
MEMORANDUM ON A WATER SUPPLY FOR CRATERS OF THE MOON 

NATIONAL MONUMENT, IDAHO - 1968 

Introduction 

F 
1/ 

A memorandum report describing briefly the jieohydro1ogy of the Little 

Cottonwood Creek basin and recommending a location for a test well in the 

Craters of the Moon National Monument was provided the National Park Service 

in April 1967 by the U.S. Geological Survey. However, because it was felt 

that more specific data were needed prior to actual development of a water 

supply in the basin, additional work was undertaken by the Survey at the 

request of the Park Service. 

The purpose of this report is to describe the work accomplished in 

the Little Cottonwood Creek basin during the period September 1967 to June 

1968. Included are: (1) measurements made of flow from springs and in 

streams; (2) estimates of average annual recharge to the alluvium in the 

basin; (3) results obtained from chemical analyses of water samples 

collected; and (4) recommendation of two sites for test drilling. The 

brief generalized description of the geography, geology, and hydrology 

given in the attached April 1967 report should be referred to prior to 

reading this report. 
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Measurement of Spring flows and Streamf10ws 

The measurements listed below give the flow at selected times of 

the four springs presently being used as a water supply, and the flow 

of the two streams (Little Cottonwood and unnamed - see attached map) 

in Little Cottonwood basin. 

Discharge Measurements - Little Cottonwood basin 

Craters of the Moon National Monument, Idaho 

Discharge 
Date Unnamed Creek Little Cottonwood Creek 

gpm acre-ft/vr gpm acre-ft/yr 

September 14, 1967 37 60 28 45 

March 11, 1968 59 95 78 126 

May 24, 1968 85 137 170 275 

Little Cottonwood Springs 

No. 1 No. 2 No •. 3 

gpm ac-ft/yr gpm ac-ft/yr ~m ac-ft/yr 

September 14, 1967 16 26 23 37 12 19 

March 11, 1968 8 13 24 39 12 19 

May 24, 1968 30 48 30 48 12 19 

The September 1967 measurements are indicative of the total water 

supply available at a. time of near peak use (Labor Day weekend) in the 

Monument. The May 1968 measurements were made at or near a time of peak 

flow. However, because a generally light snowpack occurred during the 

preceding winter, the flows given probably are below the average peak 

flow experienced in this area. Minimum flows usually occur in March 
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imme~iately prior to the time of spring snowmelt. Unfortunately, snowmelt 

occurred unusually early in 1968 so that the March measurements made do not 

indicate minimum flows. Despite these climatic effects, the measurements 

made are indicative of the water supply available to the Little Cottonwood 

basin, and they were used ~n estimating the quantity of water available 

for ground-water recharge. 

Estimation of Average Annual Ground-Water Recharge 

An estimate of the average annual recharge to ground water from 

streamflow in the area was made as follows: The average annual surface 

runoff from that part of Little Cottonwood basin above the stream 

measuring sites was estimated by correlating the combined measured flow 

in the two streams plus the piped outflow from Little Cottonwood Springs 

with the flow in Antelope Creek, a gaged stream located about 12 miles 

to the north. On this basis, the average annual surface runoff, from 

the 1.3 square mile area above the measuring sites, was estimated to be 

355 acre-feet per year or 273 acre-feet per square mile. Using these 

figures, the average annual quantity of surface water available for ground-

water recharge to the alluvium in Little Cottonwood basin (2.1 sq. miles) 

is estimated to be about 575 acre-feet per year or 360 gpm (gallons per 

minute). This is a lesser quantity than was assumed in the previous 

report. If the present quantity of spring flow, about.60 gpm, continues 

to be piped out of the basin, then the average quantity available for 

recharge must be reduced by this amount (60 gpm) to 300 gpm. There also 
; 

is a small but unknown amount of subsurface flow entering the alluvium 

where it borders bedrock. 
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As is shown on the map, streamflow measurements were made upstream 

from the contact between granitic rocks and alluvium. Even during periods 

of high flow, the water in the stream disappeared into the alluvium within 

a distance of about 100 feet below the contact, whenever observed by the 

author. If that condition .prevai1s at all times, then the conclusion is 

justified that all calculated streamflow is available for recharge. The 

question of whether the water is wholly or in part retained in the 

alluvium, or whether it percolates to the deep, regional water table is 

unresolved. 

Quality of Water Sources 

Chemical analyses of water samples taken from Little Cottonwood 

Springs and Little Cottonwood Creek indicate that the water is moderately 

hard and has a low dissolved-solids content. (See chemical analysis 

table.) None of the concentrations measured exceed the limits recommended 

by the U.S. Public Health Service for public water supplies. 
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Chemical Analysis of Water 

(Analytical results in milligrams per liter unless otherwise indicated) 

Springs 1, 2, 3 

Date collected March 1, 1968 

Water temp. (OC) 4 
Silica (Si02) 7.4 
Calcium (ca) 29.0 
Magnes ium (Mg) 2.9 
Sodium (Na) 2.4 

Potassium (K) .9 
Bicarbonate (HC03) 94.0 
Carbonate (C03) 0 
Sulfate (S04) 4.4 
Chloride (Cl) 4.0 

Fluoride (F) .1 
Nitrate (N03) 4.9 
Boron (B) .03 
Dissolved Solids 96.0 

Residue on evapo-
ration at 180°C· 

Hardness as CaC03 84.0 

Specific conductance 176 
(microhomos at 25°C) 

pH units 7.8 
Color units 5 

Spring 4 

March 1, 1968 

4 
8.6 

29.0 
3.4 
2.7 

1.3 
90.0 

0 
9.6 
3.0 

.2 
6.3 

.02 
108.0 

86.0 

185 

7.8 
5 

Little Cottonwood 
Creek 

May 24, 1968 

12 
35 
5.0 
4.2 

1.3 
122 

o 
12 
4.0 

.1 
1.2 

.00 
148 

108 

225 

7.9 
o 

Maximum concentration 
recommended by USPHS 

for public water 
supplies l 

250 
250 

1.5 
45 

500 

15 

1 U.S. Public Health Service, 1962, Drinking water standards, 1962: U.S. Public Health Service 
Publication 956, 61 p. 
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Recommendations 

One or more test wells should be drilled to depths of about 100 feet 

to evaluate the hydrogeologic conditions of the proposed ground-water 

source. In the initial memorandum report of April 1967, a test well was 

recommended for the lower end of the valley of Little Cottonwood Creek 

(point B on the map). However, if the proposed campground is not located 

in this basin, the related problem of contamination may not be of concern. 

Under these conditions, an alternate test site location farther down­

valley at site A is proposed. This new location should make available 

a thicker section of alluvial materials and should enable interception 

of a larger part of the recharge being contributed to the basin. 

The major unknown factor concerning the location of a successful 

production well is the lack of knowledge of the subsurface hydrogeology. 

The surface contact between the lava of the Snake River Group and the 

alluvium is shown on the map. This contact does not indicate the 

subsurface extent of the lava. It is quite possible that the lava 

extends beneath the alluvium northward at a shallow depth to the lower 

parts of both stream valleys and past test site A. If this is so, a 

well constructed in the valley of Little Cottonwood Creek at site B 

could penetrate a greater thickness of saturated alluvium than the 

proposed test well at site A and thus be a better location for a supply 

well. 
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Surface observations of the area indicate that there should be a 

considerable amount of water available in the alluvium at an economically 

feasible pumping depth~ However, it is possible that the streamflow 

seeping into the valley alluvium percolates directly down through the 

alluvium to the regional water table which is in the Snake Plain aquifer 

and is greater than 1,000 feet below the land surface. Whether the 

alluvium has the characteristics necessary to retain in storage the 

required quantity of water is uncertain. The pre-existing surface 

drainage may have been dammed by the lava flows in the lower part of 

the valley causing ponding. Such ponding would have been conducive 

to deposition of layers or beds of fine-grained sediments (silt or clay) 

in the valley fill. These layers could prevent or at least retard the 

downward movement of water in the alluvium. Test wells would indicate 

whether or not such layers are present and if there is enough ground 

water in storage to provide a perennial water supply for the Monument. 

If possible, both proposed test wells (A and B) should be drilled and 

pumping tests made as an aid in planning future development in the basin. 
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~l~ranJlJn; all ~l:1ter Supply for proposed new C;:mpground, 

Craters of the t-foon National 1'1onument, Idaho 

On November 30, 1966, Eugene walker of the ;·hter Resources Division, 

U.S. Geological Survey. made a reconnaissance of the proposed new camp-

ground at the Craters of the l100n National HOllllI!lcnt, toJith the purr>o::;c of 

loccltlng (l well for water ~uppl'Y' Mr. Ha1.ker wus l1ccomptloll'd by Sup,.!rln-

tendt~nt Paul Fritz aud Rangcr 1'1artln Denham. Hr. FrItz poi.nted out the 

proposed sitc. 

The proposed site is on the floor of a me~dow just below the junction 

of the valleys of Little Cottonwood Creek and the unnamed creek ir.unediately 

to the ·west. This site lies in an embayment in the mountain-front, about 

1~ miles northwest of the Nonument Headquarters and the prcsent camp-

ground. 

The meadow is enclosed on the northeast and southtoJc3t by I:1ountain 

slopes, and extends for a short distance up the valley of Little CottO£!-

wood Creek. 

The meadmoJ i.s covered \oJt th tilll gr<1ss, indicating a relatively wet 

soil much of the yt·l1r. A few RClIttcreJ clllmp~; or ... lI11ow!; aocl tl6p~n 0\1 

the meadotoJ lind its margi.ns also testify to the presence of mol sture at 

shallow depth. The adjoining dry hill slopes are vegetated with sage 

brush and grass. 
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Present water supply for the Monument and campground 

The ilcadquarter~1 and pr.c!>cnt cmnt>ground .1re at prescnt .".ldequ.'ltely 

supplied with water, via & pipeline and storage tank, from four springs -

the Little Cottom'lOod Springs - located at an elevation of about 7,000 

feet in the upper part of the basin of Little Cottonwood Creek. These 

springs, numbered 1 to {f, have. been developed and boxed in, with pipes 

leading to the main pipeline. 

The flow of the5c spri.ngfl is reported (dillcl frrnll Na tiona 1 Park 

Sel"vice, measuremellt!> by Lynn Spalding, EnglncC'r) to have been [d) gpm 

in 1957, 70 gpm in 1958, and 86gpm in 1960. The season of the year 

when the measurements fllere made is not knoHn. 

Proposed Development 

The proposed \1('\-1 campground in the mountni.n-frollt r:w:ldm-l offers 

mort' spnce tlinn can be conveniently developed on the naked lava \-1herc 

the present campground is located; it will be more protected from the 

wind, and it will give opportunities for hiking and nature-\olatching in 

the valleys of the mountain front. The Honument boundary includes all 

but a small part of the drainage basin of Little Cottom'lOod Creek and 

the sm., ller (Irll i nage to thE' wes t. 

The National Park Service wlshes to develop a water supply for this 

campground from a ~.]el1, which will be less subject: to possible contamin­

ation than the pre$ent springs. 
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The mountain slopes that border the meadow and form the basin3 of 

Little Cottonwood Creek and the creek to the '\Vest, are underlain by a 

granite prophyry that shows some prim3ry brecciation. The only open­

ings in this bedrock are joints and cracks that probably grow fewer and 

tighter 1..'1 thin a few tens of· feet bclov1 the surface. 

The valley floors Clnd \Ileadow are underlain hy r,ravel broup:ht dmm 

froru the Ill(Hlllt:llllS. This gr~lV"l ls p(;rvl()tls, tiS shown hy the fnct: th:lt 

nl') ~"atcr was flo\-1i.ng acro:~s lhe meado!" on November 30, nlthfJugh both 

the tributary streams toler€: flowing about 20 gpm or more not far abo've 

the meadow. 

A flow of young lava of the Snake River Group has spread into the 

mour.taill-front cml"'ymcnt and the rough outcrops or thl::; lava form the 

down-vall"y limits of the meadolol and proposc(l campground. It is quir:c 

possible that lava mily extend ferther north, beneath the surface, perhaps 

to the head of ~:e meadow. 

A well would have to be located ahove the campground, to avoid 

contamill;ltio" IIrllling frolll occupatloll of tllC' C~Olp. Tlw lOi:ical location, 

for.l · ... ell wl')llld I)(! ill the valley of Little Cottonwood en·{·l" ;,Jhich l~ 

wid~ enough to offer the prospect of finding a reason3blc lhic~ncn~ of 

water-bearing alluvium, and which drains a much larger area uith corres­

pondingly larger yield of water than the smalle~ creek to the west. 
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..Jater vielJ cf Li.ttle Cottom ... ood Creek B~sin . 

The basin of Little Cottonwood Cree~ above the meadow and propose:l 

cam~)gl'ounJ hLls an areD of about 1.5 squnre mUes, or. 9:30 acres. Assum-

Lng, from ,lata or l.:;agcd sU"Cil11iS in thil> part of Idaho, a 1 .. lotec yield of 

about 1 foot pf'r acre:, the total yleld of the basin mii~ht !lVi..'C<lr..r' about 

. 
950 acre-feet a year or ahout 590 ~rym if delivered at an even rate. ) _ t:"_1" 

The late summer flow froM the basin, though much smallel" tban the 

avel."age, would suffice for all needs of the Honument a.nd the proposed 

pcrhi.lp~; hnl f, of the t,)t,ll yield of the bfls.i.n. 

A large part of the undcrflO\v clmm the valley of Li ttl:.'! Cottom .. 'OOcl 
'.~ 

Creek COllld be dcvelnpc~ by one or two wells locatcJ 00 the valley floor 

wall (about 25 degrees)' sU3gests that the deepest part of th<! valley may 

be about 10 feet belm~ the surface of the ground. 
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Th.: v:111cy i.,-:; lH"obahly 1111,kt"Li.n by [':lirfy CO~lr$C-,;r,"li~~(:d alluv1.11111 

the upper fc' . .] fGet of b'cdrnck. thickness of water-saturated r,l<ltcrial 

would depend on the depth to water, which may he no more than 20 feet. 

Therefore, as much as 50. feee of water-saturAte:! material may exist 

hen~ath the surf.lel! Ht thp Foltc of the prnpnsed '"cll. The f()rC'~~)i.r.I~ 

\ 

before planning [! pr(),iuct~on welt. It 1s especially imprl~·tH[!t th:1t 

at least o~e season of water-level information be gainei ~ef()rc the 

final decision is made to C'0I!St~~~t a prod~ction t-,·ell. If the annual _ ...... . 
recharge to this alluviuCi is not retained \'lithin the alluvlulU through-

Ollt the SUliJlllCt Sl'OSOll, the Wi.: 1 1 llI<ly not yichl ~;I\[rtcjcnt qllanti::il:s 
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R('conlJY!Clldn tioos 

The total rlm-/ o( Lhc four Hpring~1 that arc no\-] devclot)C!,1 for 

water supply should be mensured during the sunnner of 190, to determine 

the yield, now little knm.,;r,. 

Two test wells should be drilled as so~n as possible in the flat­

bottOffiQd valley of Little Cottonwood Creek, about 100 yards ebove the 

1 imi ts of tilt' propo:-;ul call1pground. TIll! locat lOllS of rh(:~(~ ',/f'll~: crln lIf.' 

5P()ttl~d hy a \/IW gcotogi.sl:. '1\"0 hole!: drilled in a line :j,:rn~;:.; th(: 

valley should sliffice to lnca tc the deep£!s t part of the valley aud the 

thicl:est st:!ction of alluvium. Temp,'rary casing and screening should 

be installed in the .yells and pumping tests should be run in both 

wells to providc data on the hyJrolosic properties of the alluvium. 

PIUllpiug t·.1tl~::; for these tests nced not exceed 100 or 200 I',allons per 

minute. 
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