief report was Wl"i ttm in response to ' a reques:t from the 

U oSo Bureau of Reclamation for a preJ im1 !!llary evaluation of the grouncim 

water possibilities in the Birch creek VBlle.r .. 

Birch CreeIC basing in eastern Idaho (fig o 1) 9 adjoins the Snake 

River Plain alonl its northern nank 0 The central two-fifths of the 

Fig" 1 ,,-Sketch .p showing locati~ and physical features of the Birch 

Creek basin .. 

basin i8 a broad alluvial filled valley in a southeast-trending down­

dropped fault block.. The fianldng mountains rise to altitudes of 10gOOO 

to 11.000 feet, some 4 pooo feet above the valley nooro 1be strata in 

the mountains, and presumably the rocks underlying the alluvial and vol­

canic rocks of the valley, are chiefiy li:alestone and sbal.e of Paleozoic 
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age. The val.191' is about 40 mU.es long and 5 to 10 mi~es wide, and is" 

as wide at the head of the valley as at the mouth. The alluvial. fill 

was deposited chiefi1' as fans by' streams from the nanking mounta:i.na. 

The role of Birch Creek in the deposition bas been minor;; along iw. 

course it has reW'orked and sorted the sand and gravel to a limited 

extent. The depth of the alluvium. is not mOlIn, but oonsidering the 

width of the valley and steep slope of the nanking mountains, it seems 

that it probabJ.T is at least several hundred, and perhaps one or tiro 

thOtl88lld feet thick. 

About in the middle of the valley basal tic lava nows crop out 

(fig. 1) in an uplifted fau:Lt block on the upvaJ.ley side (north) of a 

normal fault which extends eastward across the valley 0 The basalt 

extends about 3 m:U.es downvalley and probably extends entirely across 

the valley; however, younger alluvium. overlies the basalt at places and 

obscures its extent. Near the center of the valley Birch Creek bas cut 

a canyon in the basalt. 

The U.s. Bureau of Reclamation (written cODlllunieation, -Jan., 1959) 

investigated a possible reservoir ai te at the upper end of the ~on in 

1958. Core holes at the site of the proposed da showed that basalt had 

been entireq r..avad trail within the C8lJiYOn at the site, ai'ld that allu­

vial. sand and gl"8V'el, 40 to 50 feet thick, had been deposited upon con­

g1.aIara.te. Other core holes; showed that the basalt was underlain by the 

conglomerate at approximately the same altitude at the margins of the 

canyon (20 to 50 feet below the canyon floor). The conglomerate is not 

exposed in the ~on, either at the site, or in the 3-mia ~n sec­

tion downstream from the site. According to the Bureau of Reclamation 
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the basalt dips to the northeast (diagonally up$tream.) at an angle of 10 

degrees.. The fact that only basal. t is e:x:poSled in the ~ walla 

through its entire lengthl) even though the 1lpatrasm componaxnt ot dip iB 

several degrees., and the conglomerate 'Im<ier119's the bual.t a.t an eleva.­

tion of 20 to 50 feet below the nom> at upstream end of the can;ron J!J1q 

be explained by faul.tingo At some poixnt downstream from the proposed 

dam. site the basalt probably extends far below the canyon fioor" What=­

ever the exact situation mq be" the basalt I) or basalt and ccmglamente 

together, with their upstream dips" act u a barrier to dawnvalley now 

of ground 'Water 0 

Surface now 

Birch Creek rises fram a large number of springs which discharge 

from. alluvil1Dl in a basinal area covering a few square miles immediate])" 

upvalley from the barrier (fig" 1) 0 The gaging station near Reno is in 

the ca.nyoned gap in the basalt" Streamncnr is almost entirelly" from. 

ground-water inf'low 0 In fact., a fetr ~s upval.l.ey !ram the spring area 

it proved d1fficuJl.t to find the atream channel." The cJwmel is JYtlly 

about a foot deep., and :2 or 3 feet wide" and 'Was dry on August 26., 1960" 

Surface water nOlI'S in this channel only rarel.1' II and then ~ in small 

amounts. 

The now of Birch creek is uniform (see table).. The mean Diontbl.y 

discharge generally does Dot vary more than 10 to 1.5 pereEllilt drar:l.lmg 8D.f 

one year.. Disoharge is greatest in April and May" when it anrages 3 to 

4 ds (5 percent) more than in the w:l.Dtef' JJlO\1lltbs.. This Slight increase 

probably is due to snowmelt and precipitation. in the 1JDmediate vicim.ty 
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of the sprillga. Discharge in J lilT and AUg\1st is least, probabq becaue 

of use of water b7 pbrea.topby'tes 111 thin the spring inflow area and adj a­

cent to the creek above the pgLns statton, and because of minor diver­

sions for irription. The average d:L!ebarge for J~, which bas the 

loweat averqe ci1.cbarle, is 76.8 ct., only 6.8 cts less than the aver­

age for 1Iq, 83.6 efs, wb1ch baa the hipelt averap discbarp., 

For the 12 emrplete )"ear. of record giVeD in the table, mea a.nrm.a.1!. 

d1scbarp hu var1e4 sl1lh'17 1 ... thaD 18 percent, frCIIL a low of 75 03 

cfs in the 1957 .ater year to • high of 88.6 in the 1911 water ,.ear o 
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Mean monthly' p and annual. discharge. in cubic feet per second (cfs p or 
Birch Creek near Reno o 

Aver., 
Year Oct. Nov. Dec. Jan. Feb. liar. Apr., lIay JJune Jully' Aug., Sept., 

Ann g 

1911 9400 88.0 88.,0 93.0 90 00 92.288.5 87.,1 88.,9 83.,2 8303 86.,7 88 06 

1912 91.1 92.2 9204 9509 9606 9603 99 00 9303 8605 

1921. 86.6 91 00 7? 03 7407 81 05 7904 

1922 83.8 84.1 83.6 83.8 84.5 8305 87.2 8905 8504 80 08 8604 8607 84.,9 

1951 74.3 75.8 77.9 76.3 80.0 79.0 7900 7902 74.B 7409 7? 02 ?? 05 ?7.,l 

1952 78.3 76.9 ??.3 82:.2 81.4 79.3 82.2 8003 76.6 7404 7lal 73.1 7707 

1953 75.174.076.3 79.Z 80.1 75.379.180.380.07300 7Q.51200 76o~ 

1954 7209 74.8 81.ll 80.5 82.4 80.9 83.5 80.5 8204 80.0 77.J) 75 08 79.,3 

1955 72.7 76.6 76.3.76.6 74.9 74.6 75.2 82.5 76.9 -74.4 76.7 7402 76.,0 

1956 750l 76.275.676.5 75.4 72.5 76.5 79.6 80.2 ?? .. S 7'307 73 08 7601 

1957 75.7 76.9 75.1 73.4 76.0 76.4 76.7 ??7 74.0 7201 72.7 7608 75.,3 

1958 ??9 71.3 75.9 76.6 75.3 81.7 79.9 7?6 76.7 7308 72.8 74.8 76 0 7 

1959 76.578.279.779.3 71.273.4 79.282.0 SO.1 79 06 82.1 86.,4 79.,5 

1960 84.5 81.0 79.1 81.4 85.3' 89.,l. 87.6 8904 87.1 79.6 83 06 84.,1 8483 

Ave. 7904 79.4 7989 Sl.ol 81.5 8101. 82.9 83 06 80105 76 0 8 71 86 78 0 6 79 03 
I 
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Aquifer evaluation 

Practically all the grouncl-water recharge to the Birch Creek basirA 

is dar! ved from snOWlllel t and ra:infall on the flank:l.ng mountain ranges" 

Because these mcmntains have no precipitation stations and few SllOtr 

stations II the best index to variations in recharge probablr is the 

streamflow from. a nearby basin where ground-water outflow i8 a minor 

component of the outnow. The basin above WUd Horse II on the Big Lost 

River about SO miles to the weat, is such a basino and the l"ecords of 

discharge at the Wild Horse gage are a reasonably' good index: of the VB1'\­

iations in recharge to the Birch Creek basin. 

The now of the Big Lost River at WUd Horse is believed to respond 

rather quick:lW" to changes in precipitation, probably with a lag of not 

more than a few months. Dlring the ten years from October 1950 through 

September 1960, mean annual streamflow at this station ranged frem a lOW' 

of 6309 in 1959 to a high of 140 da in :L952, a range of more than 100 

percent;. Caaparison of mean annual. discharges of the two streams (fig. 

2) shows that changes in the discharge of Birch Creek lags behind 

changes in discharge of the Big Lost River by about 2 years. This 

Fig. 2.-Mean a.mma:L discharge of Big Lost River at .WUd Horse., Birch 

Creek near Reno and CUDIIllative departure of mean discharge of Bir@h 

Creek near Reno. 

suggeats. that changes in discharge of Birch Creek mq lag behind recharge 

to the aquifers feeding the creek by more than 2 yearso 
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The uniform discharge of Birch CreekI' and the probable loog l~g 

between recharge to and discharge from the aquifer p indicate So large 

storage volume in the SQ,uifer o The alluvial aquifer- upvalley trom ths 

springs is about 1.6 miles long and averageel 8 miles wide 0 Whether the 

consolidated rocks in the adjoining mounta.1.na st~re and transmit SIl\f 

significant amounts of water is not knatm~ 

The large undergrOWld reservoir up'wlley f'1NmL the baadt b8l"rieJr' 

cou1d be used for development ot water supplies for' irrigation ~ No 

well records are available ~ but it seems likely that wells of large yield 

could be developed at shallow depths in the atluvium o The extent that 

such wells would reduce streamfiow during the irrigation season depends' 

upon aquifer characteristics II and the distance of the wells' from the 

spring outJ..ets 0 To evaluate these factors quantitatively would require 

exploratory hol.ea for determining the depth md chara~ter of the aqui.ter" 

and pumping tests. for determining the coefficielllts ot t1"8.nsmissibUity 

and storage o However. analogy with similar alluvial deposits in other 

valleys bordering the Snake River Plain suggests. that wells 2" or 3' milesl 

from the spring outJ..ets; would cause li ttJ.e more d1m:fnution 'Of spring out­

now during the irrigation season than they would during other seasons 

of the year 0 That is, dim:i.nu.tion of discharge would be fairly evElDly 

distributed throughout the year 0 Assuming such uniform distrlbutiono 

diminution of discharge by groundo-lrater pumping during a 9o-dq (1-year) 

irrigation season ,l after a number of years under the changed water regi­

men during which equilibrium. was being reestablished" would amount to 25 

percent (t) of the total pumped during the 9o..day periodo '1'tma o the 



140~--~--~--~------~--------r-------'--------r-------.r-------~-------r~-' 

80 

70 

~Big Lost River at Wild Horse 

-- ___ .-.0--____ --0---- --rBirCh Creek near Reno _---.-0--
_____ --4-- ____ ~----~-

r-Cumulative departure,Birch Creek near Reno, from mean 
acnual discr~ge for the period 1951-60 

1952 1953 1955 1957 1958 1959 

:rigure 2.-Mean annual discharge of Big Lost River at "i1d HO'rse,Birch Creek near Reno,and cumulative 
departure of mean discharge of Birch Creek near Reno. 

--



9 

total water available (Q) during the ~ irrigation season would be 

equal to the amount pumped (p), plus the amount ot spriX'llg discharge 

(streamfimr) (s) that would have occurred. it there bad been no pumping 

minus i the amount pumped (iP), or Q = P+S => tP = tp+s 0 'lbis equat.icm 

ho:tds to a maxJmum ot about 320 ets, 4 times the average &1llmll.Bl st:f'eD= 

now that would have occurred without pumping o For exampleo it 100 eta 

were pumped each year during the 9()-day il'T'igatioD sassano the average 

spring discharge eventua.lJ!;r woul.d be reduced tram about SO to 55 cts 0 

However the water available during the irrigation seasODI' atter stabi­

lization was established, would be 100 + SO - 25 = 155 ef's instead of 

SO cfs 0 nu-ing the 1D8llY years before stabilization was reaG:lhed" the 

total availab1e during the irrigation season 1I'01ll.d exceed 155 eta 0 

Ground water also might be obtained tor irrigation tram wel.l.5 1xP. 

the valley belavr the basal. t barrier 0 Recharge to this ream ot th8 

valley is der1. ved :from 1e akage fram Birch Creek and tram the irrigation 

canal. which diverts water fram the creek, surface and mmderground iDf'l0lJ 

ot tributary streams belOW' the barrier, and leakage thrOllgh the barrier 

and possibly through alluvium which may underlie the basal. t barrier at 

depth 0 

The few wells in the ~ reach of the vallei below the barrier p 

in the vicinity of Blue Dane p are as DDlch as 100 teet deep and the depth 

to water is reported to be about 30 teet 0 The depth to water in II wel~ 

at the Beno Ranch, on the Snake River Plain a tft m.Ues· east ot the 

mouth of Birch Creek valley, i8 reported to be about 535 teet o The 

water table on the Snake River Plain opposite the mouth ot Birch Cr>eek 
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valley" in the south 2/3 of To 7 Nop Ro 31 $nd 32 Eo is at an altitude 

between 4" 580 and 4,58 5 0 Because the al ti tude of the land surface at 

the mouth of the valley is generally more than 50 200 feet" the depth to 

water probably exceeds 600 feet 0 No information is available regarding 

the depth to water between the mouth of the valley and the vicinity' or 

Blue Dome o The water table is possibly within a reasonable pumping lift 

for a distance of several miles downvall!J,1 from the barrier 0 Pumping in 

this area would not decrease streamflow as it would in the valley above 

the barrier 0 However, the 'Water table might decline more rapidly because 

of the proximity of a negative barrier caused by the basalt (instead of 

the positive boundary represented by the spring discharge area) 0 Test 

wells and aquifer tests would be needed for any quantitative analysia of 

the aquifer o 




