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AQUIFERTEST AT COMORE LOMA WELL #4, IDAHO FALLS, IDAHO

ABSTRACT

An aquifertest was conductedat Comore Loma Well #4 to determinethe
aquifer'hydrauliccharacteristicsat this locationon July 11 and 12, 1991.
Water was withdrawn from ComoreLoma Well #4 at approximately850 gallons per
minute for 8 hours while monitoring the water level in the pumpingwell and an
observationwell 930 ft away. The pumpedwell showed over 12 ft of drawdown
with no discernabledrawdown in the observationweil. The drawdown in the
pumped well was nearly instantaneous,showinglittle additionaldrawdown after
I minute. The transmissivitywas calculatedto be approximately140,000
ft2/dayusing the Jacob solution. This gives a hydraulicconductivityof 1300
ft/day for the 110 ft intervaltested. The high transmissivityand geologic
setting suggestthe aquifermay in part producewater from the Snake River
Plain aquifer. However, the warm water temperature(71°F)indicatesthe
presence of a geothermalsource typicalof the foothillsaquifer. The storage
coefficientcould not be calculatedsince no water level declinewas detected
in the observationweil.

ii



- AQUIFER TEST AT COMORE LOMA WELL #4, IDAHO FALLS, IDAHO

I. INTRODUCTION

Comore Loma Well #4 was drilled at the Comore Loma subdivision,

approximately5 miles east of Idaho Falls, in June 1991. The well is intended

to serve as a large capacitywater supply well for the subdivision. An

aquifer test was conductedJuly 11 and 12, 1991 to estimatethe transmissivity

and hydraulicconductivityof the aquifer. A short step test with flow rates

of 270 to 850 gallons per minute was performedand then the water level was

allowedto recover to staticconditions. The well was pumped with a

submersiblepump at a rate of 850 gallons per minute for 8 hours. The pump

was turned off and the water level recoverymeasured. AppendixA containsthe

test plan for the pumpingtest.

2. LOCAL HYDROGEOLOG¥

Comore Loma is locatedon the eastern edge of the Snake River Plain

(SRP) in the foothillseast of Idaho Falls (FigureI). This area is located

approximately160 ft above the SRP. The area is locally coveredwith

surficialsedimentscomposedprimarilyof loess. Outcrops of volcanic ash

flow deposits and rhyolitecan be found in the perennial stream channelsnear

this location.

The geology of this area indicatesthe wells are near the contactof

Snake River Plain basalt (coveredwith sedimentarydeposits)and Tertiary age

felsic volcanics, primarilyash flow tuffs and rhyolite (Bond and Wood, 1978).

The SRP aquifer consistsprimarilyof numerousthin basalt flows interlayered

with sedimentarylayers and ash flows. The exact location of t,,=.contact

betweenthe rhyolite and basalt is uncleaF,b,ltit is probably at the contact

of the foothillsand the Plain. The geologyof the well site is composedof

ash flows, rhyolite,and basalt flows, based on informationcontained in the

driller'slogs. Prosktaand Embree (1978) suggestthe area immediatelynorth

of this site is a caldera, and if their mapped area was extended south, the

Comore Loma site would probablybe includedin this area.

I



_'IIII II'



" Four wells are located in the vicinityof Comore Loma subdivision

(ComoreLoma #I through #4). All of these wells have been installedfor water

productionfor the subdivision. Informationfrom the driller'slogs was used

to generate a geologic cross section (Figure2). Copies of the existing

drillers 'logsare included in AppendixB. Water was encounteredat a depth

of 308 ft in well #4. The water levels in the other 3 wells appear to be at

the same elevation. Elevationshave not been surveyed,so this data is taken

from topographicmaps.

3. WELL INSTALLATIONAND COMPLETION

Comore Loma #4 was drilled with an air rotary drill rig using water and

polymer to remove cuttingswhile drilling. The completiondiagram is

presentedin Figure 3. The driller'slog indicatedthat the well made

approximately15 gpm of water at 335 ft, 10 gpm at 351 ft, 50-60 gpm at 415

ft, and then flow increasedslowly to 491 ft. The remainingwater was made

from the 491 to 512 ft interval. The majorityof the water came from firm and

broken rhyoliteat this interval. The well has a total depth of 512 ft with

12 in casing to 280 ft and 10 in casing to 490 ft. Two ten foot lengthsof 10

in slottedcasing are locatedfrom 400 to 410 ft and 480 to 490 ft depth. The

10 inch slottedcasing is factorybuilt with four inch long slots, I/4 inch

wide, with 10 slots around the casing,and three lengthsof slots per ft.

From 410 ft to 480 ft the well has torch cut slots, with 6 slots around the

casing, I/4 inch openings, four inch lengths,and two slots per ft. The well

is open at the bottom of the well from 490 to 512 ft. The geology of the

saturatedzone is described as rhyoliteto 311 ft, basalt from 311 to 321 ft,

rhyolite to 408 ft, basalt to 421 ft, pumice to 491 ft, and then rhyolite to

the bottom of the well to 512 ft.

A 110 horse power Pleuger submersiblemotor (ModelVI080)with a four

stage pump was placed in the well at a depth of 437 ft. Six inch casing was

used to transportwater to land surface. A six inch orifice and manometer

were used to measure outflow from the weil. Flow measurementswere made every

I/2 hour. A 100 psi transducerwas placed at approximately428 ft depth and a

20 psi transducerwas placed at approximately338 ft depth. Both transducers
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were used to monitor the water level changes during all the subsequenttests.

The staticwater level was measured at 308.26 ft below the top of the casing

at the start of the test.

The well was undisturbedfor approximatelyseven hours following

installationof the pump, then pumped for I/2 hour at variouspumping rates to

test the equipment and set the pumpingrate. Data from the I/2 hour test are

included in Appendix C. The well was allowed to recover for I/2 hour and then

the long term test was run at a constant outflowof 850 gpm for eight hours.

The eight hour test data are includedinAppendix D. The water level recovery

was monitoredwhen pumpingwas stopped (AppendixE).

Water level measurementswere recorded from the two transducersfor all

portions of the tests. Only data from the 20 psi transduceris presented

since this transducergives more accuratedata than the 100 psi transducer.

Data from both transducersshowed general agreementin the readings. Water

level in well #I was recordedduring the pumpingportionof the test to detect

any water level response at this weil. A Power'selectric water level sounder

was used to measure the water level. No appreciablewater level change was

detected in well #I. Well #I is located65 ft higher and approximately930 ft

to the east of well #4.

4. AQUIFER TEST DATA ANALYSIS

Data from the pumpingand recovery tests is plotted in Figures 4 and 5.

A transmissivityof 140,000ftZ/daywas calculatedusing late data in Jacob's

solutionfor both the pumpingand recovery tests. Tilehydraulicconductivity

is 1,300 ft/day based on a screened intervalof 110 ft. Theis curve matching

techniquesdid not work for these analyses due to the small amount of

additionaldrawdown after the first few minutes of pumping and recovery. A

storagecoefficientcould not be determined becauseno drawdownwas detected

in the observationweil.

Early data (firstone min pumping and two min for recovery)was not used

for either test analysis. Early data for the pumping test is not usable

6
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" becausethe pump withdrawswater at a much higher flow rate at the sta_t of

the test becausethe pump column has not filledwith water. Therefore,the

higher pumpingrate producesmore drawdown for the first minutes of the test.

Early data from the recoverytest shows the influenceof recharge to the

aquiferbecause there were no check valves in the pump column to preventwater

from moving from the pump column back into the aquifer. This affectsthe

water level in the well for a few minutes at the start of the recoverytest.

After a few minutes, the water level representsthe true aquifer response,and

the data can be used to calculatetransmissivity.

The specific capacitywas calculatedfor five pumpingrates (Table I).

The specificcapacity decreasesby a factor of 2.4 as the pumping rate

increases. The specific capacitywas used to estimate a transmissivityof

15,000to 36,000 ft2/day(Drisco11,1986). These estimatesare much lower

than those determined by the more reliablemethods used above.

Table I. Specific capacityfor pumping rates between270 and 850 gpm

PumpingRate Drawdown SpecificCapacity
(gpm) {ft) (gpm/ft)

270 1.59 169

378 2.82 134

530 5.33 99

750 9.57 78

846 12.51 67

A water samplewas collectedtoward the end of the pumpingtest. The

sample had a conductivityof 800 micromhos/cm@ 25°C. In comparisontap water

in Idaho Falls has a conductivityof approximately500 micromhos/cm. The

water from this well is slightlyharder than the water availablein Idaho

Falls. This conductivityis similarto those measured in the Rim Rock area.

Water temperaturewas measured at 71°F during the pumpingtest. This

temperatureis higher than normallymeasured in the Snake Plain Aquiferwater.

9
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Measurementsat the INEL range from 50 to 66 with an averageof 56°F (Nace et

al., 1959). The foothillsregion (Rim Rock Subdivision)east of Idaho Falls

is known to have wells with temperaturesin the 70 to 80 °F range (Hubbell,

1981). This may be due to hot waters rising along faults or higher subsurface

temperaturesdue to residualheat of volcanism.

5. CONCLUSIONS

This test was conductedto measurethe hydraulicpropertiesof the

aquifer near the Comore Loma site and to determine if this site is located

over the Snake River Plain Aquifer. Results from the test are conflicting,in

that the aquifer propertiesmeasured from the test indicatethe transmissivity

is comparableto those values measured in the the Snz_keRiver Plain Aquifer

but the temperatL_redata suggestthe water is from the fo,othillsaquifer.

Comore Loma well #4 is probably locatedon the edge of the Snake River Plain

aquiferwith characteristicsof both aquifers.

/
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APPENDIXA
AQUIFERTEST PLAN PROCEDURES



" Test Plan Comore Loma AquiferTest
July I, 1991

Introduction

The Comore Loma site is located approximately5 miles east of Idaho
Falls in the foothills. One of the proposed sites for the Bonnevillecounty
landfill is locatedapproximatelyI/2 mile to the east of the aquifer test
site. A pump test will be performedon the new Comore Loma well #4 while
monitoringthe Comore Loma well #I, locatedapproximately900 ft to the east
of the test weil.

Aquifer Test Deslgn

A submersiblepump will be placed in the well with a 100 psi transducer
attachedto the riser pipe. The transducerwill be set 10 ft above the
submersiblepump at a depth of 70 ft below the water table (the transducerset
at 377 ft bls). Another 20 psi transducerwill be placed approximately35 ft
below the Nater table. The anticipateddrawdown in the pumpingwell is
approximately10 to 15 feet. The submersiblepump has a rated capacity of
approximately800 gpm. A 10 psi transduceris plannedto be placed in the
observationwell (ComoreLoma #1) at a depth of 15 ft below the water table
(391 ft bls). Anticipateddrawdown is very small becausethe observationwell
is locatedapproximately900 ft from the pumping weil. All equipmentin
contactwith water in the well will be sprayedoff with a high pressure steam
cleanerand rinsedwith methanol.

Initialset up and collectionof antecedenttrend.

Pumpingwell - The 0- 100 psi transducerwill be attachedto the riser
pipe above the submersiblepump while the pump is being installed. The
transducerwill be placed a couple of feet above the pump. The pump will be
set at an approximatedepth of 387 ft below land surface,80 ft below the
water table. The maximum pressurerating for the transduceris 231 ft of
water. The transducerwill be placed at a depth of 70 ft below the water
table. A second transducerwill be placed at a depth of 35 feet below the
water table. This transducerwill be used to measure the water level if the
well shows little drawdown from the pumping. The lead wire should be taped
every 10 ft to the riser pipe to preventproblems. The data logger will be
set up to collect data on five minute intervalsto providean antecedentwater
level trend in the weil. The depth to water will be measuredto referencethe
depth of water measured by the transducer (if possible).

Observationwell - The depth to water will be measured in Comore Loma
well #I and the pump turned off until after the aquifertest is completed. A
1.25 in flush coupled guide pipe will be run in the well and hung to a depth
of 30 ft below the water table. The 0 to 10 psi transducerwill be loweredto
15 ft below the water table. The data logger will be set up to collectwater
level measurementson 5 minute intervals.

Data from the pumping well data logger will be down loaded for the
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antecedenttrend prior to startingthe pumpingtest, The data logger in the
observationwell will run continuouslyfrom when it is installedto following
the recovery test.

Pumping Test

Following installationof the submersiblepump the pump will be started
and run for approximatelyan hour to test the system,check the flow rate, and
initiallymeasure the response in the weil, for adjustingthe pumping rate.
Water dischargerate will be recorded by an in-lineorifice and manometer. A
valve will be locatednear the pump to allow the flow rate to be regulatedto
approximately90% of total flow. The valve will be used to restrictthe flow
rate slightly. As the pumping head increases,the valve can be opened to keep
the flow rate constant.

Followingdown loading of the antecedenttrend d,_tafrom the pumping
weil, the data loggerwill be set up to collectdata for the pumpingtest.
The data logger will be starteda secondprior to startingthe 8 hour test.
The flow rate should not vary more than 10% over the pumping test. Hermit
data loggerswill collect the water level data from the wells during the
pumping test. The dischargerate should be checked, recorded,and adjusted as
necessary at 10 minute intervalsfor the first hour, then on I hour intervals
to keep the pumping rate with 10% of the starting rate.

RecoveryTest

The well will be pumped for 8 hours and then the pumping well data
logger downloadedand data recorded prior to stopping the test. The data
logger will be reset and then the pump turned off and the valve closed to slow
water moving down the pump column.

Equipment suppliedby EGG

Pumpingwell - Hermit #356, 0 - 100 psi Druck transducer
0 - 20 psi Druck transducer

Observationwell - Hermit #646, 0 - 10 psi Druck transducer (ratedto 23 ft)
Guide pipe 1.25 in diameter flush coupled, 400 ft

Transit and Surveyingrod (stadia),Steel tape 300 ft

Solinst water level tape, 600 ft length.
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.... WELLDRILLER'SREPORT I!J;h':(' ', ,, ,'_; _
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Addrect .]_oUte 3 Box &7A Idaho Fallsp.Idaho Temperature._..___' F, Ouaflty Good

Artesianclosed,lRpre_re_p,tl,
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_] New well O Deepened [] Replacement O Pump O Balk.' I"1Other

Dish.ge O,P,M. OfewDow. Hou_Pumped
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I ,.

3. PROPOSEDUSE

_] Dc_lasti¢ C] ffrk_ltkwt r"] Test [_ Oth_(_edfy _ 9. LITHOLOGIC LOG
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Comora Loma Prepumping test

7/11/91 start 16 :24

. gallons/min
0 16.11 850

0.0033 16.1 4 1.39

0.0066 16.5 4.5 1.46

0.0099 16.49 5 1.43

0.0133 16.69 5.5 1.05

0.0166 16.88 6 1.51

O. 02 17.12 6.5 I. 06

O. 0233 17.03 7 3 •2 270

0.0266 17.02 7.5 2.7

0.03 17.31 8 2.8

0.0333 17.47 8.5 2.99

0.05 17.41 9 2.58

0.0666 17.86 9.5 2.47

O. 0833 17.66 I0 3 •06

O. 1 17.82 12 2.83

O. 1166 17.54 14 5.53 530

O. 1333 17.6 16 5.34

O. 15 17.22 18 5.12

0.1666 17.08 20 12.08 850

O. 1833 16.81 22 12 •27

0.2 16.45 24 12.39

0.2166 16.37 26 12.33

0.2333 15.81

0.25 15.49

0.2666 15.22

0.2833 14.93

0.3 14.5

0.3166 14.35

0.3333 13.92

0.4167 11.58

0.5 9.8 750

0.5833 9.51

0.6667 9.57

0.75 9.46

0.8333 9.46

0.9167 9.55

1 9.61

1.0873 9.6

1.16 / 9.61

1.25 9.58

1.3333 9.67

1.4166 9.62

1.5 9.7

1.5833 9.64

1.6667 9.21

1.75 2.82 270

1.8333 1.11

1.9167 2.09

2 1.86

2.5 1.73

3 1.58

3.5 1.59 C-3

I
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F 13 : READY

E F G H I J K L

I ' Regression Output:
2 Constant 12. 19408
3 Std Err of Y Est 0.151104

4 R Squared 0.593408
5 No. of Observations 150

6 Degrees of Freedom 148
7

8 X Coefficient (s) 0.001192
9 Std Err of Coef. 0.000081
I0
Ii x is time

12 y is water level
13

14 /,\ lt

16 ., I_ _,.

__,._ s.j,oo,o< _,<.,t_ C_.,,_.t,.-,_<-,<-,-17
18
19
20
15-Jul-91 ll: 53 AM

I

D-4



Comora Loma Pumping Test

7/ii/91 Start 17:30 84 12.15 335 12.86

20 psi XD 850 gpm 86 12.2 340 12.56
0 0 88 12.41 345 12.66

0. 0033 0.09 4 12.13 90 12.35 350 12.46

0o 0066 8.38 4.5 12. iI 92 12.26 355 12.58 '

0.0099 12.06 5 12.01 94 12.42 360 12.58

0. 0133 3.62 5.5 ii. 94 96 12.25 365 12.59

0. 0166 3.48 6 II. 89 98 12.57 370 12.63

0.02 3.45 6.5 12.09 I00 12.34 375 12 .7

0. 0233 3.38 7 12 .22 105 12 .47 380 12.74

0. 0266 3.54 7.5 12 .34 ll0 12.39 385 12.72

0.03 4.38 8 12 .23 115 12.56 390 12.56

0.0333 4.92 8.5 12.18 120 12.44 395 12.66

0.05 8.38 9 12 .05 125 12 .36 400 12.68

0. 0666 I0.72 9 .5 12 .32 130 12.46 405 12.56

0. 0833 12.99 I0 12 .28 135 12 .4 410 12 .87

0.1 15.06 12 12.46 140 12.35 415 12.68

0. 1166 16.09 14 12.47 145 12.22 420 12.65

0.1333 16.92 16 12.21 150 12.42 425 12.7

0.15 17.62 18 12.34 155 12.2 430 12.6

0. 1666 17.71 20 12.44 160 12.46 435 12.48

0.1833 18.09 22 12.24 165 12.45 440 12.58

0.2 18.01 24 12 .39 170 12.33 445 12.59

0. 2166 17.74 26 12.27 175 12.56 450 12.68

0. 2333 17 .52 28 12.27 180 12.73 455 12.71

0.25 17.21 30 12.27 185 12.27 460 12.59

0. 2666 17.14 32 12.23 190 12.61 465 12 .65

0. 2833 16.88 34 12.23 195 12.59 470 12 .84

0.3 16.65 36 12 o39 200 12.57 475 12 .54

0. 3166 16.15 38 12.51 205 12.36 480 12.59

0.3333 15.93 40 12.49 210 12.62

0. 4167 14 .44 42 12.46 215 12.41

0.5 12.75 44 12.17 220 12.75

0. 5833 12 .04 46 12.32 225 12 .7

0. 6667 Ii. 9 48 12 .29 230 12.53

0.75 11.78 50 12.42 235 12.38

0. 8333 II. 86 52 12.25 240 12.28

0. 9167 ii. 8 54 12.24 245 12.47

1 11.89 56 12.3 250 12.61

i. 0833 II. 88 58 12.32 255 12.46

I. 1667 ii. 99 60 12.38 260 12.53

i. 25 12.09 62 12.46 265 12.64

I. 3333 iI. 9 64 12.36 270 12.78

1.4166 11.98 66 12 275 12.49

1.5 12 68 12.13 280 12.62

I. 5833 II. 89 70 12.28 285 12.53

I. 6667 12 .1 72 12.45 290 12.63

1.75 I1.98 74 12.46 295 12.85

I. 8333 12 .09 76 12.47 300 12.46

1. 9167 ii. 84 78 12.3 305 12.49

2 12 .09 80 12.3 310 12.51

2.5 11.96 82 12.45 315 12.61 .

3 12.04 0-5 320 12.35
3.5 12.02 325 12.39

330 12.7
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Comora Loma Pumping Test (R

7/12/91 Start 1:30 a.m. 2,5 0.27 78 0.12

20 psi XD Pumped at 850 gp 3 0.28 80 0.12 '

0 9.3 3.5 0.27 82 0.12

0,0033 9.09 4 0.27 84 0,12

0.0066 8.53 4.5 0.27 86 0.12

0.0099 7.59 5 0,26 88 0.12

0.0133 8 5.5 0.26 90 0,12

0.0166 7.49 6 0.25 92 0.12

0,02 6.6 6,5 0.25 94 0.12

0.0233 5.92 7 0.25 96 0.12

0.0266 4.69 7.5 0,2S 98 0.11

0.03 3,43 8 0.24 i00 0.ii

0.0333 3.13 8.5 0.24 105 0.Ii

0.05 0.15 9 0.24 110 0.11

0.0666 -3.21 9.5 0.24 115 0.i

0.0833 -4.78 i0 0,24 120 0.1

0.1 -5.47 12 0.22 125 0.1

0.1166 -5.97 14 0.21 130 0.1

0.1333 -5.69 16 0.2 135 0.i

0.15 -5.68 18 0.2 140 0ol

0. 1666 -4. II 20 0.2 145 0.09

0. 1833 -3.89 22 0.19 150 0.09

0.2 -3 .21 24 0.18 155 0.09

0. 2166 -3.16 26 0.18 160 0.09

0. 2333 -2 .76 28 0.17 165 0.09

0.25 -2 .81 30 0.17 170 0.09

0. 2666 -3 .1 32 0.17 175 0.09

0. 2833 -i. 94 34 0.17 180 0.09

0.3 -2.96 36 0.16 185 0.09
0.3166 -2.84

38 O. 16 190 O. 09

O. 3333 -3 •32 40 O. 16 195 O. 09

O. 4167 -2 •37 42 O. 15 200 O. 09

0.5 -3.09 44 0.15 205 0.09

O. 5833 -2 •34 46 O. 15 210 O. 09
L

O. 6667 -2 •31 48 O. 15 215 O. 09

0.75 -1.53 50 0.15 220 0.09

O. 8333 -I. 48 52 O. 14 225 O. 09

O. 9167 -I. 56 54 O. 14 230 O. 09

1 -i. 25 56 O. 14 235 O. 1

1.0833 -1.18 58 0.13 240 0.i

1.1667 -i.01 60 0.13 245 0.09

1.25 -0.79 62 0.13 250 0.09

1.3333 -0.56 64 0.13 255 0.09

1.4166 -0.59 66 0.13 260 0.09

1.5 -0.66 68 0.13 265 0.09

1.5833 -0.56 70 0.13 270 0.09

i. 6667 -0.37 72 O. 13 275 O. 09 "

1.75 -0.29 74 0.13 280' 0.i

1.8333 -0.2 76 0.12 285 0.09
1.9167 -0.04

2 0.21 £-4



290 0.09

295 0.09 535 0.09

300 0.09 540 0.09
545 0.09305 0.09 !

310 0.09 550 0.09

315 0.09 555 0.09

320 O. 09 560 O. 09

325 0.i 565 0.08

330 0.I 570 0.08

335 0.09 575 0.08

340 0.09 580 0.08

345 O. 09 585 O. 08

350 0 09 590 0.08

355 0.i 595 0.08

360 0.I 600 0.08

365 0.i 605 0.08

370 O.1 610 0.08

375 0.I 615 0.08

380 0.I 620 0.08

385 0.I 625 0.08

390 O. I 630 O. 08

395 O.l 635 0.07

400 O. 1 640 O. 07

405 0.i 645 0.07

410 0.i 650 0.07 _ "

415 0.i 655 0.07

420 O. 1 660 O. 07

425 0.i 665 0.06

430 O. 1 670 O. 06

435 O. 1 675 O. 06
680 0.06

685 0.06

690 0.05

695 0.05

70O O.O5

7O5 O.O5

440 0.i 710 0.05

445 O.l 715 0.04

450 0.i 720 0.04

455 0.I 725 0.03

460 O.l 730 0.03

465 0.i 735 0.03

470 0.i 740 0.03

475 0.i 745 0.03

480 0.i 750 0.03

485 0.i 755 0.02

490 O.l 760 0.03

495 0.I 765 0.02

500 0.i

505 O. 1

510 0.I

515 0.i

52O 0.1 E-5
525 0.i

530 0.i
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