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AQUIFER TESTS NEAR THE IDAHO FALLS FOOTHILLS

ABSTRACT

Ground water pumping tests were performed in two wells located in the
foothills east of Idaho Falls to determine the aquifer characteristics at
these locations. These data were used to differentiate this aquifer from 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 transmissivity is estimated to be 525,000 gpd/ft and 450,000
gpd/ft, respectively. The hydraulic conductivity is 925 ft/day and 1,070
ft/day, respectively. These hydraulic conductivities are similar to those
measured in the Snake River Plain aquifer. Water level data in these wells
are consistent with the water table in the Snake River Plain aquifer and
indicates ground water movement from the foothills toward the Plain. The high
transmissivity suggests water may move rapidly from the foothills area to mix
with water in the Snake River Plain aquifer. Elevated water tcmperatures (76
and 70°F) and high specific conductivities in these wells indicate the
presence of a foothills aquifer with characteristics that can be used to
seperate the two aquifer systems.
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AQUIFER T AR THE IDAHO FALLS FOOTHILLS

1. INTRODUCTION

Pumping tests were performed at two wells in the foothills east of Idaho
Falls to determine the aquifer characteristics in their respective areas.
Locations of the test sites are presented in Figuré 1. Tests were performed
at the Ritter well on August 14, 1991 and the Walton well on August 29, 1991.
These wells were chosen because they are close to areas being considered for
the new Bonneville County landfill. The wells are located near the boundary
of the Snake River Plain Aquifer and the foothills aquifer.

2. TEST METHODOLOGY
Single well pumping tests were performed in the wells. Water level

measurements were made in the well with a Solinst electric water level tape
with gradations of 0.02 ft. Readings of 0.01 ft can be estimated. Water

Tevel readings were recorded before, during, and after pumping. Pumping

continued until the water level reached steady state conditions. Discharge
was recorded by measuring the discharge in a calibrated measuring container
for a given time period.

3. RITTER WELL DATA

The Ritter well is located in the NE 1/4 of the NW 1/4 of fection 29,
Township 2 N, Range 39 E in the foothills east of Idaho Falls at an
approximate elevation of 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. Differences in water Tevel suggest the water level has risen
approximately nine feet since the well was drilled. Water level elevation is
presently at approximately 4705 ft.

The Ritter well obtains water from what is interpreted as volcanic tuff
(described as sandstone) and broken rhyolite (Appendix 1). Most of the water
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Figure 1. Location of wells. )
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is probably obtained from fractured rhyolite. The well is uncased from 37
feet to the bottom of the well at 431 ft. Water level in the well is at 355
ft, indicating 76 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 drawdown during the test. A1l of the drawdown
occurred in the first four minutes of the test, after which the water level
did not change. This water level response precludes determination of
transmissivity using classical methods based on the Theis analysis. Driscoll
(1986) presents an empirical equation to estimate transmissivity:

Q/s = T/1500

where Q is discharge in gallons per minute (gpm), s is drawdown in ft, and T
is transmissivity in gallons per day per ft. This well has a specific
capacity of 350 gpm/ft and an estimate of transmissivity of 525,000 gpd/ft.
Dividing this by a 76 ft saturated thickness gives an estimate of hydraulic
conductivity of 6900 gpd/ft® (925 ft/day). These estimates are equivalent to
those found in highly permeable basalts, karst limestones, clean sands, or
gravel (Freeze and Cherry, 1979). The pumping water Tevel in the well
recovered to the original water level in 2 1/2 minutes after the pump was
turned off. The hydraulic conductivity from this pump test is similar to the
value determined by the pump tes. on well Comore Loma #4 (1300 ft/day).

Temperature and specific conductivity were measured in this well. The
temperature of the water was 76°F (the well owners stated the water
temperature has been measured as high as 80°F after extended pumping). The
temperature is elevated above those measured in the Snake River Plain Aquifer
and is similar to, but higher than measurements obtained from the Comore Loma
#4 well (71°F).. The specific conductivity was measured as 860 micromohs.
This is similar to, but also higher than measurements from the Comore Loma
well #4 (800 micromhos). The hydraulic, temperature, and chemical properties
measured in the Ritter well are similar to those measured in the Comore Loma
Well #4, tested previously. This infers the hydrologic conditions are similar
between the sites, and the twe wells may obtain water from the same aquifer.

3
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4. WALTON WELL DATA

The Walton well is located in the NE 1/4 of the SE 1/4 of Sectﬁon 18,
Township 2, Range 39 in Bonneville County (Figure 1). This well is located
one and 3/4 miles northwest of the Ritter well. This well is located closer
to the Snake River Plain aquifer than the Ritter or Comore Loma #4 well and is
at an elevation of 4860 ft, 200 ft lower than the Ritter well.

The well was drilled for Harold Lund in 1975. 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
approximately one foot below land surface, this indicates the water level has
dropped three to four feet since the well was drilled.

The water level elevation is approximately 4693 ft, about 12 ft lower
than the water table in the Ritter well. Since ground water flow in the Snake
River Plain aquifer is generally toward the southeast, the water level in
wells in the Plain near the Ritter’s well would be anticipated to be lower
than in the Walton well. The hydraulic gradient near this site is estimated
to be 20 ft per mile (Mundorff et. al. 1964). Projecting this gradient to
this site suggests an approximate 20 ft head difference between the Ritter’s
well and a well in the Snake River Plain aquifer. This indicates the

direction of ground water flow is from the foothills toward the Plain. Since,
" the elevations are taken off of topographic maps these measurements are only
estimates, accurate to about 10 ft.

Water is obtained from pumice that underlies alternating layers of
basalt and cinders. The well is uncased from 170 ft to the bottom of the well
at 220 ft. The water level in the well is at a depth of 167 ft, indicating 56
ft of saturation.

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. AIl of
the drawdown occurred in the first half minute of the test and after which the
water level stayed constant. This water level response precludes

4
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determination of transmissivity using classical methods based on the Theis
analysis. The equation listed above was used to estimate a transmissivity of
450,000 gpd/ft using the calculated specific capacity of 300 gpm/ft. Dividing
this by a 56 ft saturated thickness gives an estimate of the hydrauiic
conductivity of 8000 gpd/ft? (1070 ft/day). The hydraulic conductivity of the
Walton well is very close to values obtained from Comore Loma #4 and the
Ritter well., These estimates are equivalent to those found in highly
permeable basalts, karst limestones, and clean sands or gravel (Freeze and
Cherry, 1979). The water level in the well recovered in two and a half
minutes to the original water level following pump shutoff.

The temperature of the water was 70°F during the pumping test. The
temperature is elevated above those measured in the Snake River Plain aquifer
and is similar to measurements obtained from the Comore Loma #4 well (71°F).
The specific conductivity was measured as 580 micromohs. This is
significantly lower than values measured in the Comore Loma well #4 or the
Ritter well (800 and 860 micromhos, respectively).

5. CONCLUSIONS

Single well pumping tests were performed in two wells in the foothills
east of Idaho Falls, near the proposed sanitary landfill locations. Results
from pumping tests indicate these wells have high hydraulic conductivities of
approximately 1000 ft/day. The high hydraulic conductivities from the tests
are comparable to those measured in the Snake River Plain aquifer. Water
level data in these wells are consistent with the water table in the Snake
River Plain aquifer and indicates ground water movement from the foothills
toward the Plain. The high transmissivity suggests that water may move
rapidly from the foothills area to mix with water in the Snake River Plain
aquifer. Elevated water temperatures and high specific conductivities in
these wells suggest the presence of a foothills aquifer that has
distinguishable characteristics that could be used to separate the aquifers.
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6. RECOMMENDATIONS

Elevated temperatures and higher specific conductivity in wells in the
foothills east of Idaho Falls suggest a distinguishable aquifer system that
extends from the Thunder Ridge area through Rim Rock to the Comore Loma
subdivision. This area should be characterized to determine the boundary of
the Snake River Plain Aquifer in this region. This can be done by examining
the geology, hydrology and geochemical characteristics of wells in this area.
Static water level measurements combined with well elevation surveys could be

“used to determine ground water flow directions and the hydraulic gradients in
this region. Temperature and chemical data would help delineate the location
of the boundary of the Snake River Plain aquifer and the foothills aquifer.

‘
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USE YYPEWRITER OR
BALL POINT PEN

Btata of Idaho
Department of Wator Resource J

WELL DRILLER'S REPORT,

State law requires that this report be filad with the Director, Department of Woter Resources wilbik
days after the completion or abandonmunt of the weil,

RN E\ }
\ﬁ‘ 10-16 ]

By e

De T T T
1, WELL OWKER 7. WATER LEVEL b eactern Distict Olfce
Name __MIKE WATSON ( q ! -“" C(') Static water level 365 feet befow fand surface
Flowing? (3 Yes (4 No G.PM, flow_ —_—
Address_511_Davidson St Idaha Ealls, 1D Temperatura S F. Quatity
Artesian closed-in pressure Pl
Qwne:'s Permit No, Controlled by 0 Valve 0 Cap 0 Plug
2. NATURE OF WORK 8, WELL TEST DATA
M New well CJ Deepened O Replacement 0 Pump D Balter ® Other Air
Discharge G.P M. Draw Down Hours Pumped
{1 Abandoned {Jescribe method of abandoning) 5E
3, PROPOSED USE
XI Domestic 3 wrigation 13 Test 3 Other bapecity type) a. LITHOLOGIC LOG
" wucipsl O Industrial  [J Stock  [] Wowte Disposol or | Hale | Denth Matorisl L
) . Infection Olam. [ From | Te Yo | Ne
: 8 Q0 3 Clay ; X
4. METHOD DRILLED 23 _l40 Rinlite
73 Red Rinlite & Clay %
O Cable 0 Rotory [ Dug D Other Jag 106 Ggg“mm
1061109 | Rinltite
5, WELL CONSTRUCTION 1091157 L Sand- tane
1572 1165 | Rinlite
Diamater ol hole ___B__ inches Total depth _431 ___feet 1551181 _| Greyv Sandstone 1
Casing schedule:  XJ Steel O Concrete 1811190 | Red_Sandstone <
Thickness - Olometer Frem To
190!374 _| Sandstone X
250 Inches inches 4_]__ teat 37 feet 3741431 [ Rroken Riolite X
Inches inches feat {eat
inches incties feot teat
inches inches feat tvet
inches Inces feet fest
Was casing drive shoo nned? 0 Yo X No
Was o packer or seal used? X4 vos 0 No
Perforated? OYes fXNo
How perforated? (O Factory [ Knife O Torch
Size of perforation imnvhes by Inches
Nuymbar From Yo
- perlorations feat foet
perforations _ feat faet
perforutions feat __ fost
Well screen installed? QYes XX No
Manufacturer's name
Type Model No.
Diameter . Slot size___ Set from feet to . feet
Dismeter __ Slot size ___ Set from feet to foet
Gravel packed? (J Yus KX No Size of gravel
Placed from feet to feet

Surlooe veol depth 18! _ Malariol used in saof (I Cement growt

3 Puddling ciay  Well cuttings

Seabnq procedwrs used [ Shwry ot [ Ternporery ourfoce cosing

I Oveevoro 1o ses! dosth

10,

Work started __7/R/71 tinished __1/11/77

11 DAILLERS CERTIFICATION

Fem Home LOUG. CUSHMAN DRILLING CO. . Firm No.12.
addross 245 S. Broadway Blkft., 1D /13717

Signed by (Fiem O"W
- @A_Jr:

Oporaior)

8. LOCATION OF WELL
&
Skeich map location must agres with written location, -~
N
X H
..-.....-...3-_. .
w [
: Lovedvocoaafonsd Lok Ho, Bock Ne.
County_Bonneville
NE % NW visee_29 1.2
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u

L T I [ETTIY IR TR TI T I

LRTERTARNTE LI RN I TRl H’W'w N

emEowon g ’W CRUTC ey

g



l*—e—;;.;\;l-‘;ih;—‘)_l;‘ . Ylute ol Ldulo : ‘
us PEWHI Department o

BALL POINT PEN partme f Water Resources |

t

+

~ ‘ WELL DRILLER'S REPORT

'

i ' .
| \ State law 1equires thut this repart b liled withthe Director, Departmant of Waler Rasaurces within 30
: days after \ne completion or abandaninent of the veell,

| '1
| ' i1. WELL OWNER , 1. WATER LEVEL
) i wame.. Harold Lund ('Ua | Yo b U Statle water level 164 ___ fest bolow fand surface :
) . ) Flowing? (1 Yes @ No GPM flow . oo ‘
| i Address_Roube 1 Box 184 Idaho Falls, Idaho Temparature _____" F. Quality _ Good ..
¥ t Artesian closed:in prassure __ P8
i | Owner's Permit Na. Conrelled by (1 Valve ClCap 0} Plug
! 2, NATURE OF WORK 8. WELL TEST DATA
! | @ Newwell O Decpened O Replacement 0 Fump O Baiter O Other .
l' ' Olschatgs G.P.M, Draw Dawn Hours Purnoed
. ) Abandoned (describe method of shandoning)
i | m
I
a4l 4
i 3, PROFOSED USE
i i
it ] ' O Domestic 3 wrigotion Ot 0O ?ﬁm(undfy typs) 9. LITHOLOGIC LOG
Hil
i O] vunicipad ) Industril ) Stock 1 Wotte Oispotal or | Hote | DeOth Materlsl
;" : Injecti Dlom. | Fram | To
§ 6_10 16 _!Topseil
3;;} 4. METHOD DRILLED 3 2 im_Gr,ay_JJa.a.alt
¥ 25 127 _{Cindery
§] i 0O Cable X Rotory O Dug D Other 27 135 | Firm_(ray_Raaalt
4 | 35 1138__|0inders -
‘f , | 5 WELL CONSTRUCTION 28 53 F{ . Gray Basalk
&Y N 53 _1.85._|Cindera
3 Dismeter of hale __6___ inches  Total depth _220___lest 55 197 | Firm Oray. Basalt.
i Casing schedule: X Steal (3 Cancrete 971135 Bro\m_P.!-v! a
5‘: | Thicknass Dismater From Ta % 134 220"4 White Pumice <
3 _a250_. inches __ 6 inches +___ 1 feet _170_fest Water 165! _ta 180!
i inches Inches foet feot . 1901 _to 220!
inches inches feet feat v
inches inches feat foet
, Inches _____. inches . feet _____feet i 1
\Vas casing drive shos used? & Yos Q Ne
\Was a packer ar seal used? £ Yes B No L -
Perforated? 0 Yes % No T
How perforated? (] Factory (O Knife Q Torch
Size of perforation __.___ inchesby ____ Inches Ty —!T“rﬁ-r* (f'f*r—‘-—-“———-- 1
Humber From Ta ]. llj_ - '1... ‘_‘A, }s I‘
e POt {orations feot fet T SILl ]
perforations feat faet T T o s e
) perforations feot faet s g
i e deranl ol Yislet [o
T vt screan fnstotted? OvYes B No epuzeal LI gldc"”m’ -p—
. Manufacturur’s name L Ot i
! TP e ModeiNo, .
Diamever .. Slot size ___, Set from ... festto feet
Diametet . Slot size ___ Set from feet 10 feet
e
Gravel packed? 1 Yes (% No Size of gravel
Placed trom feat to leat
Surfoce seal depth.d 2 Material used In seal [ Gament grow
Bentonite Puddling clay  TJ Well cuttings
Seatng procedure ueed [ Sty st ) Temporory surfoce coming
B Overbars 10 seel depth
K \ 10,
| | & LDCATION OF WELL = Wark started August 16, 1975finished _Aug. 18, 1975
. Skatch map location must agree with written locnlb/
! N 3/
[ T ‘| 1. DRILLERS CERTIFICATION
. N ‘
o --—ﬂ;----—--;--« Subdivision Nome, Fum NomAlurew Well Drilling Contr. fim na B __
« w .
; L ock Addrers 1268 East 17th Street  pow 12-18-75
N A R it ——— e e Idsho Falls, o 83)0]
| Sigred by (Fiem Offickol) Geabs Ml
County.. Bonnsville ond
. Rperator) .
NE__%_SE %sec.__18 1.2 n&A_39 e iy
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WATER LEVEL/PUMPING TEST RECORD.  PAGE_|__OF_2

| = 323140010
i PROJECT CCUV\M_C‘?)CMO-— WELL R)%er' SITE__ 2245 &, Rimrock Z)m"ﬂ—
: SCREEN ____________ MEASURING POINT E&é_ﬁdﬂ;&aﬂ.z%mm ABOVE /7 inchosr
f| - seTnG , DESCRIPTION GROUND SUHFA?
‘ STATIC 359, %2 #g) MEASURED WITH __a/ins?— patemive /747
WATER LEVEL = ' /7
DRAWDOWN 31@' START OF TEST __ 9930 PUMPING 7?/’,74‘2#
, RECOVERY O END OF TeST ___ OF.50 WELL
' DISTANCE FROM WELL ‘ ORIFICE
MRS AT R e ghore 27207
| Aad cﬁ;‘aa. SR (o [0 Pl
DATE & | WELL HELD WET DEPTH TO DEW.V| ART.2 Q MANO- REMARKS?
TIME OR (#) () WATER (;, CORR.| s’ {gpm) METER
t{mins) {ft) (fr) (ft) {in)
90| O 355,821 O o
09231 O ; 254,80 O 9
O78b | O ' 3355 o) Q
0920001 355, 820 O D ~Furn on pomp
3095, 25 35557 .05
og:2misol L850 3o o3| [0
o305 75 35595 |.03
09R) 9| /.0 35,957 .03
#3)39 /5 557,% b |04 . (0.7
3264 2,0 255, 85 | .03
0. 22:30 2,5 39595 | p3 /L5
Q.30 3,0 355,351,053
D333 3.5 dss . 8le| .04 RS
9.34.00 4.0 s, # |-0Y
734 B0 45 55, $l| | /3
93560 5 ass 8| |
.25 Bo &3 355 ¥k /3
Z:3Leo b 2<%, §lo
180030 b2 255, 8L /3.4
H37.do 7 355, 8l
g:27: 30 29 355, Blp 3. b
33, po ¥ 255 F,
7. 3230 §° 355, 8l
.37 @0 9 12,95, 84a
qor e (0 355 8L
To41:p0 1) 255,80 L —
q:4aiee (2 25554 | i
Q. y3ijoo 1 355. 8,
1) Dewatering Correction 2) Equivalent Arteslan Drawdown  3) pH, Spec, Cond., Temp., Waaihsr, Sand, Turhidity, ete.
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| WATER LEVEL/PUMPING TEST RECORD (Cont'd.) - PAGE_{_OF ‘—'Z/

T
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PROJECT CCIMMCZ/OW wmﬁﬁ[_“__ sime_ 2245 & Rimreck J)r/'tw
£ 333/4Hco/o g |
DATE & | WELL HELD WET DEPTH TO DEW.'| ART.2 Q MANO- REMARKS?
~TIME | OR {ft) ) WATER (;) CORR.| s {gpm) | METER
t {mins) {ft) | (ft) (ft) : {ir)
R 400 M LN AW /43
Ridscd 5 * 355,801 |
oH4s: %o 15;7 355, % (. f /ﬁrudﬂh‘faﬂmfs /2 /MCUA.L/
3‘7;%. dm lb 355. g(ﬂ T ITUSIEU 7077875
.47 ko |] ) 355, 4
.48 lo0 1 255 %l V|
— TLm
7 49.¢0 |9 335,80 ,
'50:90 20| 4" 35580 |.o¢ | shed of) e
e izo w8 0 265, 9l |, 0 \ g,a s&.ﬁ%;
L850 YE 201§ /S 4k, 255,84 1.2 \ 7
()R A 304 5. 89].02 I A .
2SS AR s _ la=sTea | Lol / K (o o
NS 9557 83 |, D) ] ( /
L2100 IH RL00 | 831,01 : . \ i
J 830 23| Q30 s” §2.] 100
[—
o /
AL AR X W TMH - bt
N /'07 i K $Co F604 mboy
2. A +£M7P/ 7¢ F
91419

1) Dewatering Correction 2) Equivalent Artesian Drawdown  3) pH, Spec. Cond., Temp., Weather, Sand, Turbidity, ete.
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2

Fage of
‘ AQUIFER TEST DATA
Owner TO‘ZV i Z‘J Ce /7L° 7 Address County ‘E‘D"’V'CL“ '//CSlale o |
Date 9/574/4 / Company perf;armlnglesl -E vii +E ) Measured by IM F{““‘ﬂ/‘/‘
well NoT‘QN»R 39‘:15_5_&“",1‘ Distance from pumping well . Type of test m !Ip“"’;? 7"”“7‘— Test No _._.L_._.._..
Measuring equipmant 53/"7‘ <7L i : :
| Time Data Water Level Data ‘ Dlschar%e Data , |
pumg oGt e —— ()|t L6 |ou g Bk Cammars s
Duration of aquifer test: Measuring point 108 dlasmer | oevous pumping? Yas No .X . affecting lest data
Pumping Recavery — ... | Elevaticn of measuring point gn ™ | Duraton : Ena
FIRE
E %g E §§ water | & é Watar
cuee| 2| 5 rerme] S5 E | oamen| | e
Date | time | ¢ v ment |© O | level [sors’ ment Rate
S/akA L Minde
259 o ersa’ -
R 49:ch | 67, 527 -
3.04 161527 _
31d 17,5’ —
216 | lungle -
v g | |-
3:28/6D ! [{gpm welh, Tosnad o
2.2 (67 /' ~ /3
203P (2 gewg
e Pump & Prlall on, -
20030 | 15 | leaby | Lo 4 ¢z Guue? _Heen -
270118 1 7Y 07 G com
3.0 | 3 ‘ [p2. K¢’ |, 0% g'bqg»,
333,150 | 3,7 9 o]
3 feo | Ho 167.85¢" 0732
?:3d/ 02 | (6.D (471587 01 Terp. £9°F
3400|109 l67.9% 0} Faem 68°F
34360 13,0 167.5%" 07 ) Colleded oder so e
3,500y o 167.9¢° D3 for € C. Ditirmimete,
330y |2z 1767, 514" 03 Tppa Temp 70 °F
Y6002 20.0 167,53 O
407400 |37 (a4’ 03
Ll 167.53 07 Fopm Tenp 70°F
(1pioo - Hoces P
‘:M'L 30 107 S — PQ“\P ) VS'/. ‘//f?umm:. )
419 o 1p 2.8 | - '
— B-4
q:18%° [o7. £ | -
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Owner \jOV/’ in (7Jd. ("iLO LA

AQUIFER TEST DATA

County

Al

Pagu

State

‘ oV
Date Z’/Q"/"/é]/

Well No.

Address
Company performing test

Distance from pumping well

EGy 6
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