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_AQUIF.ER.TESTS NEAR_THE IDAHO FALLS F.OOTHILLS

J

ABSTRACT
: ,

Ground water pumpingtests were performedin two wells locatedin the
foothillseast of Idaho Falls to determinethe aquifer characteristicsat
these locations. These data were used to differentiatethis aquiferfrom the
Snake River Plain aquifer. The wells were pumped at rates of 11 and 14
gallons per minute with 0.03 and 0.04 ft of drawdown measured in the pumping
wells. The transmissivityis estimatedto be 525,000gpd/ft and 450,000
gpd/ft, respectively. The hydraulicconductivityis 925 ft/day and 1,070
ft/day, respectively. These hydraulicconductivitiesare similarto those
measured in the Snake River Plain aquifer. Water leveldata in these wells
are consistentwith the water table in the Snake River Plain aquifer and
indicatesground water movement from the foothillstoward the Plain. The high
transmissivitysuggestswater may move rapidlyfrom the foothillsarea to mix
with water in the Snake River Plain aquifer. Elevatedwater temperatures(76
and lO°F) and high specificconductivitiesin these wells indicatethe
presence of a foothillsaquiferwith characteristicsthat can be used to
seperatethe two aquifer systems.
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A_ TEST.SNEAR THE IDAHO FALLS FOOTHILLS.

I. INTRODUCTION

Pumping tests were performedat two wells in the foothillseast of Idaho

Falls to determine the aquifercharacteristicsin their respectiveareas.

Locationsof the test sites are presentedin Figure I. Tests were performed

at the Ritter well on August 14, 1991 and the Walton well on August 29, 1991.

These wells were chosen becausethey are close to areas being consideredfor

the new BonnevilleCounty landfill. The wells are located near the boundary

of the Snake River P_ain Aquifer and the foothillsaquifer.

2. TEST METHODOLOGY

Single well pumping tests were performedin the wells. Water level

measurementswere made in the well with a Solinstelectricwater level tape

with gradationsof 0.02 ft. Readings of 0.01 ft can be estimated. Water

level readings were recordedbefore,during, and after pumping. Pumping

continueduntil the water level reachedsteady state conditions. Discharge

was recorded by measuringthe discharge in a calibratedmeasuringcontainer

for a given time period.

3. RITTER WELL DATA
l

The Ritterwell is located in the NE I/4 of the NW I/4 of _ection29,

Township 2 N, Range 39 E in the foothillseast of Idaho Falls at an

approximateelevationof 5060 ft. The well was drilled in 1977 for Mike

Watson Static water table at the time of drilling was 365 ft below land

surface. Water level at the time of the pump test was 355 ft below the top of

the casing. Differencesin water level suggestthe wate__'level has risen

approximatelynine feet since the well was dril]ed. W_ter level elevation is

presentlyat approximately4705 ft.
J

The Ritter well obtainswater from what is interpretedas volcanic tuff

. (describedas sandstone)and broken rhyolite (AppendixI). Most of the water
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is probablyobtained from fracturedrhyolite. The well is uncased from 37

feet to the bottom of thewell 'at431 ft. Water level in thewell is at 355

+ ft, indicating76 ft of saturation.

Water was pumped from the well at a rate of 10 to 14 gallons per minute.

The well had 0.04 ft of drawdownduring the test. All of the drawdown

occurred in the first fourminutes of the test, after which the water level

did not change. This water level response precludesdeterminationof

transmissivityusing classicalmethods based on the Theis analysis. Driscoll

(1986)presents an empiricalequation to estimate transmissivity:

Q/s - T/1500

where Q is discharge in gallons per minute (gpm),s is drawdown in ft, and T

istransmissivityin gallons per day per ft. This well has a specific
l

capacityof 350 gpm/ft ahd _n estimateof transmissivityof 525,000gpd/ft.

Dividing this by a 76 ft saturatedthicknessgives an estimate of hydraulic

conductivityof 6900 gpd/ftz (925 ft/day). These estimatesare equivalentto

those found in highly permeablebasalts, karst limestones,clean sands, or

gravel (Freezeand Cherry, 1979). The pumpingwater level in the well

recoveredto the originalwater level in 2 I/2 minutes after the pump was

turned off. The hydraulicconductivityfrom this pump test is similarto the

value determinedby the pump tesL on well Comore Loma #4 (1300 ft/day).

Temperatureand specificconductivitywere measured in this weil. The

temperatureof the water was 76°F (the well owners statedthe water

temperaturehas been measured as high as 80°F after extended pumping). The

temperatureis elevated above those measured in the Snake River Plain Aquifer

and is similarto, but higher than measurementsobtainedfrom the Comore Loma

#4 well (71°F)., The specificconductivitywas measured as 860 micromohs.

This is similarto, but also higher than measurementsfrom the Comore Loma

well #4 (800 micromhos). The hydraulic,temperature,and chemicalproperties

measured in the Ritter well are similarto those measured in the Comore Loma

Well #4, tested previously. This infers the hydrologicconditionsare similar

_ betweenthe sites, and the two wells may obtain water from the same aquifer.
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4. WALTON WELL DATA
!

The Walton well is located in the NE 1/4 of the SE I/4 of Sect_ion18,

Township 2, Range 39 in BonnevilleCounty (FigureI). This well is 'located

one and 3/4 miles northwest of the Ritter weil. This well is locatedcloser

to the Snake River Plain aquiferthan the Ritter or Comore Loma #4 well and is

at an elevationof 4860 ft, 200 ft lower than the Ritter weil.
|
|

The well was drilled for Harold Lund in I975. The depth to water is 167

ft below land surface. The water level was recorded at a depth of 164 ft

below land surface at the time of drilling. Since the casing is located

approximatelyone foot below land surface,this indicatesthe water level has

dropped three to four feet since the well was drilled.

|
| The water level elevation is approximately4693 ft, about 12 ft lower

than the water table in the Ritter weil. Since ground water flow in the Snake

River Plain aquifer is generallytoward the southeast,the water level in

wells in the Plain near the Ritter'swell would be anticipatedto be lower

than in the Walton weil. The hydraulicgradient near this site is estimated

to be 20 ft per mile (Mundorffet. al. 1964). Projectingthis gradient to

this site suggestsan approximate20 ft head differencebetween the Ritter's

well and a well in the Snake River Plain aquifer. This indicatesthe

directionof ground water flow is from the foothillstoward the Plain. Since,

the elevationsare taken off of topographicmaps these measurementsare only

estimates, accurateto about 10 ft.

Water is obtained from pumice that underliesalternatinglayers of

basalt and cinders. The well is uncasedfrom 170 ft to the bottom of the well

at 220 ft. The water level in the well is at a depth of 167 ft, indicating56

ft of satu_'ation.

Water was pumped from the well at a rate of nine to 11 gallons per

minute. The well had a total of 0.03 ft of drawdown during the test. All of

the drawdown occurred in the first half minute of the test and after which the

water level stayedconstant. This water level response precludes

4
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determinationof transmissivityusing classicalmethods based on the Theis

analysis. The equationlisted above was used to estimate a transmissivityof

450,000gpd/ft usingthe calculatedspecificcapacityof 300 gPm/ft. Dividing

this by a 56 ft saturatedthicknessgives an estimateof the hydraulic

conductivityof 8000 gpd/ft2 (1070 ft/day). The hydraulicconductivityof the

Walton well is very close to values obtained from Comore Loma #4 and the

Ritterweil. These estimatesare equivalentto those found in highly

permeablebasalts, karst limestones,and clean sands or gravel (Freezeand

Cherry, 1979). The water level in the well recoveredin two and a half

minutes to the originalwater level followingpump shutoff.

The temperatureof the water was 70°Fduringthe pumping test. The

temperatureis elevatedabove those measured in the Snake River Plain aquifer

and is similar to measurementsobtained from the Comore Loma #4 well (71°F).

The specific conductivitywas measured as 580 micromohs. This is

significantlylower than values measured in the Comore Loma well #4 or the

Ritterwell (800 and 860 micromhos, respectively).

5. CONCLUSIONS

Single well pumpingtests were performedin two wells in the foothills

i east of Idaho Falls, near the proposedsanitarylandfill locations. Results
from pumping tests indicatethese wells havehigh hydraulicconductivitiesof

- approximatelyI000 ft/day. The high hydraulicconductivitiesfrom the tests

are comparable to those measured in the Snake River Plain aquifer. Water

level data in these wells are consistentwith the water table in the Snake

River Plain aquifer and indicatesground water movement from the foothills

toward the Plain. The high transmissivitysuggeststhat water may move

rapidly from the foothillsarea to mix with water in the Snake River Plain

ii aquifer. Elevatedwater temperaturesand high specific conductivitiesin
these wells suggestthe presence of a foothillsaquifer that has

I distinguishablecharacteristicsthat could be used to separatethe aquifers.
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6. RECOMMENDATIOHS

Elevated temperaturesand higher specificconductivityin wells in the

foothillseast of idaho Falls suggesta distinguishableaquifer system that

extends from the Thunder Ridge area throughRim Rock to the Comore Loma

subdivision. This area should be characterizedto determinethe boundary of

the Snake River Plain Aquifer in this region. This can be done by examining

the geology, hydrology and geochemicalcharacteristicsof wells in this area.

, Static water level measurementscombinedwith well elevationsurveys could be

, used to determineground water flow directionsand the hydraulicgradients in

this region. Temperatureand chemicaldata would help delineate the location

of the boundary of the Snake River Plain aquiferand the foothillsaquifer.
!
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