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Overview

The Idaho Department of Water Resources (IDWR) was awarded a Department of Energy
(DOE) Supplemental Environmental Project (SEP) grant in July 2018, with a three-year project
period of July 1, 2018, through December 31, 2021. As part of the project, the drilling and
construction of ground water monitoring wells across the Eastern Snake Plain Aquifer (ESPA)
and within the Big Lost River Valley was completed (Figure 1). IDWR awarded the well
completion projects to the lowest bidding driller through two Invitations to Bid. In total, 36
wells were drilled and constructed, ranging in depths from 20’ to over 1,170’ below land surface
(bls). Details regarding the location and construction of the 36 monitoring wells are summarized
in the following sections. The wells are divided into two sections, ESPA Monitoring Wells and
Big Lost Monitoring Wells, and are ordered chronologically by drilling completion date within
each section.
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Figure 1. Map of SEP #2 Monitoring Wells
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Section 1. ESPA Monitoring Wells

Fourteen monitoring wells were drilled and constructed across the ESPA (Table 1). The purpose
of the wells is to provide dedicated, long-term monitoring locations in areas in which data was
sparce across the plain. The primary lithologic material encountered during the drilling of all the
ESPA monitoring wells was basalt with minor amounts of clay and sand interbeds. Submersible
pumps have been installed in most of the monitoring wells to facilitate water quality sampling,
and all wells have been equipped with continuous recording water level measurement devices.
The following sections describe the drilling and construction of each of the ESPA monitoring
wells.

Table 1. ESPA Monitoring Well Summary Table

1\‘;:: f;le Conll)];lte:ion g:;?lll D\il’);:lelt'o Ir})sltl:llll()e d County | Latitude | Longitude PLS
(feet bls) | (feet bls)

Fred Butte | 01/04/2019 990 872 Yes Power 43.0436 | -113.1012 | 04S 29E Sec. 29
Well #10 | 09/25/2019 580 480 Yes Butte 43.5946 | -113.3656 | 03N 26E Sec. 16
Well #5 06/22/2020 815 710 Yes Blaine 43.2537 | -113.1891 | 02S 28E Sec. 16
Well #18 | 08/14/2020 680 542 Yes Fremont | 44.1005 -111.8102 | 09N 39E Sec. 24
Well #11 | 08/27/2020 230 42 Yes Clark 44.4084 | -111.8090 | 13N 39E Sec. 36
Well #24 | 10/07/2020 323 98 Yes Gooding | 42.9412 | -114.8578 | 05S 13E Sec. 36
Well #21 | 10/30/2020 396 297 Yes Lincoln | 43.0336 | -114.3914 | 04S 17E Sec. 36
Well #20 | 06/28/2021 423 268 Yes Lincoln | 42.8206 | -114.2264 | 07S 19E Sec. 16
Well #15 | 07/01/2021 654 601 Yes Bingham | 43.1221 -113.0258 | 03S 29E Sec. 36
Well #22 | 07/19/2021 402 240 Yes Lincoln | 42.8633 -114.3805 | 06S 17E Sec. 36
Well #26 | 09/09/2021 415 252 No Jefferson | 43.7892 | -112.2667 | 05N 36E Sec. 06
Well #25 | 09/16/2021 275 158 No Jefferson | 44.0159 | -112.3497 | O8N 35E Sec. 16
Well #12 | 10/30/2021 1,170 1,070 No Clark 44.2593 -112.0154 | 11N 38E Sec. 30
Well #16 | 05/04/2022 1,218 1,040 No Butte 43.3169 | -112.9935 | 01N 30E Sec. 19
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SEP Fred Butte

On December 8, 2018, drilling commenced on a monitoring well northwest of American Falls
Reservoir, near Aberdeen, Idaho (Figure 2). This well, referred to as the SEP Fred Butte
Monitoring Well, was completed as a cooperative project with the United States Bureau of Land
Management (BLM). The well was drilled by D&C Drilling using an air rotary drilling method
to a total depth of 990’ bls and was completed on January 4, 2019 (Figure 3). Depth to water in
the well was 872’ bls at the time of completion. Steel casing was supplied by the BLM and
installed to a depth of 680° bls. A standard 38’ deep seal of bentonite chips was poured in place.
The BLM installed a submersible pump to facilitate stock watering and fire suppression
activities.

-l
American

Falls

Figure 2. Map of SEP Fred Butte Monitoring Well
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Fred Butte VWeall
Start Date 12/08/18
End Date 01/04/19

Well Tag No. DOO78286

0
Topsoil Well Tag Mo, DOOT8298
f’g:;g’:]""‘* Chips Black Basalt 048 29E Section 29
s Cinders County: Bonneville
Well Location: 15 Miles West of
g Aberdeen
100" 12~ Borehole Black Basalt Lat 43 2.6212 Long -113 6.0765
[0 - 487
Red Basait Seal: 3/8 Bentonite Chips (dry pour)
3,700 Ibs. [0 to 487
200 Casing: 6" 0.250" steel
Black Basalt [+2' - 678
6" Steel Casing Drilling Methaod: Air Rotary
[+2' - 678 Will Test: Air (Mo Return)
DTW = 872
d Driller: D&C Drilling, LLC
300 Rad Basalt Co No. 756
Black Basalt
o’
Cinders
(Lost Circulation)
500
B00° g Borehole
[48- 678
Tag
Black Basalt
Brown Basall
800
Black Basalt
§" Open Borehole —r e
[678- 580) = ~ — — Grey Basalt

Waler = 872" |

Brown BasattiCinders

Grey Basalt
Red Basalt/Cinders

| Grey Basall

Measured
Depth = 986" =

1000 R
Total Depth = 880"

Figure 3. Construction and lithologic details of the SEP Fred Butte Monitoring Well
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SEP Well #10

Drilling of SEP Monitoring Well #10 commenced on August 12, 2019. This well is located on
privately owned property in Butte County, approximately four miles southwest of Arco, Idaho
(Figure 4). Access was granted by the landowner through an access agreement developed to
facilitate the well drilling and monitoring activities. The well was completed by Tanner Pump
and Drilling on September 25, 2019, to a total depth of 580’ bls (Figure 5). Depth to water in the
well was 480’ bls at the time of completion. The United States Geological Survey (USGS)
conducted a borehole geophysical survey in the cased well in Fall 2019. The results of the
geophysics survey and the well construction and lithologic details can be seen in Figure 5.

Figure 4. Map of SEP Well #10
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Monitoring Well SEP #10

1)

K00

300

=0

o

Lithologic Description
based on field notes

0-47" Topsoil and tan and brown clay:

@47 - 55" Dy black basalt.

137-215 Black basalt

i
215-245 Reddish brown sandy clay:

245-327 Black basalt |
- Site Location Information
k ‘l 3 | Lat: 43.59414 Long: -113.368532 [
~ #— i PLS5: TO3N R26E Section 16
—_— = Butte County
J27-337 Reddish sof bassit
337-342 Red sandy clay with gravel.

242-44 8" Black basait

i

14848 5 Bla ok saturated basalt.

Tag No. DOOB1002

00

Geophyzics! dsts obisined by the USGS

Total Depth = 580°

Well drilled with air rotary rig
by Tanner Pump and Dritling LLC [No. 673)
Start date: Augusti2, 2019 End date: September 25, 20139

Figure 5. Construction and lithologic details of SEP Well #10
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Casing: 8" 0.25" Thick Steel [0-140]
6" 0.25" Thick Steel [+2-578"]
Well seal: 2,000 Ibs bentonite chips poured [surface-45



SEP Well #5

The drilling of SEP Monitoring Well #5 started on June 6, 2020, and was completed June 22,
2020, by D&C Drilling. The location of this well is in the central portion of the Eastern Snake
Plain Aquifer, east of the Craters of the Moon National Monument (Figure 6). The well was
drilled with air rotary to a total depth of 815’ bls with a static water level of 710’ bls.
Construction and lithologic details can be seen in Figure 7.

|
|

|
{
|
{
|
|
4
4
i

Figure 6. Map of SEP Well #5
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Monitoring Well SEP #5
Lithology

0-7' Topsoil and clay.
7-67" Hard black basalt.

100’ [6 yards of cement from 12'-81"]

81-117" Hard black basalt.

117-126' Cinders and loose basait.

Hole collapsed.
[5 yards of cement from 104'-124"]

200' 126-250' Hard black basalt.

250-280" Soft dark brown
basalt w/cinders.

280-300" Hard brown and black
basalt wired inclusions.

300-360" Soft dark grey
basalt.

300

400'] 360-440' Hard grey basalt.

440-550" Soft dark grey
basalt.

500

550-690' Hard basalt.
Circulation lost from

here to total depth.

600

708.5

690-750" Medium basalt.

750-780" Hard basait.
780-793" Soft basalt.

793-815" Hard basalt.

Total Depth = 815'

Site Location Information
Lat: 43.254 Long: -113.189
PLS: T02S R28E Section 16

Figure 7. Construction and lithologic details of SEP Well #5

DOE SEP #2 Monitoring Well Installation Completion Report

67-81" Loose basalt. Hole collapsed. |

Start date: June 6, 2020

Construction Details

SEP #5
Tag No. D0088743
Casing: 8" 0.25" Thick Steel [+2-815']
Well seal: 1150 Ibs bentonite chips
poured [surface-44']
DTW = 709.5" Below Land Surface

Well drilled with air rotary rig
by D&C Drilling LLC

End date: June 22, 2020




SEP Well #18

The drilling of SEP Monitoring Well #18 commenced on July 23, 2020, by Tanner Pump and
Drilling. The location of this well is in Fremont County, approximately 20 miles north of the
town of Rexburg, Idaho (Figure 8). The well was completed on August 14, 2020, to a total depth
of 680’ bls with a static water level of 542’ bls (Figure 9). The well was constructed with PVC
casing, with a screened interval between 612 to 632’ bls.

Figure 8. Map of SEP Well #18

DOE SEP #2 Monitoring Well Installation Completion Report 10



Monitoring Well SEP #18

Construction Details Lithologic Description
' : -4 T bown pRTpes—"
ite Location Information
i . . 4 - 47" Hard black basal.
fﬂgfgg’;ge Sf;’,g, = Lat: 44 06.004 Long: -111 48.689
Dy Pnuf G LA, 47 - 49’ Red clay. PLS: T0O9N R39E Section 24
= 49- 107" Blsck besalt Fremont County
Steel casing +2'- 38 (Voids from 55 - 57))
100" & Diameter, 0.250" thick
Welded
-] 107-111" Red basalt.
111 - 120" Hard biack hasalt
120- 130" Rad basalt.
130 - 790" Hard biack basalt
Tag No. D0083756
200" 180 Lol aimulation Drilling Permit No. 895009
— Static Water Level = 542'
Completed Depth = 652"
PVC Liner +1.5' - §52'
5" Schedule 40
Thieaded flush joint
300
180 - 510" Basaft, medium hardness,
soft zones intermixed.
400' )
i |
1
|
|
| | W
I
500' o
3 yards of camant 2 : s
poured and re-drilled. . : 510 - 540 Boulders, caving. . l
- ]
540 - 600" Basalt, soft, broken, water.
600'
Screened inferval 612 - 632'
57 Sehadile 40 PUC soreen 600 - 650" Basalt, medium hardness
2020 slot size
B B stk y Well drilled with air rotary rig
ill cuttings and hole siuff S - 680" Basalt, soft, broken, water. by Tanner Pump & Drilling LLC
652 - 680" Yy p g9
Co. No. 649
700’ Total Depth = 650' TR
- b Start date: July 23,2020  End date: August 14, 2020

Figure 9. Construction and lithologic details for SEP Well #18
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SEP Well #11

The drilling of SEP Monitoring Well #11 was completed August 27, 2020, by Tanner Pump and
Drilling. The location of the well is in the upper portion of the ESPA, between Kilgore, Idaho,
and Island Park Reservoir (Figure 10). The well was drilled with air rotary and constructed with
steel casing to a total depth of 230’ bls. At the time of completion, the static water level was 42’
bls (Figure 11).

Figure 10. Map of SEP Well #11
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Construction Details Lithologic Description MOﬂitO rinq WeII

0 - 4' Topsoil, brown. SEP #1 1
Bentonite Seal

00 ibs. of 3/8" chips £ 4- 17" Tan clay.
Pour

17 - 20" Sands, medium sizad, well sorted.
20 - 31" Black basalt

Brown stcky cldy interbed n Site Location Information Tag No. D0083772
31-40" Tan sendy clay || Lat: 4424.507 Long: -111 48.538 Drilling Permit No. 895390
. — PLS: T13N R39E Section 36 Static Water Level = 42
40 - 43' Sands, medium sized,
80"

woll sorted. Clark County Completed Depth = 192"

43 - 84' Black basalf

100]

84 - 145" Sand and gravel

150

145 - 226' Blue clay.

200)

Heaving sands in casing
192 - 230°

Well drilled with air rotary rig
226+ 230" Sand and gravel, water by Tanner Pump & Drilling LLC
Co. No, 649
Start date: August 18,2020 End date: August 27, 2020

Figure 11. Construction and lithologic details of SEP Well #11
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SEP Well #24

The drilling of SEP Monitoring Well #24 commenced on October 2, 2020, by Tanner Pump and
Drilling. The location of this well is approximately 10 miles west of Gooding, Idaho (Figure
12). The well was drilled with air rotary to a total depth of 323’ bls. The well was constructed
with PVC casing, with a screened interval between 283 to 323’ bls. The well was completed on
October 7, 2020, with a static water level of 98’ bls. The details of the construction and
lithologic interpretation can be seen in Figure 13.

Figure 12. Map of SEP Well #24
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Construction Details

10" Borehole O - 3

Benionite Seal ' - 38"
2,000 Ibs. of 3
Dy Pour

Steel casing +, o
6" Diameter, 0.250" thick |8
Welded

8" Borehole 38" - 323’

.
100

PVC Liner % - 323’
5" Schedtile 40
Fiush joint

200/

! screen 28
Schedule 40 PVC 0.02 slot size
Flush joint

Lithologic Description

Total Depth = 323"

0- 9’ Topsoil and clay, brown
9 Black basalt
23" 25" Void. Lost circulation

29"~ 31" Void.

90 minor waler present.

127" - 134 Red cinders

262" water present

270" - 275" Red cinders

280" - 292 Sand.

Figure 13. Construction and lithologic details of SEP Well #24

Monitoring Well
SEP #24

Site Location Information
Lat: 42.909538 Long: -114.85725
PLS: TO5S R13E Section 36
Gooding County

Tag No. D0085%41
Drilling Permit No. 896088
Static Water Level = 98'
Completed Depth = 323"

Well drilled with air rotary rig
by Tanner Pump & Drilling LLC
Co. No. 649

Start date: October 2, 2020 End date: October 7, 2020
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SEP Well #21

The drilling of SEP Monitoring Well #21 commenced on October 20, 2020, by Tanner Pump and
Drilling. This well is located approximately six miles north of the town of Shoshone, Idaho
(Figure 14). The well was drilled with air rotary to a total depth of 396’ bls. The well was
constructed with PVC casing, with a screened interval between 376 to 396’ bls. The well was
completed on October 30, 2020, with a static water level of 297’ bls. The construction and
lithologic details can be seen in Figure 15.

Figure 14. Map of SEP Well #21

DOE SEP #2 Monitoring Well Installation Completion Report 16



Monitoring Well

Construction Details Lithologic Description _—
. B 0 - 1" Topsoil and clay, brown.
; 4 BRCebast Site Location Information Tag No. D0085942
i Lost circutation Lat: 4302.021 N Long: -114 23.486 W Drilling Permit No. 896090
Bentonite Seal 0'- 42' ! 2g'- 31" Void PLS: T04S R17E Section 36 Static Water Level = 297"
B e of /0" ohie® M| 16 Lincoln County Completed Depth = 396"
Steel casing +2°- 42° ;
6" Diameter, 0.250" thick Ea
Welded
100 100" Black basalt, soft
(5 Borenon 42 - 402 B
140 Hard black basait
Lost circtilatian
147" Soft black basalf
156" Medivm black hasalt
200
PVC Liner 6 - 376"
5" Scheduie 40
Flush joint
300’ ] 26 niStaticyraten [Evel 297" Sot red basalt
315' Hard black basalt
326 Red cinders
328" Hard black basalt
334" Red cinders
Well soreen 376" - 396' 340" Hard black basall
5" Schadule 40 PVC 0.02 slot size 3
Flush joint
400" ; - : : :
Total Depth = 386" - —
Well drilled with air rotary rig
by Tanner Pump & Drilling LLC
Co. No. 649
Start date: October 20, 2020 End date: October 30, 2020

Figure 15. Construction and lithologic details of SEP Well #21
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SEP Well #20

The drilling of SEP Monitoring Well #20 commenced on June 10, 2021, by Tanner Pump and
Drilling. The location of this well is approximately six miles south of the town of Dietrich,
Idaho (Figure 16). The well was drilled with air rotary and constructed with steel casing to a
total depth of 423° bls. The well was completed on June 28, 2021, with a static water level of
268’ bls (Figure 17).

Figure 16. Map of SEP Well #20
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Construction Details Litholoqic Description

10" Borehole 0 - 4.

Bentonite Seaf ' - 43°
1.100 Ibs. of 3/8" chips

Monitoring Well SEP #20

0- 7' Topsoil, brown.

7 - 43' Hard black basait.

Dry Pour = o g Fe . |
43 - 75' Hard black basait. d Tag No. D0086334 l‘ Site Location Information
Drilling Permit No. 900228 Lat: 4249.237 Long: -1_14 13.582
Static Water Level = 268" BLS PLS: T07S R19E Section 16
Completed Depth = 423' BLS Lincoln County
1@ 75- 110" Tan clay.

110 - 165' Medium black basalt.

165 - 170" Very soft black basalt.
170" Lost circulation

Steel casing +2'- 423’
i 6" Diarmneter, 0.250" thick e
200" | | welded

170 - 250" Medium hasalt

250 - 270" Soft basalt/cinders.

270 - 290" Broken and cracked basalt

300
] 290 - 318" Basalt boulders, caving.

318 - 340" Broken and cracked basalfs

340 - 360" Medium basalt

Well drilled with air rotary rig
by Tanner Pump & Drilling LLC
Co. No. 649
Start date: June 10, 2021 End date: June 28, 2021

360 - 427" Hard basalt.
400

Total Depth = 423'

Figure 17. Construction and lithologic details of SEP Well #20
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SEP Well #15

The drilling of SEP Monitoring Well #15 began on June 6, 2021, by D&C Well Drilling. This
well is located approximately 15 miles northwest of the town of Aberdeen, Idaho (Figure 18).
The well was drilled with air rotary to a depth of 654° bls. The well was constructed with PVC
casing, screened from 614’ to 654°. The well was completed on July 1, 2021, with a water level
of 601’ bls. The lithologic and construction details can be seen in Figure 19.

2:5 5 10 MilesE
TN TN TN A TR T S| R

Figure 18. Map of SEP Well #15
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Monitoring Well SEP #15

Tag No. DB6072 Well drilled with air rotary
Drilling Permit No. 900553 by D&C Drilling {Co. No. 765)
Well Number 035 29€ 36BBC1  Start Date: 6/28/2021

Static Water Level = 601' BLS End Date: 7/1/2021
Completed Depth = 657" BLS

Site Location
:43.1221 Long: -113.0258
PLS: T3S R29ES. 36
Elevation: 4983 ft

3

La

i~

(L. TN

rp‘l‘_'

Depth (Elev.) [fi]

0 (4,983)

100 (4,883)

200 (4,783)

300 (4,683)

400 (4,583)

500 (4,483)

800 (4,283)

Figure 19. Construction and lithologic details of SEP Well #15
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-2.0-38.0. 8" steel casing
- 0.0-38.0: 12" Borehole
bentonite seal

-2.0-814.0: 6" PVC

+— 38.0-857.0: 8" Borehole

250.0-565.0: Drilled cement

Lithologic Key
Basalt
Basalt-grey
Basalt-hard
Basalt-medium
Basalt-sofi
Cinders
Crevice

Soil

Construction Key

J Bentonite

TV ™ " T |

Borehole

Cement

PVC

4 PVC-screened

Steel Casing

— 614.0-654.0: PVC Screen
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SEP Well #22

The drilling of SEP Monitoring Well #22 began on June 28, 2021, by Tanner Pump and Drilling.
This well is in Lincoln County, approximately five miles southeast of the town of Shoshone,
Idaho (Figure 20). The well was drilled with air rotary and finished on July 19, 2021, at a total
depth of 402’ bls. The well was constructed with steel casing, perforated at the bottom 20’ of the
well. At the time of completion, the water level in the well was 240’ bls. The details of the final
construction and the lithologic interpretation can be seen in Figure 21.

Figure 20. Map of SEP Well #22
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Construction Details Lithologic Description Monitoring Well
0 - 4' Topsoil and clay, brown. SEP #22

4-28' Black basalt

10" Borehole 0 - 43'

Bentonite Seal 0' - 43' =
1,250 Ibs. of 3/8" chips
Dry Pour

oexl  28-39' Red cinders

39-50' Biack basait Tag No. D0086362

e £ ; ; Drilling Permit No. 900601
£ G AT T | G | 3 a 50-54" Broken basait and void:
Lost Circ!rﬂaﬁan " o static Vv&ltel LeVe| = 240'

Completed Depth = 402’

50-142' Basalt soff to medium

Steel casing +2'- 402'
6" Diameter, 0.250" thick eIty
Welded

Site Location Information
Lat: 4251.800 N Long: -114 22.827 W
PLS: T06S R17E Section 36
Lincoln County

£i  142-156' Cinders

156-163" Black basalt
(Regained circulation)

R 163-165° Red cinders

165-195' Gravel, well rounded, well sorted
Muiti-colored

= e i i Well drilled with air rotary rig
: : e o - by Tanner Pump & Drilling LLC
Co. No. 649
Start date: June 28, 2021
End date: July 19, 2021

Perforations 382' - 402"
6" steel, 0.
1/8" slot si

Figure 21. Construction and lithologic details of SEP Well #22
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SEP Well #16

The drilling of SEP Monitoring Well #16 began on June 25, 2021, by High Plains Well Drilling.
This well is in Butte County, approximately seven miles south of Big Southern Butte on BLM
property (Figure 22). In addition to providing an excellent location to collect water level data
from this portion of the aquifer, this well can be used to provide a source of water to the BLM
for fire suppression and stock watering activities should it be needed. On August 14, 2021, the
proposed total depth of 1,040’ bls was reached. However, no water was present and unstable
conditions did not allow the borehole to remain open. High Plains Drilling removed their rig and
equipment from the site, and the USGS was contracted to finish the well to a newly proposed
total depth of 1,200” bls. The USGS began deepening this well in the Fall of 2021; however,
weather conditions halted the progress of the completion of this well until the Spring of 2022.
The final depth of the well was reached on May 4, 2022 to a depth of 1,218’ bls, with a static
water level of 1,040’ bls. The lithologic and construction details of the well drilled by High
Plains can be seen in Figure 23.

Figure 22. Map of SEP Well #16
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Construction Details
Feet Below
Land Surface

Lithologic Description
0- 14' Sand and clay, brown

14 - 60' Black basalt

60-100' Black/purple basalt

100-170' Black basalt

T AT AT AT T AT

T AT AT TATAT

540-670' Broken basalt

1 Cement Seal 0' - 460 L,
9 yards B
Wet Pour :q,l-:
%
%
=
oo 5
00
3
bl
100" 3;
[ %
a
:
500 bk
8-in. Steel casing
. |Surface - 667"
BO0" | pejged
o
oo

6-in. Steel casing
. |640-910'
00 Welded

5-in. Steel casing

Total drilled depth = 1,218'

680 - 970"
Threaded
b00'
1,000
4-in. Steel casing 960 - 1,100" &
Siotted from 1,020- 1,100'
Threaded
1.100"
Hole sluff 1,704 - 1,218" ==
1,200

670-700' Clay with layers of soft basalt

700-740' Basalt, broken

740-800' Basalt, hard

800-820' Cinders
820-850' Broken basalt

850-910' Loose cinders

910-935' Black basalt
935-940' Cinders

940-950" Black basalt
950-960' Cavern

960-1,030" Broken basalt and d

1,040, Static water level

1,030-1,218' Broken basait an

Figure 23. Construction and lithologic details of SEP Well #16
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Monitoring Well
SEP #16

Tag No. D0089248
Static Water Level = 1,040"
Drilled Depth = 1,218'
Completed Depth = 1,100

170-300" Black soft to medium basalt, broken layers

Well drilled with air rotary rig
by High Plains Drilling
Co. No. 299
Start date: June 25, 2021
End date: August 14, 2021
(0 -1,040")

and completed by

United States Geological Survey
Start date: October 18, 2021
End date: May 4, 2022
(1,040" - 1,218")

Site Location Information
Lat: 43 19.007 N Long: -112 59.602 W
PLS: TO1N R30E Section 19
Butte County
15 miles south of Atomic City
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SEP Well #26

The drilling of SEP Monitoring Well #26 commenced on September 6, 2021, by Thomas
Drilling Company. This well is in Jefferson County, northwest of the town of Roberts, Idaho
and southeast of Mud Lake (Figure 24). The well was drilled with air rotary and constructed
with PVC casing to a total depth of 415’ bls. The well was completed on September 9, 2021,
with a static water level of 252’ bls (Figure 25).

Figure 24. Map of SEP Well #26
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SEP #26

Lat: 43.7892 Long: -112.2667
PLS: TO5N R36E Section 06

—_—

o - | 0-1.5° Silty brown topsoil. |

1.5-15" Hard black basalt. |

15-33" Basalt and soft red cinders. |

|Lli1 15:1 i 33-80" Soft grey-black basalt
I "l[' 7| alternating with soft cinders.
il il

ll | 80-86" Hard black basalt w/some vesicles. |
|

100 — [ 86-97": Cinders and basalt, soft. |

.| 97-116": Lost circulation. Fractured

material, medium hardness (basalt).

| 116-127"; Hard material (basalt), |

127- 171": Alternating between soft
and hard material (basait).

| 171-193" Hard material (basalt). |

f
200 | 193-204": Fractured hard material (basalt). |

| 204-222" Soft material (cinders). |

222-297": Hard, fractured material
(basalt).

297-306": Soft material (interbedded
sediments or cinders).

306-361": Hard, massive
material (basalt). Drilled by Thomas Drilling (No. )
Start Date: 9/6/2021 End Date: 9/9/2021

Tag No.: DOO35682

2361-415" Soft material 10 Schedule 40 4.5" PWC Screen [275-295°, 395-4157]
(cinder-basalt). 10" Schedule 40 4.5 PYC Casing [#2.5-275', 295-395']
Gravel pack: [2757-415"]

Well szal: Bentonite [surface - 2757]

DTW = 252 belaw Top of Casing [BTOC)

Figure 25. Construction and lithologic details of SEP Well #26
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SEP Well #25

The drilling of SEP Monitoring Well #25 commenced on September 13, 2021, by Thomas
Drilling. This well is in Jefferson County, approximately eight miles north of Mud Lake (Figure
26). The well was drilled with air rotary to a depth of 275” bls. The well was constructed with
steel casing to a depth of 235’ bls and open hole for the bottom 40’ of the well. The well was
completed on September 16, 2021, with a static water level of 158’ bls (Figure 27).

10 Milesk
R I | S N O [ | 5

Figure 26. Map of SEP Well #25
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110-130° Tan clay

=i Jf:z—ﬂ': Tan sandy clay
— « fining downwand o clay

Total Depth = 275

Figure 27. Construction and lithologic details of SEP Well #25

DOE SEP #2 Monitoring Well Installation Completion Report

SEP
Well #25

Tag #D0089685
Casing: 8" steel [+2to 2357
Total depth: 275

Site Location Information
Lat/Long: 4401591, -112. 34971
PLS: TO8W R35E Section 16
County: Jefferson

Well drilled with air rotary by
Thomas Drilling, Inc.
Start date: September 13, 2021

End date: September 16, 2021
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SEP Well #12

The drilling of SEP Monitoring Well #12 commenced on August 8, 2021, by High Plains
Drilling Company. This well is in Clark County, approximately seven miles northeast of
Dubois, Idaho (Figure 28). The well was drilled with air rotary to a depth of 1,170’ bls. The
well was constructed with steel casing to a depth of 1,070’ bls and an open hole completion for
the bottom 100’ of the well. The well was completed on October 30, 2021, with a static water
level of 1,070 bls (Figure 29).

5 10 MilesE RT—
RID N
1 N T I T N | 2

Figure 28. Map of SEP Well #12
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Construction Details Lithologic Description Monitorinq Well

g 0- 10" Brown sand.
' 10-25° Black basalt
Bentonite Seal 0" - 80" x,) 25-32' Red Ginders S E P #1 2
72 50 Ib. of /8" chips h ——
Dry Pour iﬁ 32-85' Black basalt
e EEEE Tag No. D0089664
100" {28 2 | R ) (o6 Red Cinders Static Water Level =1120"
oo o e e b b and fractured basalt Comp|eted Depth =1170"
=11 0 G G
o s EOEomGEE  126-146' Fractured basait
e R e
it Site Location Information
146-227" Black basalt
Lat: 44 15.574 N Long: -112 00.953 W
200 PLS: T11N R38E Section 30
Clark County
11—} R [
A ==
e i i
--\-EI BEBEE 207320 Fractured basalt
, SRR £322
o e € ' i
320-350" Black basalt
=11} 2 e
it 350-367" Fractured basalt
400" | 367-410' Biack basalt
410-430" Grevass and fractured basalf
Steel casing +2'- 791"
10" Diameter, 0.250" thick
500" || welded 430-515" Biack basalt
515-590" Farctured baaft with red cinders
600"
590-630" Black basalt
L 620-640" Fractured basalt
- Caving bad
| o
o e
SCEARTS
700" 640-770" Fractured basalt
TR
e et et oplne lyroriy Well drilled with air rotary rig
] T . g T
by High Plains Drilling
770-788" Fractured basalt Co. No. 299
Cavit i
_— AHAGEARTNGS Start date: August 8, 2021
[ steet casing +2'- 170" End date: October 30, 2021
8" Diameter, 0.250" thick
Welded
788-900" Fractured basalt
200"
I
I 900-620" Red cinders
10" Borehole 640' - 1070" - -". -
| S| S ) i
920-1037" Fractured basaif
1000
107" Static water fevel 10271700 Bléck basal
11001 | 8" Borenole 1070'- 1170'
0 e 1 e e e e 1100-1135" Saturated basalt
) A A R RS 2| S | 12 e e 5 2
1135-1150" Gravel and clay, saturated
e e s e [N e e
PRI S S e Y G oo cmcmoe e 1750-1170" Saturated fractured basailt
) T T T A R | WD BT I ) | T | ) 1 | ey | ) |
SEREERRE EESERERI
1@ Total Depth = 1170°

Figure 29. Construction and lithologic details of SEP Well #12
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Section 2. Big Lost River Basin Monitoring Wells

Twenty-two wells were drilled and constructed in the Big Lost River Basin. The purpose of the
wells is to provide lithologic details and serve as dedicated, long term monitoring locations in the
Big Lost River Valley. The locations of the wells were selected to investigate the surface
water/ground water interaction within the valley. The vast majority of subsurface encountered in
the drilling of these wells was sand, gravel, and clay layers. All but three of the wells were
saturated at the time of construction (Table 2). The wells have been sampled for water quality
parameters and they are all equipped with continuous recording water level equipment. The
following sections describe the drilling and construction of the Big Lost River Basin monitoring

wells.

Table 2. Summary table of the Big Lost River Basin Monitoring Wells

Well Name Cor]I;[;ltition T(();:: t];els)th Dep(tfl;:tob\lt)a ter County | Latitude | Longitude PLS
Walker 20 7/31/2019 20 8.2 Butte 43.617 -113.286 | 03N 27E Sec. 06
Walker 40 7/31/2019 40 8.4 Butte 43.617 -113.286 | 03N 27E Sec. 06
Walker 60 8/1/2019 60 8.8 Butte 43.617 -113.286 | 03N 27E Sec. 06

PU Ranch 20 8/2/2019 20 3.1 Butte 43.653 -113.334 | 04N 26E Sec. 23
PU Ranch 40 8/2/2019 40 3.3 Butte 43.653 -113.334 | 04N 26E Sec. 23
PU Ranch 60 8/2/2019 60 8.5 Butte 43.653 -113.334 | 04N 26E Sec. 23
Granite Trust 20 8/3/2019 20 17.9 Butte 43.666 -113.365 | 04N 26E Sec. 21
Granite Trust 40 8/3/2019 40 17.8 Butte 43.666 -113.365 | 04N 26E Sec. 21
Granite Trust 60 8/3/2019 60 18 Butte 43.666 -113.365 | 04N 26E Sec. 21
Barnes 20 8/4/2019 20 6.6 Butte 43.792 -113.367 | 05N 26E Sec. 04
Barnes 40 8/4/2019 40 7.3 Butte 43.792 -113.367 | 05N 26E Sec. 04
Barnes 60 8/4/2019 60 6.8 Butte 43.792 -113.367 | 05N 26E Sec. 04

Rothwell 20 8/5/2019 20 dry Custer 43.847 -113.442 | 06N 25E Sec. 14

Rothwell 40 8/5/2019 40 27.9 Custer 43.847 -113.442 | 06N 25E Sec. 14

Rothwell 60 8/5/2019 60 432 Custer 43.847 -113.442 | 06N 25E Sec. 14
Stennett 20 8/3/2019 20 dry Custer 43.859 -113.471 06N 25E Sec. 10
Stennett 40 8/4/2019 40 39.1 Custer 43.859 -113.471 06N 25E Sec. 10
Stennett 50 8/5/2019 50 473 Custer 43.859 -113.471 06N 25E Sec. 10

Bingham 20 7/6/2021 20 dry Custer 43.828 -113.411 06N 26E Sec. 19

Bingham 50 7/8/2021 50 30.4 Custer 43.828 -113.411 06N 26E Sec. 19

Bingham 100 7/9/2021 100 34.2 Custer 43.828 -113.411 06N 26E Sec. 19
Granite Trust 200 | 8/29/2021 200 58 Butte 43.666 -113.365 | 04N 26E Sec. 21
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Walker 20/40/60

The Walker site is located just south of Arco, Idaho, on a parcel of privately owned property
(Figure 30). The Walker site is approximately one mile east of the Big Lost River and
approximately 50’ east of a lateral of the Ferris Slough that was actively diverting water during
the time of the drilling. Drilling commenced on July 30, 2019, and was completed on August 1,
2019, by HazTech Drilling, using a hollow stem auger drilling method. Three wells were
installed to depths of 20°, 40°, and 60’ bls. An existing irrigation well completed to a depth of
80’ is located approximately 50’ to the northeast of the monitoring wells. Construction and
lithologic details can be seen in Figure 31. The subsurface material encountered in these wells
included 6’ of topsoil, underlain by approximately 15’ of gravels and sands. Beneath the gravels,
fine-grained sediments (clays and sands) made up the remaining of the subsurface material.
Dark heaving sands were encountered in the bottom 12’ that served as a natural filter pack for
the 60 well. At the time of completions, depths to water in all three wells were similar, between
8 t0 9’ bls.

Figure 30. Map of Walker SEP Monitoring Wells
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Site Location Information
Lat: 43.618 Long: -113.286
PLS: TO3N R27E Section 06

Walker Site

Lithology
0-8' Silty brown topsoil.

5SS [5]: Brown soil, some tan clay present (85% recovery)

6-20" Gravel and sand.

SS [10]: Poorly sorted, variety of colors, angular gravel
in a medium sand matrix. (20% recovery)

SS [15]: Gravel in a sand matrix (20% recovery)

20-25' Brown sticky clay.
S5 [20]: Sand and clay with gravel in top 5" (100% recovery)

- Waterat9'

25-29" Medium sands.
585 [25]: Medium to fine sands, well sorted, tan clay in
upper 8" (85% recovery)

- 29-32' Clay

S5 [30]: Tan sticky clay with minor amounts of fine
sands (85% recovery)

32-48' Sands and gravels.
SS [35]: Medium to fine sands, well sorted (100% recovery)

SS [40]: No sample -- drill appears to be in sand

S5 [45]: Sand and gravel. Top 1/2 is sand, medium to
fine, bottom 1/2 is gravel, poorly sorted in a sand matrix
(85% recovery)

48-60" Dark heaving sands.

S8 [50]: Sand and gravel. Top of spoon is a coarse sand
grading finer with a gravel sequence in the bottom of sample
(20% recovery)

55 [55]: Sands, medium to fine grained, dark colored
(100% recovery)

SS [60]: Sands, medium to fine grained, dark colored.

2" of tan clay in bottom of sample (100% recovery)

Construction Details

Walker 20 -- D0083004

10' Schedule 40 2" PVC sceen [10-207

10’ Schedule 40 2" PVC casing [+2.5-10"

Sand pack: 225 Ibs. poured [8-207

Well seal: 125 Ibs. bentonite chips poured [surface-8']
DTW =82'BLS

Walker 40 -- DO083005

10' Schedule 40 2" PVC sceen [30-401

10' Schedule 40 2" PVC casing [+2.5-301

Sand pack: 250 Ibs. poured [28-40']

Well seal: 300 Ibs bentonite chips poured [surface-28"
DTW=84'BLS

Walker 80 -- DO083005

10" Schedule 40 2" PVC sceen [50-607

10' Schedule 40 2" PVC casing [+2.5-50"]

Sand pack: Natural material [46-60"

Well seal: 560 Ibs cement through tremie [surface-46']
DTW=88'BLS

Wells drilled with hollow-stem auger
by HazTech Drilling Inc (No. 470)
Start date: July 30, 2019 End date: August 1, 2019

Figure 31. Construction and lithologic details of the Walker SEP Monitoring Wells
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PU Ranch 20/40/60

The PU Ranch site is located north of Arco, Idaho, on a parcel of privately owned property near
the Arco Diversion (Figure 32). The site is located approximately 200’ from the Big Lost River,
which was flowing during the drilling. Drilling commenced on August 1, 2019, and was
completed by August 2, 2019 by HazTech Drilling. Three wells were installed to depths of 20°,
40°, and 60°. Construction and lithologic details can be seen in Figure 33. The upper 37’ of the
subsurface was composed of gravel with sands. Below the gravels was a thick sequence of
primarily dark sands with minor amounts of gravel. Water was encountered at approximately 5’
bls. The depths to water in the 20’ and 40° wells were similar, approximately 3’ bls. The 60’
well had a water level of approximately 8’ bls, indicating a downward gradient between the two
water bearing formations.

Figure 32. Map of the SEP PU Ranch Monitoring Wells

DOE SEP #2 Monitoring Well Installation Completion Report 35



il

20

30

401

5

80|

Site Location Information
Lat: 43.653 Long: -113.334
PLS: T04N R26E Section 23

PU Ranch Site

Lithology
0-3' Silty brown topsoil.
3-37" Sands and gravel.

SS [5]: Poorly sorted, angular, dark sand with multiple
colored gravels (15% recovery)

55 [10]: Medium/fine sand with gravel in bottom of
sample (20% recovery)

5SS [15]: Coarse gravel in a medium/fine sand
matrix (20% recovery)

5SS [20]: Large gravel in a sand matrix (15% recovery)

585 [25]: Gravel in a sand matrix (30% recovery)

S8 [30]: Fine gravel in a sandy clay matrix (30% recovery)

S8 [35]: Medium sand with small gravels (30% recovery)
37-60" Dark sands.

S5 [40]: Sand. Dark colred, medium to fine
grained (100% recovery)

3% [45]: Fine sand with gravel. Dark sand with fine gravel.
Minor amount of tan clay at bottom (80% recovery)

S8 [50]: Very fine sand to silt (60% recovery)

SS [55]: Fine to medium dark colored sands,
well sorted (70% recovery)

5S [60]: Fine to medium dark colored sand grading to silt.
Gravel at bottom (100% recovery)

Construction Details

PU Ranch 20 -- D0082992

10' Schedule 40 2" PVC sceen [10-20']

10" Schedule 40 2" PVC casing [+2.5-107]

Sand pack: 325 Ibs. poured [8-207]

Well seal: 50 Ibs. bentonite chips poured [surface-8']
DTW=3.1BLS

PU Ranch 40 -- D0082993

10’ Schedule 40 2" PVC sceen [30-40']

10" Schedule 40 2" PVC casing [+2.5-30"

Sand pack: 175 Ibs. poured [28-401

Well seal: 290 Ibs cement through tremie [surface-28"]
DTW=3.3'BLS

PU Ranch 60 -- D0082984

10’ Schedule 40 2" PVC sceen [50-60"

10' Schedule 40 2" PVC casing [+2.5-50"

Sand pack: 350 Ibs poured [46-60"]

Well seal: 540 Ibs cement through tremie [surface-46']
DTW=8.5'BLS

Wells drilled with hollow-stem auger
by HazTech Drilling Inc (No. 470)
Start date: August 1, 2019 End date: August 2, 20192

Figure 33. Construction and lithologic details of the SEP PU Ranch Monitoring Wells
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Granite Trust 20/40/60

The Granite Trust site is located approximately five miles northwest of Arco, Idaho, on a parcel
of privately owned property (Figure 34). The site is approximately 50 west of the Big Lost
River channel, which was flowing at the time of the drilling. Drilling commenced on August 2,
2019 and was completed on August 3, 2019 by HazTech Drilling. Three wells were installed to
depths 0of 20°, 40°, and 60’ bls. Construction and lithologic details can be seen in Figure 35.
Sequences of sands and gravels (primarily gravels) made up the lithology encountered while
drilling these three wells. At the time of completions, the depths to water were similar in all
three wells, around 18’ bls.

Figure 34. Map of the SEP Granite Trust Monitoring Wells
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Granite Trust Site Construction Details

Lithology -
Granite Trust 20 -- DD082989
0-3" Silty brown topsoil. 10" Schedule 40 2" PVC sceen [10-207]
3-28' Sands and gravel. 10’ Schedule 40 2" PVC Casing [+25-1U']
. ; ) Sand pack: 325 Ibs. poured [8-20"]
SS [5]: Small gravel in a medium/fine sand (80% recovery) Well seal: 150 Ibs. bentonite chips poured [surface-8'")
DTW=17.9'BLS
E SS [10]: Small gravel in a medium/fine sand (80% recovery) Granite Trust 40 -- DO082990
10' Schedule 40 2" PVC sceen [30-40']
10' Schedule 40 2" PVC casing [+2.5-301
SS [15]: Gravel in a medium fine sand (70% recovery) Sand pack: 250 Ibs. poured [28-40]
Well seal: 400 Ibs bentonite chips poured [surface-28']
DTwW=17.8'BLS
2 §§ [20]: Saturated gravel in a fine sand/silt matrix (60% recovery) | Granite Trust 80 — D0082991
10" Schedule 40 2" PVC sceen [50-60"
SS [25]: Gravel in a medium sand matrix with some clay 10’ Schedule 40 2" PVC casing [+2.5-50']
(40% recovery) Sand pack: 200 Ibs poured [45-601
Well seal: 540 Ibs cement through tremie [surface-45']
28-38" Sands with gravel. DTW=18'BLS
S SS [30]: Medium sand with large gravel (60% recovery)
SS [35]: Coarse to medium sand, minor gravel (40% recovery)
38-42" Gravels and sand.
40') S5 [40]: No sample, cobble blocking spoon
42-48" Medium sands.
SS [45]: Medium to fine sand with some rounded gravels
(60% recovery)
48-58" Gravel with sand.
50" S8 [50]: Poorly sorted gravel in medium sand matrix
(50% recovery)
5SS [55]: Fine gravels in coarse sand (50% recovery)
58-60' Sands, medium to fine.
50’ S8 [60]: Medium to fine sand grading into silt (80% recovery)

Wells drilled with hollow-stem auger
by HazTech Drilling Inc (No. 470)
Start date: August 2, 2019 End date: August 3, 2019

Site Location Information
Lat: 43.666 Long: -113.365
PLS: T04N R26E Section 21

Figure 35. Construction and lithologic details of the SEP Granite Trust Monitoring Wells
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Barnes 20/40/60

The Barnes site is located north of Moore, Idaho, on a parcel of privately owned property (Figure
36). The Big Lost River channel is approximately one-quarter mile east of the drill site and was
flowing during the time of the drilling. Drilling commenced on August 3, 2019, and was
completed on August 4, 2019 by HazTech Drilling. Three wells were installed to depths of 20°,
40, and 60°. Construction and lithologic details can be seen in Figure 37. Beneath the top 7’ of
topsoil, saturated sands and gravels composed the majority of the subsurface encountered. The
depth to water in all three wells was very similar, around 7’ bls.

Figure 36. Map of the SEP Barnes Monitoring Wells
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Barnes Site Construction Details

Lithology
Barnes 20 -- DO082995
0-7' Silty dark brown topsoil. 10' Schedule 40 2" PVC sceen [10-20]
10' Schedule 40 2" PVC casing [+2.5-10"
SS [5]: Silt and clay, dark brown black (15% recove Sand pack: Natural material [8-20']
[ Y o ) Well seal: 125 Ibs. bentonite chips poured [surface-8]
7-60" Sands and gravel. DTW=6.6'BLS
10'] S8 [10]; Saturated coarse sands grading into gravels (5% recovery) Bames 40 - DO0S2996
10' Schedule 40 2" PVC sceen [30-40']
10" Schedule 40 2" PVC casing [+2.5-30"
: Sand pack: Natural material [30-40]
S5 [15]: Coarse sand and gravel (40% recover
(19] g ( v Well seal: 400 Ibs cement through tremie [surface-30"]
DTW=7.3'BLS
20° S8 [20]: Coarse gravel in a coarse sand matrix (50% recovery) Barnes 60 - DO082997
10’ Schedule 40 2" PVYC sceen [50-60"
; ; 10" Schedule 40 2" PVC casing [+2.5-50"
S8 [25]: Fine to coarse gravel in a coarse sand Sand pack: 100 Ibs poured [46-607
matrix (50% recovery) Well seal: 500 Ibs cement through tremie [surface-46']
DTW =6.8'BLS
30 S8 [30]: Fine to medium gravel, sub rounded and sub angular
in coarse sand matrix (80% recovery)
S5 [35]: Very large gravel in silty sand matrix (60% recovery)
40'] SS [40]: Fine to coarse gravel in a coarse sand matrix
(60% recovery)
S8 [45]: Mixed gravel in a mediume sand matrix
(70% recovery)
1 SS [50]: Fine gravel in a sand matrix (30% recovery)
55 [55]: Fine to medium gravel in a fine sand/silt matrix
(70% recovery)
SS [60]: Coarse to fine gravel in sand and silt layers
60’ (70% recovery)

Wells drilled with hollow-stem auger
by HazTech Drilling Inc (No. 470)

Site Location Information x 5
Lat: 43.792 Long: -113.367 Start date: August 3, 2019 End date: August 4, 2019

PLS: TO5N R26E Section 04

Figure 37. Construction and lithologic details of the SEP Barnes Monitoring Wells
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Rothwell 20/40/60

The Rothwell site is located south of Leslie, Idaho, on a parcel of property owned by the United
States Bureau of Land Management (Figure 38). The site is approximately 50’ east of the Big
Lost River, which was flowing at the time of the drilling. Drilling commenced on August 4,
2019, and was completed on August 5, 2019 by HazTech Drilling. Three wells were installed to
depths of 20°, 40°, and 60’. Construction and lithologic details can be seen in Figure 39. The
20’ well was dry upon completion, and the water levels in the 40’ and 60’ wells were 28’ and 43’
bls, respectively. The subsurface lithology was primarily sands and gravels.

Figure 38. Map of the SEP Rothwell Monitoring Wells
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40

50

. 38-60" Gravel and sands.

. Clean washed gravel on top, grading into a sandy gravel
. (60% recovery)

. rounded gravel in top 6", grades into a sandy clay with
. gravel at bottom (50% recovery)

Rothwell Site Construction Details

Lithology
Rothwell 20 -- D0082998

0-24' Gravels with sands. 10' Schedule 40 2" PVC sceen [10-201]

SS [5): Mixed gravel (rounded and broken), various sizes, 10" Schedule 40 2" PVC casing [+2.5-107]

3 i o, Sand pack: 350 Ibs poured [8-207]
in a coarse sand matrix (40% recove
¢ ) Well seal: 125 Ibs. bentonite chips poured [surface-8

DTW = DRY

38 [10]: Gravels (mixed) in a dark sand matrix (80% recovery) Rothwell 40 — DO082999

10" Schedule 40 2" PVC sceen [30-401

. . . 10" Schedule 40 2" PVC casing [+2.5-30']

S8S [15]: Gravels (mixed) in a dark sand matrix (85% recovery) Sand pack: 100 Ibs poured [28-40']

Well seal: 425 Ibs bentonite chips poured [surface-28']

. ) . DTW=27.9'BLS
S5 [20]: Gravels in a sand matrix. Qld plastic and wood

Present{30% recovery) Rothwell 60 -- DOOS3000
24-38' Sands and gravel. 10" Schedule 40 2" PVC sceen [50-60']
10" Schedule 40 2" PVC casing [+2.5-50"]
S5 [25]: Sand with gravels. Moist at bottom, mostly sands Sand pack: 200 lbs poured [45-607]
with gravel intermixed. Wood fragments and traces of Well seal: 500 Ibs cement through tremie [surface-45]
clay (85% recovery) DTW = 43.2' BLS

i S5 [30]: Sands and gravel. Water present.

Coarse sands with gravels intermixed (60% recovery)

S8 [35]: Saturated sands and gravel. Wide range of sizes,
shapes, and colors (60% recovery)

SS [40]: Saturated gravel in sand. Minor tan clay present.

S8 [45]: Saturated gravel in sand. Clean, washed, well

S8 [50]: Large gravel in a fing sand/silt matrix. (45% recovery)

SS [65]: Large gravel in a clayey sand matrix (50% recovery)

SS [60]: Mixed gravel (rounded and broken), various sizes,
in a sand matrix (70% recovery)

Site Location Information
Lat: 43.847 Long: -113.442
PLS: TO6N R25E Section 14

Wells drilled with hollow-stem auger
by HazTech Drilling Inc (No. 470)
Start date: August 4, 2019 End date: August 5, 2019

Figure 39. Construction and lithologic details of the Rothwell Monitoring Wells

DOE SEP #2 Monitoring Well Installation Completion Report 42



Stennett 20/40/50

The Stennett site is located west of Darlington, Idaho, on a parcel of property owned by the
Idaho Department of Fish and Game (Figure 40). Drilling commenced on August 4, 2019, and
was completed on August 5, 2019 by HazTech Drilling. Three wells were installed to depths of
20,40, and 50°. Construction and lithologic details can be seen in Figure 41. In general, the
upper 50° of the subsurface at this site was gravel, underlain by a sequence of tan clay. Bedrock
was encountered at 46’ in the deep well and limited the total depth to 50°, rather than the
proposed 60’ target depth. The 20’ well was dry, while depth to water was 39’ bls and 47’ bls
for the 40’ and 50° wells, respectively, indicating that the Big Lost River is perched in this area.

RI DRI G S

JUrCes ESHGanmUSGSHN S

Figure 40. Map of the SEP Stennett Monitoring Wells
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Stennett Site Construction Details

Lithology
Stennett 20 -- DO083001
0-T" Brown topsoil 10" Schedule 40 2" PVC sceen [10-201]
2 R 9 10' Schedule 40 2" PVC casing [+2.5-10']
SS [5]: Brown topsoil. Silty and sandy (50% recovery) Sand pack: 225 lbs poured [8-207
. Well seal: 75 Ibs. bentonite chips poured [surface-8']
719" Gravel in sands. DTW = DRY
1_0" ;SS [10]: Rolugsldeﬁ_gravels ina da_rk saznsdymatrix, Stennett 40 — DO083001
arge gravel blocking spoon opening (25% recovery) 10’ Schedule 40 2" PVG sceen [30-40]
S5 [15]: Small angular gravel in a dark sand matrix, large ;25;;:3&‘_'22% ?bspii%rc;?isgg [:5]'5'30]
| blocki i 59 : -
gravelblocklig spodi-openiig, aamp-{oa ISeover) Well seal: 350 Ibs bentonite chips poured [surface-28']
” 19-29" Sands with gravel. DIA=22.UBLS
= S8 [20]: Saturated mixed gravels in a dark silty sand martix Stennett 50 -- DO083002
{15% recovery) 10" Schedule 40 2" PVC sceen [40-50']
10' Schedule 40 2" PVC casing [+2.5-40"
SS [25]: No sample. Traces of sands and water Sand pack: 300 Ibs poured [38-501]
Well seal: 700 Ibs bentonite chips poured [surface-38]
DTW =47.3'BLS
30" 29-34" Gravel with sands.
] 5SS [30]: Saturated mixed gravels in a dark silty sand martix,
some tan clay present (20% recovery)
34-46' Clay with sands.
S8 [35]: Mixed gravel in a sand matrix into a tan clay at
bottom of spoon (20% recovery)
40'| SS [40]: Brown/tan sticky clay grading into a medium
coarse sand (50% recovery)
S5 [45]: Tan sticky clay. Bedrock in bottom 4”.
Bent spoon (0% recavery)
46-50" Bedrock.
' SS [50]: No sample. Bedrock
Site Location Information i
Wells drilled with hollow-stem auger
Lat: 43.660 _Long: -113.47 by HazTech Drilling Inc (No. 470)
agi| | FLS-TOSNRIBESection 10 Start date: August 6, 2019  End date: August 6, 2019

Figure 41. Construction and lithologic details of the SEP Stennett Monitoring Wells
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Bingham 20/50/100

The Bingham wells are located along the Big Lost River, approximately halfway between the
towns of Moore, Idaho and Mackay, Idaho (Figure 42). These shallow wells were sited near the
Big Lost River to help provide information regarding the surface water and ground water
interactions in this portion of the valley. Three wells were drilled and constructed to depths of
20, 50°, and 100’ bls, between July 6, 2021, and July 9, 2021, by HazTech Drilling using a
hollow stem auger drilling method. The construction and lithologic details of the wells can be
seen in Figure 43.

Figure 42. Map of SEP Bingham Monitoring Wells
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Bingham Site

Lat: 43.8286 Long: -113.4106
PLS: TO6N R26E Section 19
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Lithology
0-1'Silty brown topsoil.

1-100'Sands/Silt and Gravel.

SS[5]): Coarse sand and gravel upto 20 mm (10% recovery)

SS[10]: Gravel upto 30 mmin a sand + silt matrix (40%recovery)

SS[15]: Sand +silt and gravel upto 30 mm (60% recovery)

SS[20]: Sand +silt and gravel up to40 mm (40% recovery)

SS[25]: Gravel upto40 mmin a sand + silt matrix (40%recovery)

SS[30]: Noreturns, large piece of gravel blocked split spoon (0% recovery)
SS[35]: Saturated gravel upto 30 mmin a sand + silt matrix (20% recovery)
SS[40]: Gravel upto 20 mmin a sand + silt matrix (60%recovery)

SS[45]:Silt + sand, higher silt content, and gravel upto 25 mm (40% recovery)
SS[50]: Gravel upto 30 mmin asand + silt (higher silt) matrix (40%recovery)
SS[55]: Gravel,upto 35 mm,in a sand + silt (higher silt) matrix (60% recovery)
SS[60]: Coarse sand and gravelupto 35 mm (65% recovery)

SS[65]: Fine gravel ina sand + silt matrix (35% recovery)

SS[70]: Coarse sand and fine to course gravel upto 30 mm, sand + silt matrix
(30% recovery)

SS[75]: Coarse sand and fine to coarse gravel upto 30 mm, fine sand + silt matrix
(50% recovery)

SS[80]: Finetocoarse gravel insand + silt matrix(25% recovery)

SS[85]: Coarse sand and fine gravelsin mostly silt matrix (60%recovery)
SS[90]: Coarse sand and fine gravel (50% recovery)

SS[95]: Finetocoarse gravel insand + silt matrix(30% recovery)
$5[100]: Coarse sand and fine gravel (20%recovery)

Wellsdrilled hollow-stemauger
by HazTech Drilling Inc (No. 3010CME75)
Start Date: 7/6/2021End Date: 7/9/2021

Bingham 20 — D0088826

10’ Schedule402” PVCScreen [10-20"]

10" Schedule402” PVCCasing [+2.5-10]

Sand pack: 7-50 Ib. bags of sand [8-20"]

Well seal: 100 Ib. bentonite, 94 |b. cement [surface - 8]
DTW = Dry

Bingham 50 — D0088827

10" Schedule402” PVCScreen [40-50"]

10" Schedule402” PVC Casing [+2.5-40']

Sand pack: 4-50 Ib. bags of sand/ nat. mat [38-50']
Wellseal: 658 Ibs of cement [surface - 38']

DTW = 30.4’ below ground surface (bgs)

Bingham 100 — D0088828

10’ Schedule 402” PVCScreen [90-100"]
10’ Schedule402” PVC Casing [+2.5-90’]
Sand pack: Natural material [90-100']
Well seal: 752 Ibs of cement [surface - 90°]
DTW =34.2" bgs

Figure 43. Construction and lithologic details of SEP Bingham Monitoring Wells
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Granite Trust 200

The SEP Monitoring Well Granite Trust 200 is in Butte County, near the Big Lost River,
approximately halfway between the towns of Moore, Idaho and Arco, Idaho (Figure 44). The
purpose of this well was to provide lithologic and water level data from the deeper portion of the
alluvial aquifer at this location in the valley. The well was sited near the existing monitoring
wells at this location, that include a 20°, 40°, 60°, and 800’ deep monitoring wells. This well was
drilled by the USGS using PQ wireline that allowed continuous sampling of the borehole. Core
samples were examined, logged, and labeled in core boxes that are currently stored at the USGS
well core warehouse in Idaho Falls, Idaho. The USGS also conducted a borehole geophysical
log in a mud-filled borehole prior to the construction of the well. The well was drilled between
August 16 to August 29, 2021. The results of the borehole geophysics and the construction and
lithologic details of the well can be seen in Figure 45.

Figure 44. Map of SEP Granite Trust 200 Monitoring Well
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Construction Details Feet Below Land Surface

6.dn. steel casing E
[0-38 ft BLS]

‘Granite Trust 200 Monitoring Well

Gamma Counts . 0
2000 13000 14000 15000 |Com Sample Descriptions ‘
1 1

Mo returms [40.53]
Well rounded gravels (<1’ to 3"} grading into a tanibrown clay [52-53']

Wedium sands grading into a brown silty clay. Gravel layer present [53.507
Tan sandy/silty clay [60.66]

= No returns [66-717]
with tricone bit A5 (margEges | )
[38-212 fLBLS] 5 Gravels (up to 3"} in atan clay matrix [7178]

Tan/brown clay grading into afine sand. Broken bit [78-83]

Dark colred sands, fine to medium, grading into a sticky tan clay [84-88]
Tan clay grading Into a gravel & sand mixture [88.93]

2.0-in. stainless steel Sands and gravel [93-103]
casing
[0-192 ft BLS]

Sands, fine to medium [103.1137]

Sands grading into a tan sticky clay [113.1177

Interbedded sand, silt, and clay layers [117-1407
T

Clay/sand layet (inferred from geophysics)

Sand and gravel [140-1667
Sandy/silty brown clay [166-171]
2.0-in, stainless steel
screen Sands and gravels [171-1817]
P22 RBLS) Sands, well sorted, medium grained, dark colored. [181-185]
Z Well sorted dark sands with small gravel [185.189]
i Sands interbedded with silt, clay, and gravel layers|[183-190']
[188-212 it BLS] Sands with some gravel present [190.192]
ot
2.212 it BLS) samples collected from 40" 10 201 in
o o ] = combination with the natural gamma geophysical bg that was collected

through drill steel in 3 fluid filled borehole.

Figure 45. Construction and lithologic details of SEP Granite Trust 200 Monitoring Well

Conclusions

Wl drilled by United States Gealogical Survey (USGS)
Diifing method was PQ wire-line for sampling. Final well
was drilied with  tricone bit

Start Date: August 16,2021

Finish Date: August 29, 2021

This project facilitated the drilling and construction of 36 monitoring wells, 14 in the ESPA and
22 in the Big Lost River Basin. The monitoring wells will provide water level and water quality
data across the ESPA and Big Lost River valley for decades into the future. Data (water levels
and water quality) are available to the public through the IDWR website or at https://idwr-

groundwater-data.idaho.gov/.
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