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CCR Groundwater Monitoring System Report Basin Electric Power Cooperative

Table 4-1 Monitoring Well Construction Details

Northing Easting
Ash Ponds/Landfill
MW-14BR 2001 587906.6 730355.4 4537.90 4534.53 72.0 62-72 Silty Sandstone
MW-20B 1982 587906.6 729846.4 4535.47 4534.41 73.0 43.3-73 Silty Sandstone
MW-21B 1982 587358.2 730371.0 4539.58 4538.54 80.0 39.3-79 Sandstone
MW-22B 1982 587159.1 729587.2 4569.21 4565.87 96.0 66.3-96 Sandstone
MW-23B 1982 587179.9 728811.2 4569.11 4565.07 90.0 60.2-90 Silty Sandstone
MW-32B 2016 585117.1 726449.5 4567.11 4564.93 75.0 55-75 Sand with Silt
MW-39B 2016 585111.6 729357.3 4581.45 4579.36 109.3 89.3-109.3 Sand with Silt
MW-33B 2016 586570.9 726509.5 4566.61 4564.30 89.0 65-85 Sand with Silt
MW-34B 2016 587689.7 726621.3 4554.72 4552.15 89.0 66-86 Sand with Silt
MW-35B 2016 588465.4 726979.2 4548.67 4546.19 90.0 66-86 Silty Sand
MW-36B 2016 589573.8 728145.6 4532.44 4530.26 79.0 58-78 Sand with Silt
MW-37B 2016 589424.0 729236.4 4530.37 4528.08 79.0 57.5-77.5 Sand with Silt
MW-38B 2016 586742.1 730549.7 4547.48 4544.70 88.0 55-75 Sand with Silt
MW-40B 2016 585540.5 730716.8 4589.59 4587.40 108.0 87.9-107.9 Sand with Silt
MW-48B 2017 587197.1 728402.3 4571.27 NM 100.0 80-100 Sand with Silt
MW-49B 2017 587153.4 729978.4 4566.97 NM 100.0 80-100 Sand and Sandstone
MW-50B 2017 586231.9 728742.5 4590.95 NM 120.0 100-120 Sand with Silt
MW-51B 2017 586215.1 729312.9 4591.51 NM 120.0 100-120 Sand with Silt
MW-52B 2017 586198.0 729809.7 4592.21 NM 125.0 104.6-124.6 Sand with Silt
MW-53B 2017 586189.0 730213.8 4591.84 NM 120.0 100-120 Sandstone
Emergency Holding Ponds
MW-41B 2016 588577.1 731829.2 4529.64 4527.38 79.0 53-73 Sand with Silt
MW-42B 2016 588829.6 732965.3 4515.83 4513.30 69.0 48.5-68.5 Sand with Silt
MW-43B 2016 589002.8 734274.6 4498.00 4501.44 79.0 58.5-78.5 Sand with Silt
MW-44B 2016 589659.8 731518.4 4529.39 4527.32 99.0 72.1-92.1 Sand with Silt
MW-45B 2016 589851.3 732581.2 4530.92 4528.66 89.0 69-89 Silty Sand
MW-46B 2016 590022.2 733532.2 4527.72 4525.33 94.0 73-93 Sand with Silt
MW-47B 2016 590358.4 734848.3 4522.60 4520.43 89.0 69-89 Silty Sand

Notes:
ft amsl = feet above mean sea level
ft bgs = feet below ground surface
NM = not measured

Well Screen 
Lithology

Well 
Name

State Plane WY East Zone 
Coordinates

Top of Casing 
Elevation
(ft amsl)

Ground Surface 
Elevation
(ft amsl)

Total Depth 
(ft bgs)

Well Screen 
Interval
(ft bgs)

Year of 
Construction

AECOM



CCR Groundwater Monitoring System Report Basin Electric Power Cooperative

Table 4-2 Aquifer Test Results

Well ID Test Type Aquifer Thickness (ft) Hydraulic Conductivity (ft) Transmissitivty (ft2/d)

Slug In 3.11 50.88

Slug Out 2.27 37.14

Slug In 3.50 69.86

Slug Out 1.72 34.33

Slug In 6.04 97.49

Slug Out 6.28 101.36

Slug In 0.99 15.67

Slug Out 1.09 17.25

Slug In 0.45 11.33

Slug Out 0.55 13.84

Slug In 1.23 26.59

Slug Out 1.28 27.67

Slug In 1.27 16.26

Slug Out 2.35 30.08

Slug In 1.11 13.91

Slug Out 1.36 17.04

MW-32B Pumping 12.59 1.29 16.21

MW-34B Pumping 16.62 0.65 10.88

MW-36B Pumping 14.97 2.42 36.22

MW-40B Pumping 11.39 0.79 8.99

MW-41B Pumping 15.02 3.12 46.84

MW-43B Pumping 20.00 0.75 14.90

MW-44B Pumping 19.69 1.40 27.59

MW-46B Pumping 17.10 0.76 13.00

MW-45B 12.80

MW-47B 12.53

MW-38B 15.83

MW-39B 25.17

MW-42B 21.62

MW-33B 16.36

MW-35B 19.96

MW-37B 16.14

AECOM



CCR Groundwater Monitoring System Report Basin Electric Power Cooperative

Table 5-1 Groundwater Elevations - December 14, 2016

Location ID
TOC Elevation

(feet amsl) Depth To Water (feet)
Water Level Elevation 

(feet amsl)
MW-14BR 4537.90 58.74 4479.16
MW-20B 4535.47 60.50 4474.97
MW-21B 4539.58 56.09 4483.49
MW-32B 4567.106 59.82 4507.29
MW-33B 4566.607 69.54 4497.07
MW-34B 4554.720 66.52 4488.20
MW-35B 4548.665 66.42 4482.25
MW-36B 4532.438 61.01 4471.43
MW-37B 4530.367 62.35 4468.02
MW-38B 4547.479 59.97 4487.51
MW-39B 4581.452 81.60 4499.85
MW-40B 4589.593 94.96 4494.63
MW-41B 4529.637 56.87 4472.77
MW-42B 4515.831 47.18 4468.65
MW-43B 4501.444 32.90 4468.54
MW-44B 4529.389 71.28 4458.11
MW-45B 4530.921 77.70 4453.22
MW-46B 4527.717 77.07 4450.65
MW-47B 4522.595 76.81 4445.79

Notes:
TOC = top of casing
amsl = above mean sea level

AECOM



CCR Groundwater Monitoring System Report Basin Electric Power Cooperative

Table 5-2 Groundwater Elevations - July 19-27, 2017

Location ID Date
TOC Elevation

(feet amsl) Depth To Water (feet)
Water Level Elevation 

(feet amsl)
MW-14BR 07/26/17 4537.90 58.61 4479.29
MW-20B 07/26/17 4535.47 60.40 4475.07
MW-21B 07/26/17 4539.58 55.93 4483.65
MW-22B 07/20/17 4569.21 83.27 4485.94
MW-23B 07/20/17 4569.11 82.36 4486.75
MW-32B 07/26/17 4567.106 59.31 4507.80
MW-33B 07/26/17 4566.607 68.87 4497.74
MW-34B 07/26/17 4554.720 65.61 4489.11
MW-35B 07/26/17 4548.665 65.67 4483.00
MW-36B 07/26/17 4532.438 60.79 4471.65
MW-37B 07/26/17 4530.367 62.11 4468.26
MW-38B 07/26/17 4547.479 60.03 4487.45
MW-39B 07/26/17 4581.452 80.83 4500.62
MW-40B 07/26/17 4589.593 94.41 4495.18
MW-41B 07/26/17 4529.637 56.35 4473.29
MW-42B 07/27/17 4515.831 45.25 4470.58
MW-43B 07/26/17 4501.444 25.73 4475.71
MW-44B 07/27/17 4529.389 71.00 4458.39
MW-45B 07/27/17 4530.921 77.15 4453.77
MW-46B 07/27/17 4527.717 76.41 4451.31
MW-47B 07/27/17 4522.595 76.38 4446.22
MW-48B 07/20/17 4568.663 80.28 4488.38
MW-49B 07/20/17 4564.355 79.12 4485.24
MW-50B 07/19/17 4588.343 93.34 4495.00
MW-51B 07/19/17 4588.898 94.90 4494.00
MW-52B 07/19/17 4589.595 96.53 4493.07
MW-53B 07/19/17 4589.231 96.77 4492.46

Notes:
TOC = top of casing
amsl = above mean sea level

AECOM



CCR Groundwater Monitoring System Report Basin Electric Power Cooperative

Table 5-3 Groundwater Elevations - September 18-19, 2017

Location ID Date
TOC Elevation

(feet amsl) Depth To Water (feet)
Water Level Elevation 

(feet amsl)
MW-14BR 9/19/2017 4537.90 58.43 4479.47
MW-20B 9/19/2017 4535.47 60.33 4475.14
MW-21B 9/19/2017 4539.58 55.65 4483.93
MW-22B 9/19/2017 4569.205 83.17 4486.04
MW-23B 9/19/2017 4569.481 82.20 4487.28
MW-32B 9/19/2017 4567.106 59.09 4508.02
MW-33B 9/19/2017 4566.607 68.39 4498.22
MW-34B 9/19/2017 4554.720 65.56 4489.16
MW-35B 9/19/2017 4548.665 65.83 4482.84
MW-36B 9/19/2017 4532.438 60.98 4471.46
MW-37B 9/19/2017 4530.367 62.42 4467.95
MW-38B 9/19/2017 4547.479 59.62 4487.86
MW-39B 9/19/2017 4581.452 80.31 4501.14
MW-40B 9/19/2017 4589.593 NM NM
MW-41B 9/19/2017 4529.637 56.10 4473.54
MW-42B 9/19/2017 4515.831 44.89 4470.94
MW-43B 9/19/2017 4501.444 27.36 4474.08
MW-44B 9/19/2017 4529.389 71.48 4457.91
MW-45B 9/19/2017 4530.921 77.50 4453.42
MW-46B 9/19/2017 4527.717 76.72 4451.00
MW-47B 9/19/2017 4522.595 76.59 4446.01
MW-48B 9/19/2017 4568.663 80.04 4488.62
MW-49B 9/19/2017 4564.355 79.29 4485.07
MW-50B 9/19/2017 4588.343 93.13 4495.21
MW-51B 9/18/2017 4588.898 94.87 4494.03
MW-52B 9/18/2017 4589.595 96.46 4493.14
MW-53B 9/18/2017 4589.231 96.82 4492.41

Notes:

TOC = top of casing

amsl = above mean sea level

NM = Not Measured; MW-40B lock was jammed at the time of gauging

AECOM



CCR Groundwater Monitoring System Report Basin Electric Power Cooperative

CCR Unit/Multi-unit Background Wells Statistical Method Constituents

MW-52B, MW-53B Parametric Prediction Interval Boron, Calcium, Fluoride, pH

MW-52B, MW-53B Nonparametric Prediction Interval Chloride, Sulfate, Total Dissolved Solids

MW-32B, MW-39B Parametric Prediction Interval Boron, Calcium, Fluoride, pH

MW-32B, MW-39B Nonparametric Prediction Interval Chloride, Sulfate, Total Dissolved Solids

MW-41B, MW-42B, MW-43B Parametric Prediction Interval Calcium

MW-41B, MW-42B, MW-43B Nonparametric Prediction Interval Boron, Chloride, Fluoride, pH, Sulfate, Total Dissolved Solids

Table 6-1 Proposed Statistical Methods for Appendix III Constituents in Background Wells

Ash Pond 1

Ash Pond 2, Ash Pond 3, 
Ash Landfill Multi-unit

Emergency Holding Ponds 
Multi-unit

AECOM
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Casing Top Elev: 2.176 (ft)
Casing Type: 2" PVC Pipe



100

100

100

100

4544.4

4531.9

4526.9

SONIC
3

SONIC
4

SONIC
5

SONIC
6

Grout
(0' - 47' bgs)

PVC Pipe
(2.176' ags - 75'
bgs)

SW

SP

SANDSTONE

SP

20.5

33.0

38.0

SAND, very fine to fine-grained, subround, some silt, massive/no
apparent bedding; firm to stiff, predominantly dry with moist intervals
(typically on top of SS Caliche horizons), light brown

@28-29' bgs: light gray SS Caliche, hard, well cemented

@30-33' bgs: intervals of very stiff (nearly SS), intervals contained
calcium carbonate stringers and nodules (cemented sands)

SANDSTONE, very fine to fine-grained, some silt, well indurated,
laminae of Caliche silts and clays, interbeds of dense
unconsolidated sands (same as 30-33' bgs interval); hard, moist,
light gray-brown

SAND, very fine to fine-grained, subround, some silt, trace clay,
very thin beds (appear as chips in core) of calcareous, cemented
sands; loose, dry to moist, light gray-brown
@39-42' bgs: color change from light gray-brown to brown

(Continued Next Page)
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100

100

100

100

SONIC
7

SONIC
8

SONIC
9

SONIC
10

Grout
(0' - 47' bgs)

PVC Pipe
(2.176' ags - 75'
bgs)

3/8" Bentonite
Chips
(47' - 52' bgs)

10/20 Silica
Sandpack
(52' - 75' bgs)

0.010 Slotted
Pipe
(55' - 75' bgs)

SP

SAND, poorly graded, subround, some silt, trace clay, very thin
beds (appear as chips in core) of calcareous, cemented sands;
loose, dry to moist, brown
@43-49' bgs: dry

@49-56' bgs: moist

@56.5-57.5' bgs: 1' of SS Caliche, well cemented; very dense,
moist on top and bottom of interval

@59-60' bgs: wet to saturated

(Continued Next Page)
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100

100

4489.9

SONIC
11

SONIC
12

10/20 Silica
Sandpack
(52' - 75' bgs)

0.010 Slotted
Pipe
(55' - 75' bgs)

Total Depth of
Well
 75' bgs

SP

75.0

SAND, poorly graded, subround, some silt, trace clay, very thin
beds (appear as chips in core) of calcareous, cemented sands;
loose, wet to saturated, brown

@71-75' bgs: medium-grained sand, interbedded zones (<6");
saturated

Bottom of borehole at 75.0 feet.
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0

100

100

100

100

4573.4

4564.4

4558.4

N/A

SONIC
1

SONIC
2

SONIC
3

SONIC
4

Top of Casing
(2.304' ags)

Grout
(0' - 57.7' bgs)

PVC Pipe
(2.304' ags - 85'
bgs)

SM

SP

SP

6.0

15.0

21.0

Hand potholed until 6' bgs

SILTY SAND, very fine to medium-grained, subround to subangular,
some gravel and pebbles, lightly weathered; loose, dry

Pebbles consist primarily of granite clasts; sand composed of
weathered granite fragments

SAND, fine to medium-grained, subround, some silt, lenses (<1") of
coarse-grained sand, lightly to moderately weathered; loose, dry to
moist, brown

SAND, very fine to fine-grained, subround, some silt, unweathered,
laminae or concretions (<.5") of calcium carbonate, trace small (5
mm) clasts of clay and SS Caliche; firm to stiff, moist, brown

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 68.21 ft / Elev 4511.15 ft

HAMMER TYPE Not Applicable

DRILLING METHOD Rotary Sonic

DRILLING CONTRACTOR Major Drilling, Inc GROUND WATER LEVELS:

DATE STARTED 7/20/2016 COMPLETED 7/20/2016 GROUND ELEVATION 4579.362 ft

LOGGED BY Matt Hartz CHECKED BY A. Lanning

COORDINATES 4566.607 N      4564.303 E

(Continued Next Page)
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Casing Top Elev: 2.304 (ft)
Casing Type: 2" PVC Pipe



100

100

100

100

100

100

4548.4

4543.9

4539.4

SONIC
5

SONIC
6

SONIC
7

SONIC
8

SONIC
9

SONIC
10

Grout
(0' - 57.7' bgs)

PVC Pipe
(2.304' ags - 85'
bgs)

SP

CALICHE

SP

SP

31.0

35.5

40.0

CALICHE SAND, very fine to fine-grained, well cemented, well
indurated, calcarious; very hard, dry, light gray to white

SAND, poorly graded, subround, some silt, trace clay, no apparent
bedding but tends to break along irregular planes (horizontal), small
pockets of weathered silt and sand; loose to firm, dry, brown

SAND, poorly graded, subround, some silt, trace clay, no apparent
bedding but tends to break along irregular planes (horizontal), small
pockets of weathered silt and sand; loose to firm, dry, brown

@43' bgs: moist on top of thin Caliche interbed (<1")

@44-47' bgs: interbeds of uncemented, well indurated SS (same
description as formation interbeds, no thicker than 1"); hard

@53-54' bgs: Caliche SS, well cemented and indurated; very hard,
light gray

(Continued Next Page)
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SAND, very fine to fine-grained, subround, some silt, unweathered,
laminae or concretions (<.5") of calcium carbonate, trace small (5
mm) clasts of clay and SS Caliche; firm to stiff, moist, brown



100

80

100

100

4519.4

SONIC
11

SONIC
12

SONIC
13

SONIC
14

Grout
(0' - 57.7' bgs)

PVC Pipe
(2.304' ags - 85'
bgs)

3/8" Bentonite
Chips
(55.4' - 61.5' bgs)

10/20 Silica
Sandpack
(62' - 85' bgs)

0.010 Slotted
Pipe
(65' - 85' bgs)

SP

SP

60.0

SAND, poorly graded, subround, some silt, trace clay, no apparent
bedding but tends to break along irregular planes (horizontal), small
pockets of weathered silt and sand; loose to firm, dry, brown
@55-58' bgs: increase in SS interbeds (not Caliche), well indurated;
hard, brown

SAND, poorly graded, subround, some silt, contains thin beds (<2")
of SS and zones (1" - 1' thick) of SS Caliche; loose, dry to moist

@63-64' bgs: just below a Caliche horizon, moist
@64-69' bgs: firm, moist

@69-77.5' bgs: wet to saturated (moisture decreases just below
77.5' bgs)

@79-89' bgs: wet

(Continued Next Page)
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100

4490.4

SONIC
15

10/20 Silica
Sandpack
(62' - 85' bgs)
0.010 Slotted
Pipe
(65' - 85' bgs)
Total Depth of
Well
 85' bgs

Native Clay
Below Well -
Natural Collapse

SP

89.0

SAND, poorly graded, subround, some silt, contains thin beds (<2")
of SS and zones (1" - 1' thick) of SS Caliche; loose, wet

Bottom of borehole at 89.0 feet.
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0

100

100

100

100

4558.3

4555.3

4548.3

N/A

SONIC
1

SONIC
2

SONIC
3

SONIC
4

Top of Casing
(2.568' ags)

Grout
(0' - 55.4' bgs)

PVC Pipe
(2.568' ags - 86'
bgs)

SP

FILL

SP

6.0

9.0

16.0

Hand potholed until 6' bgs

SAND, very fine to fine-grained, subround, some silt, trace gravel
and pebbles; loose, dry, light brown

FILL, sand, gravel, pebbles, and cobbles, angular to subangular;
loose, dry, light gray

SAND, very fine to fine-grained, subround, some silt, no apparent
bedding, interbedded SS (<1"), unweathered; loose to firm and firm
to stiff at depth, dry, light brown
@17-18' bgs: silt interbed, light gray

@24-25.5' bgs: slight moisture increase just above SS interbed
(perched, not holding significant water year-round)

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 68.71 ft / Elev 4495.59 ft

HAMMER TYPE Not Applicable

DRILLING METHOD Rotary Sonic

DRILLING CONTRACTOR Major Drilling, Inc GROUND WATER LEVELS:

DATE STARTED 7/24/2016 COMPLETED 7/24/2016 GROUND ELEVATION 4564.303 ft

LOGGED BY Matt Hartz CHECKED BY A. Lanning

COORDINATES 4554.72 N      4552.152 E

(Continued Next Page)
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Casing Top Elev: 2.568 (ft)
Casing Type: 2" PVC Pipe



100

100

100

100

100

100

SONIC
5

SONIC
6

SONIC
7

SONIC
8

SONIC
9

SONIC
10

Grout
(0' - 55.4' bgs)

PVC Pipe
(2.568' ags - 86'
bgs)

SP

SAND, very fine to fine-grained, subround, some silt, no apparent
bedding, interbedded SS (<1"), unweathered; loose to firm and firm
to stiff at depth, dry, light brown

@30-36' bgs: SS beds increase in frequency; firm to stiff

@39-44' bgs: moisture content increases above stiff sand interval

@46-50' bgs: thin SS interbed above zone of saturation; wet to
saturated

@53-54' bgs: SS intebed, cemented, possibly Caliche; hard, dry,
light gray

(Continued Next Page)
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100

80

100

100

100

4510.3

4504.3

SONIC
11

SONIC
12

SONIC
13

SONIC
14

SONIC
15

Grout
(0' - 55.4' bgs)
PVC Pipe
(2.568' ags - 86'
bgs)

3/8" Bentonite
Chips
(55.4' - 61.5' bgs)

10/20 Silica
Sandpack
(61.5' - 86.1' bgs)

0.010 Slotted
Pipe
(66' - 86' bgs)

SP

SP

SP

54.0

60.0

SAND, fine-grained, subround, some silt, no SS beds; loose, moist,
light brown to brown

SAND, fine-grained, subround, some silt, no SS beds; loose, moist,
light brown to brown
tends to break along irregular bedding planes (<1")

@69-79' bgs: lightly weathered between bedding panes; zones of
saturation

@74-76' bgs: laminae of well compacted, dense, stiff SS

@79-89' bgs: saturated

(Continued Next Page)
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100

4475.3

SONIC
16

10/20 Silica
Sandpack
(61.5' - 86.1' bgs)
0.010 Slotted
Pipe
(66' - 86' bgs)

Total Depth of
Well
 86' bgs

Native Clay
Below Well -
Natural Collapse

SP

89.0

SAND, fine-grained, subround, some silt, no SS beds; loose,
saturated, light brown to brown
tends to break along irregular bedding planes (<1")

Bottom of borehole at 89.0 feet.
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0

100

75

80

76

100

4546.2

4543.2

4541.2

4537.8

4537.1

4533.2

4531.8

4528.2

N/A

SONIC
1

SONIC
2

SONIC
3

SONIC
4

SONIC
5

Top of Casing
(2.480' ags)

Grout
(0' - 59.5' bgs)

PVC Pipe
(2.480' ags - 86'
bgs)

SP-
GP

SP-
GP

SP-
GP

SP

SW

SM

ML

ML

6.0

9.0

11.0

14.4

15.1

19.0

20.4

24.0

Hand potholed until 6' bgs

SAND, poorly graded, with subangular gravel, trace fines, no odor or
staining; very loose, moist, brown (10YR 5/5)

S.A.A., round gravel

SAND, poorly graded, with subangular gravel and pebbles, little
fines, no odor or staining; very loose, moist, light brownish gray
(10YR 6/2)

SAND, very fine to fine-grained, traces fines and gravel; very loose,
dry, light gray (10YR 7/1)
SAND, very fine to coarse-grained, little subangular gravel, trace
fines; very loose, moist, light gray (10YR 7/1)
@16.9-17.8' bgs: increasing fines, little silt

SILTY SAND, very fine to fine-grained, noncohesive, no odor or
staining; very loose, moist, grayish brown (10YR 5/2)

SILT, with dark gray, fractured, blocky claystone (1"), trace sand, no
odor or staining; soft, moist (sticky when wet), light gray

SILT, noncohesive, nonplastic, no oxidation or staining or odor; very
soft, moist, pale brown (10YR 6/3)

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 63.70 ft / Elev 4488.45 ft

HAMMER TYPE Not Applicable

DRILLING METHOD Rotary Sonic

DRILLING CONTRACTOR Major Drilling, Inc GROUND WATER LEVELS:

DATE STARTED 7/31/2016 COMPLETED 8/1/2016 GROUND ELEVATION 4552.152 ft

LOGGED BY Chris Ahrendt CHECKED BY A. Lanning

COORDINATES 4548.665 N      4546.185 E

(Continued Next Page)
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PROJECT NAME Laramie River Station
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Casing Top Elev: 2.48 (ft)
Casing Type: 2" PVC Pipe



100

100

100

100

100

94

4525.2

4522.2

4517.5
4517.2

4516.0

4513.9

4513.2

4510.7

4508.2

4506.1
4505.8

SONIC
6

SONIC
7

SONIC
8

SONIC
9

SONIC
10

SONIC
11

Grout
(0' - 59.5' bgs)

PVC Pipe
(2.480' ags - 86'
bgs)

ML

ML

SM

SANDSTONE

ML

ML

SP

SM

SM

SP-
SM

SM

SP

27.0

30.0

34.7
35.0

36.2

38.3

39.0

41.5

44.0

46.1
46.4

SILT, trace very fine sand, noncohesive, nonplastic, no oxidation or
staining or odor, blocky sturctures (1") that break in hand; very stiff,
moist, dark gray (10YR 4/1)

SILTY SAND, very fine to fine-grained, slow dilatancy, no odor or
staining; soft, wet, dark yellowish brown
@30-35' bgs: perched aquifer

SANDSTONE, no odor or staining; hard, dry
SANDY SILT, with gravel, slow dilatancy, noncohesive, nonplastic,
no odor or staining; very soft, wet, gray (10YR 5/1)
SILT, with gravel (15% subangular standstone), noncohesive,
nonplastic; loose, dry, white (10YR 6/1)

SAND, poorly graded, little fines, with thinnly bedded sandstone
lenses (.5"-1"), no odor or staining; loose, dry, pale brown (10YR
6/3)
SILTY SAND, very fine to fine-grained, slow dilatancy, no odor or
staining; medium dense, wet (perched aquifer), brown (10YR 5/3)

S.A.A., 10% of 3/4"-1" blocky sandstone; moist, light gray (10YR
7/2)

SAND, very fine to fine-grained, with silt, with 3/4"-1" hard
sandstone, no odor or staining; loose, moist, brown

SILTY SAND, very fine to fine-grained; very hard, moist, dark gray
SAND, very fine to fine-grained, with silt, with 3/4"-1" hard
sandstone, no odor or staining; loose, moist, brown

@49-50.1' bgs: 1" hard fragments of sandstone; wet (due to drilling
waters)

(Continued Next Page)
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CLIENT Basin Electric

PROJECT NUMBER 60506860

PROJECT NAME Laramie River Station
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SILT, noncohesive, nonplastic, no oxidation or staining or odor; very
soft, moist, pale brown (10YR 6/3)



100

70

100

100

100

74

4498.2

4496.5

4495.1

4494.2

4491.7

4488.2

4486.5

4485.2

4481.2

4480.2

4479.7

4478.2

4477.2

4475.2

4473.9

4473.2

SONIC
12

SONIC
13

SONIC
14

SONIC
15

SONIC
16

SONIC
17

Grout
(0' - 59.5' bgs)

PVC Pipe
(2.480' ags - 86'
bgs)

3/8" Bentonite
Chips
(59.5' - 64' bgs)

10/20 Silica
Sandpack
(64' - 86' bgs)

0.010 Slotted
Pipe
(66' - 86' bgs)

SP

SP

SP

ML

SM

SM

SP-
SM

SILTSTONE

SILTSTONE

SM

SANDSTONE

SM

SM

SM

SM

SM

ML

54.0

55.7

57.1

58.0

60.5

64.0

65.7

67.0

71.0

72.0

72.5

74.0

75.0

77.0

78.3

79.0

 4.0

 2.0

 >4.0

SAND, very fine to fine-grained, with silt, no odor or staining;
medium dense, wet, yellowish brown (10YR 5/4), mottled dark gray
(10YR 4/1)

SAND, very fine to fine-grained; medium dense, moist, light
brownish gray  (10YR 6/1)

SANDY SILT, slow dilatancy, noncohesive, nonplastic; soft, wet,
grayish brown, mottled very dark gray (10YR 5/1)
SILTY SAND, very fine to fine-grained; medium dense, wet, grayish
brown (10YR 5/2)

S.A.A., soft, decreasing in moisture

SAND, very fine to fine-grained, with silt; soft, wet, brown (10YR 5/3)

SILTSTONE, massive, blocky; hard, moist, brown (10YR 4/3)

S.A.A., brown (10YR 5/3)

SILTY SAND; stiff, moist, brown

SANDSTONE, some hard sand; loose, white and tan
SILTY SAND, very fine to fine-grained; medium dense, moist, brown

S.A.A., moist

SILTY SAND, very fine to fine-grained, slow dilatancy; soft, wet,
brown

S.A.A., medium dense, moist

S.A.A., stiff

SANDY SILT, noncohesive, nonplastic, massive, slow dilatancy;
very soft, wet, grayish brown

(Continued Next Page)
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75

4466.7

4462.2

SONIC
18

10/20 Silica
Sandpack
(64' - 86' bgs)
0.010 Slotted
Pipe
(66' - 86' bgs)

Total Depth of
Well
 86' bgs

Native Clay
Below Well -
Natural Collapse

ML

SM

85.5

90.0

SILTY SAND, very fine to fine-grained, slow dilatancy, no odor or
staining; loose, wet, brown

Note: drillers drilled to 89', but all of it fell back into the hole because
outer casing was not used.

Bottom of borehole at 90.0 feet.
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SANDY SILT, noncohesive, nonplastic, massive, slow dilatancy;
very soft, wet, grayish brown



0

100

100

96

4541.2

4537.2

4532.2

4528.4

4527.2

N/A

SONIC
1

SONIC
2

SONIC
3

Top of Casing
(2.182' ags)

Grout
(0' - 51.5' bgs)

PVC Pipe
(2.182' ags - 78'
bgs)

SW-
GP

SW-
GP

SM

GP

SM

5.0

9.0

14.0

17.8

19.0

Hand potholed until 5' bgs

SAND, fine to coarse-grained, with gravel, no odor or staining;
loose, moist brown

S.A.A., increasing gravel content, subround; too hot for sleeves

SILTY SAND, very fine to fine-grained, no odor or staining; loose,
moist, brown (10YR 5/3)

GRAVEL, poorly graded, subround (1-2"), little clay, little sand, no
odor or staining; loose, moist to wet, brown

SILTY SAND, very fine to fine-grained, trace gravel, no odor or
staining; loose, moist, brown (10YR 5/3)

AT TIME OF DRILLING 35.96 ft / Elev 4510.23 ft

AT END OF DRILLING ---

AFTER DRILLING 59.35 ft / Elev 4486.84 ft

HAMMER TYPE Not Applicable

DRILLING METHOD Rotary Sonic

DRILLING CONTRACTOR Major Drilling, Inc GROUND WATER LEVELS:

DATE STARTED 8/1/2016 COMPLETED 8/2/2016 GROUND ELEVATION 4546.185 ft

LOGGED BY Chris Ahrendt CHECKED BY A. Lanning

COORDINATES 4532.438 N      4530.256 E

(Continued Next Page)
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Casing Top Elev: 2.182 (ft)
Casing Type: 2" PVC Pipe



94

98

100

100

69

4522.2

4517.2

4514.2

4513.4

4512.2

4511.0

4509.0
4508.8

4507.2

4506.2

SONIC
4

SONIC
5

SONIC
6

SONIC
7

SONIC
8

Grout
(0' - 51.5' bgs)

PVC Pipe
(2.182' ags - 78'
bgs)

SM

SM

ML

SANDSTONE

SM

ML

SM

ML

SANDSTONE

ML

SM

24.0

29.0

32.0

32.8

34.0

35.2

37.2
37.4

39.0

40.0

 0.75

S.A.A., little gravel

SANDY SILT, noncohesive, nonplastic, blocky, no staining; very
soft, moist, dark grayish brown (10YR 4/2)

SANDSTONE, broken; dry to moist, white and tan

SILTY SAND, very fine to fine-grained, little gravel, no odor or
staining; medium dense, moist, pale brown (10YR 6/3)

SANDY SILT, noncohesive, nonplastic, massive; medium dense,
moist, brown (10YR 4/3)

SILTY SAND, very fine to fine-grained, no odor or staining; loose,
moist, brown

SILT, with sand, trace gravel, noncohesive, nonplastic, no odor or
staining; soft, wet, brown
SANDSTONE, with wet silt in between bedding, noncohesive,
nonplastic; hard, moist to wet, brownish gray

SILT, noncohesive, nonplastic, blocky, no oxidation; hard, moist,
brown

SILTY SAND, very fine to fine-grained, trace gravel; hard, moist,
brown

(Continued Next Page)
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PROJECT NAME Laramie River Station
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SILTY SAND, very fine to fine-grained, trace gravel, no odor or
staining; loose, moist, brown (10YR 5/3)



100

100

0

100

4502.2

4497.2

4495.5

4493.2

4490.5

4487.2

4484.9

4483.9

4482.2

SONIC
9

SONIC
10

SONIC
11

SONIC
12

Grout
(0' - 51.5' bgs)

PVC Pipe
(2.182' ags - 78'
bgs)

3/8" Bentonite
Chips
(51.5' - 56' bgs)

10/20 Silica
Sandpack
(56' - 78' bgs)

0.010 Slotted
Pipe
(58' - 78' bgs)

SM

SM

SP-
SM

SP-
SM

SP-
SM

SP-
SM

SP-
SM

ML

SM

SP

44.0

49.0

50.7

53.0

55.7

59.0

61.3

62.3

64.0

 2.5

 >4.0

S.A.A., increasing in moisture

SAND, very fine to fine-grained, with silt, no odor or staining; very
stiff, moist, grayish brown (10YR 5/2)

S.A.A., loose, pale brown (10YR 4/3)

S.A.A., blocky; hard, grayish brown (10YR 5/2)

SAND, very fine to fine-grained, with silt; moist, light brown
@57.6' bgs: increasing in moisture and fines

SAND, very fine to fine-grained, with silt; soft, wet, yellowish brown

SANDY SILT, noncohesive, nonplastic, massive; hard, moist, brown

SILTY SAND, very fine-grained; soft, moist to wet, yellowish brown

SAND, very fine to fine-grained, some silt, slow dilatancy; medium
dense, wet, yellowish brown

(Continued Next Page)
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PROJECT NAME Laramie River Station

PROJECT LOCATION
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SILTY SAND, very fine to fine-grained, trace gravel; hard, moist,
brown



98

4473.9

4473.1

4472.2

4467.2

SONIC
13

10/20 Silica
Sandpack
(56' - 78' bgs)

0.010 Slotted
Pipe
(58' - 78' bgs)

Total Depth of
Well
 78' bgs
Native Clay
Below Well -
Natural Collapse

SP

ML

SP

SP

72.3

73.1

74.0

79.0

SILT, noncohesive, nonplastic; soft, wet, gray

SAND, very fine to fine-grained, some silt, slow dilatancy; medium
soft, wet, grayish brown

S.A.A., little silt; yellowish brown

Bottom of borehole at 79.0 feet.

%
 R

E
C

O
V

E
R

Y

S
A

M
P

LE
 T

Y
P

E
N

U
M

B
E

R

WELL DIAGRAM

U
.S

.C
.S

.

G
R

A
P

H
IC

LO
G

PO
C

KE
T 

PE
N

E-
TR

O
M

ET
ER

, T
SF

MATERIAL DESCRIPTION

D
E

P
T

H
(f

t)

70

75

PAGE  4  OF  4
WELL NUMBER MW-36B

CLIENT Basin Electric
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PROJECT NAME Laramie River Station

PROJECT LOCATION
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SAND, very fine to fine-grained, some silt, slow dilatancy; medium
dense, wet, yellowish brown



0

100

98

98

4524.8

4521.3

4518.5

4517.7

4516.3

4510.3

N/A

SONIC
1

SONIC
2

SONIC
3

Top of Casing
(2.292' ags)

Grout
(0' - 50' bgs)

PVC Pipe
(2.292' ags -
77.5' bgs)

SP-
GP

SW-
GP

GP

ML

SM

5.5

9.0

11.8

12.6

14.0

20.0

Hand potholed until 5.5' bgs

SAND, very fine to medium-grained, with gravel, no odor or staining;
loose, moist, brown

SAND, very fine to coarse-grained, with subround gravel, no odor or
staining; loose, moist, brown

GRAVEL, poorly graded, subangular, with fine to coarse-grained
sand, trace fines, no odor or staining; loose, moist, tan

SANDY SILT, noncohesive, nonplastic, no odor or staining; loose,
moist, light brown

SILTY SAND, very fine-grained, trace fine grained sand, no odor or
staining; loose, moist, light brown

AT TIME OF DRILLING 68.00 ft / Elev 4462.26 ft

AT END OF DRILLING ---

AFTER DRILLING ---

HAMMER TYPE Not Applicable

DRILLING METHOD Rotary Sonic

DRILLING CONTRACTOR Major Drilling, Inc GROUND WATER LEVELS:

DATE STARTED 8/2/2016 COMPLETED 8/3/2016 GROUND ELEVATION 4530.256 ft

LOGGED BY Chris Ahrendt CHECKED BY A. Lanning

COORDINATES 4530.367 N      4528.075 E

(Continued Next Page)
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Casing Top Elev: 2.292 (ft)
Casing Type: 2" PVC Pipe



100

100

94

100

100

4508.6

4506.3

4503.3

4501.3

4500.3

4497.4

4496.3

4494.8

4493.0

4491.3

SONIC
4

SONIC
5

SONIC
6

SONIC
7

SONIC
8

Grout
(0' - 50' bgs)

PVC Pipe
(2.292' ags -
77.5' bgs)

SM

ML

ML

ML

SM

SM

SM

ML

SM

SM

SM

21.7

24.0

27.0

29.0

30.0

32.9

34.0

35.5

37.3

39.0

SILTY SAND, very fine-grained; loose, moist, brown

SILT, little sand, noncohesive, nonplastic, blocky, no odor or
staining; hard, moist, pale brown

SANDY SILT, noncohesive, nonplastic, no odor or staining, blocky;
soft, moist, brown

S.A.A., slow dilatancy; wet (perched)

SILTY SAND, very fine to fine-grained, no odor or staining; loose,
wet (due to drilling waters), brown

S.A.A., moist

S.A.A., blocky; hard

SILT, with sand, noncohesive, nonplastic, slow dilatancy; soft, wet,
grayish brown (10YR 5/2), mottled gray (10YR 5/1)

SILTY SAND, very fine to fine-grained, no odor or staining; soft, wet,
brown

S.A.A., decreasing moisture

SILTY SAND, very fine to fine-grained, no staining; loose, moist,
brown

(Continued Next Page)
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100

100

88

48

4485.3

4484.9

4481.3

4479.3

4476.3

4474.3

4473.4

4470.7

4468.3

SONIC
9

SONIC
10

SONIC
11

SONIC
12

Grout
(0' - 50' bgs)

PVC Pipe
(2.292' ags -
77.5' bgs)

3/8" Bentonite
Chips
(50' - 54' bgs)

10/20 Silica
Sandpack
(54' - 77.5' bgs)

0.010 Slotted
Pipe
(57.5' - 77.5' bgs)

SM

SW

SM

SP

SP

SP-
SM

SM

SM

SP-
SM

SP-
SM

45.0

45.4

49.0

51.0

54.0

56.0

56.9

59.6

62.0

 1.25

SAND, very fine to coarse-grained, with round gravel, no odor or
staining; loose, wet (due to drilling waters), brown
SILTY SAND, very fine to fine-grained, no odor or staining; loose,
moist, brown

SAND, very fine to fine-grained, little silt; stiff, moist, brown

S.A.A., loose

SAND, very fine to fine-grained, with silt, no odor or staining; loose,
moist, brown

SILTY SAND, very fine to fine-grained; soft, wet, yellowish brown

S.A.A., moist

SAND, very fine to fine-grained, with silt; loose, moist, yellowish
brown

S.A.A., slow dilatancy; wet

(Continued Next Page)
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SILTY SAND, very fine to fine-grained, no staining; loose, moist,
brown



43

4464.1

4462.3

4461.3

4454.0

4452.4

4451.9

4451.3

SONIC
13

10/20 Silica
Sandpack
(54' - 77.5' bgs)

0.010 Slotted
Pipe
(57.5' - 77.5' bgs)

Total Depth of
Well
 77.5' bgs
Native Clay
Below Well -
Natural Collapse

SM

SP-
SM

SP-
SM

ML

SM

66.2

68.0

69.0

76.3

77.9

78.4

79.0

 2.0
SILTY SAND, very fine to fine-grained; stiff, moist, yellowish brown

SAND, very fine to fine-grained, with silt, slow dilatancy; loose, wet,
yellowish brown

No recovery

SAND, very fine to fine-grained, with silt; loose, wet, grayish brown

SANDY SILT, noncohesive, nonplastic, no odor or staining; soft,
wet, gray
SILTY SAND, very fine-grained, no odor or staining; soft, wet, gray

Bottom of borehole at 79.0 feet.
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0

100

100

100

4523.1

4519.1

4511.1

4508.1

N/A

SONIC
1

SONIC
2

SONIC
3

Top of Casing
(2.784' ags)

Grout
(0' - 62' bgs)

PVC Pipe
(2.874' ags - 75'
bgs)

SP

FILL

SM

SM

5.0

9.0

17.0

20.0

Hand potholed until 5' bgs

SAND, very fine to fine-grained, subround, some silt, trace clay;
loose, moist, light brown
Thin beds of medium to coarse-grained sand (k-spar, qtz, minor
lithies) loosely cemented

FILL, fine to coarse grained sand, with gravel and cobbles
Mixed lithologies throughout

SILTY SAND, very fine to fine-grained, round; loose, moist to dry,
light brown

SILTY SAND, very fine to fine-grained, round; loose, moist to dry,
light brown
@21.5-25' bgs: thinly bedded sandstone with sand matrix, loosely
cemented

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 56.90 ft / Elev 4471.18 ft

HAMMER TYPE Not Applicable

DRILLING METHOD Rotary Sonic

DRILLING CONTRACTOR Major Drilling, Inc GROUND WATER LEVELS:

DATE STARTED 7/14/2016 COMPLETED 7/14/2016 GROUND ELEVATION 4528.075 ft

LOGGED BY Matt Hartz CHECKED BY A. Lanning

COORDINATES 4547.479 N      4544.695 E

(Continued Next Page)
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Casing Top Elev: 2.784 (ft)
Casing Type: 2" PVC Pipe



100

100

100

SONIC
4

SONIC
5

SONIC
6

Grout
(0' - 49.6' bgs)

PVC Pipe
(2.874' ags - 75'
bgs)

3/8" Bentonite
Chips
(49.6' - 52.9' bgs)

10/20 Silica
Sandpack

SM

SILTY SAND, very fine to fine-grained, round; loose, moist to dry,
light brown

@40-47' bgs: increase in overall competency of sand, thin beds of
loosely consolidated sandstone

(Continued Next Page)
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100

100

4468.1

SONIC
7

SONIC
8

(52.9' - 76.4' bgs)

10/20 Silica
Sandpack
(52.9' - 76.4' bgs)
0.010 Slotted
Pipe
(55' - 75' bgs)

Total Depth of
Well
 75' bgs

Bentonite Chip
Fill Below Well

SM

SM

60.0
SILTY SAND, very fine to fine-grained, round, slightly more com-
petent zones/beds of moderately cemented SS; loose, moist,
light brown to brown

intervals with increasing moisture

(Continued Next Page)
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PROJECT NAME Laramie River Station

PROJECT LOCATION
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SILTY SAND, very fine to fine-grained, round; loose, moist to dry, light 
brown

@56' bgs: increase in moisture content

@57-57.5': well-graded, competent SS, cemented (likely
calcareous); dense, white



100

4440.1

SONIC
9

Bentonite Chip
Fill Below Well

SM

88.0
Bottom of borehole at 88.0 feet.
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SILTY SAND, very fine to fine-grained, round, slightly more com-
petent zones/beds of moderately cemented SS; loose, moist, light 
brown to brown

intervals with increasing moisture



0

100

100

100

100

4538.7

4535.7

4525.7

4514.7

N/A

SONIC
1

SONIC
2

SONIC
3

SONIC
4

Top of Casing
(2.090' ags)

Grout
(0' - 74' bgs)

PVC Pipe
(2.090' ags -
109.3 bgs)

SP

SM

SP

6.0

9.0

19.0

30.0

Hand potholed until 6' bgs

SAND (possibly fill), fine to medium-grained, some silt, trace gravel
and cobbles; dry, light brown

SILTY SAND, very fine to fine-grained, subround, trace clay, no
apparent bedding; loose, dry, light brown to brown with light gray
intervals
Lithology is granite (qtz, k-spar, trace lithies)

@16-17' bgs: thin beds (<2") of well indurated and cemented SS,
possibly Caliche; light gray

SAND, very fine to fine-grained, subround, some silt; firm to stiff,
moist, brown with trace white sand stringers visible within laminae

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 78.30 ft / Elev 4466.40 ft

HAMMER TYPE Not Applicable

DRILLING METHOD Rotary Sonic

DRILLING CONTRACTOR Major Drilling, Inc GROUND WATER LEVELS:

DATE STARTED 7/17/2016 COMPLETED 7/18/2016 GROUND ELEVATION 4544.695 ft

LOGGED BY Matt Hartz CHECKED BY A. Lanning

COORDINATES 4581.452 N      4579.362 E

(Continued Next Page)
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Casing Top Elev: 2.09 (ft)
Casing Type: 2" PVC Pipe



100

100

100

100

100

100

100

4508.7

4484.7

SONIC
5

SONIC
6

SONIC
7

SONIC
8

SONIC
9

SONIC
10

SONIC
11

Grout
(0' - 74' bgs)

PVC Pipe
(2.090' ags -
109.3 bgs)

SP

SP

SP

36.0

60.0

SAND, very fine to fine-grained, subround, some silt; firm to stiff,
moist, brown with trace white sand stringers visible within laminae
@33-34' bgs: welll indurated SS (possibly Caliche); light brown with
light gray

SAND, very fine to fine-grained, subround, some silt, trace clay,
irregular, thin bedding planes (0.5"); loose, dry
@36-38' bgs: weathered zone: occurs predominantly between
bedding planes within clays; brown, red, and gray
@36-49' bgs: interbedded hard, light gray planes, well cemented
(likely Caliche)

@51.5-52.5' bgs: moist (perched moisture interval, not
water-bearing)

@54-56.5: firm to dense, moist (perched moisture interval, not
water-bearing)

SAND, very fine to fine-grained, subround, some silt, trace clay,
irregular, thin bedding planes (1"); loose, dry with moist intervals

(Continued Next Page)
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100

100

100

100

100

SONIC
12

SONIC
13

SONIC
14

SONIC
15

SONIC
16

Grout
(0' - 74' bgs)

PVC Pipe
(2.090' ags -
109.3 bgs)

3/8" Bentonite
Chips
(74' - 79' bgs)

10/20 Silica
Sandpack
(79' - 109.3' bgs)

0.010 Slotted
Pipe
(89.3' - 109.3'
bgs)

SP

SAND, very fine to fine-grained, subround, some silt, trace clay,
irregular, thin bedding planes (1"); loose, dry with moist intervals

@75-78' bgs: moist (perched moisture interval, not water-bearing)

@82-88' bgs: moist (due to drilling waters)

@91-99' bgs: moist to wet

@96-98' bgs: increase in well consolidated SS interbedding (2"),
siliceous cementation; hard

(Continued Next Page)
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100

4435.4

SONIC
17

10/20 Silica
Sandpack
(79' - 109.3' bgs)

0.010 Slotted
Pipe
(89.3' - 109.3'
bgs)

Total Depth of
Well
 109.3' bgs

SP

109.3

SAND, very fine to fine-grained, subround, some silt, trace clay,
irregular, thin bedding planes (1"); loose, dry with moist intervals
@101-107' bgs: moist to wet intervals within medium-grained sand
interbeds (<2") within native formation, potentially water-bearing

Bottom of borehole at 109.3 feet.
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0

100

100

100

100

4582.4

4575.4

4557.4

N/A

SONIC
1

SONIC
2

SONIC
3

SONIC
4

Top of Casing
(2.194' ags)

Grout
(0' - 81' bgs)

PVC Pipe
(2.194' ags -
107.9 bgs)

FILL

SM

5.0

12.0

30.0

Hand potholed until 5' bgs

FILL, sand and silt matrix with gravel to large cobbles
Varying lithologies

SILTY SAND, fine to medium-grained, trace clay, unconsolidated,
irregular thin beds, silts and clays within bedding planes; soft to firm,
moist, light brown

23' bgs: firm, moist to wet

28' bgs: firm, moist to wet
28-30' bgs: moderately consolidated, firm to stiff, moist (on the
verge of SS)

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 38.11 ft / Elev 4549.29 ft

HAMMER TYPE Not Applicable

DRILLING METHOD Rotary Sonic

DRILLING CONTRACTOR Major Drilling, Inc GROUND WATER LEVELS:

DATE STARTED 7/15/2016 COMPLETED 7/16/2016 GROUND ELEVATION 4587.399 ft

LOGGED BY Matt Hartz CHECKED BY A. Lanning

COORDINATES 4589.593 N      4587.399 E

(Continued Next Page)
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Casing Top Elev: 2.194 (ft)
Casing Type: 2" PVC Pipe



100

100

100

100

4549.4

SONIC
5

SONIC
6

SONIC
7

SONIC
8

Grout
(0' - 81' bgs)

PVC Pipe
(2.194' ags -
107.9 bgs)

SM

SP

38.0

SILTY SAND, fine to medium-grained, trace clay, unconsolidated,
irregular thin beds, silts and clays within bedding planes; soft to firm,
moist, light brown
30-35' bgs: moderately consolidated, firm to stiff, moist (on the
verge of SS)

35-36' bgs: interbeds (<6") of consolidated SS (primarily qtz), very
fine to fine-grained, siliceous cementation; dry, white

SAND, very fine to fine-grained, subround, some silt, trace clay,
minimal weathering, interbeds (<6") of sandstones; firm, moist, light
brown to brown

@57-60' bgs: wet (water-bearing)

@60-64' bgs: wet (water-bearing)

(Continued Next Page)
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100

100

100

4491.4

4489.4

SONIC
9

SONIC
10

SONIC
11

Grout
(0' - 81' bgs)

PVC Pipe
(2.194' ags -
107.9 bgs)

3/8" Bentonite
Chips
(81' - 85.1' bgs)

10/20 Silica
Sandpack
(85.1' - 18' bgs)

0.010 Slotted
Pipe
(87.9' - 107.9'
bgs)

SP

SANDSTONE

SP

96.0

98.0

SAND, very fine to fine-grained, subround, some silt, trace clay,
minimal weathering, interbeds (<6") of sandstones; firm, moist, light
brown to brown

@68-78' bgs: moist

@80-82' bgs: increase in moisture above SS unit

@82' bgs: SS horizon (2"), well indurated and silified; hard, dry, gray
with white clay at top and bottom
@83-85' bgs: increase in moisture below SS unit

@87-96' bgs: increase in grain size to fine to medium-grained;
saturated (not water-bearing zone, either perched or due to drilling
waters)

SANDSTONE, fine to medium-grained, subround to subangular,
well indurated, well-cemented (siliceous); moist, brown

See next page
(Continued Next Page)
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100

4479.4

SONIC
12

10/20 Silica
Sandpack
(85.1' - 18' bgs)

0.010 Slotted
Pipe
(87.9' - 107.9'
bgs)

Total Depth of
Well
 107.9' bgs

SP

108.0

SAND, very fine to medium-grained, subround to subangular, some
silt, slight zones of weathered, dark brown, oxidized beds; firm to
stiff, wet, light brown to brown

Bottom of borehole at 108.0 feet.
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0

100

46

100

4521.4

4518.4

4517.4

4515.4

4508.4

N/A

SONIC
1

SONIC
2

SONIC
3

Top of Casing
(2.254' ags)

Grout
(0' - 44.6' bgs)

PVC Pipe
(2.254' ags - 73'
bgs)

SP-
GP

SM

SP-
GP

SW-
SM

ML

6.0

9.0

10.0

12.0

19.0

Hand potholed until 6' bgs

SAND, very fine to fine-grained, with gravel, some cobbles, little silt;
loose, dry, brown

SILTY SAND, very fine to fine-grained; loose, moist, brown

SAND, very fine to medium-grained, with round gravel; loose, moist,
light gray

SAND, very fine to coarse-grained, with silt, little angular gravel, no
odor or staining; loose, moist, brown

SANDY SILT, nonplastic, noncohesive, no odor or staining; very
soft, wet, grayish brown

AT TIME OF DRILLING 69.00 ft / Elev 4458.38 ft

AT END OF DRILLING ---

AFTER DRILLING ---

HAMMER TYPE Not Applicable

DRILLING METHOD Rotary Sonic

DRILLING CONTRACTOR Major Drilling, Inc GROUND WATER LEVELS:

DATE STARTED 8/3/2016 COMPLETED 8/3/2016 GROUND ELEVATION 4527.383 ft

LOGGED BY Chris Ahrendt CHECKED BY A. Lanning

COORDINATES 588577.1 N      731829.2 E

(Continued Next Page)
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PROJECT NUMBER 60506860
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Casing Top Elev: 2.254 (ft)
Casing Type: 2" PVC Pipe



77

80

100

4506.4

4505.6

4504.4

4500.4

4498.4

4497.0

4495.9

4495.2

4493.4

4492.9

4490.4

4488.4

SONIC
4

SONIC
5

SONIC
6

Grout
(0' - 44.6' bgs)

PVC Pipe
(2.254' ags - 73'
bgs)

ML

SM

ML

SM

ML

SM

SM

SP

SP

SP

SP

SP

SM

21.0

21.8

23.0

27.0

29.0

30.4

31.5

32.2

34.0

34.5

37.0

39.0

SILTY SAND; soft, moist, gray

SILT, nonplastic, noncohesive; medium, moist, gray and mottled
brown and gray

SILTY SAND, very fine to fine-grained, no staining; loose, moist,
brown, no mottling

SILT, with sand, nonplastic, noncohesive, no odor or staining; very
soft, wet, brownish gray

SILTY SAND, very fine to fine-grained; loose, wet, grayish brown
wetness due to drilling waters

SILTY SAND, very fine to fine-grained, little subangular gravel;
loose, moist, grayish brown (10YR 5/2)

SAND, very fine to fine-grained, trace silt, no odor or staining; loose,
moist, light brownish gray
S.A.A., light gray (10YR 7/1)

SAND, very fine to medium-grained, little silt; medium dense, moist,
dark grayish brown (10YR 4/2)
S.A.A., little subangular gravel; light brownish gray (10YR 6/2)

S.A.A., no gravel; light gray (10YR 7/1)

SILTY SAND, very fine to fine-grained, no odor or staining; loose,
wet, yellowish brown

(Continued Next Page)
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PROJECT LOCATION

LG
E

 G
H

E
N

T
 S

O
IL

-W
E

LL
 L

O
G

 -
 G

H
E

N
T

.G
D

T
 -

 1
0/

1
0/

16
 1

5:
07

 -
 C

:\B
IS

M
A

R
K

 G
IN

T
\L

R
S

 -
 6

05
06

8
60

 2
.0

1\
LR

S
_0

91
51

6.
G

P
J

SANDY SILT, nonplastic, noncohesive, no odor or staining; very
soft, wet, grayish brown



76

69

100

85

4478.9

4477.1

4473.4

4471.4

4469.4

4468.4

4465.4

4462.3

SONIC
7

SONIC
8

SONIC
9

SONIC
10

Grout
(0' - 44.6' bgs)

PVC Pipe
(2.254' ags - 73'
bgs)

3/8" Bentonite
Chips
(44.6' - 50.6' bgs)

0.010 Slotted
Pipe
(53' - 73' bgs)

10/20 Silica
Sandpack
(50.6' - 73' bgs)

SM

SP-
SM

SP-
SM

ML

SM

SM

SM

SM

ML

48.5

50.3

54.0

56.0

58.0

59.0

62.0

65.1

 3.0

 4.0

SAND, very fine to fine-grained, with silt, no odor or staining; loose,
moist, pale brown (10YR 6/3)

S.A.A., brown (10YR 5/3)

SILT, with gravel, nonplastic, noncohesive, massive, no odor or
staining; very stiff, moist, grayish brown (10YR 5/2)

SILTY SAND, very fine-grained; medium dense, moist, grayish
brown (10YR 5/2)

S.A.A., with gravel (sandstone); moist

SILTY SAND, very fine to fine-grained, no odor or staining; loose,
wet, grayish brown (10YR 5/2)

S.A.A., medium dense, wet

See next page

(Continued Next Page)
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PROJECT NAME Laramie River Station
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SILTY SAND, very fine to fine-grained, no odor or staining; loose,
wet, yellowish brown



78

4458.4

4457.4

4456.4

4453.4

4448.4

SONIC
11

0.010 Slotted
Pipe
(53' - 73' bgs)

Total Depth of
Well
 73' bgs

Native Clay
Below Well -
Natural Collapse

ML

SP-
GW

ML

SM

SM

69.0

70.0

71.0

74.0

79.0

SILT, nonplastic, noncohesive, blocky, no odor or staining; stiff,
moist, light brownish gray (10YR 6/2), no mottling

SAND, poorly graded, with gravel; very loose, wet, grayish brown

SILT, nonplastic, noncohesive; soft, wet, grayish brown and mottled
gray (10YR 6/1) and light brownish gray (10YR 6/2)

SILTY SAND, very fine to fine-grained, no odor or staining; loose,
wet, grayish brown

S.A.A., decreasing in moisture

Bottom of borehole at 79.0 feet.
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0

100

100

100

4507.8

4504.3

4499.3

N/A

SONIC
1

SONIC
2

SONIC
3

Top of Casing
(2.534' ags)

Grout
(0' - 42' bgs)

PVC Pipe
(2.534' ags -
68.5' bgs)

SM

SM

SM

5.5

9.0

14.0

Hand potholed until 5.5' bgs

SILTY SAND, fine-grained; loose, dry, medium brown to tan

SILTY SAND, fine-grained, poorly cemented sandstone lenses, no
odor or staining; moist to wet, light tan

SILTY SAND; dry, light tan
14-16' bgs: poorly cemented sandstone lenses, lenses broken by
drilling

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 40.00 ft / Elev 4473.30 ft

HAMMER TYPE Not Applicable

DRILLING METHOD Rotary Sonic

DRILLING CONTRACTOR Major Drilling, Inc GROUND WATER LEVELS:

DATE STARTED 8/9/2016 COMPLETED 8/9/2016 GROUND ELEVATION 4513.297 ft

LOGGED BY Jeremy HurshmanCHECKED BY A. Lanning

COORDINATES 588829.6 N      732965.3 E

(Continued Next Page)
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Casing Top Elev: 2.534 (ft)
Casing Type: 2" PVC Pipe



100

100

100

100

4491.3

4486.3

4484.3

4479.3

4475.3

4474.3

SONIC
4

SONIC
5

SONIC
6

SONIC
7

Grout
(0' - 42' bgs)

PVC Pipe
(2.534' ags -
68.5' bgs)

SM

SM

SP

SP

SM

SP

SP

22.0

27.0

29.0

34.0

38.0

39.0

SILTY SAND, fine-grained, subround, trace sandstone lenses;
moist, light brown

SAND, fine-grained; loose with hard sections (breaks in hand),
moist

SAND, fine-grained, few poorly cemented sandstone lenses, minor
clay, no odor or staining, crumbles; dry to moist, brown

SILTY SAND, subround to round; loose, moist to wet (due to drilling
waters), brown

SAND, fine-grained; dry, light tan
@38' bgs: 1 inch of hard zone of visible thin channel, brown silt
deposits
SAND, fine-grained, round, little silt, tight and compact; stiff, wet

(Continued Next Page)
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SILTY SAND; dry, light tan



100

100

100

4467.3

4464.3

4454.3

4453.3

SONIC
8

SONIC
9

SONIC
10

3/8" Bentonite
Chips
(42' - 45.75' bgs)

10/20 Silica
Sandpack
(45.75' - 68.5'
bgs)

0.010 Slotted
Pipe
(48.5' - 68.5' bgs)

SP

ML

SM

SANDSTONE

SP

46.0

49.0

59.0

60.0

SAND, fine-grained, round, little silt, tight and compact; stiff, wet

@45' bgs: gradational contact: increasing silt and decreasing 
sand

SILT, with fine-grained sand, few interbedded clay nodules, low to
medium plasticity; stiff, wet, brown

SILTY SAND, fine-grained, no visible structures; medium dense,
wet, brown

SANDSTONE, fine-grained, fractured from drilling; hard, light gray
to tan

SAND, fine-grained, little silt; medium dense, wet, brown

(Continued Next Page)
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4444.3

10/20 Silica
Sandpack
(45.75' - 68.5'
bgs)
0.010 Slotted
Pipe
(48.5' - 68.5' bgs)

Total Depth of
Well
 68.5' bgs
Native Clay
Below Well -
Natural Collapse

SP

69.0
Bottom of borehole at 69.0 feet.
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SAND, fine-grained, little silt; medium dense, wet, brown



0

100

50

4493.0

4489.0

4479.0

4478.0

N/A

SONIC
1

SONIC
2

Top of Casing
(3.441' ags)

Grout
(0' - 50' bgs)

PVC Pipe
(3.441' ags -
78.5' bgs)

ML

SM

GW

5.0

9.0

19.0

20.0

Hand potholed until 5' bgs

SILT, with fine-grained, subround to round, sand, trace clay, no odor
or staining; dry, moist
@7-9' bgs: moist
increasing sand with depth

SILTY SAND, fine-grained; moist to dry
@9-10' bgs: minor round gravel (0.4-0.8" in size)
little recovery due to bit being blocked

SANDY GRAVEL, well graded, fine to coarse-grained, subround to
round, little silt, no odor or staining; wet, brown to light tan
increasing silt with depth

AT TIME OF DRILLING 69.00 ft / Elev 4429.00 ft

AT END OF DRILLING ---

AFTER DRILLING ---

HAMMER TYPE Not Applicable

DRILLING METHOD Rotary Sonic

DRILLING CONTRACTOR Major Drilling, Inc GROUND WATER LEVELS:

DATE STARTED 8/10/2016 COMPLETED 8/10/2016 GROUND ELEVATION 4498.003 ft

LOGGED BY Jeremy HurshmanCHECKED BY A. Lanning

COORDINATES 589002.8 N      734274.6 E

(Continued Next Page)
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Casing Top Elev: 3.441 (ft)
Casing Type: 2" PVC Pipe



90

100

100

100

4474.0

4472.0

4469.0

4464.0

4459.0

4458.0

SONIC
3

SONIC
4

SONIC
5

SONIC
6

Grout
(0' - 50' bgs)

PVC Pipe
(3.441' ags -
78.5' bgs)

GW

ML

SM

ML

ML

SANDSTONE

ML

24.0

26.0

29.0

34.0

39.0

40.0

SANDY GRAVEL, well graded, fine to coarse-grained, subround to
round, little silt, no odor or staining; dry, brown to light tan
increasing silt with depth

SILT, with fine-grained sand, minor clay, low plasticity; moist, brown
(gradiational contact)

SILTY SAND, fine-grained sand, trace clay, no plasticity; moist to
wet, brown

SILT, with minor sand, trace clay; dense, moist, brown

S.A.A, increasing sand; moist to wet

SANDSTONE, fine-grained sand, poorly cemented; hard, dry, light
gray

SILT, with fine-grained sand, little clay, low plasticity; medium
dense, moist, brown

(Continued Next Page)
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100

100

100

4449.0

4446.0

4439.0

4438.0

4434.0

SONIC
7

SONIC
8

SONIC
9

Grout
(0' - 50' bgs)

PVC Pipe
(3.441' ags -
78.5' bgs)

3/8" Bentonite
Chips
(50' - 55' bgs)

10/20 Silica
Sandpack
(55' - 79' bgs)

0.010 Slotted
Pipe
(58.5' - 78.5' bgs)

ML

SANDSTONE

ML

SP

SM

ML

49.0

52.0

59.0

60.0

64.0

SANDSTONE or SILTSTONE, fine-grained, fractured from drilling;
hard, wet in fractures and at bottom (may be due to drilling waters),
light tan to light gray

SILT, with fine-grained sand, low to no plasticity, crumbles when
crushed with hands, no odor or staining; moist, brown

SAND, fine-grained, little silt; wet (may be due to drilling waters)

SILTY SAND, fine-grained sand, hard sand nodules interbedded;
moist to wet (water in and around sand), brown
increasing silt with depth

SILT, minor fine-grained sand, little clay, crumbles in hand;
moderately stiff, moist, brown
decreasing sand with depth

(Continued Next Page)
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SILT, with fine-grained sand, little clay, low plasticity; medium
dense, moist, brown



100

4429.0

4428.0

4424.0

4422.0

4419.0

SONIC
10

10/20 Silica
Sandpack
(55' - 79' bgs)

0.010 Slotted
Pipe
(58.5' - 78.5' bgs)

Total Depth of
Well
 78.5' bgs

ML

SP

SP

ML

ML

69.0

70.0

74.0

76.0

79.0

SAND, fine-grained, minor silt; wet, tan

S.A.A., brown

SILT, with fine-grained sand, crumbles; wet in fractures and sand
zones, brown

S.A.A., decreasing sand with depth; moist

Bottom of borehole at 79.0 feet.
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SILT, minor fine-grained sand, little clay, crumbles in hand;
moderately stiff, moist, brown
decreasing sand with depth



100

28

100

4513.3

4512.3

4509.3

SONIC
1

SONIC
2

SONIC
3

Top of Casing
(2.065' ags)

Grout
(0' - 67.11' bgs)

PVC Pipe
(2.065' ags -
92.1' bgs)

FILL

SW-
GP

SW

SW

14.0

15.0

18.0

SAND (FILL), fine to coarse-grained, with round gravel, no odor or
staining; loose, moist, brown

@9' bgs: rock prevented 3.6' of recovery

SAND, very fine to coarse-grained, with subangular gravel, no odor
or staining; loose, wet, grayish brown (10YR 5/2)

S.A.A., no gravel; moist, very pale brown (10YR 7/3)

S.A.A., little subangular gravel

AT TIME OF DRILLING 74.00 ft / Elev 4453.32 ft

AT END OF DRILLING ---

AFTER DRILLING ---

HAMMER TYPE Not Applicable

DRILLING METHOD Rotary Sonic

DRILLING CONTRACTOR Major Drilling, Inc GROUND WATER LEVELS:

DATE STARTED 8/4/2016 COMPLETED 8/5/2016 GROUND ELEVATION 4527.324 ft

LOGGED BY Chris Ahrendt CHECKED BY A. Lanning

COORDINATES 589659.8 N      731518.4 E

(Continued Next Page)
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Casing Top Elev: 2.065 (ft)
Casing Type: 2" PVC Pipe



94

100

99

90

4505.7
4505.4

4501.6

4500.4

4496.9

4493.9

4493.3

4490.8
4490.6

4487.3

SONIC
4

SONIC
5

SONIC
6

SONIC
7

Grout
(0' - 67.11' bgs)

PVC Pipe
(2.065' ags -
92.1' bgs)

SW

SW

SW

SM

SP-
SM

SP-
SM

SP-
SM

SP-
SM

SP-
SM

SP-
SM

SM

21.6
21.9

25.7

26.9

30.4

33.4

34.0

36.5
36.7

40.0

 1.5

SAND, very fine to coarse-grained, little subangular gravel, no odor
or staining; loose, moist, very pale brown (10YR 7/3)

S.A.A., light gray (10YR 7/1)
S.A.A., little silt; light brownish gray (10YR 6/2)

SILTY SAND, very fine to fine-grained, no odor staining; stiff, moist,
gray (10YR 5/1)

SAND, very fine to fine-grained, with silt; stiff, moist, gray (10YR
6/1)

S.A.A., wet

S.A.A., moist

S.A.A., moist to wet, light brownish gray (10YR 6/2)

S.A.A., medium stiff, moist
S.A.A., loose, decreasing moisture

SILTY SAND, very fine to medium-grained, no odor or staining;
loose (broken up by rig), moist, light yellowish brown (10YR 6/4)

(Continued Next Page)
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98

86

96

97

4479.9

4479.0

4476.8

4468.3

4465.5
4465.3

4463.3

SONIC
8

SONIC
9

SONIC
10

SONIC
11

Grout
(0' - 67.11' bgs)

PVC Pipe
(2.065' ags -
92.1' bgs)

SM

CALICHE

SM

SP-
SM

SM

SM

SM

SM

47.4

48.3

50.5

59.0

61.8
62.0

64.0 >4.0

CALICHE, 1" thick, with sand; hard, dry, white

SILTY SAND, very fine-grained; loose (broken up by rig), moist, light
yellowish brown (10YR 6/4)

SAND, very fine to fine-grained, with silt, no odor or staining; loose,
moist, brown (10YR 5/3)

SILTY SAND, very fine to fine-grained, no odor staining; medium
dense, moist, brown (10YR 4/3)

S.A.A., wet
S.A.A., moist

SILTY SAND, very fine to fine-grained; hard, moist, brown (10YR
4/3)

(Continued Next Page)
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SILTY SAND, very fine to medium-grained, no odor or staining;
loose (broken up by rig), moist, light yellowish brown (10YR 6/4)



50

60

98

4460.8

4458.5
4458.3

4453.3

4449.7

4448.3

4443.3

4439.3

SONIC
12

SONIC
13

SONIC
14

Grout
(0' - 67.11' bgs)

PVC Pipe
(2.065' ags -
92.1' bgs)
3/8" Bentonite
Chips
(67.11' - 69.11'
bgs)

10/20 Silica
Sandpack
(69.11' - 92.1'
bgs)

0.010 Slotted
Pipe
(72.1' - 92.1' bgs)

SM

SM

SM

SM

SM

ML

SP

SP

66.5

68.8
69.0

74.0

77.6

79.0

84.0

88.0

S.A.A., medium dense, moist

S.A.A., soft, moist
No recovery due to rock

SILTY SAND, very fine to fine-grained; loose, wet, grayish brown
(10YR 5/2)

S.A.A., decreasing moisture

SILT, with sand, noncohesive, nonplastic, no odor or staining;
medium dense, moist to wet, dark graish brown (10YR 4/2)

SAND, very fine to fine-grained; loose, moist to wet, brown

S.A.A., fine to medium-grained

(Continued Next Page)
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SILTY SAND, very fine to fine-grained; hard, moist, brown (10YR
4/3)



80

4438.3

4428.3

SONIC
15

10/20 Silica
Sandpack
(69.11' - 92.1'
bgs)
0.010 Slotted
Pipe
(72.1' - 92.1' bgs)

Total Depth of
Well
 92.1' bgs

Native Clay
Below Well -
Natural Collapse

SP

SM

89.0

99.0

SILTY SAND, very fine to fine-grained; loose, wet, brown (10YR 4/3)

Bottom of borehole at 99.0 feet.
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100

53

100

4522.7

4519.7

4517.8

4516.9

4516.1

4509.7

4505.7

4504.7

SONIC
1

SONIC
2

SONIC
3

Top of Casing
(2.257' ags)

Grout
(0' - 60' bgs)

PVC Pipe
(2.065' ags - 89'
bgs)

SW-
GP

SP-
SM

ML

SW-
GP
SW-
GP

SW-
GP

SM

SM

SM

6.0

9.0

10.9

11.8

12.6

19.0

23.0

24.0

>4.0

SAND, very fine to medium-grained, with gravel, little silt, little
organic material; loose, moist, brown

S.A.A., with silt, less gravel

SILT, with gravel and sand, noncohesive, nonplastic; soft, wet (due
to drilling waters), grayish brown (10YR 5/2)

SAND, fine to coarse-grained, with subround gravel, little silt; loose,
moist, brown
S.A.A., some silt

S.A.A., no silt

SILTY SAND, very fine-grained, no odor or staining; soft, moist, light
brownish gray (10YR 6/2)

S.A.A., hard

S.A.A., medium

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 73.85 ft / Elev 4454.81 ft

HAMMER TYPE Not Applicable

DRILLING METHOD Rotary Sonic

DRILLING CONTRACTOR Major Drilling, Inc GROUND WATER LEVELS:

DATE STARTED 8/6/2016 COMPLETED 8/7/2016 GROUND ELEVATION 4528.664 ft

LOGGED BY Chris Ahrendt CHECKED BY A. Lanning

COORDINATES 589851.3 N    732581.2 E

(Continued Next Page)
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Casing Top Elev: 2.257 (ft)
Casing Type: 2" PVC Pipe



88

79

100

100

100

4499.7

4496.7

4495.2

4485.7

4484.7

4483.7

4482.7

4481.5

4480.2

4478.0

4475.7

SONIC
4

SONIC
5

SONIC
6

SONIC
7

SONIC
8

Grout
(0' - 60' bgs)

PVC Pipe
(2.065' ags - 89'
bgs)

SM

SP-
SM

SP-
SM

SP-
SM

SM

SM

SM

SP-
SM

SP-
SM

SP-
SM

SP-
SM

29.0

32.0

33.5

43.0

44.0

45.0

46.0

47.2

48.5

50.7

53.0

 2.0

 1.0

SILTY SAND, very fine-grained, no odor or staining; medium 
dense, moist, light brownish gray (10YR 6/2)

SAND, very fine to medium-grained, with silt, little gravel; loose, wet
(perhed aquifer), brown (10YR 5/3)

S.A.A., stiff, moist, dark gray (10YR 4/1)

S.A.A., loose, light brownish gray (10YR 6/2)

SILTY SAND, very fine-grained, little fine-grained sand; stiff, moist,
light brownish gray (10YR 6/2)

S.A.A., dark gray (10YR 4/1)

S.A.A., light brownish gray (10YR 6/2)

SAND, very fine to fine-grained, with silt, no odor or staining; loose,
moist, pale brown (10YR 6/3)

S.A.A., grayish brown (10YR 5/2)

S.A.A., stiff

S.A.A., loose, light brownish gray (10YR 6/2)

S.A.A., stiff, grayish brown (110YR 5/3)

(Continued Next Page)
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84

100

86

64

4474.7

4470.2

4469.7

4468.3

4463.0

4459.7

4458.7

4450.7

4449.7

4447.2

SONIC
9

SONIC
10

SONIC
11

SONIC
12

Grout
(0' - 60' bgs)

PVC Pipe
(2.065' ags - 89'
bgs)

3/8" Bentonite
Chips
(60' - 64.9' bgs)

10/20 Silica
Sandpack
(64.9' - 89' bgs)

0.010 Slotted
Pipe
(69' - 89' bgs)

SP-
SM

SM

SM

SP-
SM

SP-
SM

SP-
SM

SM

SM

SM

SM

SM

54.0

58.5

59.0

60.4

65.7

69.0

70.0

78.0

79.0

81.5

 1.75

 1.5

SILTY SAND, very fine-grained, little fine-grained sand; medium 
dense, moist, light brownish gray (10YR 6/2)

S.A.A., blocky; very stiff
SAND, very fine to fine-grained, with silt; stiff, moist, grayish brown
(10YR 5/2)

S.A.A., loose, pale brown (10YR 6/3)

S.A.A., loose, moist, light brownish gray (10YR 6/2)

SILTY SAND, very fine to medium-grained; soft, wet, dark grayish
brown (10YR 4/2)

S.A.A., slow dilatancy; medium stiff, wet

S.A.A., moist

SILTY SAND; soft, wet, dark yellowish brown (10YR 4/4)

S.A.A, mottled dark yellowish brown and gray (10YR 5/1)

(Continued Next Page)
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32

4446.2

4439.7

SONIC
13

10/20 Silica
Sandpack
(64.9' - 89' bgs)

0.010 Slotted
Pipe
(69' - 89' bgs)

Total Depth of
Well
 89' bgs

82.5

89.0

No recovery

Bottom of borehole at 89.0 feet.
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100

100

100

100

4513.8

4511.3

4507.9

4506.3

4503.9

4502.3

1

2

3

4

Top of Casing
(2.383' ags)

Grout
(0' - 66' bgs)

PVC Pipe
(2.383' ags - 93'
bgs)

SP

SM

SW-
GP

ML

ML

ML

ML

11.5

14.0

17.4

19.0

21.4

23.0

SAND, very fine to medium-grained, with gravel and silt, no odor or
staining; loose, dry to moist, brown
@0-3' bgs: organic material (roots, etc)

SILTY SAND, very fine to fine-grained; loose, moist, yellowish
brown

SAND, very fine to coarse-grained, with subround gravel (qtz,
granite); loose, brown

SILT, noncohesive, nonplastic, blocky; stiff, moist, brown, mottled
with gray

SILT, some fine to medium-grained sand, little white qtz fragments,
noncohesive, nonplastic, blocky; medium stiff, moist, grayish 
brown (10YR 5/2)

SILT, some fine to coarse-grained sand, little angular gravel,
noncohesive, nonplastic, blocky; medium stiff, wet, grayish brown 
(10YR 5/2)

S.A.A., moist

AT TIME OF DRILLING 82.00 ft / Elev 4443.33 ft

AT END OF DRILLING ---

AFTER DRILLING ---

HAMMER TYPE Not Applicable

DRILLING METHOD Rotary Sonic

DRILLING CONTRACTOR Major Drilling, Inc GROUND WATER LEVELS:

DATE STARTED 8/7/2016 COMPLETED 8/8/2016 GROUND ELEVATION 4525.334 ft

LOGGED BY Chris Ahrendt CHECKED BY A. Lanning

COORDINATES 590022.2 N      733532.2 E

(Continued Next Page)
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Casing Top Elev: 2.383 (ft)
Casing Type: 2" PVC Pipe



100

97

100

100

62

4498.8

4496.3

4494.3

4492.5
4492.2

4491.3

4489.5

4488.7

4484.3

4482.4

4477.8

4477.2
4476.8
4476.6
4476.3

4474.9

5

6

7

8

9

Grout
(0' - 66' bgs)

PVC Pipe
(2.383' ags - 93'
bgs)

ML

SM

SM

SM

SM
SM

SP-
SM

CALICHE

ML

ML

SP-
SM

CALICHE
SP-
GP

CALICHE
SP-
GP
SP-
SM

SP

26.5

29.0

31.0

32.8
33.1

34.0

35.8

36.6

41.0

42.9

47.5

48.1
48.5
48.7
49.0

50.4

 3.5

SILT, some fine to coarse-grained sand, little angular gravel,
noncohesive, nonplastic, blocky; medium, moist, grayish brown
(10YR 5/2)

SILTY SAND, very fine to fine-grained; loose, moist, yellowish
brown

SILTY SAND, very fine-grained; loose, moist, gray (10YR 5/1)

S.A.A., very loose

S.A.A., very stiff
S.A.A., very loose

SAND, poorly graded, with silt; loose, moist, grayish brown (10YR
5/2)

CALICHE, laminated; hard, dry, white

SANDY SILT, noncohesive, nonplastic; medium stiff, moist, brown

S.A.A., increasing sand content

SAND, very fine to fine-grained, with silt, no odor or staining; loose,
moist, light brownish gray (10YR 6/2)

CALICHE; hard, moist, white

SAND, poorly graded, with gravel
CALICHE; hard, moist, white
SAND, poorly graded, with gravel; moist
SAND, poorly graded, with silt; loose, brown (10YR 5/3)

SAND, very fine to medium-grained, with gravel and silt; loose,
brown

(Continued Next Page)
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96

83

100

47

4471.3
4471.0

4468.3

4467.8

4465.3

4460.3

4459.3

4456.3

4452.8
4452.5

4451.3

4449.3

4447.0

4446.3

4443.3

10

11

12

13

Grout
(0' - 66' bgs)

PVC Pipe
(2.383' ags - 93'
bgs)

3/8" Bentonite
Chips
(66' - 70.5' bgs)

0.010 Slotted
Pipe
(73' - 93' bgs)

10/20 Silica

SP
SP-
SM

SP-
SM

SP-
SM

SP-
SM

SP-
SM

SM

SP-
SM

SP-
SM

ML
SP-
SM

SM

SM

SP-
GP

SP-
GP

54.0
54.3

57.0

57.5

60.0

65.0

66.0

69.0

72.5
72.8

74.0

76.0

78.3

79.0

82.0

 >4.0

 3.0

SAND, very fine to medium-grained, with silt, trace angular gravel;
very dense, moist, grayish brown (10YR 5/2)
S.A.A., loose

S.A.A., increasing moisture
S.A.A., wet

SAND, very fine to medium-grained, with silt, trace angular gravel;
very dense, moist to wet, light brownish gray (10YR 6/2)

SILTY SAND, very fine to fine-grained, no odor or staining; loose,
moist, gray

SAND, very fine to fine-grained, with silt; loose, moist, light brown

S.A.A., wet

SILT, with fine sand, noncohesive, nonplastic; very soft, wet, dark
gray (10YR 4/1)
SAND, very fine to fine-grained, with silt; loose, moist to wet, brown
SILTY SAND; very stiff, moist, grayish brown

S.A.A., dry

SAND, very fine to fine-grained, with gravel; stiff, dry, light gray

S.A.A., medium stiff, moist

(Continued Next Page)
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30

100

4436.3

4431.3

14

15

Sandpack
(70.5' - 93' bgs)

0.010 Slotted
Pipe
(73' - 93' bgs)

Total Depth of
Well
 93' bgs
Native Clay
Below Well -
Natural Collapse

SP

89.0

94.0

No recovery

SAND, very fine to fine-grained, trace silt, compact but breaks in
hand; wet, brown

@93.5' bgs: <1 inch of CALICHE; hard, dry, light gray

Bottom of borehole at 94.0 feet.
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100

100

100

100

4517.4

4514.4

4511.4

4504.4

4500.4

4498.4

4496.4

1

2

3

4

Top of Casing
(2.169' ags)

Grout
(0' - 62' bgs)

PVC Pipe
(2.169' ags - 89'
bgs)

ML

SP

SW-
GP

SP

SP

CALICHE

ML

SM

3.0

6.0

9.0

16.0

20.0

22.0

24.0

SILT, trace gravel, rootlets near surface, topsoil; dry, dark brown

SILT, with very fine-grained sand; dry, tan

SAND, well graded, with 30% round gravel and cobbles (max 3"), no
odor or staining; dry, tan

SAND, poorly graded, with 25% subround gravel and 15% silt, few
cobbles, no odor or staining; dry, light tan
Material very hot from core barrel

SAND, fine-grained; loose, slightly moist, light tan

@17' bgs: .5" thick cemented zone

CALICHE, sandy, breaks into discs, broken from drilling; hard, wet
(due to drilling waters), white

SILT, little sand, trace clay, low plasticity, crumbles; moist, light tan
to white

SILTY SAND, fine-grained, trace clay; dry, light tan to white

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 69.00 ft / Elev 4451.43 ft

HAMMER TYPE Not Applicable

DRILLING METHOD Rotary Sonic

DRILLING CONTRACTOR Major Drilling, Inc GROUND WATER LEVELS:

DATE STARTED 8/8/2016 COMPLETED 8/9/2016 GROUND ELEVATION 4520.426 ft

LOGGED BY Jeremy HurshmanCHECKED BY A. Lanning

COORDINATES 590358.4 N      734848.3 E

(Continued Next Page)
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Casing Top Elev: 2.169 (ft)
Casing Type: 2" PVC Pipe



100

100

100

100

100

100

4493.9

4491.4

4490.1

4488.7

4486.4

4485.4

4483.7

4481.4

4479.9

4476.4

4475.4

4466.9

5

6

7

8

9

10

Grout
(0' - 62' bgs)

PVC Pipe
(2.169' ags - 89'
bgs)

SM

SM

SP

ML

ML

SM

SP

SM

SANDSTONE

SP-
SM

SP

SP

26.5

29.0

30.3

31.7

34.0

35.0

36.7

39.0

40.5

44.0

45.0

53.5

SILTY SAND, fine-grained, trace clay; dry, light tan to white
@25.4-26.5' bgs: caliche modules

SILTY SAND, fine-grained, no odor or staining; dry to moist,
medium tan

SAND, fine grained, few hard cemented sand nodules, trace fines;
hard, wet (due to drilling waters)

SILT, minor fine-grained sand, few white caliche nodules; moist to
dry

SILT, with very fine-grained sand, crumbles; medium tan to brown

SILTY SAND, fine-grained; soft, wet (due to drilling waters)

SAND, fine-grained, with sandstone lenses, water in fractures,
minor silt, no odor; stiff to very stiff

SILTY SAND, fine-grained, no odor or staining, crumbles; light tan
to brown
could be siltstone

SILTY SANDSTONE, very fine-grained; hard, wet in fractures, dry in
macro core, light tan

SAND, fine-grained, with silt; loost, moist to wet (water in borehole),
medium to dark brown

SAND, fine-grained, subround to round, minor silt; loose, moist to
wet, tan to light tan

S.A.A., dry

@49-50' bgs: wet (due to drilling waters)

@50-53' bgs: moist, grayish brown

(Continued Next Page)
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100

50

100

100

100

4466.4

4460.4

4456.4

4451.4

4446.4

4440.4

11

12

13

14

15

Grout
(0' - 62' bgs)

PVC Pipe
(2.169' ags - 89'
bgs)

3/8" Bentonite
Chips
(62' - 67' bgs)

10/20 Silica
Sandpack
(67' - 89' bgs)

0.010 Slotted
Pipe
(69' - 89' bgs)

SP

SM

SM

SM

SM

SM

SM

54.0

60.0

64.0

69.0

74.0

80.0

SAND, fine-grained, minor medium-grained sand, compact and hard
lenses of gray clay/silt; tan
SILTY SAND, fine-grained, no odor or staining; loose, dry to moist
@54-55' bgs: moist (due to drilling waters)

SILTY SAND, fine-grained, sloppy; very wet (due to drilling waters)
mainly sluff

SILTY SAND, fine-grained; loose, dry (moist to wet at top of core
due to drilling water), light tan

SILTY SAND; moist to wet (slightly compact in wet zone), light
brownish tan

S.A.A., slightly stiff
@75-76' bgs: moist, gray

SILTY SAND, breaks with hands; wet, brown

(Continued Next Page)
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100

4431.4

16

10/20 Silica
Sandpack
(67' - 89' bgs)

0.010 Slotted
Pipe
(69' - 89' bgs)

Total Depth of
Well
 89' bgs

SM

89.0
Bottom of borehole at 89.0 feet.
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SILTY SAND, breaks with hands; wet, brown



4529.9

Top of Casing
(estimated 3' ags)

ASTM C-33
Concrete Fines
(0' - 60' bgs)
4"  Sch. 40 PVC
Pipe
(3' ags - 96' bgs)

SM

SANDSTONE

36.0

SILTY SAND, with gravel

SANDSTONE

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 77.60 ft / Elev 4488.27 ft

HAMMER TYPE

DRILLING METHOD

DRILLING CONTRACTOR Northern Testing Laboratories GROUND WATER LEVELS:

DATE STARTED 8/18/1982 COMPLETED 8/18/1982 GROUND ELEVATION 4565.87 ft

LOGGED BY CHECKED BY

COORDINATES 587159.1 N    729587.2 E

(Continued Next Page)
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Casing Top Elev: 0 (ft)
Casing Type: 4" PVC Pipe

B-53 Rock Bit



4469.9

ASTM C-33
Concrete Fines
(0' - 60' bgs)

Sandpack
(60' - 96' bgs)

#12 Pipe
(66.3' - 96' bgs)

Total Depth of
Well
 96' bgs

SANDSTONE

96.0
Bottom of borehole at 96.0 feet.
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SANDSTONE



4531.1

Top of Casing
(estimated 4' ags)

ASTM C-33
Concrete Fines
(0' - 55' bgs)
4"  Sch. 40 PVC
Pipe
(4' ags - 90' bgs)

SM

SANDSTONE

34.0

SILTY SAND, with gravel

SANDSTONE

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 36.00 ft / Elev 4529.07 ft

HAMMER TYPE

DRILLING METHOD

DRILLING CONTRACTOR Northern Testing Laboratories GROUND WATER LEVELS:

DATE STARTED 8/21/1982 COMPLETED 8/21/1982 GROUND ELEVATION 4565.07 ft

LOGGED BY CHECKED BY

COORDINATES 587179.9 N    728811.2 E

(Continued Next Page)
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PROJECT NUMBER 60506860

PROJECT NAME Laramie River Station

PROJECT LOCATION Wheatland, Wyoming
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Casing Top Elev: 0 (ft)
Casing Type: 4" PVC Pipe

B-53 Rock Bit



4475.1

ASTM C-33
Concrete Fines
(0' - 55' bgs)

Sandpack
(55' - 90' bgs)

#12 Pipe
(60.2' - 90' bgs)

Total Depth of
Well
 90' bgs

SANDSTONE

90.0
Bottom of borehole at 90.0 feet.
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PROJECT LOCATION Wheatland, Wyoming
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100

100

100

100

4564.3

4561.3

4555.3

4551.3

4549.3

4544.3

4538.3

4531.3

SONIC

SONIC

SONIC

SONIC

Top of Casing
(estimated 2.5'
ags)

Neat Cement
(0' - 71' bgs)

2"  Sch. 40 PVC
Pipe
(2.5' ags - 100'
bgs)

ML

SM

ML

SM

ML

SM

GW

ML

7.0

10.0

16.0

20.0

22.0

27.0

33.0

40.0

SANDY SILT, with gravel, nonplastic, noncohesive; hard (>4.0 qu tsf),
moist, brown

SILTY SAND, very fine to medium sand, with subrounded gravel; hard,
moist, brown

SANDY SILT, with gravel, nonplastic; hard, moist, brown

SILTY SAND, very fine to medium sand, with subrounded gravel; hard,
moist, brown

SANDY SILT, very fine to fine sand, with gravel, nonplastic,
noncohesive; hard, moist, brown

SILTY SAND, very fine to fine sand, with subrounded gravel; hard,
moist, brown

WELL GRADED GRAVEL, subrounded gravel, with very fine to medium
sand; loose, moist, gray

SILT, with sand, nonplastic, noncohesive; hard, wet (due to drilling),
brown

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 80.21 ft / Elev 4491.06 ft

HAMMER TYPE Not Applicable

DRILLING METHOD Sonic Track Rig

DRILLING CONTRACTOR O'Keefe Drilling GROUND WATER LEVELS:

DATE STARTED 7/8/2017 COMPLETED 7/8/2017 GROUND ELEVATION 4571.27 ft

LOGGED BY C. Ahrendt CHECKED BY A. Lanning

COORDINATES 587197.1 N    728402.3 E

(Continued Next Page)
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Casing Top Elev: 0 (ft)
Casing Type: 2" PVC Pipe



100

100

100

100

100

4530.3

4526.3

4516.8

4511.3

4491.3
4490.8
4490.3

SONIC

SONIC

SONIC

SONIC

SONIC

Neat Cement
(0' - 71' bgs)

3/8" Bentonite
Chips
(71'-75' bgs)
2"  Sch. 40 PVC
Pipe
(2.5' ags - 100'
bgs)

1020 Silica
Sandpack
(75' - 100' bgs)
0.010 Slotted
Pipe
(80' - 100' bgs)

QUARTZITE

ML

SANDSTONE

SM

SW

SW
GW-
GM

SW-
SM

41.0

45.0

54.5

60.0

80.0
80.5
81.0

QUARTZITE; hard, moist, brown

SANDY SILT, nonplastic, noncohesive; soft, moist, brownish gray

SANDSTONE, thinly bedded, sand grains visible; hard, moist, brown

SILTY SAND, very fine to fine sand; loose, moist, brown

WELL GRADED SAND, very fine to fine sand, with some silt; loose,
moist, brown

S.A.A.,  .5" layers of sandstone

S.A.A.,  .5" lenses of quartzite

S.A.A.,  no quartzite or sandstone

WELL GRADED SAND; medium stiff, moist to wet, brown
WELL GRADED GRAVEL, with silt and very fine to fine sand; loose,
wet, brownish gray
WELL GRADED SAND, very fine to fine sand, with silt, some .5"
interbedded lenses of sandstone; medium stiff, wet, brown

(Continued Next Page)
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100

4471.3

SONIC

1020 Silica
Sandpack
(75' - 100' bgs)

0.010 Slotted
Pipe
(80' - 100' bgs)

Total Depth of
Well
 100' BGS

SW-
SM

100.0
EOB = 100' bgs, no refusal

Bottom of borehole at 100.0 feet.
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WELL GRADED SAND, very fine to fine sand, with silt, some .5"
interbedded lenses of sandstone; medium stiff, wet, brown



100

100

100

100

4564.0

4562.0

4555.0

4543.0

4541.0

4535.0

4529.0

4528.0

4527.0

SONIC

SONIC

SONIC

SONIC

Top of Casing
(flush mount)

Neat Cement
(0' - 74' bgs)

2"  Sch. 40 PVC
Pipe
(0' bgs - 100'
bgs)

SW-
SC

ML

SW-
SC

ML

SW-
SM

ML

SW-
SM

GW

ML

3.0

5.0

12.0

24.0

26.0

32.0

38.0

39.0

40.0

WELL GRADED SAND, very fine to fine sand, with clay and gravel;
medium stiff, moist, brown

SILT, with very fine to fine sand, nonplastic, noncohesive; medium stiff,
moist, brown

WELL GRADED SAND, very fine sand, with clay; medium stiff, moist,
brown

S.A.A., little gravel

SILT, with very fine to fine sand, little gravel; hard, moist, grayish brown
@17-17.4' bgs: S.A.A., organic-like odor, dark gray

S.A.A., no odor

S.A.A., with gravel

WELL GRADED SAND, very fine to fine sand, with silt; hard, moist,
brownish gray

SILT, with sand, nonplastic, noncohesive; hard, moist, brownish gray

WELL GRADED SAND, very fine to fine sand, with silt, no gravel; hard,
moist, brownish gray

WELL GRADED GRAVEL, some very fine to fine sand, trace fines;
loose, moist, brown

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 79.22 ft / Elev 4487.75 ft

HAMMER TYPE Not Applicable

DRILLING METHOD Sonic Track Rig

DRILLING CONTRACTOR O'Keefe Drilling GROUND WATER LEVELS:

DATE STARTED 7/9/2017 COMPLETED 7/13/2017 GROUND ELEVATION 4566.97 ft

LOGGED BY C. Ahrendt CHECKED BY A. Lanning

COORDINATES 587153.4 N    729978.4 E

(Continued Next Page)
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Casing Top Elev: 0 (ft)
Casing Type: 2" PVC Pipe



70

100

100

100

100

4517.0

4504.0
4503.5

4492.0

4491.0

4487.0

4486.0

SONIC

SONIC

SONIC

SONIC

SONIC

Neat Cement
(0' - 74' bgs)

3/8" Bentonite
Chips
(74'-78' bgs)
2"  Sch. 40 PVC
Pipe
(0' bgs - 100'
bgs)

1020 Silica
Sandpack
(78' - 100' bgs)
0.010 Slotted
Pipe
(80' - 100' bgs)

SW-
SM

SW

SANDSTONE

SW

SANDSTONE

SW

SW

SANDSTONE

50.0

63.0
63.5

75.0

76.0

80.0

81.0

SILT, with sand, nonplastic, noncohesive; hard, moist, light brown
WELL GRADED SAND, very fine to fine sand, with silt; dense, moist,
brown

WELL GRADED SAND, very fine to fine sand, little silt; loose, moist,
brown

S.A.A., .5" interbedded quartzite

SANDSTONE, horizontal fractures, trace sand; hard, dry, white brown
WELL GRADED SAND, very fine to fine; loose, moist, brown

SANDSTONE, horizontal fractures; hard, moist, whitish brown

WELL GRADED SAND, very fine to fine sand, little silt; medium dense,
moist, brown

WELL GRADED SAND, very fine to fine sand; stiff, moist, brown

SANDSTONE, massive, platey; hard, wet, brown

(Continued Next Page)
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PROJECT NUMBER 60506860

PROJECT NAME Laramie River Station
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100

4476.0

4475.0

4467.0

SONIC

1020 Silica
Sandpack
(78' - 100' bgs)
0.010 Slotted
Pipe
(80' - 100' bgs)

Total Depth of
Well
 100' bgs

SANDSTONE

SANDSTONE

SW

91.0

92.0

100.0

SANDSTONE, weathered, with very fine to fine sand; stiff, wet, brown

WELL GRADED SAND, very fine to fine sand, some silt, trace gravel;
medium stiff, wet, brown

EOB = 100' bgs, no refusal
Bottom of borehole at 100.0 feet.
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SANDSTONE, massive, platey; hard, wet, brown



80

100

100

100

4581.0

4580.0

4575.0

4564.0

4561.0

4551.0

SONIC

SONIC

SONIC

SONIC

Top of Casing
(flush mount)

Neat Cement
(0' - 86.5' bgs)

2"  Sch. 40 PVC
Pipe
(0' bgs - 120'
bgs)

ML

GW

ML

ML

ML

ML

10.0

11.0

16.0

27.0

30.0

40.0

SILT, with sand, little gravel, nonplastic, noncohesive; stiff, moist (wet
due to drilling), light brownish gray

S.A.A., increasing gravel

WELL GRADED GRAVEL, rounded gravel, with silt and very fine to fine
sand; loose, moist, light brownish gray
SILT, with very fine sand, nonplastic, noncohesive; stiff, moist (wet due
to drilling), light brownish gray

SANDY SILT, very fine sand, nonplastic, noncohesive; stiff, moist, light
brownish gray

GRAVELLY SILT, nonplastic, noncohesive; stiff, moist, brown

SANDY SILT, with gravel, nonplastic, noncohesive; stiff, moist, light
brown

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 93.61 ft / Elev 4497.34 ft

HAMMER TYPE Not Applicable

DRILLING METHOD Sonic Track Rig

DRILLING CONTRACTOR O'Keefe Drilling GROUND WATER LEVELS:

DATE STARTED 7/6/2017 COMPLETED 7/6/2017 GROUND ELEVATION 4590.95 ft

LOGGED BY C. Ahrendt CHECKED BY A. Lanning

COORDINATES 586231.9 N    728742.5 E

(Continued Next Page)
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CLIENT Basin Electric

PROJECT NUMBER 60506860

PROJECT NAME Laramie River Station
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Casing Top Elev: 0 (ft)
Casing Type: 2" PVC Pipe



100

100

100

100

100

4547.0

4546.0

4540.5

4532.0

4531.0

4510.0

4509.0

SONIC

SONIC

SONIC

SONIC

SONIC

Neat Cement
(0' - 86.5' bgs)

2"  Sch. 40 PVC
Pipe
(0' bgs - 120'
bgs)

SW

ML

SW

SANDSTONE

SW

SW

SANDSTONE

SW

44.0

45.0

50.5

59.0

60.0

81.0

82.0

WELL GRADED SAND, very fine to medium sand; medium stiff, moist,
brown

SILT, with very fine sand, trace rounded gravel, nonplastic,
noncohesive; medium stiff, moist, light brown
WELL GRADED SAND, very fine to medium sand; loose, moist, brown,
no oxidation

SANDSTONE; very stiff, dry, brown

WELL GRADED SAND, very fine to medium sand, little silt, trace gravel;
loose, moist, brown
WELL GRADED SAND, very fine to fine sand, with <1" interbedded
sandstone lenses, some silt; loose, moist, brown

S.A.A., with fine silt and .5-1" sandstone lenses

SANDSTONE, blocky, with little sand; ahrd, dry, brown

WELL GRADED SAND, very fine to fine sand, some silt, no gravel;
loose, moist, brown

(Continued Next Page)
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PROJECT NAME Laramie River Station
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100

100

100

4491.0

4490.0

4480.0

4471.0

SONIC

SONIC

SONIC

3/8" Bentonite
Chips
(86.5'-89.5' bgs)
2"  Sch. 40 PVC
Pipe
(0' bgs - 120'
bgs)

Natural Cave In

1020 Silica
Sandpack
(97' - 120' bgs)
0.010 Slotted
Pipe
(100' - 120' bgs)

Total Depth of
Well
 120' bgs

SW

QUARTZITE

SM

SW

100.0

101.0

111.0

120.0

S.A.A., medium dense

S.A.A., wet

QUARTZITE, cleavage planes; very hard, moist, brown

SILTY SAND, very fine to fine sand; medium stiff, wet, brown, no
oxidation or staining

WELL GRADED SAND, very fine to fine sand, with silt; medium dense,
wet, brown

S.A.A., .5" sandstone lenses

EOB = 120' bgs, no refusal
Bottom of borehole at 120.0 feet.
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WELL GRADED SAND, very fine to fine sand, some silt, no gravel;
loose, moist, brown



100

100

100

100

4581.5

4576.5

4571.5

4569.5

4561.5

4556.5

4551.5

SONIC

SONIC

SONIC

SONIC

Top of Casing
(flush mount)

Neat Cement
(0' - 93.5' bgs)

2"  Sch. 40 PVC
Pipe
(0' bgs - 120'
bgs)

CL

GW-
GC

SW-
SC

10.0

15.0

20.0

22.0

30.0

35.0

40.0

GRAVELLY CLAY, lean, with sand, nonplastic, noncohesive, massive,
no odor or staining; hard (>4.0 qu tsf), moist, grayish brown

S.A.A., decreasing gravel

S.A.A., increasing gravel

WELL GRADED GRAVEL, rounded gravel, with very fine to coarse
sand and clay; dense, moist, light brownish gray

WELL GRADED SAND, very fine to medium sand, with clay; hard,
moist, light brown

S.A.A., with rounded gravel

S.A.A., little gravel

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 95.22 ft / Elev 4496.29 ft

HAMMER TYPE Not Applicable

DRILLING METHOD Sonic Track Rig

DRILLING CONTRACTOR O'Keefe Drilling GROUND WATER LEVELS:

DATE STARTED 6/29/2017 COMPLETED 7/1/2017 GROUND ELEVATION 4591.51 ft

LOGGED BY C. Ahrendt CHECKED BY A. Lanning

COORDINATES 586215.1 N    729312.9 E

(Continued Next Page)
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Casing Top Elev: 0 (ft)
Casing Type: 2" PVC Pipe



100

100

100

100

70

4548.5

4543.5

4542.0

4540.5

4536.5

4531.5

4521.5

4517.0
4516.5

4511.5

SONIC

SONIC

SONIC

SONIC

SONIC

Neat Cement
(0' - 93.5' bgs)

2"  Sch. 40 PVC
Pipe
(0' bgs - 120'
bgs)

SW-
SM

SW

ML

ML

SANDSTONE

SM

43.0

48.0

49.5

51.0

55.0

60.0

70.0

74.5
75.0

80.0

SILT, with very fine sand, nonplastic, noncohesive; hard, moist, light
brown

WELL GRADED SAND, very fine to medium sand, with silt; loose,
moist, light brown, mottled gray and orange

WELL GRADED SAND, fine to coarse sand, little silt; loose, moist, dark
gray
S.A.A., with rounded gravel

SILT, trace very fine sand, nonplastic, noncohesive, soft; loose, moist,
light brown

S.A.A., hard, moist

S.A.A., hard

SANDY SILT, very fine sand, nonplastic, noncohesive; medium stiff,
moist, light brown

SANDSTONE; hard, moist, brown
SILTY SAND, fine sand; medium dense, moist, light brown

S.A.A., little gravel

(Continued Next Page)
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40

100

100

100

100

4502.5

4501.5

4491.5

4486.5

4481.5

4478.5

4476.5

4471.5

SONIC

SONIC

SONIC

SONIC

SONIC

3/8" Bentonite
Chips
(93.5'-96.0' bgs)
2"  Sch. 40 PVC
Pipe
(0' bgs - 120'
bgs)

1020 Silica
Sandpack
(96' - 120' bgs)
0.010 Slotted
Pipe
(100' - 120' bgs)

Total Depth of
Well
 120' bgs

SM

SANDSTONE

ML

SM

SW

MUDSTONE

ML

89.0

90.0

100.0

105.0

110.0

113.0

115.0

120.0

SANDSTONE, thinly bedded; hard, moist, brown

SILT, nonplastic, noncohesive, massive; very stiff, moist, light grayish
brown

SILTY SAND, very fine sand, little sandstone fragments; medium 
stiff, wet, brown, no oxidation (100-105' bgs: expansive soil, 
expanded 10%)

S.A.A., stiff (105-110' bgs: expansive soil, expanded 10%)

WELL GRADED SAND, very fine to fine, with sandstone; very stiff, 
wet, light brown (110-115' bgs: expansive soil, expanded 10%)

MUDSTONE, with very fine to fine sand, layered, thinly bedded, platey; 
very stiff, moist, light brown (115-120' bgs: expansive soil, expanded 
10%)
SILT, with sand, very fine sand, nonplastic, noncohesive; medium stiff,
moist, light brown

EOB = 120' bgs, no refusal
Bottom of borehole at 120.0 feet.
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CLIENT Basin Electric

PROJECT NUMBER 60506860

PROJECT NAME Laramie River Station

PROJECT LOCATION Wheatland, Wyoming
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SILTY SAND, fine sand, little gravel; medium dense, moist, light brown



80

90

90

95

80

4591.5

4582.2

4580.2

4578.2

4572.2

4562.2

4561.2

4557.2

SONIC

SONIC

SONIC

SONIC

SONIC

Top of Casing
(flush mount)

Neat Cement
(0' - 98.6' bgs)

2"  Sch. 40 PVC
Pipe
(0' bgs - 125'
bgs)

CL

ML

ML

ML

CL

CL

GW

CL

SW

0.8

10.0

12.0

14.0

20.0

30.0

31.0

35.0

Top .75" road bed
SANDY SILT, very fine sand, nonplastic, noncohesive; soft, moist,
grayish brown

SILT, with sand, nonplastic, noncohesive; very stiff (3.0 qu tsf), moist,
brownish gray

SANDY SILT, trace gravel, nonplastic, noncohesive, no odor or staining;
medium dense, moist, brownish grat

SANDY CLAY, lean, subrounded gravel, nonplastic, noncohesive, no
oxidation or staining; soft, moist (wet due to drilling), light grayish brown

S.A.A., decreasing gravel; stiff

SANDY CLAY, lean; hard (>4.0 qu tsf), moist, light brownish gray

S.A.A., increasing sand, little subangular gravel; moist

WELL GRADED GRAVEL, subrounded gravel; loose, moist (wet due to
drillering), gray
SANDY CLAY, with gravel; very stiff, moist, grayish brown

WELL GRADED SAND, very fine to fine sand, with white deposits
(calcite); medium stiff, moist, brown, no oxidation

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 96.75 ft / Elev 4495.46 ft

HAMMER TYPE Not Applicable

DRILLING METHOD Sonic Track Rig

DRILLING CONTRACTOR O'Keefe Drilling GROUND WATER LEVELS:

DATE STARTED 6/23/2017 COMPLETED 6/27/2017 GROUND ELEVATION 4592.21 ft

LOGGED BY C. Ahrendt CHECKED BY A. Lanning

COORDINATES 586198 N    729809.7 E

(Continued Next Page)
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Casing Top Elev: 0 (ft)
Casing Type: 2" PVC Pipe



80

100

100

30

100

4550.2

4533.7

4532.2
4532.0

4522.0

4512.2

SONIC

SONIC

SONIC

SONIC

SONIC

Neat Cement
(0' - 98.6' bgs)

2"  Sch. 40 PVC
Pipe
(0' bgs - 125'
bgs)

SW

SM

SANDSTONE

QUARTZITE

SW-
SM

QUARTZITE

SP-
SM

ML

42.0

58.5

60.0
60.3

70.3

80.0

S.A.A., dark brown

SILTY SAND; loose, moist (wet due to drilling), light brownish gray

S.A.A., very fine sand; hard, brown, no oxidation

S.A.A., thin lenses of 1-2 mm of calcite deposits

S.A.A., light olive green with brown oxidation spots

S.A.A., trace gravel; light brown
SANDSTONE, very fine to medium sand, thinly bedded; hard, moist,
light brown
3" of quartzite, hard, laminated, visible sand
SAND, with silt; loose, moist, light brown
S.A.A., blocky lenses of sand with silt, very fine to fine sand; moist

S.A.A., hard

S.A.A., very fine to fine sand, soft; loose

S.A.A., with little gravel

3" of quartzite, hard, laminated, visible sand
SAND, with silt, very fine to fine sand, no odor or stain; loose, moist (wet
due to drilling), brown

SANDY SILT, very fine sand, nonplastic, noncohesive; soft, moist,
brown

(Continued Next Page)
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30

85

0

0

100

4502.2

4501.2

4500.2

4499.2

4494.2
4493.7

4490.2

4487.2

4479.2

4471.7

4467.2

SONIC

SONIC

SONIC

SONIC

SONIC

3/8" Bentonite
Chips
(98.6'-101' bgs)
2"  Sch. 40 PVC
Pipe
(0' bgs - 125'
bgs)

1020 Silica
Sandpack
(96' - 125' bgs)
0.010 Slotted
Pipe
(105' - 125' bgs)

Total Depth of
Well
 125' bgs

ML

ML

QUARTZITE

SILTSTONE

SM

QUARTZITE

ML

QUARTZITE

ML

ML

SW-
SM

90.0

91.0

92.0

93.0

98.0
98.5

102.0

105.0

113.0

120.5

125.0

SANDY SILT, with 1" sandstone lenses, nonplastic, noncohesive; loose,
moist, brown
QUARTZITE, layered; hard, moist, gray
SILTSTONE, little very fine sand; hard, moist, brown
SILTY SAND, very fine sand; medium stiff, moist, brown, no oxidation

QUARTZITE, fractured; hard, wet, white gray
SILT, with very fine sand, nonplastic, noncohesive; medium stiff, moist

QUARTZITE; hard, moist, white gray

SILT, with very fine sand and thin lenses of interbedded sandstone,
nonplastic, noncohesive; medium stiff, moist, brown

GRAVELLY SILT, angular gravel, with very fine sand, nonplastic,
noncohesive; soft, wet, light brown

WELL GRADED SAND, very fine sand, with silt; hard, wet, brown

EOB = 125' bgs, no refusal
Bottom of borehole at 125.0 feet.
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PROJECT NAME Laramie River Station
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SANDY SILT, very fine sand, nonplastic, noncohesive; soft, moist,
brown



10

100

100

60

4591.3
4590.8

4581.8

4575.3

4555.3

4554.3

4551.8

SONIC

SONIC

SONIC

SONIC

Top of Casing
(flush mount)

Neat Cement
(0' - 95' bgs)

2"  Sch. 40 PVC
Pipe
(0' bgs - 120'
bgs)

GW
ML

ML

SW-
SM

MUDSTONE

SANDSTONE

0.5
1.0

10.0

16.5

36.5

37.5

40.0

WELL GRADED GRAVEL (road bed), with sand; loose, dry, gray
SILT, with sand, bedded, nonplastic, noncohesive; stiff, dry, brown
No recovery

SILT, with sand, bedded, nonplastic, noncohesive; soft, moist, light
brown
@10-12' bgs: with WHITE SPOTS

WELL GRADED SAND, very fine to fine, with silt; hard (>4.0 qu tsf),
moist, brown, no oxidation or staining

S.A.A., medium dense, light brown

S.A.A., very dense blocky, white calcite deposits, no odor or staining

S.A.A., decreasing fines

MUDSTONE, blocky, bedded; hard (>4.0 qu tsf), moist, brown (10YR
4/3)
SANDSTONE, little silt and sand; dense, moist, light brown

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 97.06 ft / Elev 4494.78 ft

HAMMER TYPE Not Applicable

DRILLING METHOD Sonic Track Rig

DRILLING CONTRACTOR O'Keefe Drilling GROUND WATER LEVELS:

DATE STARTED 6/20/2017 COMPLETED 6/28/2017 GROUND ELEVATION 4591.84 ft

LOGGED BY C. Ahrendt CHECKED BY A. Lanning

COORDINATES 586189 N    730213.8 E

(Continued Next Page)

%
 R

E
C

O
V

E
R

Y

S
A

M
P

LE
 T

Y
P

E
N

U
M

B
E

R

WELL DIAGRAM

U
.S

.C
.S

.

G
R

A
P

H
IC

LO
G

PO
C

KE
T 

PE
N

E-
TR

O
M

ET
ER

, T
SF

MATERIAL DESCRIPTION

D
E

P
T

H
(f

t)

0

5

10

15

20

25

30

35

40

PAGE  1  OF  3
WELL NUMBER MW-53B

CLIENT Basin Electric

PROJECT NUMBER 60506860

PROJECT NAME Laramie River Station

PROJECT LOCATION Wheatland, Wyoming

W
E

LL
 L

O
G

 -.
G

D
T 

- 9
/2

1/
17

 1
1:

28
 - 

C
:\B

A
S

IN
 E

LE
C

TR
IC

 S
E

P
T 

20
17

\B
A

S
IN

E
LE

C
TR

IC
_0

91
91

7.
G

P
J

Casing Top Elev: 0 (ft)
Casing Type: 2" PVC Pipe



30

30

50

100

100

4544.8

4534.8

4531.8

4521.8

SONIC

SONIC

SONIC

SONIC

SONIC

Neat Cement
(0' - 95' bgs)

2"  Sch. 40 PVC
Pipe
(0' bgs - 120'
bgs)

SANDSTONE

SW

ML

SW-
SM

47.0

57.0

60.0

70.0

No recovery

SANDSTONE, some very fine sand, thinly bedded; dense, moist, light
brown

WELL GRADED SAND, very fine to fine sand, trace silt; medium dense,
moist, grayish brown
S.A.A., dense, moist, light brown

GRAVELLY SILT, subrounded gravel, with very fine to fine sand,
nonplastic, noncohesive; soft, moist, light brown

WELL GRADED SAND, very fine sand, with silt; loose, moist, light
brown, no oxidation or staining

S.A.A., medium stiff, light brown

(Continued Next Page)
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100

100

0

100

25

4504.8

4494.8

4491.8
4491.3

4481.8

4471.8

SONIC

SONIC

SONIC

SONIC

SONIC

3/8" Bentonite
Chips
(95'-98' bgs)
2"  Sch. 40 PVC
Pipe
(0' bgs - 120'
bgs)

1020 Silica
Sandpack
(98' - 120' bgs)
0.010 Slotted
Pipe
(100' - 120' bgs)

Total Depth of
Well
 120' bgs

ML

GW-
GM

ML

SANDSTONE

87.0

97.0

100.0
100.5

110.0

120.0

SILT, with sand, nonplastic, noncohesive; medium stiff, moist, light
brown

No recovery

WELL GRADED GRAVEL, rounded gravel, with silt; medium dense,
wet, light brown
SANDY SILT, slow dilatency, nonplastic, noncohesive; stiff (1.5 qu tsf),
wet, grayish brown

SANDSTONE, fractured, layered, with very fine to coarse sand; hard,
wet, brown

EOB = 120' bgs, no refusal
Bottom of borehole at 120.0 feet.
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Appendix B 

Aquifer Test Procedures, Data and Analysis 
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WELL TEST ANALYSIS

Data Set: C:\...\MW-33B_Slug_in.aqt
Date: 09/21/16 Time: 13:27:20

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 33B
Test Date: 8/22/16

AQUIFER DATA

Saturated Thickness: 16.36 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (33B)

Initial Displacement: 2.428 ft Static Water Column Height: 16.36 ft
Total Well Penetration Depth: 20. ft Screen Length: 20. ft
Casing Radius: 0.08612 ft Well Radius: 0.25 ft

Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 3.801 ft/day y0 = 0.7403 ft
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WELL TEST ANALYSIS

Data Set: C:\...\MW-33B_Slug_out.aqt
Date: 09/15/16 Time: 18:00:51

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 33B
Test Date: 8/22/16

AQUIFER DATA

Saturated Thickness: 16.36 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (33B)

Initial Displacement: -2.428 ft Static Water Column Height: 16.36 ft
Total Well Penetration Depth: 20. ft Screen Length: 20. ft
Casing Radius: 0.08612 ft Well Radius: 0.25 ft

Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 2.268 ft/day y0 = -0.6358 ft
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WELL TEST ANALYSIS

Data Set: C:\...\MW-35B_Slug_in.aqt
Date: 09/15/16 Time: 18:01:23

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 35B
Test Date: 8/22/16

AQUIFER DATA

Saturated Thickness: 19.96 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (35B)

Initial Displacement: 2.428 ft Static Water Column Height: 19.96 ft
Total Well Penetration Depth: 20. ft Screen Length: 20. ft
Casing Radius: 0.08612 ft Well Radius: 0.25 ft

Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 3.502 ft/day y0 = 1.6 ft
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WELL TEST ANALYSIS

Data Set: C:\...\MW-35B_Slug_out.aqt
Date: 09/15/16 Time: 18:01:50

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 35B
Test Date: 8/22/16

AQUIFER DATA

Saturated Thickness: 19.96 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (35B)

Initial Displacement: -2.428 ft Static Water Column Height: 19.96 ft
Total Well Penetration Depth: 20. ft Screen Length: 20. ft
Casing Radius: 0.08612 ft Well Radius: 0.25 ft

Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 1.717 ft/day y0 = -0.5973 ft
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WELL TEST ANALYSIS

Data Set: C:\...\MW-37B_Slug_in.aqt
Date: 09/21/16 Time: 13:36:01

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 37B
Test Date: 8/19/16

AQUIFER DATA

Saturated Thickness: 16.14 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (37B)

Initial Displacement: 2.428 ft Static Water Column Height: 16.14 ft
Total Well Penetration Depth: 20. ft Screen Length: 20. ft
Casing Radius: 0.08612 ft Well Radius: 0.25 ft

Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 6.039 ft/day y0 = 2.014 ft
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WELL TEST ANALYSIS

Data Set: C:\...\MW-37B_Slug_out.aqt
Date: 09/21/16 Time: 13:37:13

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 37B
Test Date: 8/19/16

AQUIFER DATA

Saturated Thickness: 16.14 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (37B)

Initial Displacement: -2.428 ft Static Water Column Height: 16.14 ft
Total Well Penetration Depth: 20. ft Screen Length: 20. ft
Casing Radius: 0.08612 ft Well Radius: 0.25 ft

Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 6.284 ft/day y0 = -2.192 ft
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WELL TEST ANALYSIS

Data Set: C:\...\MW-38B_Slug_in.aqt
Date: 09/15/16 Time: 17:10:28

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 38B
Test Date: 8/22/16

AQUIFER DATA

Saturated Thickness: 15.83 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (38B)

Initial Displacement: 2.428 ft Static Water Column Height: 15.83 ft
Total Well Penetration Depth: 20. ft Screen Length: 20. ft
Casing Radius: 0.08612 ft Well Radius: 0.25 ft

Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.99 ft/day y0 = 0.5201 ft
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WELL TEST ANALYSIS

Data Set: C:\...\MW-38B_Slug_out.aqt
Date: 09/15/16 Time: 17:09:06

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 38B
Test Date: 8/22/16

AQUIFER DATA

Saturated Thickness: 15.83 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (38B)

Initial Displacement: -2.428 ft Static Water Column Height: 15.83 ft
Total Well Penetration Depth: 20. ft Screen Length: 20. ft
Casing Radius: 0.08612 ft Well Radius: 0.25 ft

Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 1.086 ft/day y0 = -0.5652 ft
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WELL TEST ANALYSIS

Data Set: C:\...\MW-39B_Slug_in.aqt
Date: 09/15/16 Time: 17:42:17

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 39B
Test Date: 8/23/16

AQUIFER DATA

Saturated Thickness: 25.17 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (39B)

Initial Displacement: 2.428 ft Static Water Column Height: 25.17 ft
Total Well Penetration Depth: 20. ft Screen Length: 20. ft
Casing Radius: 0.08612 ft Well Radius: 0.25 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.4514 ft/day y0 = 2.254 ft
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WELL TEST ANALYSIS

Data Set: C:\...\MW-39B_Slug_out.aqt
Date: 09/15/16 Time: 17:43:53

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 39B
Test Date: 8/23/16

AQUIFER DATA

Saturated Thickness: 25.17 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (39B)

Initial Displacement: -2.428 ft Static Water Column Height: 25.17 ft
Total Well Penetration Depth: 20. ft Screen Length: 20. ft
Casing Radius: 0.08612 ft Well Radius: 0.25 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.5514 ft/day y0 = -2.477 ft
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WELL TEST ANALYSIS

Data Set: C:\...\MW-42B_Slug_in.aqt
Date: 09/15/16 Time: 17:46:50

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 42B
Test Date: 8/19/16

AQUIFER DATA

Saturated Thickness: 21.62 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (42B)

Initial Displacement: 2.428 ft Static Water Column Height: 21.62 ft
Total Well Penetration Depth: 20. ft Screen Length: 20. ft
Casing Radius: 0.08612 ft Well Radius: 0.25 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 1.227 ft/day y0 = 2.148 ft
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WELL TEST ANALYSIS

Data Set: C:\...\MW-42B_Slug_out.aqt
Date: 09/15/16 Time: 17:49:00

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 42B
Test Date: 8/19/16

AQUIFER DATA

Saturated Thickness: 21.62 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (42B)

Initial Displacement: -2.428 ft Static Water Column Height: 21.62 ft
Total Well Penetration Depth: 20. ft Screen Length: 20. ft
Casing Radius: 0.08612 ft Well Radius: 0.25 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 1.278 ft/day y0 = -2.342 ft
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WELL TEST ANALYSIS

Data Set: C:\...\MW-45B_Slug_in.aqt
Date: 09/15/16 Time: 17:51:45

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 45B
Test Date: 8/18/16

AQUIFER DATA

Saturated Thickness: 12.8 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (45B)

Initial Displacement: 2.428 ft Static Water Column Height: 12.8 ft
Total Well Penetration Depth: 20. ft Screen Length: 20. ft
Casing Radius: 0.08612 ft Well Radius: 0.25 ft

Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 1.272 ft/day y0 = 0.7434 ft
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WELL TEST ANALYSIS

Data Set: C:\...\MW-45B_Slug_out.aqt
Date: 09/15/16 Time: 17:55:35

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 45B
Test Date: 8/18/16

AQUIFER DATA

Saturated Thickness: 12.8 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (45B)

Initial Displacement: -2.428 ft Static Water Column Height: 12.8 ft
Total Well Penetration Depth: 20. ft Screen Length: 20. ft
Casing Radius: 0.08612 ft Well Radius: 0.25 ft

Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 2.347 ft/day y0 = -0.8308 ft
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WELL TEST ANALYSIS

Data Set: C:\...\MW-47B_Slug_in.aqt
Date: 09/15/16 Time: 17:58:04

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 47B
Test Date: 8/18/16

AQUIFER DATA

Saturated Thickness: 12.53 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (45B)

Initial Displacement: 2.428 ft Static Water Column Height: 12.53 ft
Total Well Penetration Depth: 20. ft Screen Length: 20. ft
Casing Radius: 0.08612 ft Well Radius: 0.25 ft

Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 1.112 ft/day y0 = 0.7345 ft
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WELL TEST ANALYSIS

Data Set: C:\...\MW-47B_Slug_out.aqt
Date: 09/15/16 Time: 17:59:43

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 47B
Test Date: 8/18/16

AQUIFER DATA

Saturated Thickness: 12.53 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (45B)

Initial Displacement: -2.428 ft Static Water Column Height: 12.53 ft
Total Well Penetration Depth: 20. ft Screen Length: 20. ft
Casing Radius: 0.08612 ft Well Radius: 0.25 ft

Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 1.361 ft/day y0 = -0.7672 ft
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WELL TEST ANALYSIS

Data Set: C:\...\MW-32B_Pumping_Test.aqt
Date: 09/22/16 Time: 20:00:17

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 32B
Test Date: 8/22/16

AQUIFER DATA

Saturated Thickness: 12.59 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
32B 0 0

Observation Wells
Well Name X (ft) Y (ft)

32B 0 0

SOLUTION

Aquifer Model: Unconfined Solution Method: Moench

T  = 16.21 ft2/day S  = 0.001872
Sy  = 0.1 ß  = 0.0003941
Sw  = 0. r(w)  = 0.25 ft
r(c)  = 0.08612 ft alpha = 1.0E+30 sec-1
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WELL TEST ANALYSIS

Data Set: C:\...\MW-34B_Pumping_Test.aqt
Date: 09/22/16 Time: 20:02:29

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 34B
Test Date: 8/22/16

AQUIFER DATA

Saturated Thickness: 16.62 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
34B 0 0

Observation Wells
Well Name X (ft) Y (ft)

34B 0 0

SOLUTION

Aquifer Model: Unconfined Solution Method: Moench

T  = 10.88 ft2/day S  = 0.0006148
Sy  = 0.1 ß  = 0.0002262
Sw  = 0. r(w)  = 0.25 ft
r(c)  = 0.08612 ft alpha = 1.0E+30 sec-1
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WELL TEST ANALYSIS

Data Set: C:\...\MW-36B_Pumping_Test.aqt
Date: 09/22/16 Time: 20:06:04

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 36B
Test Date: 8/22/16

AQUIFER DATA

Saturated Thickness: 14.97 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
36B 0 0

Observation Wells
Well Name X (ft) Y (ft)

36B 0 0

SOLUTION

Aquifer Model: Unconfined Solution Method: Moench

T  = 36.22 ft2/day S  = 0.001105
Sy  = 0.09859 ß  = 0.000279
Sw  = 0. r(w)  = 0.25 ft
r(c)  = 0.08612 ft alpha = 1.0E+30 sec-1
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WELL TEST ANALYSIS

Data Set: C:\...\MW-40B_Pumping_Test.aqt
Date: 09/22/16 Time: 20:09:17

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 40B
Test Date: 8/23/16

AQUIFER DATA

Saturated Thickness: 11.39 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
40B 0 0

Observation Wells
Well Name X (ft) Y (ft)

40B 0 0

SOLUTION

Aquifer Model: Unconfined Solution Method: Moench

T  = 8.988 ft2/day S  = 0.0007605
Sy  = 0.09996 ß  = 0.0004818
Sw  = 0. r(w)  = 0.25 ft
r(c)  = 0.08612 ft alpha = 1.0E+30 sec-1
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WELL TEST ANALYSIS

Data Set: C:\...\MW-41B_Pumping_Test.aqt
Date: 09/22/16 Time: 20:09:57

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 41B
Test Date: 8/19/16

AQUIFER DATA

Saturated Thickness: 15.03 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
41B 0 0

Observation Wells
Well Name X (ft) Y (ft)

41B 0 0

SOLUTION

Aquifer Model: Unconfined Solution Method: Moench

T  = 46.84 ft2/day S  = 0.001378
Sy  = 0.1972 ß  = 0.0002768
Sw  = 0. r(w)  = 0.25 ft
r(c)  = 0.08612 ft alpha = 1.0E+30 sec-1
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WELL TEST ANALYSIS

Data Set: C:\...\MW-43B_Pumping_Test.aqt
Date: 09/22/16 Time: 20:10:26

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 43B
Test Date: 8/19/16

AQUIFER DATA

Saturated Thickness: 20. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
43B 0 0

Observation Wells
Well Name X (ft) Y (ft)

43B 0 0

SOLUTION

Aquifer Model: Unconfined Solution Method: Moench

T  = 14.9 ft2/day S  = 0.0003493
Sy  = 0.1007 ß  = 0.0001563
Sw  = 0. r(w)  = 0.25 ft
r(c)  = 0.08612 ft alpha = 1.0E+30 sec-1



1. 10. 100. 1000. 1.0E+4
0.001

0.01

0.1

1.

10.

Time (sec)

D
is

pl
ac

em
en

t(
ft)

WELL TEST ANALYSIS

Data Set: C:\...\MW-44B_Pumping_Test.aqt
Date: 09/22/16 Time: 20:11:01

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 44B
Test Date: 8/18/16

AQUIFER DATA

Saturated Thickness: 19.69 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
44B 0 0

Observation Wells
Well Name X (ft) Y (ft)

44B 0 0

SOLUTION

Aquifer Model: Unconfined Solution Method: Moench

T  = 27.59 ft2/day S  = 0.0002211
Sy  = 0.1007 ß  = 0.0001612
Sw  = 0. r(w)  = 0.25 ft
r(c)  = 0.08612 ft alpha = 1.0E+30 sec-1
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WELL TEST ANALYSIS

Data Set: C:\...\MW-46B_Pumping_Test.aqt
Date: 09/22/16 Time: 20:13:30

PROJECT INFORMATION

Company: AECOM
Client: Basin Electric
Project: 60506860
Test Well: 43B
Test Date: 8/19/16

AQUIFER DATA

Saturated Thickness: 17.1 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
46B 0 0

Observation Wells
Well Name X (ft) Y (ft)

46B 0 0

SOLUTION

Aquifer Model: Unconfined Solution Method: Moench

T  = 13. ft2/day S  = 0.002151
Sy  = 0.1007 ß  = 0.0002138
Sw  = 0. r(w)  = 0.25 ft
r(c)  = 0.08612 ft alpha = 1.0E+30 sec-1



AECOM 
Standard Operating Procedures 

Page 18-i of 18-12 

SOP NUMBER 18.0 Aquifer Pumping Tests 

 

 W:\60506860 BASIN ELECTRIC LRS CCR\500-DELIVERABLES DELIV\501-2 MONITORING NETWORK REPORT\DRAFT\APPENDICES\SOP 18.0 AQUIFER PUMPING TESTS.DOC  10/4/2017 2:52 PM   18-i 

1.0  EQUIPMENT AND MATERIALS ................................................................................ 18-1 

2.0  PUMPING TEST METHOD .......................................................................................... 18-2 
2.1  PUMPING TEST PROCEDURES ....................................................................... 18-2 

2.1.1  Pre-Test Data Recording ........................................................................... 18-2 
2.1.2  Instrument Check ...................................................................................... 18-2 
2.1.3  General Setup ............................................................................................ 18-3 
2.1.4  Conducting a Step-Discharge Test ........................................................... 18-4 
2.1.5  Conducting a Constant-Rate Test ............................................................. 18-5 
2.1.6  Conducting a Recovery Test ..................................................................... 18-7 

2.2  PUMPING TEST DATA ANALYSIS ................................................................. 18-7 
2.3  REPORTING ........................................................................................................ 18-8 

3.0  DOCUMENTATION ..................................................................................................... 18-8 
3.1  FIELD NOTES ..................................................................................................... 18-8 
3.2  FIELD FORMS ..................................................................................................... 18-8 

4.0  REFERENCES ............................................................................................................... 18-9 
 

Attachment 

Attachment 18-1 Example of Pumping Test Data Form 

 



AECOM 
Standard Operating Procedures 

Page 18-1 of 18-12 

SOP NUMBER 18.0 Aquifer Pumping Tests 

 

 W:\60506860 BASIN ELECTRIC LRS CCR\500-DELIVERABLES DELIV\501-2 MONITORING NETWORK REPORT\DRAFT\APPENDICES\SOP 18.0 AQUIFER PUMPING TESTS.DOC  10/4/2017 2:52 PM   18-1 

This Standard Operating Procedure (SOP) provides technical guidance and methods that will be 
used for performing aquifer pumping tests on groundwater monitoring wells.  Pumping tests are 
conducted to determine aquifer transmissivity, hydraulic conductivity, storativity (or specific 
yield), anisotropy, and assess aquifer hydraulic connectedness.  This SOP provides procedures 
for a step-discharge test to estimate the optimum pumping rate for the extraction well(s); a 
constant-rate pumping test (conducted at the rate selected from the step-discharge test); and a 
recovery test.  The pumping tests will be run consecutively to reuse the test/monitoring 
equipment.   

This SOP will provide descriptions of equipment, field procedures and documentation necessary 
to estimate the above hydraulic properties from step, constant rate, and recovery tests.  

All activities will be conducted in accordance with the site-specific Health and Safety Plan 
(HASP). 

1.0 EQUIPMENT AND MATERIALS  

General equipment and materials used when performing pumping tests include:  

 Boring logs, well construction and development records 

 Pressure transducers of appropriate range and data logger 

 Laptop computer for data logger 

 Weather station with thermometer and barometer 

 Electric water level meter 

 Pumping test data forms (Attachment 18-1) 

 Pump capable of pumping variable rates 

 Associated pump control box and suspension cable or rope 

 Generator or other appropriate power source for the pump 

 Appropriately sized polyethylene discharge pipe, ball/gate valves, and check valve 

 In-line flow meter with totalizer and flow measurements in gpm range 

 Calibrated measuring volume and stopwatch 

 Purge water collection system, as needed 

 Tool box, hand tools (pliers, screwdrivers, cutting tools, duct tape etc.) 

 Keys to well locks 

 Decontamination equipment 

 Appropriate health and safety equipment as required by the HASP 

 Paper towels 
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 Field log book 

2.0 PUMPING TEST METHOD  

An aquifer pumping test is a hydraulic well testing method in which groundwater is removed from 
an extraction (pumping) well to create a hydraulic stress on a water-bearing geologic unit, followed 
by monitoring of the changing hydraulic head in the pumping well and nearby observation wells.  
Pumping tests also commonly include a recovery phase where recharge is monitored in the test 
wells.  Pumping tests are normally used to measure hydraulic conductivity as well as specific yield 
and other aquifer properties that are beyond the scope of less complicated slug tests.  

Pumping tests may be performed on a single extraction well, however, only transmissivity and 
hydraulic conductivity values can be obtained from a single well test.  The addition of one or more 
observation wells allows for the computation of specific yield or storativity of the aquifer and 
possibly for determination of anisotropy.  Ideal testing conditions for determination of anisotropy 
include at least two pairs of in-line observation wells oriented perpendicularly to their radial offset 
from the extraction well.  Constant-head or barrier boundaries within or close to the area affected by 
groundwater pumping can influence the drawdown and recovery observed in an aquifer pumping 
test, and may need to be addressed in the analysis. 

Three types of aquifer tests may be conducted at each well selected for pumping.  The three 
types of tests are step-drawdown, constant-rate, and recovery.  Step-drawdown tests are 
conducted at successively greater discharges for relatively short periods to collect data that will 
be used to assess aquifer response at various pumping rates.  These tests are usually conducted 
prior to constant-rate tests in order to estimate the maximum sustainable pumping rates. 

Constant-rate tests involve pumping a well for a significant length of time at an approximately 
constant-rate.  Constant rates are typically selected based on step-discharge testing results and/or 
well development information.   

Recovery tests involve monitoring the recharge of groundwater to the test wells following the 
conclusion of the constant rate test.  The following procedures will be implemented for 
conducting the aquifer tests.   

2.1 PUMPING TEST PROCEDURES  

2.1.1 Pre-Test Data Recording  

A Pumping Test Data Form will be completed for each well and each test as described in Section 3.  

2.1.2 Instrument Check 

The flow meter, transducers, and electronic water level meters will be calibrated or checked to make 
sure they are working properly before commencement of the aquifer tests. Copies of instrument 
calibration documents will be filed with the records of the test data. The following checks and 
calibrations will be performed for pumping test equipment:  
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1) Pressure transducers are rated to specific pressure heads.  When selecting pressure transducers, 
verify pressure head ranges and associated maximum water column heights. Select an 
appropriate transducer for the range of water level change anticipated in the aquifer test (see 
operations manual). Record any pertinent information that may have a bearing on test quality.  

2) The in-line flow meter will be checked on-site using a calibrated volume and stopwatch. 

3) The accuracy of the transducers will be checked by moving the transducer up and down in the 
well a known vertical distance and reading the pressure (or feet of water) values recorded at the 
data logger.  The known amount that the transducer is moved up or down should match the value 
displayed on the data logger.  Also, the sign of the value on the data logger will be checked to 
verify the direction of transducer movement. 

4) The water level meter will be checked to make sure that there are no lengths of cable cut off, and 
that the footages are accurate.  The probes will be submerged into water to verify that the tone 
and/or indicator light are functional. 

2.1.3 General Setup 

1) Adequate fuel will be kept on-site to maintain a generator, if used for power, for the duration of 
the test, and all refuel times will be noted in field notebook.  

2) The oil level in the generator (if used for power) will be checked periodically (at least twice 
daily). 

3) Locate, open, and vent all wells to be tested on that day, unless prohibited by access restrictions.  
This will allow the water level in the test well to equilibrate with the prevailing barometric 
pressure.  Equilibration of static water levels should be measured with the electronic water level 
indicator and/or pressure transducer as appropriate.  The test wells should equilibrate for at least 
30 minutes prior to beginning an aquifer test, and may require more time depending on aquifer 
characteristics. 

4) Measure the static water level and total depth of the well to the nearest 0.01 foot with an 
electronic water level indicator before the test begins.  The measuring point shall be the survey 
point where the surface elevation was measured; otherwise the point of reference will be the rim 
of the top of casing on the north side of the well.  The well must not be recovering or receding as 
a result of sampling, development, pumping of nearby wells, or related activities.  The test wells 
will be allowed to recover from these activities for a minimum of 24 hours before the start of the 
aquifer test.   

5) Install pump and discharge lines in pumping well.  The pump will be equipped with a check 
valve on the discharge line to prevent water in the discharge pipe from reentering the well once 
pumping ceases.  Connect the discharge lines to purge containers, and pump control box to 
pump cable.  Allow the water level in the well equilibrate to static conditions. 

6) Measure the static water level and total depth in pumping well and observation wells from the 
surveyed reference point with an electric water level meter. 

7) Install pressure transducers in pumping well and observation wells at a depth below the 
maximum drawdown expected during the test.  The pumping well transducer may be installed 
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inside a sounding tube to limit noise in the transducer readings from potential turbulence in the 
well.  If a sounding tube is present, install pressure transducer approximately 6 inches from the 
bottom of the tube.  Transducers are usually installed above the pump.  Do not exceed the 
specified depth range of the transducer.  The transducer should be secured so that it does not 
move during the test. 

8) The transducers should equilibrate for 5 to 10 minutes before initiating the aquifer test.  

9) The transducer cable will be connected to the data logger and the data logger turned on.  The 
transducer probe pressure readout (reference level) will be set to zero while the probe is in the 
water.  The depth interval from the static water level will be compared to the transducer probe 
readout on the data logger to verify that the transducer probe is working properly.  The probe 
may then be referenced to the "appropriate datum" within the data logger.  The appropriate 
datum may be the water level elevation as referenced to mean sea level or the depth of 
groundwater below the monitoring point.   

10) A pre-run checkout test will be performed as specified in Section 2.1.2.  

11) Care must be taken to ensure that the elevation of the transducer does not change once the test 
has begun.  Readings from the transducer may be utilized to determine when the test should be 
stopped. 

12) All water generated during the test shall be properly containerized or otherwise disposed of. 

13) At the conclusion of any test, be sure to “stop”, “save”, and “download” all data from the 
transducers and/or data logger prior to removing a transducer from the well. 

14) Remove the transducer and decontaminate all equipment.   

15) Aquifer test data acquired from wells will be downloaded from the data logger onto a computer 
and backup copies created. 

2.1.4 Conducting a Step-Discharge Test 

A series of 2-hour step-discharge tests may be conducted at each selected test well at pre-selected 
rates based on well development records.  The purpose of these tests is to estimate the optimum 
sustainable pumping rate for the constant-rate test, and to assess how specific capacity varies with 
increasing pumping rates.  The step-discharge test will involve pumping the test well up to 4 
successively increasing discharge rates.  Each pumping rate (step) will continue for at least 2 hours, 
or until water levels generally stabilize. 

1) Pumping rates for each step may be adjusted in the field. 

2) Water-level data from select observation wells and the pumping well will be collected 
continuously on a logarithmic time schedule using a data logger.  Water levels will be measured 
according to the following time schedule for each step: 

a) 0-10 minutes (min): 1 second (sec) intervals 

b) 10-15 min: 10 sec intervals 

c) 15-100 min: 2 min intervals 
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d) 100-120 min: 5 min intervals 

e) >120 min: 10 min intervals 

3) The start time of the data logger will be synchronized with that of the pump.  This can easily be 
done with hand signals or with the delayed start feature on the data logger.  Ensure that the pump 
does not start before the data logger so that the initial water level, Ho, is recorded. 

4) Start the step test, recording the time the pump is started as test “zero time.”  

5) Monitor the pumping well discharge rate and maintain a constant flow rate by regulating the 
valve.  Monitor the pumping rate approximately every 15 minutes during the step test. Record 
data on the Aquifer Test Data Forms, or in the field notebook. 

6) Water levels in the pumping well and observation wells will be measured and recorded to back 
up the electronic data collected by the pressure transducers and data logger. Manual water-level 
measurements of the pumping well will be made at 5-minute intervals during the first hour, at 15 
minute intervals through the remainder of the test.  Measurements at the observation wells may 
be made every 30 minutes.  Measurements will be recorded on the Pumping Test Data Forms. 

7) At the end of a 2-hour interval (or sooner, if equilibrium conditions are reached early), the pump 
will be advanced to the next higher rate and the next step will begin.  The water level 
measurement schedule will start over from time = 0. 

8) The data logger will be downloaded to a laptop computer after step- testing is completed. 

2.1.5 Conducting a Constant-Rate Test 

A constant-rate test will be conducted to estimate aquifer parameters.  The constant-rate test will 
begin only after the aquifer has recovered to within 95% of pre-step test static conditions.  Water 
levels will be measured at least 3 times, approximately 10-15 minutes apart, to verify that static 
conditions have been re-established. 

The constant-rate test will involve pumping the aquifer at a constant discharge rate for a 
specified duration and measuring water level drawdown.  The pumping rate at which the 
constant-rate test is conducted will be determined from the results of step-discharge test or from 
previous site knowledge.  Barometric pressure will be recorded several times daily to document 
changes that may influence groundwater elevations.  A detailed list of activities to be performed 
during the constant-rate test follows: 

1) Prior to starting the constant-rate test, static water level will be measured in the observation wells 
and in the test well (to nearest 0.01 foot).  Measurements will be made from a surveyed reference 
point on the well. 

2) The pumping well and observation wells located within 100 feet of the pumping well will be 
monitored with a data logger.  The data logger will be programmed to record data 
logarithmically from the test well and observation wells in which transducers have been placed 
on the following schedule:  

a) 0-10 min: 1 sec intervals 

b) 10-15 min: 10 sec intervals 
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c) 15-100 min: 2 min intervals 

d) 100-1,000 min: 30 min intervals 

e) 1,000-10,000 min: 200 min intervals 

3) Water levels may be monitored manually with an electric water level meter at observation wells 
located within 300 feet of the pumping well at the following approximate intervals: 

a) 0-10 min: 1 min intervals 

b) 10-100 min: 10 min intervals 

c) 100-1,000 min:  100 min intervals 

d) >1,000 min:  1,000 min intervals 

Observation wells greater than 300 feet from the test well may be monitored manually less 
frequently. 

4) The start time of the data logger will be synchronized with that of the pump.  This can easily be 
done with hand signals or with the delayed start feature on the data logger.  Ensure that the pump 
does not start before the data logger so that the initial water level, Ho, is recorded. 

5) Start the constant-rate test, recording the time the pump is started as test “zero time.”  

6) If the initial discharge rate exceeds the predetermined discharge rate, reduce flow by partially 
closing the valve on the discharge pipe and note the time in the field notebook. 

7) Monitor the pumping well discharge rate and maintain a constant flow rate by regulating the 
valve.  Monitor the pumping rate every 10 minutes during the first two hours.  It is 
recommended to then monitor the pumping rate at 30-minute to 1-hour intervals, as appropriate, 
throughout the remainder of the test. Record data on the Pumping Test Data Forms, or in the 
field notebook. 

8) During pumping, plot the data (time versus drawdown) on log-log and/or semi-log graph paper 
or with computer software to assess the progress of the test and to determine when sufficient 
data have been collected. 

9) Water levels in the pumping well will be measured and recorded to back up the electronic data 
collected by the pressure transducers and data logger. Manual water-level measurements in the 
pumping well are recommended at approximately 5-minute intervals during the first hour, at 15 
minute intervals from 1 to 4 hours, and at 1 hour intervals through the remainder of the test.  
Measurements will be recorded on the Aquifer Test Data Forms. 

10) Manual water-level measurements in the observation wells are recommended at 15 minute 
intervals during the first 4 hours, and then at 2 hour intervals through the conclusion of the test.  
Measurements will be recorded on the Pumping Test Data Forms. 

11) Samples of groundwater may be collected from the pumping well during the test. 

12) The data logger will be downloaded to a laptop computer after the constant-rate test is 
completed. 
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There is generally no need to continue a test if water levels have sufficiently stabilized.  This 
normally indicates that sufficient data have been collected.  Additional useful information generally 
will not be gained by continued pumping.  When the time versus drawdown data for the most distant 
observation well begins to plot as a straight line (constant slope) on the semi-log graph paper, the 
test can be terminated unless delayed yield conditions are anticipated. 

Delayed yield conditions may be expected in unconfined aquifers.  Pumping tests in unconfined 
aquifers should be continued until the effects of delayed yield are no longer present and a second 
Theis-type drawdown begins, if practical. 

2.1.6 Conducting a Recovery Test 

When the constant-rate test is terminated, the data logger cycle will be terminated and started again 
to record recovery data.  The data logger will be programmed to collect recovery data in a 
logarithmic mode at the same intervals as those used for the constant-rate test.  The start of the data 
recording will be timed precisely to the shutdown of the pump.  The pump will be equipped with a 
check valve on the discharge line to prevent water in the discharge pipe from reentering the well 
once pumping ceases. 

The recovery test will be terminated when water levels in the observation wells have recovered to 
within 90% of pre-test static levels or a specified duration.  Recorded data will be downloaded from 
the data logger to a computer disk with file names that reflect the well name and test type (step-
discharge, constant-rate, or recovery). Backup disks will also be created for contingency purposes. 

2.2 PUMPING TEST DATA ANALYSIS 

Data analyses and interpretations from the aquifer tests will be included in the investigation report.  
Drawdown and recovery data will be compiled and analyzed to: 

 Determine hydraulic conductivity, transmissivity, and specific yield or storativity 

 Estimate the radius of influence 

 Assess whether any hydrogeologic boundaries were encountered (i.e., barrier or recharge 
boundaries) 

 Assess whether any hydraulic communication between aquifer units exists 

 Determine the nature and extent of aquifer anisotropy, if appropriate 

All analyses will be performed using AQTESOLV® for Windows software (Duffield, 2007), 
Microsoft Excel®, or similar software.  The aquifer test data will be analyzed using the appropriate 
analytical method(s).  Methods may include, but are not limited to, Theis (1935) and Cooper-Jacob 
(1946).  If the hydrogeologic conditions and pumping test data satisfy more than one method of 
analysis, then results will be presented for each method used.  

If hydrogeologic conditions at the site prove to be more complicated than is appropriate for standard 
modeling methods, a more detailed numerical modeling approach may be undertaken.  All numerical 
modeling results should contain an adequate description of the method or methods utilized. 
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2.3 REPORTING 

Aquifer test data analyses and interpretations will be presented in the investigation report.  At a 
minimum, this portion of the report will include: 

 A description of the procedures implemented during testing 

 Interpretations of pumping test data 

 Tables containing well completion information (e.g., well elevations and screened intervals) 
and water level data (e.g., initial and final pumping water levels) 

 Tables summarizing estimated aquifer property values and water quality parameters 
collected during the pumping tests 

 AQTESOLV® reports and graphs, as well as any manually produced graphs and calculations 

3.0 DOCUMENTATION 

Documentation of the observations and data acquired in the field will provide information on the 
activities conducted and also provide a permanent record of field activities.  Observations and 
data will be recorded on a Pumping Test Data Form (Attachment 18-1) and in the field logbook. 

3.1 FIELD NOTES 

The following aquifer test information will be recorded in a bound field logbook using indelible ink:  

 Names of test personnel 

 Weather conditions (including barometric pressure) 

 Date and time of testing 

 Test locations, specifying pumping wells and observation wells 

 Start and stop time for each test or step conducted 

 Equipment used 

 Any other pertinent information that may have a bearing on test quality 

3.2 FIELD FORMS 

A Pumping Test Data Form (Attachment 18-1) will be completed for each well and each test.  The 
following information will be recorded:  

 Date of test 

 Aquifer test personnel 

 Pumping/extraction or observation well identification number 

 Location and elevation (if known) of the reference point from which water depth 
measurements are made (i.e., top of PVC well casing) for each well 
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 Static water level 

 Well depths, screened intervals, well casing  diameters, borehole diameters, and filter pack 
intervals (from well construction logs) 

 Aquifer or groundwater zone (lithology) being tested (from well construction logs) 

 Start time of test or step 

 End time of test or step 

 Type of test (step test, constant-rate, or recovery).  If a step test is run, specify which step in 
the series. 

 Pumping rate 

 Data logger test number  

 Manual water level readings and associated times 

 Data collected during the test will not be hand copied from the data logger, but will be 
downloaded onto a computer and backup copies created 

4.0 REFERENCES 

Cooper, H.H. and C.E. Jacob, 1946. A generalized graphical method for evaluating formation 
constants and summarizing well field history, Am. Geophys. Union Trans., vol. 27, pp. 526-534. 

Duffield, Glenn M.  1996.  AQTESOLV for Windows™, User's Guide.  HydroSOLVE, Inc. 

Theis, C.V., 1935. The relation between the lowering of the piezometric surface and the rate and 
duration of discharge of a well using groundwater storage, Am. Geophys. Union Trans., vol. 16, pp. 
519-524. 
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Attachment 18-1 

Example of Pumping Test Data Form 



 

 

PUMPING TEST DATA FORM  
 

Well ID  Personnel    

Location  Static Water Level   

Type of Well  Extraction Well Distance    

Test Date   Total Casing Depth   

Measuring Point Elevation   Borehole Diameter   

Type of Test   Casing Diameter   

Step Number   Screened Interval   

Data logger Test Run No.   Sand Pack Interval   

Pumping Rate    Lithology Tested   

Test Start Time   Test End Time   

 

Time Elapsed Time 
(min) 

Water Depth 
(ft) 

 Time Elapsed Time 
(min) 

Water Depth 
(ft) 
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