
 

 

 

 

 

 

Appendix C:  Laboratory Data 

  



1" 3/4" 1/2" 3/8" #4 #10 #20 #40 #80 #200 LL PL PI

PH21-01
D-3

1.7'-2.0' SC 100.0 100.0 100.0 100.0 100.0 97.8 89.4 75.9 51.9 15.3 Visual Class, Sieve Hydro

D-4 3.0'-4.1'
10YR 4/2 Dark Grayish Brown Poorly

Graded Sand with Clay
SP-SC 100.0 100.0 100.0 100.0 100.0 98.5 76.8 29.4 14.4 7.9 Visual Class, Sieve Hydro

D-6 5.5'-5.9'
2.5Y 5/2 Grayish Brown Silty, Clayey

Sand
SC-SM 100.0 100.0 100.0 100.0 100.0 100.0 99.7 95.3 64.6 15.1 Visual Class, Sieve Hydro

D-8 8.0'-9.5' 2.5Y 5/1 Gray Lean Clay with Sand CL 100.0 100.0 100.0 100.0 100.0 100.0 99.4 97.2 90.8 82.8 30 22 8 Visual Class, Sieve Hydro, AL

D-10 18.0'-19.5'
2.5Y 6/2 Light Brownish Gray Poorly

Graded Sand with Clay
SP-SC 100.0 100.0 100.0 100.0 100.0 100.0 97.7 88.5 49.9 5.7 Visual Class, Sieve Hydro

D-12 28.0'-29.5'
2.5Y 4/3 Olive Brown Poorly Graded

Sand with Clay
SP-SC 100.0 100.0 100.0 100.0 100.0 100.0 98.6 86.9 43.7 5.8 Visual Class, Sieve Hydro

D-14 38.0'-39.5'
2.5Y 4/3 Olive Brown Poorly Graded

Sand with Clay
SP-SC 100.0 100.0 100.0 100.0 100.0 100.0 98.9 85.7 43.3 7.5 Visual Class, Sieve Hydro

PH21-02
D-2

1.0'-2.0'
10YR 4/4 Dark Yellowish Brown

Clayey Sand
SC 100.0 100.0 100.0 97.6 95.5 89.3 63.4 27.6 17.6 13.0 Visual Class, Sieve Hydro

D-3 3.0'-4.0' 2.5Y 5/1 Gray Clayey Sand SC 100.0 100.0 100.0 97.0 95.1 93.8 91.5 83.1 55.2 14.5 Visual Class, Sieve Hydro

D-4 4.0'-4.5' 2.5Y 4/1 Dark Gray Sandy Lean Clay CL 100.0 100.0 100.0 100.0 100.0 96.2 90.2 84.2 73.9 60.7 32 19 13 Visual Class, Sieve Hydro, AL

D-7 8.6'-9.5'
2.5Y 6/2 Light Brownish Gray Poorly

Graded Sand with Clay
SP-SC 100.0 100.0 100.0 100.0 100.0 100.0 99.9 97.6 63.8 9.5 Visual Class, Sieve Hydro

D-9 18.0'-19.5'
2.5Y 5/3 Light Olive Brown Poorly

Graded Sand with Clay
SP-SC 100.0 100.0 100.0 100.0 100.0 100.0 98.7 90.4 52.9 6.8 Visual Class, Sieve Hydro

D-10 23.0'-24.5'
2.5Y 5/2 Grayish Brown Poorly Graded

Sand
SP 100.0 100.0 100.0 100.0 100.0 99.9 94.9 73.6 19.1 4.1 Visual Class, Sieve Hydro

D-12 33.0'-34.5'
2.5Y 5/2 Grayish Brown Poorly Graded

Sand
SP 100.0 100.0 100.0 100.0 100.0 100.0 95.1 51.3 10.8 4.0 Visual Class, Sieve Hydro

PH21-03
D-2

28.0'-29.5'
2.5Y 4/3 Olive Brown Poorly Graded

Sand with Silt
SP-SM 100.0 100.0 100.0 100.0 100.0 99.8 95.6 77.7 44.3 6.2 Visual Class, Sieve Hydro

D-3 33.0'-34.5'
2.5Y 4/3 Olive Brown Poorly Graded

Sand with Clay
SP-SC 100.0 100.0 100.0 100.0 100.0 100.0 99.6 93.2 45.7 6.0 Visual Class, Sieve Hydro

Terracon Project No. 05215156

USCSDepth
(ft)

2.5Y 4/3 Olive Brown Clayey Sand

AtterbergSieve % Passing

Big Bend Dam RW Collector Pipe Replacement
Fort Thompson, SD

Required Tests

Received  6-28-2021

DescriptionBoring and
Sample Nos.



1" 3/4" 1/2" 3/8" #4 #10 #20 #40 #80 #200 LL PL PI

Terracon Project No. 05215156

USCSDepth
(ft)

AtterbergSieve % Passing

Big Bend Dam RW Collector Pipe Replacement
Fort Thompson, SD

Required Tests

Received  6-28-2021

DescriptionBoring and
Sample Nos.

D-4 38.0'-39.5'
2.5Y 5/2 Grayish Brown Poorly Graded

Sand
SP 100.0 100.0 100.0 100.0 100.0 100.0 96.6 51.9 9.6 3.0 Visual Class, Sieve Hydro

PH21-04
D-1

18.0'-19.5'
2.5Y 6/1 Dark Gray Poorly Graded

Sand
SP 100.0 100.0 100.0 100.0 100.0 99.9 97.3 80.1 35.2 2.7 Visual Class, Sieve Hydro

D-3 28.0'-29.5'
2.5Y 6/1 Dark Gray Poorly Graded

Sand
SP 100.0 100.0 100.0 100.0 100.0 100.0 98.2 84.2 40.8 4.2 Visual Class, Sieve Hydro

PH21-05
D-1

18.0'-19.5' 2.5Y 5/1 Gray Poorly Graded Sand SP 100.0 100.0 100.0 100.0 100.0 100.0 98.0 75.2 33.1 3.8 Visual Class, Sieve Hydro

D-2 23.0'-24.5' 2.5Y 5/1 Gray Poorly Graded Sand SP 100.0 100.0 100.0 100.0 100.0 100.0 98.4 68.2 7.9 2.4 Visual Class, Sieve Hydro

D-11 63.0'-64.5' Gley 1 4/N Dark Gray Sandy Silt ML 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.0 53.1 Visual Class, Sieve Hydro

D-13 74.5'-76.0'
Gley 1 5/N Gray Poorly Graded Sand

with Silt
SP-SM 100.0 100.0 100.0 100.0 99.1 97.8 94.2 78.5 26.3 10.2 Visual Class, MA

D-14 78.0'-79.5' 2.5Y 5/1 Gray Silty Sand SM 100.0 100.0 100.0 100.0 100.0 99.4 97.2 76.9 39.8 17.3 Visual Class, Sieve Hydro

D-16 84.1'-84.5'
2.5Y 4/1 Dark Gray Well Graded Sand

with Silt and Gravel
SW-SM 100.0 100.0 94.3 91.8 83.5 72.4 53.0 32.7 14.0 7.0 Visual Class, MA

PH21-06B
D-3

4.0'-4.5' 2.5Y 5/1 Gray Sandy Lean Clay CL 100.0 100.0 100.0 100.0 99.7 98.5 96.0 90.8 75.4 60.2 26 18 8 Visual Class, Sieve Hydro, AL

D-5 8.0'-9.5' 2.5Y 5/2 Grayish Brown Silty Sand SM 100.0 100.0 100.0 100.0 100.0 100.0 99.0 86.2 44.8 14.5 Visual Class, Sieve Hydro

D-6 13.0'-14.5'
2.5Y 5/2 Grayish Brown Poorly Graded

Sand with Clay
SP-SC 100.0 100.0 100.0 100.0 100.0 100.0 99.2 87.2 44.6 8.1 Visual Class, Sieve Hydro

PH21-06
D-2

23.0'-24.5'
2.5Y 4/3 Olive Brown Poorly Graded

Sand with Clay
SP-SC 100.0 100.0 100.0 100.0 100.0 100.0 99.5 90.4 51.5 7.9 Visual Class, Sieve Hydro

D-9 48.0'-49.5' 2.5Y 5/1 Gray Sandy Silt ML 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.2 95.7 64.4 Visual Class, Sieve Hydro

D-10 53.0'-53.7' 2.5Y 3/1 Very Dark Gray Silty Sand SM 100.0 100.0 100.0 100.0 98.9 98.5 95.8 88.8 44.7 19.6 Visual Class, Sieve Hydro

D-11 53.7'-54.5' 2.5Y 3/1 Very Dark Gray Sandy Silt ML 100.0 100.0 100.0 100.0 100.0 99.9 99.8 99.4 96.6 51.3 Visual Class, Sieve Hydro



1" 3/4" 1/2" 3/8" #4 #10 #20 #40 #80 #200 LL PL PI

Terracon Project No. 05215156

USCSDepth
(ft)

AtterbergSieve % Passing

Big Bend Dam RW Collector Pipe Replacement
Fort Thompson, SD

Required Tests

Received  6-28-2021

DescriptionBoring and
Sample Nos.

D-12 58.0'-60.0'
2.5Y 3/1 Very Dark Gray Poorly

Graded Sand
SP 100.0 100.0 100.0 100.0 100.0 100.0 99.6 91.6 19.9 4.8 Visual Class, Sieve Hydro

D-13 63.5'-65.0'
2.5Y 3/2 Very Dark Grayish Brown

Clayey Sand
SC 100.0 100.0 100.0 100.0 99.5 99.3 98.8 94.9 59.8 12.6 Visual Class, Sieve Hydro

D-15 69.0'-69.5'
10YR 5/2 Grayish Brown Well Graded

Sand with Silt
SW-SM 100.0 100.0 100.0 98.9 91.0 82.5 72.3 36.3 12.1 8.3 Visual Class, MA

D-16 73.0'-73.8'
10YR 5/2 Grayish Brown Well Graded

Sand with Clay
SW-SC 100.0 100.0 93.6 93.6 88.6 76.4 39.4 17.0 11.4 9.3 Visual Class, Sieve Hydro

D-17 73.8'-74.5'
2.5Y 4/2 Dark Grayish Brown Silty

Sand
SM 100.0 100.0 96.0 96.0 95.1 94.6 93.9 87.5 48.7 15.2 Visual Class, Sieve Hydro

D-18 78.0'-79.5'
2.5Y 5/2 Grayish Brown Poorly Graded

Sand with Silt
SP-SM 100.0 100.0 100.0 100.0 99.8 98.9 90.9 61.3 25.4 7.7 Visual Class, MA

BH20-01
D-7

9.0'-10.0'
2.5Y 6/2 Light Brownish Gray Poorly

Graded Sand with Clay
SP-SC 100.0 100.0 100.0 100.0 100.0 100.0 91.6 63.9 31.1 5.8 Visual Class, Sieve Hydro

BH20-02
D-5

8.0'-10.0'
2.5Y 6/2 Light Brownish Gray Silty

Sand
SM 100.0 100.0 100.0 100.0 100.0 100.0 99.4 90.2 59.0 16.0 Visual Class, Sieve Hydro

BH20-03
D-4

3.0'-40'
10YR 4/4 Dark Yellowish Brown

Clayey Sand
SC 100.0 100.0 100.0 98.5 93.8 86.1 62.4 36.0 25.1 17.3 Visual Class, Sieve Hydro

BH20-04
D-5

6.5'-8.5' SM 100.0 100.0 100.0 100.0 100.0 99.6 95.9 87.1 74.0 45.9 Visual Class, Sieve Hydro

BH20-06
D-8

13.0'-14.5'
2.5Y 6/3 Light Yellowish Brown Silty

Sand
SM 100.0 100.0 100.0 100.0 100.0 99.5 97.3 92.7 59.3 24.1 Visual Class, Sieve Hydro

2.5Y 6/3 Light Yellowish Brown Silty
Sand
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Replacement FFP Pilot Hole
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EXHIBIT:  B-1

15080 A Cir
Omaha, NE

LA
B

O
R

A
T

O
R

Y
 T

E
S

T
S

 A
R

E
 N

O
T

 V
A

LI
D

 IF
 S

E
P

A
R

A
T

E
D

 F
R

O
M

 O
R

IG
IN

A
L 

R
E

P
O

R
T

.  
  A

T
T

E
R

B
E

R
G

 L
IM

IT
S

  0
52

15
15

6 
B

IG
 B

E
N

D
 R

W
 C

O
LL

E
.G

P
J 

 T
E

R
R

A
C

O
N

_D
A

T
A

T
E

M
P

LA
T

E
.G

D
T

  7
/2

8/
2

1

PH21-01
PH21-02
PH21-06B

LL

8
13
8

22
19
18

30
32
26

Boring ID  Depth PIPL

8 - 9.5
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CL
CL
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Lean Clay with Sand
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Sandy Lean Clay

DescriptionUSCSFines
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60.7
60.2
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GRAIN SIZE DISTRIBUTION
ASTM D422 / ASTM C136

PROJECT NUMBER:  05215156
PROJECT:  Big Bend RW Collector Pipe

Replacement FFP Pilot Hole

SITE:  BIA Rd 4 and Native American Scenic
Byway

  Fort Thompson, SD

CLIENT:  US Army Corps of Engineers (USACE)
 Omaha, NE

EXHIBIT:  B-1

15080 A Cir
Omaha, NE
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D30

% SAND% GRAVEL% COBBLES

COEFFICIENTS

coarse

BORING ID

CU

SOIL DESCRIPTION

REMARKS

GRAIN SIZE

DEPTH

SILT OR CLAYCOBBLES
GRAVEL SAND

mediumfine coarse fine

SieveSieveSieve

100.0
98.53
93.82
86.08
62.39
36.02
25.06
17.26

100.0
99.36
90.16
58.98
16.03

100.0
91.62
63.86
31.09
5.8

1/2"
3/8"
#4
#10
#20
#40
#80
#200

#10
#20
#40
#80
#200

% Finer% Finer% Finer

% SILT

CC

D10

BH20-01
BH20-02
BH20-03

USCS% CLAY% FINES

D60

Poorly Graded Sand with Clay (SP-SC)

Silty Sand (SM)

Clayey Sand (SC)

2.5Y 6/2 Light Grayish Brown

2.5Y 6/2 Light Grayish Brown

10YR 4/4 Dark Yellowish Brown

#10
#20
#40
#80
#200

2.5
10.6
5.0

3.3
5.5
12.3

94.2
84.0
76.6

0.0
0.0
0.0

9 - 10
8 - 10
3 - 4

0.0
0.0
6.2

SP-SC
SM
SC

0.384 0.185 0.798
0.173 0.1 0.265
0.087 0.034 0.002

4.43 5.45 351.77
0.90 1.58 38.79
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GRAIN SIZE DISTRIBUTION
ASTM D422 / ASTM C136

PROJECT NUMBER:  05215156
PROJECT:  Big Bend RW Collector Pipe

Replacement FFP Pilot Hole

SITE:  BIA Rd 4 and Native American Scenic
Byway

           Fort Thompson, SD

CLIENT:  US Army Corps of Engineers (USACE)
                Omaha, NE

EXHIBIT:  B-2

15080 A Cir
Omaha, NE
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D30

% SAND% GRAVEL% COBBLES

COEFFICIENTS

coarse

BORING ID

CU

SOIL DESCRIPTION

REMARKS

GRAIN SIZE

DEPTH

SILT OR CLAYCOBBLES
GRAVEL SAND

mediumfine coarse fine

SieveSieveSieve

100.0
97.81
89.36
75.93
51.86
15.26

100.0
99.53
97.26
92.68
59.33
24.12

100.0
99.6
95.93
87.11
73.99
45.92

#4
#10
#20
#40
#80
#200

#4
#10
#20
#40
#80
#200

% Finer% Finer% Finer

% SILT

CC

D10

BH20-04
BH20-06
PH21-01

USCS% CLAY% FINES

D60

Silty Sand (SM)

Silty Sand (SM)

Clayey Sand (SC)

2.5Y 6/3 Light Yellowish Brown

2.5Y 6/3 Light Yellowish Brown

2.5Y 4/3 Olive Brown

#4
#10
#20
#40
#80
#200

37.0
16.1
6.1

8.9
8.1
9.2

54.1
75.9
84.7

0.0
0.0
0.0

6.5 - 8.5
13 - 14.5
1.7 - 2

0.0
0.0
0.0

SM
SM
SC

0.116 0.183 0.241
0.035 0.087 0.107
0.008 0.01 0.008

15.05 18.60 29.93
1.34 4.18 5.88
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GRAIN SIZE DISTRIBUTION
ASTM D422 / ASTM C136

PROJECT NUMBER:  05215156
PROJECT:  Big Bend RW Collector Pipe

Replacement FFP Pilot Hole

SITE:  BIA Rd 4 and Native American Scenic
Byway

  Fort Thompson, SD

CLIENT:  US Army Corps of Engineers (USACE)
 Omaha, NE

EXHIBIT:  B-3

15080 A Cir
Omaha, NE
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D30

% SAND% GRAVEL% COBBLES

COEFFICIENTS

coarse

BORING ID

CU

SOIL DESCRIPTION

REMARKS

GRAIN SIZE

DEPTH

SILT OR CLAYCOBBLES
GRAVEL SAND

mediumfine coarse fine

SieveSieveSieve

100.0
99.4
97.15
90.76
82.75

100.0
99.72
95.29
64.63
15.06

100.0
98.54
76.81
29.41
14.36
7.88

#10
#20
#40
#80
#200

#10
#20
#40
#80
#200

% Finer% Finer% Finer

% SILT

CC

D10

PH21-01
PH21-01
PH21-01

USCS% CLAY% FINES

D60

Poorly Graded Sand with Clay (SP-SC)

Silty, Clayey Sand (SC-SM)

Lean Clay with Sand (CL)

10YR 4/2 Dark Grayish Brown

2.5Y 5/2 Grayish Brown

2.5Y 5/1 Gray

#4
#10
#20
#40
#80
#200

2.8
7.9
62.7

5.1
7.1
20.0

92.1
84.9
17.2

0.0
0.0
0.0

3 - 4.1
5.5 - 5.9
8 - 9.5

0.0
0.0
0.0

SP-SC
SC-SM

CL

0.665 0.166 0.036
0.429 0.098 0.014
0.1 0.036

6.65 4.60
2.77 1.59
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ASTM D422 / ASTM C136

PROJECT NUMBER:  05215156
PROJECT:  Big Bend RW Collector Pipe

Replacement FFP Pilot Hole

SITE:  BIA Rd 4 and Native American Scenic
Byway

           Fort Thompson, SD

CLIENT:  US Army Corps of Engineers (USACE)
                Omaha, NE

EXHIBIT:  B-4

15080 A Cir
Omaha, NE
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D30

% SAND% GRAVEL% COBBLES

COEFFICIENTS

coarse

BORING ID

CU

SOIL DESCRIPTION

REMARKS

GRAIN SIZE

DEPTH

SILT OR CLAYCOBBLES
GRAVEL SAND

mediumfine coarse fine

SieveSieveSieve

100.0
98.94
85.67
43.3
7.51

100.0
98.6
86.85
43.71
5.76

100.0
97.73
88.52
49.9
5.7

#10
#20
#40
#80
#200

#10
#20
#40
#80
#200

% Finer% Finer% Finer

% SILT

CC

D10

PH21-01
PH21-01
PH21-01

USCS% CLAY% FINES

D60

Poorly Graded Sand with Clay (SP-SC)

Poorly Graded Sand with Clay (SP-SC)

Poorly Graded Sand with Clay (SP-SC)

2.5Y 6/2 Light Brownish Gray

2.5Y 4/3 Olive Brown

2.5Y 4/3 Olive Brown

#10
#20
#40
#80
#200

1.8
2.2
3.2

3.9
3.6
4.3

94.3
94.2
92.5

0.0
0.0
0.0

18 - 19.5
28 - 28.5
38 - 39.5

0.0
0.0
0.0

SP-SC
SP-SC
SP-SC

0.225 0.249 0.253
0.121 0.131 0.13
0.082 0.083 0.08

2.76 3.01 3.17
0.80 0.84 0.84
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GRAIN SIZE DISTRIBUTION
ASTM D422 / ASTM C136

PROJECT NUMBER:  05215156
PROJECT:  Big Bend RW Collector Pipe

Replacement FFP Pilot Hole

SITE:  BIA Rd 4 and Native American Scenic
Byway

           Fort Thompson, SD

CLIENT:  US Army Corps of Engineers (USACE)
                Omaha, NE

EXHIBIT:  B-5

15080 A Cir
Omaha, NE
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D30

% SAND% GRAVEL% COBBLES

COEFFICIENTS

coarse

BORING ID

CU

SOIL DESCRIPTION

REMARKS

GRAIN SIZE

DEPTH

SILT OR CLAYCOBBLES
GRAVEL SAND

mediumfine coarse fine

SieveSieveSieve

100.0
96.17
90.23
84.23
73.93
60.68

100.0
96.96
95.1
93.83
91.51
83.1
55.17
14.48

100.0
97.57
95.49
89.25
63.42
27.64
17.62
13.03

#4
#10
#20
#40
#80
#200

1/2"
3/8"
#4
#10
#20
#40
#80
#200

% Finer% Finer% Finer

% SILT

CC

D10

PH21-02
PH21-02
PH21-02

USCS% CLAY% FINES

D60

Clayey Sand (SC)

Clayey Sand (SC)

Sandy Lean Clay (CL)

10YR 4/4 Dark Yellowish Brown

2.5Y 5/1 Gray

2.5Y 4/1 Dark Gray

1/2"
3/8"
#4
#10
#20
#40
#80
#200

3.4
6.8
37.7

9.7
7.7
23.0

82.5
80.6
39.3

0.0
0.0
0.0

1 - 2
3 - 4

4 - 4.5

4.5
4.9
0.0

SC
SC
CL

0.796 0.209 0.072
0.445 0.105 0.014
0.006 0.034

139.67 6.07
43.67 1.53
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GRAIN SIZE DISTRIBUTION
ASTM D422 / ASTM C136

PROJECT NUMBER:  05215156
PROJECT:  Big Bend RW Collector Pipe

Replacement FFP Pilot Hole

SITE:  BIA Rd 4 and Native American Scenic
Byway

           Fort Thompson, SD

CLIENT:  US Army Corps of Engineers (USACE)
                Omaha, NE

EXHIBIT:  B-6

15080 A Cir
Omaha, NE
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% SAND% GRAVEL% COBBLES

COEFFICIENTS

coarse

BORING ID

CU

SOIL DESCRIPTION

REMARKS

GRAIN SIZE

DEPTH

SILT OR CLAYCOBBLES
GRAVEL SAND

mediumfine coarse fine

SieveSieveSieve

100.0
99.89
94.88
73.63
19.12
4.11

100.0
98.67
90.35
52.86
6.8

100.0
99.88
97.59
63.76
9.51

#4
#10
#20
#40
#80
#200

#10
#20
#40
#80
#200

% Finer% Finer% Finer

% SILT

CC

D10

PH21-02
PH21-02
PH21-02

USCS% CLAY% FINES

D60

Poorly Graded Sand with Clay (SP-SC)

Poorly Graded Sand with Clay (SP-SC)

Poorly Graded Sand (SP)

2.5Y 6/2 Light Brownish Gray

2.5Y 5/3 Light Olive Brown

2.5Y 5/2 Grayish Brown

#10
#20
#40
#80
#200

4.3
2.5
0.8

5.2
4.4
3.3

90.5
93.2
95.9

0.0
0.0
0.0

8.6 - 9.5
18 - 19.5
23 - 24.5

0.0
0.0
0.0

SP-SC
SP-SC

SP

0.169 0.212 0.343
0.104 0.117 0.214
0.076 0.08 0.106

2.24 2.66 3.24
0.85 0.80 1.26
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GRAIN SIZE DISTRIBUTION
ASTM D422 / ASTM C136

PROJECT NUMBER:  05215156
PROJECT:  Big Bend RW Collector Pipe

Replacement FFP Pilot Hole

SITE:  BIA Rd 4 and Native American Scenic
Byway

           Fort Thompson, SD

CLIENT:  US Army Corps of Engineers (USACE)
                Omaha, NE

EXHIBIT:  B-7

15080 A Cir
Omaha, NE
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% SAND% GRAVEL% COBBLES

COEFFICIENTS

coarse

BORING ID

CU

SOIL DESCRIPTION

REMARKS

GRAIN SIZE

DEPTH

SILT OR CLAYCOBBLES
GRAVEL SAND

mediumfine coarse fine

SieveSieveSieve

100.0
99.63
93.2
45.66
6.03

100.0
99.79
95.57
77.71
44.26
6.15

100.0
95.06
51.26
10.8
4.04

#10
#20
#40
#80
#200

#4
#10
#20
#40
#80
#200

% Finer% Finer% Finer

% SILT

CC

D10

PH21-02
PH21-03
PH21-03

USCS% CLAY% FINES

D60

Poorly Graded Sand (SP)

Poorly Graded Sand with Silt (SP-SM)

Poorly Graded Sand with Clay (SP-SC)

2.5Y 5/2 Grayish Brown

2.5Y 4/3 Olive Brown

2.5Y 4/3 Olive Brown

#10
#20
#40
#80
#200

1.6
3.6
2.5

2.4
2.5
3.6

96.0
93.8
94.0

0.0
0.0
0.0

33 - 34.5
28 - 29.5
33 - 34.5

0.0
0.0
0.0

SP
SP-SM
SP-SC

0.488 0.27 0.233
0.271 0.13 0.127
0.162 0.082 0.082

3.01 3.29 2.85
0.92 0.76 0.85
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GRAIN SIZE DISTRIBUTION
ASTM D422 / ASTM C136

PROJECT NUMBER:  05215156
PROJECT:  Big Bend RW Collector Pipe

Replacement FFP Pilot Hole

SITE:  BIA Rd 4 and Native American Scenic
Byway

           Fort Thompson, SD

CLIENT:  US Army Corps of Engineers (USACE)
                Omaha, NE

EXHIBIT:  B-8

15080 A Cir
Omaha, NE
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% SAND% GRAVEL% COBBLES

COEFFICIENTS

coarse

BORING ID

CU

SOIL DESCRIPTION

REMARKS

GRAIN SIZE

DEPTH

SILT OR CLAYCOBBLES
GRAVEL SAND

mediumfine coarse fine

SieveSieveSieve

100.0
98.17
84.23
40.75
4.21

100.0
99.92
97.32
80.1
35.19
2.74

100.0
96.62
51.85
9.6
2.97

#10
#20
#40
#80
#200

#4
#10
#20
#40
#80
#200

% Finer% Finer% Finer

% SILT

CC

D10

PH21-03
PH21-04
PH21-04

USCS% CLAY% FINES

D60

Poorly Graded Sand (SP)

Poorly Graded Sand (SP)

Poorly Graded Sand (SP)

10YR 5/2 Grayish Brown

2.5Y 6/1 Gray

2.5Y 6/1 Gray

#10
#20
#40
#80
#200

0.6
0.6
1.5

2.3
2.2
2.7

97.0
97.3
95.8

0.0
0.0
0.0

38 - 39.5
18 - 19.5
28 - 29.5

0.0
0.0
0.0

SP
SP
SP

0.482 0.289 0.263
0.273 0.156 0.139
0.181 0.091 0.086

2.66 3.17 3.06
0.85 0.93 0.85
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GRAIN SIZE DISTRIBUTION
ASTM D422 / ASTM C136

PROJECT NUMBER:  05215156
PROJECT:  Big Bend RW Collector Pipe

Replacement FFP Pilot Hole

SITE:  BIA Rd 4 and Native American Scenic
Byway

  Fort Thompson, SD

CLIENT:  US Army Corps of Engineers (USACE)
 Omaha, NE

EXHIBIT:  B-9

15080 A Cir
Omaha, NE
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% SAND% GRAVEL% COBBLES

COEFFICIENTS

coarse

BORING ID

CU

SOIL DESCRIPTION

REMARKS

GRAIN SIZE

DEPTH

SILT OR CLAYCOBBLES
GRAVEL SAND

mediumfine coarse fine

SieveSieveSieve

100.0
99.86
99.01
53.08

100.0
98.43
68.23
7.89
2.41

100.0
97.96
75.17
33.08
3.82

#20
#40
#80
#200

#10
#20
#40
#80
#200

% Finer% Finer% Finer

% SILT

CC

D10

PH21-05
PH21-05
PH21-05

USCS% CLAY% FINES

D60

Poorly Graded Sand (SP)

Poorly Graded Sand (SP)

Sandy Silt (ML)

2.5Y 5/1 Gray

2.5Y 5/1 Gray

Gley 1 4/N Dark Gray

#10
#20
#40
#80
#200

1.2
0.2
43.5

2.7
2.2
9.5

96.2
97.6
46.9

0.0
0.0
0.0

18 - 19.5
23 - 24.5
63 - 64.5

0.0
0.0
0.0

SP
SP
ML

0.312 0.378 0.086
0.164 0.247 0.041
0.09 0.185 0.006

3.46 2.04 14.01
0.96 0.87 3.20



0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

0.0010.010.1110100

3/4 1/23/8 30 403 60

HYDROMETERU.S. SIEVE OPENING IN INCHES

16 20

100

90

80

70

60

50

40

30

20

10

0

U.S. SIEVE NUMBERS

44 10063 2 10 14 506 2001.5 81 140

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

P
E

R
C

E
N

T
 C

O
A

R
S

E
R

 B
Y

 W
E

IG
H

T

GRAIN SIZE DISTRIBUTION
ASTM D422 / ASTM C136

PROJECT NUMBER:  05215156
PROJECT:  Big Bend RW Collector Pipe

Replacement FFP Pilot Hole

SITE:  BIA Rd 4 and Native American Scenic
Byway

  Fort Thompson, SD

CLIENT:  US Army Corps of Engineers (USACE)
 Omaha, NE

EXHIBIT:  B-10

15080 A Cir
Omaha, NE
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% SAND% GRAVEL% COBBLES

COEFFICIENTS

coarse

BORING ID

CU

SOIL DESCRIPTION

REMARKS

GRAIN SIZE

DEPTH

SILT OR CLAYCOBBLES
GRAVEL SAND

mediumfine coarse fine

SieveSieveSieve

100.0
94.3
91.79
83.46
72.38
53.0
32.71
14.03
7.01

100.0
99.42
97.18
76.94
39.77
17.34

100.0
99.08
97.84
94.15
78.46
26.26
10.19

3/4"
1/2"
3/8"
#4
#10
#20
#40
#80
#200

#4
#10
#20
#40
#80
#200

% Finer% Finer% Finer

% SILT

CC

D10

PH21-05
PH21-05
PH21-05

USCS% CLAY% FINES

D60

Poorly Graded Sand with Silt (SP-SM)

Silty Sand (SM)

Well Graded Sand with Silt and Gravel
(SW-SM)

Gley 1 5/N Gray

2.5Y 5/1 Gray

2.5Y 4/1 Dark Gray

3/8"
#4
#10
#20
#40
#80
#200

10.2

7.0
12.1 5.3

88.9
82.7
76.4

0.0
0.0
0.0

74.5 - 76
78 - 79.5

84.1 - 84.5

0.9
0.0
16.5

SP-SM
SM

SW-SM

0.314 0.287 1.158
0.191 0.123 0.375

0.036 0.109

4.22 7.98 10.63
1.57 1.46 1.12
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GRAIN SIZE DISTRIBUTION
ASTM D422 / ASTM C136

PROJECT NUMBER:  05215156
PROJECT:  Big Bend RW Collector Pipe

Replacement FFP Pilot Hole

SITE:  BIA Rd 4 and Native American Scenic
Byway

  Fort Thompson, SD

CLIENT:  US Army Corps of Engineers (USACE)
 Omaha, NE

EXHIBIT:  B-11

15080 A Cir
Omaha, NE
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D30

% SAND% GRAVEL% COBBLES

COEFFICIENTS

coarse

BORING ID

CU

SOIL DESCRIPTION

REMARKS

GRAIN SIZE

DEPTH

SILT OR CLAYCOBBLES
GRAVEL SAND

mediumfine coarse fine

SieveSieveSieve

100.0
98.85
98.51
95.77
88.76
44.68
19.64

100.0
99.92
99.22
95.67
64.4

100.0
99.96
99.52
90.36
51.5
7.85

3/8"
#4
#10
#20
#40
#80
#200

#10
#20
#40
#80
#200

% Finer% Finer% Finer

% SILT

CC

D10

PH21-06
PH21-06
PH21-06

USCS% CLAY% FINES

D60

Poorly Graded Sand with Clay (SP-SC)

Sandy Silt (ML)

Silty Sand (SM)

2.5Y 4/3 Olive Brown

2.5Y 5/1 Gray

2.5Y 3/1 Very Dark Gray

#4
#10
#20
#40
#80
#200

3.6
49.5
11.1

4.2
14.9
8.5

92.2
35.6
79.2

0.0
0.0
0.0

23 - 24.5
48 - 49.5
53 - 53.7

0.0
0.0
1.1

SP-SC
ML
SM

0.217 0.069 0.243
0.117 0.038 0.108
0.078 0.027

2.77 9.12
0.80 1.80
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GRAIN SIZE DISTRIBUTION
ASTM D422 / ASTM C136

PROJECT NUMBER:  05215156
PROJECT:  Big Bend RW Collector Pipe

Replacement FFP Pilot Hole

SITE:  BIA Rd 4 and Native American Scenic
Byway

  Fort Thompson, SD

CLIENT:  US Army Corps of Engineers (USACE)
 Omaha, NE

EXHIBIT:  B-12

15080 A Cir
Omaha, NE

LA
B

O
R

A
T

O
R

Y
 T

E
S

T
S

 A
R

E
 N

O
T

 V
A

LI
D

 IF
 S

E
P

A
R

A
T

E
D

 F
R

O
M

 O
R

IG
IN

A
L 

R
E

P
O

R
T

.  
  G

R
A

IN
 S

IZ
E

: U
S

C
S

 1
  0

52
1

51
56

 B
IG

 B
E

N
D

 R
W

 C
O

LL
E

.G
P

J 
 T

E
R

R
A

C
O

N
_D

A
T

A
T

E
M

P
LA

T
E

.G
D

T
  7

/2
8/

2
1

D30

% SAND% GRAVEL% COBBLES

COEFFICIENTS

coarse

BORING ID

CU

SOIL DESCRIPTION

REMARKS

GRAIN SIZE

DEPTH

SILT OR CLAYCOBBLES
GRAVEL SAND

mediumfine coarse fine

SieveSieveSieve

100.0
99.49
99.31
98.77
94.93
59.76
12.62

100.0
99.61
91.62
19.89
4.76

100.0
99.91
99.8
99.36
96.57
51.34

3/8"
#4
#10
#20
#40
#80
#200

#10
#20
#40
#80
#200

% Finer% Finer% Finer

% SILT

CC

D10

PH21-06
PH21-06
PH21-06

USCS% CLAY% FINES

D60

Sandy Silt (ML)

Poorly Graded Sand (SP)

Clayey Sand (SC)

2.5Y 3/1 Very Dark Gray

2.5Y 3/1 Very Dark Gray

2.5Y 3/2 Very Dark Grayish Brown

#4
#10
#20
#40
#80
#200

37.9
2.3
4.8

13.5
2.4
7.9

48.7
95.2
86.9

0.0
0.0
0.0

53.7 - 54.5
58 - 60

63.5 - 65

0.0
0.0
0.5

ML
SP
SC

0.089 0.291 0.181
0.042 0.203 0.104

0.102 0.036

2.87 5.09
1.40 1.67
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GRAIN SIZE DISTRIBUTION
ASTM D422 / ASTM C136

PROJECT NUMBER:  05215156
PROJECT:  Big Bend RW Collector Pipe

Replacement FFP Pilot Hole

SITE:  BIA Rd 4 and Native American Scenic
Byway

  Fort Thompson, SD

CLIENT:  US Army Corps of Engineers (USACE)
 Omaha, NE

EXHIBIT:  B-13

15080 A Cir
Omaha, NE
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D30

% SAND% GRAVEL% COBBLES

COEFFICIENTS

coarse

BORING ID

CU

SOIL DESCRIPTION

REMARKS

GRAIN SIZE

DEPTH

SILT OR CLAYCOBBLES
GRAVEL SAND

mediumfine coarse fine

SieveSieveSieve

100.0
96.02
96.02
95.12
94.61
93.85
87.47
48.69
15.21

100.0
93.62
93.62
88.62
76.44
39.41
17.01
11.38
9.26

100.0
98.85
91.02
82.5
72.34
36.29
12.05
8.3

3/4"
1/2"
3/8"
#4
#10
#20
#40
#80
#200

3/4"
1/2"
3/8"
#4
#10
#20
#40
#80
#200

% Finer% Finer% Finer

% SILT

CC

D10

PH21-06
PH21-06
PH21-06

USCS% CLAY% FINES

D60

Well Graded Sand with Silt (SW-SM)

Well Graded Sand with Clay (SW-SC)

Silty Sand (SM)

10YR 5/2 Grayish Brown

10YR 5/2 Grayish Brown

2.5Y 4/2 Dark Grayish Brown

1/2"
3/8"
#4
#10
#20
#40
#80
#200

8.3
3.2
9.4

6.0
5.8

82.7
79.4
79.9

0.0
0.0
0.0

69 - 69.5
73 - 73.8

73.8 - 74.5

9.0
11.4
4.9

SW-SM
SW-SC

SM

0.67 1.368 0.231
0.34 0.635 0.11
0.112 0.102 0.034

6.01 13.43 6.78
1.55 2.90 1.54
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GRAIN SIZE DISTRIBUTION
ASTM D422 / ASTM C136

PROJECT NUMBER:  05215156
PROJECT:  Big Bend RW Collector Pipe

Replacement FFP Pilot Hole

SITE:  BIA Rd 4 and Native American Scenic
Byway

           Fort Thompson, SD

CLIENT:  US Army Corps of Engineers (USACE)
                Omaha, NE

EXHIBIT:  B-14

15080 A Cir
Omaha, NE
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D30

% SAND% GRAVEL% COBBLES

COEFFICIENTS

coarse

BORING ID

CU

SOIL DESCRIPTION

REMARKS

GRAIN SIZE

DEPTH

SILT OR CLAYCOBBLES
GRAVEL SAND

mediumfine coarse fine

SieveSieveSieve

100.0
99.02
86.16
44.78
14.5

100.0
99.65
98.48
95.96
90.82
75.41
60.21

100.0
99.76
98.89
90.88
61.34
25.41
7.72

#10
#20
#40
#80
#200

3/8"
#4
#10
#20
#40
#80
#200

% Finer% Finer% Finer

% SILT

CC

D10

PH21-06
PH21-06B
PH21-06B

USCS% CLAY% FINES

D60

Poorly Graded Sand with Silt (SP-SM)

Sandy Lean Clay (CL)

Silty Sand (SM)

10YR 5/2 Grayish Brown

2.5Y 5/1 Gray

2.5Y 5/2 Grayish Brown

3/8"
#4
#10
#20
#40
#80
#200

7.7
40.5
8.5

19.7
6.0

92.0
39.4
85.5

0.0
0.0
0.0

78 - 79.5
4 - 4.5
8 - 9.5

0.2
0.4
0.0

SP-SM
CL
SM

0.412 0.074 0.247
0.201 0.02 0.117
0.084 0.032

4.90 7.63
1.17 1.72
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GRAIN SIZE DISTRIBUTION
ASTM D422 / ASTM C136

PROJECT NUMBER:  05215156
PROJECT:  Big Bend RW Collector Pipe

Replacement FFP Pilot Hole

SITE:  BIA Rd 4 and Native American Scenic
Byway

  Fort Thompson, SD

CLIENT:  US Army Corps of Engineers (USACE)
 Omaha, NE

EXHIBIT:  B-15

15080 A Cir
Omaha, NE
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% SAND% GRAVEL% COBBLES

COEFFICIENTS

coarse

BORING ID

CU

SOIL DESCRIPTION

REMARKS

GRAIN SIZE

DEPTH

SILT OR CLAYCOBBLES
GRAVEL SAND

mediumfine coarse fine

SieveSieveSieve

100.0
99.2
87.24
44.56
8.06

% Finer% Finer% Finer

% SILT

CC

D10

PH21-06B
USCS% CLAY% FINES

D60

Poorly Graded Sand with Clay (SP-SC)

2.5Y 5/2 Grayish Brown

#10
#20
#40
#80
#200

3.5 4.591.90.013 - 14.5 0.0 SP-SC

0.246
0.127
0.079

3.13
0.83
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DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA NE 

1616 CAPITOL AVENUE 
OMAHA NE  68102-4901 

 

CENWO-EDG-S 2 July 2021 

MEMORANDUM FOR RECORD 

SUBJECT:  Big Bend Dam, Fort Thompson, South Dakota, Soil, Groundwater and 
Investigative Derived Waste (IDW) Sampling. 

1. Introduction.  Past use of diesel fuel in piezometers to prohibit freezing during winter
months has caused concern about the condition of the groundwater and soil in the
vicinity of the wells.

2. Scope of Work.  This environmental sampling event is to test the soil and
groundwater for total petroleum hydrocarbons with diesel range organics (TPH-DRO)
from 12 soil borings located near piezometers and relief wells at the site. Testing will be
required if contamination is suspected. Sampling will be taken from IDW samples and
tested.

3. Sampling Activities.  The sampling team included the three man drill crew and a
geologist.  Soil samples were collected during 1-18 June 2020 and the locations of
these samples are in Enclosure 1.

a. Soil samples were collected from each boring at the upper limit of the
groundwater.  The sampling list is in Enclosure 2.

b. Groundwater was collected as a grab sample from the bottom of the boring.

c. IDW samples were taken at boring location BBSD-11A and BBSD-12A these
were tested 10 May 2021 .The laboratory report is Enclosure 5.

4. Analytical Data.  Soil, groundwater, and IDW was analyzed using EPA SW-846
methods for TPH-DRO (8015C).  CT Laboratories in Baraboo, Wisconsin provided the
sample analysis.

a. A manual stage 2A validation of the laboratory data was performed in
accordance with the DoD General Data Validation Guidelines and Quality
Systems Manual V5.1.  Results of the data validation are found in Enclosure 4.
Based on the results of the validation, data are usable for the purpose of making
a decision regarding the presence or absence of contamination and
concentrations where special handling is required at the site. IDW data were not
validated.

REPLY TO 
ATTENTION OF 



CENWO-EDG-S 
SUBJECT:  Big Bend Dam, Fort Thompson, South Dakota, Soil, Groundwater and 
Investigative Derived Waste (IDW) Sampling. 

2 

b. A detection above the Regional Screening Level (RSL) for TPH-DRO was noted
at boring location BBSD-11A and BBSD-12A. The cuttings from these borings were 
collected in drums as IDW.  Refer to Enclosure 3 for the combined laboratory analytical 
report. 

Detected Analyte Table 
Derived from the Laboratory Analytical Report 

Sampling Completed 18 June 2020 

Sample ID DRO Matrix Method Container 
BBSD-01A 9.70 mg/kg J6

Soil 

SW846 8015C 

4 ounce glass jar 
No preservatives 
14 day hold time 

BBSD-02A 6.93 J
BBSD-00A1 <17 U5

BBSD-03A 7.05 J 
BBSD-04A <18 U 
BBSD-05A <18 U 

BBSD-05A-MS 224 
BBSD-05A-MSD 209 

BBSD-06A <19 U 
BBSD-07A <19 U 
BBSD-08A <18 U 

BBSD-XXA2 <18 U 
BBSD-09A 7.50 J 
BBSD-10A 7.24 J 
BBSD-11A 96.9 
BBSD-12A 2830 
BBSD-01B 110 ug/L J 

Water 
1 liter amber glass jar 

No preservatives 
7 day hold time 

BBSD-02B 480 
BBSD-00B3 440 
BBSD-03B 270 
BBSD-04B 200 J 
BBSD-05B 1200 

BBSD-05B-MS 3890 
BBSD-05B-MSD 3860 

BBSD-06B 260 J 
BBSD-07B 520 J 
BBSD-08B 74 J 

BBSD-XXB4 67 J 
BBSD-09B 290 J 
BBSD-10B 420 
BBSD-11B 300 
BBSD-12B 27,000 

1 – Duplicate sample for BBSD-02A 
2 – Duplicate sample for BBSD-08A 
3 – Duplicate sample for BBSD-02B 
4 – Duplicate sample for BBSD-08B 
5 - Analyte concentration was below detection limit 
6 – Estimated value 
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5. Interpretation and Evaluation.

a. The soil sample taken at BBSD-12A was analyzed at 2830 mg/kg and the
groundwater from the same location was analyzed at 27,000 ug/L.  The soil
sample taken at BBSD-11A was analyzed at 96.9 mg/kg. This sampling event
occurred during the June 2020 borings. Excavated soils with TPH concentrations
greater than 10 mg/kg must be disposed of in accordance with the permitting
requirements of the SDDNR Waste Management Program.

b. The groundwater sample taken from the BBSD- 12B location was analyzed at
27,000 ug/L. If dewatering is required during construction, groundwater in this
area must be containerized and sampled for disposal procedures.

c. During construction, excavated contaminated soil must be stockpiled and tested
for contamination of TPH-DRO, BTEX and Naphthalene prior to disposition for
acceptance to landfills.

d. IDW cuttings were sampled 10 May 2021 The Laboratory report shows
concentrations of TPH-DRO above the RSL (see Enclosure 5). This waste will
require disposal in accordance with the permitting requirements of the SDDNR
Waste Management Program. Undisturbed contaminated soil requires no special
handling instructions. Tier I action levels* for soils are as follows:

Chemical of Concern Action Level IDW Chemical Concentrations 
Benzene 0.2 ppm U* 
Toluene 15 ppm U 

Ethylbenzene 10 ppm U 
Xylenes 300 ppm U 

Naphthalene 25 ppm U 
TPH-DRO 10 ppm 17.9 J* 
* Taken from SDDNR Petroleum Assessment and Cleanup Handbook (Chapter 4)

*U- Analyte concentration was below detection limit.
*J- Estimated Value

6. Point of contact for this memorandum is the undersigned at (402) 995-2285.

5 Enclosures   Marc Anderson  
1. Sampling Location Map  Environmental Scientist 
2. Sampling List  Military Munitions and Environmental Science  
3. Laboratory Report June 2020 sampling
4. Laboratory Data Validation June 2020
5. Laboratory Report IDW Sample May 2021
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Sample ID DRO Matrix Method Container 
BBSD-01A 9.70 mg/kg 

Soil 

SW846 8015C 

4 ounce glass jar 
No preservatives 
14 day hold time 

BBSD-02A 6.93 
BBSD-00A1 <17 
BBSD-03A 7.05 
BBSD-04A <18 
BBSD-05A <18 

BBSD-05A-MS 224 
BBSD-05A-MSD 209 

BBSD-06A <19 
BBSD-07A <19 
BBSD-08A <18 

BBSD-XXA2 <18 
BBSD-09A 7.50 
BBSD-10A 7.24 
BBSD-11A 96.9 
BBSD-12A 2830 
BBSD-01B 110 ug/L 

Water 
1 liter amber glass jar 

No preservatives 
7 day hold time 

BBSD-02B 480 
BBSD-00B3 440 
BBSD-03B 270 
BBSD-04B 200 
BBSD-05B 1200 

BBSD-05B-MS 3890 
BBSD-05B-MSD 3860 

BBSD-06B 260 
BBSD-07B 520 
BBSD-08B 74 

BBSD-XXB4 67 
BBSD-09B 290 
BBSD-10B 420 
BBSD-11B 300 
BBSD-12B 27,000 

1 – Duplicate sample for BBSD-02A 
2 – Duplicate sample for BBSD-08A 
3 – Duplicate sample for BBSD-02B 
4 – Duplicate sample for BBSD-08B 

*Sampling event occurred June 2020
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ENCLOSURE 3 

LABORATORY REPORT 

JUNE 2020 
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ANALYTICAL SUMMARY REPORT

This report at a minimum contains the following information:

Analytical Report of Test Results
Description of QC Qualifiers
Chain of Custody (copy)
Quality Control Summary (if applicable)
Case Narrative (if applicable)
Correspondence with Client (if applicable)

This report has been specifically prepared to satisfy project or program requirements. These results are in compliance with NELAC requirements for parameters where 
accreditation is required or available, unless otherwise noted in the case narrative. 

1230 Lange Court •  Baraboo, WI 53913 •  608-356-2760 

www.ctlaboratories.com 

Page 1 of 7

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
153747 - Page 1 of 18
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Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT  

Contract #: 3357 
Folder #: 153747

Project #:   

USACE - OMAHA

Project Phase: FORT THOMPSON, SD

ANALYTICAL SAMPLE  DATA

TOM WEIRAUCH

SUITE 9000
Purchase Order #: 

Project Name:  BIG BEND DAM TOE DRAIN REPLACEMENT  

Contract #:  

Folder #: 
1616 CAPITOL AVE Date Received: 06/04/2020

Arrival Temperature: 3.2
Report Date: 06/18/2020

OMAHA, NE 68102-9000

USACE - OMAHA

Reprint Date:
Project #:   
Project Phase:

06/19/2020

FORT THOMPSON, SD

153747

3357

CT LAB#:  427712

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/02/2020 1105

Analyte 

Sample Description:   BBSD-01B

DOD
LOD 

Client Sample #:   

Organic Results

ug/L110 6/9/20 JJYDiesel Range Organics 06/08/2020 10:30 13:49J200 EPA 8015C100 1.0020034
% Recovery71 6/9/20 JJYSURR:  Octacosane 06/08/2020 10:30 13:49 EPA 8015C1.0014260
% Recovery63 6/9/20 JJYSurr: Triacontane 06/08/2020 10:30 13:49 EPA 8015C1.0014029

CT LAB#:  427714

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/03/2020 0845

Analyte 

Sample Description:   BBSD-03B

DOD
LOD 

Client Sample #:   

Organic Results

ug/L270 6/9/20 JJYDiesel Range Organics 06/08/2020 10:30 14:17200 EPA 8015C100 1.0020034
% Recovery81 6/9/20 JJYSURR:  Octacosane 06/08/2020 10:30 14:17 EPA 8015C1.0014260
% Recovery74 6/9/20 JJYSurr: Triacontane 06/08/2020 10:30 14:17 EPA 8015C1.0014029

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
153747 - Page 2 of 18
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Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT  

Contract #: 3357 
Folder #: 153747

Project #:   

USACE - OMAHA

Project Phase: FORT THOMPSON, SD

CT LAB#:  427715

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/03/2020 1023

Analyte 

Sample Description:   BBSD-12B

DOD
LOD 

Client Sample #:   

Organic Results

ug/L27000 6/9/20 JJYDiesel Range Organics 06/08/2020 10:30 16:091100 EPA 8015C530 5.001100180
% Recovery26 S 6/9/20 JJYSURR:  Octacosane 06/08/2020 10:30 14:45 EPA 8015C1.0014260
% Recovery19 S 6/9/20 JJYSurr: Triacontane 06/08/2020 10:30 14:45 EPA 8015C1.0014029

CT LAB#:  427716

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/02/2020 1244

Analyte 

Sample Description:   BBSD-02B

DOD
LOD 

Client Sample #:   

Organic Results

ug/L480 6/9/20 JJYDiesel Range Organics 06/08/2020 10:30 15:13250 EPA 8015C130 1.0025042
% Recovery25 S 6/9/20 JJYSURR:  Octacosane 06/08/2020 10:30 15:13 EPA 8015C1.0014260
% Recovery20 S 6/9/20 JJYSurr: Triacontane 06/08/2020 10:30 15:13 EPA 8015C1.0014029

CT LAB#:  427717

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/02/2020 1244

Analyte 

Sample Description:   BBSD-00B

DOD
LOD 

Client Sample #:   

Organic Results

ug/L440 6/9/20 JJYDiesel Range Organics 06/08/2020 10:30 18:02250 EPA 8015C130 1.0025042
% Recovery29 S 6/9/20 JJYSURR:  Octacosane 06/08/2020 10:30 18:02 EPA 8015C1.0014260
% Recovery21 S 6/9/20 JJYSurr: Triacontane 06/08/2020 10:30 18:02 EPA 8015C1.0014029

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
153747 - Page 3 of 18
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Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT  

Contract #: 3357 
Folder #: 153747

Project #:   

USACE - OMAHA

Project Phase: FORT THOMPSON, SD

CT LAB#:  427718

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/02/2020 1225

Analyte 

Sample Description:   BBSD-00A

DOD
LOD 

Client Sample #:   

Inorganic Results

%82.7 6/15/20 BMMSolids, Percent 13:570.1 EPA 8000C0.1 1.000.10.1

Organic Results

mg/kg<17 6/16/20 JJYDiesel Range Organics 06/16/2020 10:30 18:56U46 EPA 8015C17 1.00465.8
% Recovery50 6/16/20 JJYSURR:  Octacosane 06/16/2020 10:30 18:56 EPA 8015C1.0012544
% Recovery40 6/16/20 JJYSurr: Triacontane 06/16/2020 10:30 18:56 EPA 8015C1.0013635

CT LAB#:  427719

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/03/2020 0941

Analyte 

Sample Description:   BBSD-12A

DOD
LOD 

Client Sample #:   

Inorganic Results

%83.6 6/15/20 BMMSolids, Percent 13:570.1 EPA 8000C0.1 1.000.10.1

Organic Results

mg/kg2830 6/17/20 JJYDiesel Range Organics 06/16/2020 10:30 11:56230 EPA 8015C88 5.0023029
% Recovery81 6/17/20 JJYSURR:  Octacosane 06/16/2020 10:30 11:56 EPA 8015C5.0012544
% Recovery69 6/17/20 JJYSurr: Triacontane 06/16/2020 10:30 11:56 EPA 8015C5.0013635

CT LAB#:  427720

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/02/2020 1225

Analyte 

Sample Description:   BBSD-02A

DOD
LOD 

Client Sample #:   

Inorganic Results

%88.3 6/15/20 BMMSolids, Percent 13:570.1 EPA 8000C0.1 1.000.10.1

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
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Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT  

Contract #: 3357 
Folder #: 153747

Project #:   

USACE - OMAHA

Project Phase: FORT THOMPSON, SD

CT LAB#:  427720

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/02/2020 1225

Analyte 

Sample Description:   BBSD-02A

DOD
LOD 

Client Sample #:   

Organic Results

mg/kg6.93 6/16/20 JJYDiesel Range Organics 06/16/2020 10:30 19:52J44 EPA 8015C16 1.00445.5
% Recovery55 6/16/20 JJYSURR:  Octacosane 06/16/2020 10:30 19:52 EPA 8015C1.0012544
% Recovery43 6/16/20 JJYSurr: Triacontane 06/16/2020 10:30 19:52 EPA 8015C1.0013635

CT LAB#:  427721

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/02/2020 1025

Analyte 

Sample Description:   BBSD-01A

DOD
LOD 

Client Sample #:   

Inorganic Results

%78.9 6/15/20 BMMSolids, Percent 13:570.1 EPA 8000C0.1 1.000.10.1

Organic Results

mg/kg9.70 6/16/20 JJYDiesel Range Organics 06/16/2020 10:30 20:19J51 EPA 8015C19 1.00516.3
% Recovery53 6/16/20 JJYSURR:  Octacosane 06/16/2020 10:30 20:19 EPA 8015C1.0012544
% Recovery45 6/16/20 JJYSurr: Triacontane 06/16/2020 10:30 20:19 EPA 8015C1.0013635

CT LAB#:  427722

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/02/2020 1418

Analyte 

Sample Description:   BBSD-03A

DOD
LOD 

Client Sample #:   

Inorganic Results

%80.0 6/15/20 BMMSolids, Percent 13:570.1 EPA 8000C0.1 1.000.10.1

Organic Results

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
153747 - Page 5 of 18



Page 6 of 7
Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT  

Contract #: 3357 
Folder #: 153747

Project #:   

USACE - OMAHA

Project Phase: FORT THOMPSON, SD

CT LAB#:  427722

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/02/2020 1418

Analyte 

Sample Description:   BBSD-03A

DOD
LOD 

Client Sample #:   

mg/kg7.05 6/16/20 JJYDiesel Range Organics 06/16/2020 10:30 20:47J50 EPA 8015C19 1.00506.2
% Recovery54 6/16/20 JJYSURR:  Octacosane 06/16/2020 10:30 20:47 EPA 8015C1.0012544
% Recovery45 6/16/20 JJYSurr: Triacontane 06/16/2020 10:30 20:47 EPA 8015C1.0013635

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
153747 - Page 6 of 18



Notes: 
   ^ Indicates the laboratory is NELAP accredited for this analyte by the indicated matrix and method. DL (detection limit), LOD (limit of detection), loq
     (limit of quantitation) as defined by most recent DOD QSM version. 

Submitted by:  Brett M. Szymanski
Project Manager 
608-356-2760

DescriptionCode
QC Qualifiers

B Analyte detected in the associated Method Blank.
C Toxicity present in BOD sample.
D Diluted Out.
E Safe, No Total Coliform detected.
F Unsafe, Total Coliform detected, no E. Coli detected.
G Unsafe, Total Coliform detected and E. Coli detected.
H Holding time exceeded.
I Incubator temperature was outside acceptance limits during test period.
J Estimated value.
L Significant peaks were detected outside the chromatographic window.
M Matrix spike and/or Matrix Spike Duplicate recovery outside acceptance limits.
N Insufficient BOD oxygen depletion.
O Complete BOD oxygen depletion.
P Concentration of analyte differs more than 40% between primary and confirmation analysis.
Q Laboratory Control Sample outside acceptance limits.
R See Narrative at end of report.
S Surrogate standard recovery outside acceptance limits due to apparent matrix effects.
T Sample received with improper preservation or temperature.
U Analyte concentration was below detection limit.
V Raised Quantitation or Reporting Limit due to limited sample amount or dilution for matrix background interference.
W Sample amount received was below program minimum.
X Analyte exceeded calibration range.
Y Replicate/Duplicate precision outside acceptance limits.
Z Specified calibration criteria was not met.

Current CT Laboratories Certifications 

Wisconsin (WDNR) Chemistry ID# 157066030
Wisconsin (DATCP) Bacteriology ID# 289
Louisiana NELAP (primary) ID# ACC20190002
Illinois NELAP Lab ID# 200073
Kansas NELAP Lab ID# E-10368
Virginia NELAP Lab ID# 460203
ISO/IEC 17025-2005 A2LA Cert # 3806.01
DoD-ELAP A2LA 3806.01
GA EPD Stipulation ID ACC20190002

  All samples were received intact and properly preserved unless otherwise noted.  The results reported relate only to the samples tested.  This report  
  shall not be reproduced, except in full, without written approval of this laboratory.  The Chain of Custody is attached.

  This report has been specifically prepared to satisfy project or program requirements.   These results are in compliance with NELAC  
  requirements for the parameters where accreditation is required or available, unless noted in the case narrative.
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  1230 Lange Court •  Baraboo , W I 53913  •  608 -356-2760  

                         www.ctlabor atories .com 

QC SUMMARY REPORT

USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153747

Duplicate

06/15/2020Analytical Run #: Analysis Date:
13:57Analysis Time:432147
BMM

CTLab #:
Analyst:

Prep Batch #:

427718Parent Sample #:
Prep Date/Time:

SOILMatrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

171971
Method: SW8000C

Solids, Percent % 0 883.0 82.7

Date Printed: 06/19/2020

CTLaboratories LLC 
  1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153747

Lab Control Spike Duplicate Water

06/09/2020Analytical Run #: Analysis Date:
16:38Analysis Time:427836

76713

JJY
CTLab #:

Analyst:

Prep Batch #:

427835Parent Sample #:
Prep Date/Time:

LIQUID

JLH

Matrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

171977
Method: SW801506/08/202010:30

Diesel Range Organics ug/L 79 132 4 301980 36 ---2500

Date Printed: 06/19/2020

CTLaboratories LLC 
 1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153747

Lab Control Spike Water

06/09/2020Analytical Run #: Analysis Date:
13:21Analysis Time:427835

76713

JJY
CTLab #:

Analyst:

Prep Batch #:

Parent Sample #:
Prep Date/Time:

LIQUID

JLH

Matrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

171977
Method: SW801506/08/202010:30

Diesel Range Organics ug/L 76 132 301900 36 ---2500

Date Printed: 06/19/2020

CTLaboratories LLC 
  1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153747

Method Blank Water

06/09/2020Analytical Run #: Analysis Date:
12:52Analysis Time:427834

76713

JJY
CTLab #:

Analyst:

Prep Batch #:

Parent Sample #:
Prep Date/Time:

LIQUID

JLH

Matrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

171977
Method: SW801506/08/202010:30

Diesel Range Organics ug/L U 10033 0

Date Printed: 06/19/2020

CTLaboratories LLC 
 1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153747

Lab Control Spike Soil

06/16/2020Analytical Run #: Analysis Date:
18:27Analysis Time:428336

76752

JJY
CTLab #:

Analyst:

Prep Batch #:

Parent Sample #:
Prep Date/Time:

SOLID

JLH

Matrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

172235
Method: SW801506/16/202010:30

Diesel Range Organics mg/kg 77 132 30192 38 ---250

Date Printed: 06/19/2020

CTLaboratories LLC 
 1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153747

Method Blank Soil

06/16/2020Analytical Run #: Analysis Date:
17:59Analysis Time:428335

76752

JJY
CTLab #:

Analyst:

Prep Batch #:

Parent Sample #:
Prep Date/Time:

SOLID

JLH

Matrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

172235
Method: SW801506/16/202010:30

Diesel Range Organics mg/kg U 205 0

Date Printed: 06/19/2020

CTLaboratories LLC 
 1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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153747 

Sample Condition Report 

Folder #: 153747 Print  Date / Time: 06/04/2020 12:37 
Client: USACE - OMAHA Received Date / Time / By: 06/04/2020 11:30 CHB 

Project Name: BIG BEND DAM TOE DRAIN REPLACEM Log-In Date / Time / By: 06/04/2020 12:08 JLS 
Project Phase: FORT THOMPSON, SD Project #: PM: BMS 

Coolers: 6380 Temperature: 3.2 C On Ice: Y 
Custody Seals Present :  Y COC Present:? Y Complete? Y 

Seal Intact? Y Numbers: DATED AND SIGNED 
Ship Method: FEDEX EXPRESS Tracking Number: 806531978900 
Adequate Packaging:  Y Temp Blank Enclosed? Y 

Notes: THE SAMPLES WERE RECEIVED IN GOOD CONDITION ON ICE.  

TWO CUSTODY SEALS WERE PRESENT AND INTACT UPON RECEIPT - BOTH WERE DATED 6/3/20 AND SIGNED. 

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type   Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
427712 BBSD-01B 

AMBER GL 1 / DRO 
Total # of Containers of Type      ( AMBER GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type  Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
427714 BBSD-03B 

AMBER GL 1 / DRO 
Total # of Containers of Type      ( AMBER GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type  Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
427715 BBSD-12B 

AMBER GL 1 / DRO 
Total # of Containers of Type      ( AMBER GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type  Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
427716 BBSD-02B 

AMBER GL 1 / DRO 
Total # of Containers of Type      ( AMBER GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type  Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
427717 BBSD-00B 

AMBER GL 1 / DRO 
Total # of Containers of Type      ( AMBER GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type  Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
427718 BBSD-00A 

UNPRES GL 1 / DRO,%SOL 
Total # of Containers of Type      ( UNPRES GL  )  =    1
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 153747 
 

 _________________________________________________________________________________________________________ 
 Sample ID /  Description Container Type   Cond. Code  pH OK?/Filtered? Tests 
 
 _________________________________________________________________________________________________________ 
 427719 BBSD-12A 
 UNPRES GL 1 / DRO,%SOL 
 Total # of Containers of Type      ( UNPRES GL  )  =    1                                
 _________________________________________________________________________________________________________ 
 Sample ID /  Description Container Type   Cond. Code  pH OK?/Filtered? Tests 
 
 _________________________________________________________________________________________________________ 
 427720 BBSD-02A 
 UNPRES GL 1 / DRO,%SOL 
 Total # of Containers of Type      ( UNPRES GL  )  =    1                                
 _________________________________________________________________________________________________________ 
 Sample ID /  Description Container Type   Cond. Code  pH OK?/Filtered? Tests 
 
 _________________________________________________________________________________________________________ 
 427721 BBSD-01A 
 UNPRES GL 1 / DRO,%SOL 
 Total # of Containers of Type      ( UNPRES GL  )  =    1                                
 _________________________________________________________________________________________________________ 
 Sample ID /  Description Container Type   Cond. Code  pH OK?/Filtered? Tests 
 
 _________________________________________________________________________________________________________ 
 427722 BBSD-03A 
 UNPRES GL 1 / DRO,%SOL 
 Total # of Containers of Type      ( UNPRES GL  )  =    1                                
 __________________________________________________________________________________________________________ 
 
 Condition Code   Condition Description 
 1 Sample Received OK 
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ANALYTICAL SUMMARY REPORT

This report at a minimum contains the following information:

Analytical Report of Test Results
Description of QC Qualifiers
Chain of Custody (copy)
Quality Control Summary (if applicable)
Case Narrative (if applicable)
Correspondence with Client (if applicable)

This report has been specifically prepared to satisfy project or program requirements. These results are in compliance with NELAC requirements for parameters where 
accreditation is required or available, unless otherwise noted in the case narrative. 

1230 Lange Court •  Baraboo, WI 53913 •  608-356-2760 

www.ctlaboratories.com 

Page 1 of 7

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
153810 - Page 1 of 17
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Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT  

Contract #: 3357 
Folder #: 153810

Project #:   

USACE - OMAHA

Project Phase: FORT THOMPSON, SD

ANALYTICAL SAMPLE  DATA

TOM WEIRAUCH

SUITE 9000
Purchase Order #: 

Project Name:  BIG BEND DAM TOE DRAIN REPLACEMENT  

Contract #:  

Folder #: 
1616 CAPITOL AVE Date Received: 06/06/2020

Arrival Temperature: 3.0
Report Date: 06/18/2020

OMAHA, NE 68102-9000

USACE - OMAHA

Reprint Date:
Project #:   
Project Phase:

06/19/2020

FORT THOMPSON, SD

153810

3357

CT LAB#:  428379

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/04/2020 1323

Analyte 

Sample Description:   BBSD-11B

DOD
LOD 

Client Sample #:   

Organic Results

ug/L300 6/12/20 JJYDiesel Range Organics 06/11/2020 13:00 13:16270 EPA 8015C130 1.0027044
% Recovery67 6/12/20 JJYSURR:  Octacosane 06/11/2020 13:00 13:16 EPA 8015C1.0014260
% Recovery59 6/12/20 JJYSurr: Triacontane 06/11/2020 13:00 13:16 EPA 8015C1.0014029

CT LAB#:  428380

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/04/2020 1500

Analyte 

Sample Description:   BBSD-10B

DOD
LOD 

Client Sample #:   

Organic Results

ug/L420 6/12/20 JJYDiesel Range Organics 06/11/2020 13:00 13:44260 EPA 8015C130 1.0026042
% Recovery72 6/12/20 JJYSURR:  Octacosane 06/11/2020 13:00 13:44 EPA 8015C1.0014260
% Recovery64 6/12/20 JJYSurr: Triacontane 06/11/2020 13:00 13:44 EPA 8015C1.0014029

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
153810 - Page 2 of 17
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Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT  

Contract #: 3357 
Folder #: 153810

Project #:   

USACE - OMAHA

Project Phase: FORT THOMPSON, SD

CT LAB#:  428381

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/05/2020 1144

Analyte 

Sample Description:   BBSD-07B

DOD
LOD 

Client Sample #:   

Organic Results

ug/L520 6/12/20 JJYDiesel Range Organics 06/11/2020 13:00 14:12J530 EPA 8015C260 1.0053087
% Recovery83 6/12/20 JJYSURR:  Octacosane 06/11/2020 13:00 14:12 EPA 8015C1.0014260
% Recovery74 6/12/20 JJYSurr: Triacontane 06/11/2020 13:00 14:12 EPA 8015C1.0014029

CT LAB#:  428382

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/09/2020 0920

Analyte 

Sample Description:   BBSD-09B

DOD
LOD 

Client Sample #:   

Organic Results

ug/L290 6/12/20 JJYDiesel Range Organics 06/11/2020 13:00 14:40J370 EPA 8015C190 1.0037061
% Recovery82 6/12/20 JJYSURR:  Octacosane 06/11/2020 13:00 14:40 EPA 8015C1.0014260
% Recovery75 6/12/20 JJYSurr: Triacontane 06/11/2020 13:00 14:40 EPA 8015C1.0014029

CT LAB#:  428383

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/04/2020 1235

Analyte 

Sample Description:   BBSD-11A

DOD
LOD 

Client Sample #:   

Inorganic Results

%90.0 6/15/20 BMMSolids, Percent 13:570.1 EPA 8000C0.1 1.000.10.1

Organic Results

mg/kg96.9 6/16/20 JJYDiesel Range Organics 06/16/2020 10:30 21:1544 EPA 8015C17 1.00445.5
% Recovery66 6/16/20 JJYSURR:  Octacosane 06/16/2020 10:30 21:15 EPA 8015C1.0012544
% Recovery56 6/16/20 JJYSurr: Triacontane 06/16/2020 10:30 21:15 EPA 8015C1.0013635

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
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Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT  

Contract #: 3357 
Folder #: 153810

Project #:   

USACE - OMAHA

Project Phase: FORT THOMPSON, SD

CT LAB#:  428384

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/04/2020 1408

Analyte 

Sample Description:   BBSD-10A

DOD
LOD 

Client Sample #:   

Inorganic Results

%79.8 6/15/20 BMMSolids, Percent 13:570.1 EPA 8000C0.1 1.000.10.1

Organic Results

mg/kg7.24 6/16/20 JJYDiesel Range Organics 06/16/2020 10:30 21:43J50 EPA 8015C19 1.00506.3
% Recovery54 6/16/20 JJYSURR:  Octacosane 06/16/2020 10:30 21:43 EPA 8015C1.0012544
% Recovery46 6/16/20 JJYSurr: Triacontane 06/16/2020 10:30 21:43 EPA 8015C1.0013635

CT LAB#:  428385

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/05/2020 1345

Analyte 

Sample Description:   BBSD-XXA

DOD
LOD 

Client Sample #:   

Inorganic Results

%83.5 6/15/20 BMMSolids, Percent 13:570.1 EPA 8000C0.1 1.000.10.1

Organic Results

mg/kg<18 6/16/20 JJYDiesel Range Organics 06/16/2020 10:30 22:39U47 EPA 8015C18 1.00475.8
% Recovery68 6/16/20 JJYSURR:  Octacosane 06/16/2020 10:30 22:39 EPA 8015C1.0012544
% Recovery58 6/16/20 JJYSurr: Triacontane 06/16/2020 10:30 22:39 EPA 8015C1.0013635

CT LAB#:  428386

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/05/2020 1345

Analyte 

Sample Description:   BBSD-08A

DOD
LOD 

Client Sample #:   

Inorganic Results

%83.7 6/15/20 BMMSolids, Percent 13:570.1 EPA 8000C0.1 1.000.10.1

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
153810 - Page 4 of 17
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Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT  

Contract #: 3357 
Folder #: 153810

Project #:   

USACE - OMAHA

Project Phase: FORT THOMPSON, SD

CT LAB#:  428386

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/05/2020 1345

Analyte 

Sample Description:   BBSD-08A

DOD
LOD 

Client Sample #:   

Organic Results

mg/kg<18 6/16/20 JJYDiesel Range Organics 06/16/2020 10:30 23:06U47 EPA 8015C18 1.00475.8
% Recovery65 6/16/20 JJYSURR:  Octacosane 06/16/2020 10:30 23:06 EPA 8015C1.0012544
% Recovery56 6/16/20 JJYSurr: Triacontane 06/16/2020 10:30 23:06 EPA 8015C1.0013635

CT LAB#:  428387

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/05/2020 0821

Analyte 

Sample Description:   BBSD-09A

DOD
LOD 

Client Sample #:   

Inorganic Results

%80.8 6/15/20 BMMSolids, Percent 13:570.1 EPA 8000C0.1 1.000.10.1

Organic Results

mg/kg7.50 6/16/20 JJYDiesel Range Organics 06/16/2020 10:30 23:34J49 EPA 8015C19 1.00496.2
% Recovery49 6/16/20 JJYSURR:  Octacosane 06/16/2020 10:30 23:34 EPA 8015C1.0012544
% Recovery40 6/16/20 JJYSurr: Triacontane 06/16/2020 10:30 23:34 EPA 8015C1.0013635

CT LAB#:  428388

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/05/2020 1018

Analyte 

Sample Description:   BBSD-07A

DOD
LOD 

Client Sample #:   

Inorganic Results

%79.7 6/15/20 BMMSolids, Percent 13:570.1 EPA 8000C0.1 1.000.10.1

Organic Results

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
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Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT  

Contract #: 3357 
Folder #: 153810

Project #:   

USACE - OMAHA

Project Phase: FORT THOMPSON, SD

CT LAB#:  428388

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/05/2020 1018

Analyte 

Sample Description:   BBSD-07A

DOD
LOD 

Client Sample #:   

mg/kg<19 6/17/20 JJYDiesel Range Organics 06/16/2020 10:30 00:02U50 EPA 8015C19 1.00506.2
% Recovery53 6/17/20 JJYSURR:  Octacosane 06/16/2020 10:30 00:02 EPA 8015C1.0012544
% Recovery45 6/17/20 JJYSurr: Triacontane 06/16/2020 10:30 00:02 EPA 8015C1.0013635

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
153810 - Page 6 of 17



Notes: 
   ^ Indicates the laboratory is NELAP accredited for this analyte by the indicated matrix and method. DL (detection limit), LOD (limit of detection), loq
     (limit of quantitation) as defined by most recent DOD QSM version. 

Submitted by:  Brett M. Szymanski
Project Manager 
608-356-2760

DescriptionCode
QC Qualifiers

B Analyte detected in the associated Method Blank.
C Toxicity present in BOD sample.
D Diluted Out.
E Safe, No Total Coliform detected.
F Unsafe, Total Coliform detected, no E. Coli detected.
G Unsafe, Total Coliform detected and E. Coli detected.
H Holding time exceeded.
I Incubator temperature was outside acceptance limits during test period.
J Estimated value.
L Significant peaks were detected outside the chromatographic window.
M Matrix spike and/or Matrix Spike Duplicate recovery outside acceptance limits.
N Insufficient BOD oxygen depletion.
O Complete BOD oxygen depletion.
P Concentration of analyte differs more than 40% between primary and confirmation analysis.
Q Laboratory Control Sample outside acceptance limits.
R See Narrative at end of report.
S Surrogate standard recovery outside acceptance limits due to apparent matrix effects.
T Sample received with improper preservation or temperature.
U Analyte concentration was below detection limit.
V Raised Quantitation or Reporting Limit due to limited sample amount or dilution for matrix background interference.
W Sample amount received was below program minimum.
X Analyte exceeded calibration range.
Y Replicate/Duplicate precision outside acceptance limits.
Z Specified calibration criteria was not met.

Current CT Laboratories Certifications 

Wisconsin (WDNR) Chemistry ID# 157066030
Wisconsin (DATCP) Bacteriology ID# 289
Louisiana NELAP (primary) ID# ACC20190002
Illinois NELAP Lab ID# 200073
Kansas NELAP Lab ID# E-10368
Virginia NELAP Lab ID# 460203
ISO/IEC 17025-2005 A2LA Cert # 3806.01
DoD-ELAP A2LA 3806.01
GA EPD Stipulation ID ACC20190002

  All samples were received intact and properly preserved unless otherwise noted.  The results reported relate only to the samples tested.  This report  
  shall not be reproduced, except in full, without written approval of this laboratory.  The Chain of Custody is attached.

  This report has been specifically prepared to satisfy project or program requirements.   These results are in compliance with NELAC  
  requirements for the parameters where accreditation is required or available, unless noted in the case narrative.
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  1230 Lange Court •  Baraboo , W I 53913  •  608 -356-2760  

                         www.ctlabor atories .com 

QC SUMMARY REPORT

USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153810

Lab Control Spike Water

06/12/2020Analytical Run #: Analysis Date:
12:48Analysis Time:429624

76788

JJY
CTLab #:

Analyst:

Prep Batch #:

Parent Sample #:
Prep Date/Time:

LIQUID

JLH

Matrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

172130
Method: SW801506/11/202013:00

Diesel Range Organics ug/L 82 132 302060 36 ---2500

Date Printed: 06/19/2020

CTLaboratories LLC 
  1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153810

Method Blank Water

06/12/2020Analytical Run #: Analysis Date:
12:20Analysis Time:429623

76788

JJY
CTLab #:

Analyst:

Prep Batch #:

Parent Sample #:
Prep Date/Time:

LIQUID

JLH

Matrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

172130
Method: SW801506/11/202013:00

Diesel Range Organics ug/L U 10033 0

Date Printed: 06/19/2020

CTLaboratories LLC 
 1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153810

Lab Control Spike Soil

06/16/2020Analytical Run #: Analysis Date:
18:27Analysis Time:428336

76752

JJY
CTLab #:

Analyst:

Prep Batch #:

Parent Sample #:
Prep Date/Time:

SOLID

JLH

Matrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

172235
Method: SW801506/16/202010:30

Diesel Range Organics mg/kg 77 132 30192 38 ---250

Date Printed: 06/19/2020

CTLaboratories LLC 
 1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153810

Method Blank Soil

06/16/2020Analytical Run #: Analysis Date:
17:59Analysis Time:428335

76752

JJY
CTLab #:

Analyst:

Prep Batch #:

Parent Sample #:
Prep Date/Time:

SOLID

JLH

Matrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

172235
Method: SW801506/16/202010:30

Diesel Range Organics mg/kg U 205 0

Date Printed: 06/19/2020

CTLaboratories LLC 
 1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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153810 

Sample Condition Report 

Folder #: 153810 Print  Date / Time: 06/08/2020 08:59 
Client: USACE - OMAHA Received Date / Time / By: 06/06/2020 10:30 JLS 

Project Name: BIG BEND DAM TOE DRAIN REPLACEM Log-In Date / Time / By: 06/08/2020 08:58 EKB 
Project Phase: FORT THOMPSON, SD Project #: PM: BMS 

Coolers: 5425 Temperature: 3.0 C On Ice: Y 
Custody Seals Present :  Y COC Present:? Y Complete? Y 

Seal Intact? Y Numbers: DATED AND SIGNED 
Ship Method: FEDEX EXPRESS Tracking Number: 806531978884 
Adequate Packaging:  Y Temp Blank Enclosed? Y 

Notes: THE SAMPLES WERE RECEIVED IN GOOD CONDITION ON ICE.  

TWO CUSTODY SEALS WERE PRESENT AND INTACT UPON RECEIPT - BOTH WERE DATED 6/5/20 AND SIGNED. 

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type   Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
428379 BBSD-11B 

AMBER GL 1 / DRO 
Total # of Containers of Type      ( AMBER GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type  Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
428380 BBSD-10B 

AMBER GL 1 / DRO 
Total # of Containers of Type      ( AMBER GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type  Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
428381 BBSD-07B 

AMBER GL 1 / DRO 
Total # of Containers of Type      ( AMBER GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type  Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
428382 BBSD-09B 

AMBER GL 1 / DRO 
Total # of Containers of Type      ( AMBER GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type  Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
428383 BBSD-11A 

UNPRES GL 1 / DRO,%SOL 
Total # of Containers of Type      ( UNPRES GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type   Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
428384 BBSD-10A 

UNPRES GL 1 / DRO,%SOL 
Total # of Containers of Type      ( UNPRES GL  )  =    1

153810 - Page 12 of 17



153810 

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type   Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
428385 BBSD-XXA 

UNPRES GL 1 / DRO,%SOL 
Total # of Containers of Type      ( UNPRES GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type  Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
428386 BBSD-08A 

UNPRES GL 1 / DRO,%SOL 
Total # of Containers of Type      ( UNPRES GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type  Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
428387 BBSD-09A 

UNPRES GL 1 / DRO,%SOL 
Total # of Containers of Type      ( UNPRES GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type  Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
428388 BBSD-07A 

UNPRES GL 1 / DRO,%SOL 
Total # of Containers of Type      ( UNPRES GL  )  =    1

__________________________________________________________________________________________________________ 

Condition Code   Condition Description 
1 Sample Received OK 
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ANALYTICAL SUMMARY REPORT

This report at a minimum contains the following information:

Analytical Report of Test Results
Description of QC Qualifiers
Chain of Custody (copy)
Quality Control Summary (if applicable)
Case Narrative (if applicable)
Correspondence with Client (if applicable)

This report has been specifically prepared to satisfy project or program requirements. These results are in compliance with NELAC requirements for parameters where 
accreditation is required or available, unless otherwise noted in the case narrative. 

1230 Lange Court •  Baraboo, WI 53913 •  608-356-2760 

www.ctlaboratories.com 

Page 1 of 5

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
153902 - Page 1 of 19



Page 2 of 5
Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT  

Contract #: 3357 
Folder #: 153902

Project #:   

USACE - OMAHA

Project Phase: FORT THOMPSON, SD

ANALYTICAL SAMPLE  DATA

TOM WEIRAUCH

SUITE 9000
Purchase Order #: 

Project Name:  BIG BEND DAM TOE DRAIN REPLACEMENT  

Contract #:  

Folder #: 
1616 CAPITOL AVE Date Received: 06/10/2020

Arrival Temperature: 3.8
Report Date: 06/23/2020

OMAHA, NE 68102-9000

USACE - OMAHA

Reprint Date:
Project #:   
Project Phase:

06/23/2020

FORT THOMPSON, SD

153902

3357

CT LAB#:  429900

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/08/2020 0902

Analyte 

Sample Description:   BBSD-06A

DOD
LOD 

Client Sample #:   

Inorganic Results

%78.2 6/22/20 BMSSolids, Percent 16:100.1 EPA 8000C0.1 1.000.10.1

Organic Results

mg/kg<19 6/17/20 JJYDiesel Range Organics 06/16/2020 10:30 00:30U50 EPA 8015C19 1.00506.3
% Recovery51 6/17/20 JJYSURR:  Octacosane 06/16/2020 10:30 00:30 EPA 8015C1.0012544
% Recovery43 6/17/20 JJYSurr: Triacontane 06/16/2020 10:30 00:30 EPA 8015C1.0013635

CT LAB#:  429901

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/08/2020 0818

Analyte 

Sample Description:   BBSD-08B

DOD
LOD 

Client Sample #:   

Organic Results

ug/L74 6/12/20 JJYDiesel Range Organics 06/11/2020 13:00 15:35J200 EPA 8015C100 1.0020034
% Recovery76 6/12/20 JJYSURR:  Octacosane 06/11/2020 13:00 15:35 EPA 8015C1.0014260
% Recovery67 6/12/20 JJYSurr: Triacontane 06/11/2020 13:00 15:35 EPA 8015C1.0014029

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
153902 - Page 2 of 19
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Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT  

Contract #: 3357 
Folder #: 153902

Project #:   

USACE - OMAHA

Project Phase: FORT THOMPSON, SD

CT LAB#:  429902

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/08/2020 0818

Analyte 

Sample Description:   BBSD-XXB

DOD
LOD 

Client Sample #:   

Organic Results

ug/L67 6/12/20 JJYDiesel Range Organics 06/11/2020 13:00 16:03J210 EPA 8015C100 1.0021034
% Recovery53 S 6/12/20 JJYSURR:  Octacosane 06/11/2020 13:00 16:03 EPA 8015C1.0014260
% Recovery35 6/12/20 JJYSurr: Triacontane 06/11/2020 13:00 16:03 EPA 8015C1.0014029

CT LAB#:  429903

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/08/2020 1017

Analyte 

Sample Description:   BBSD-06B

DOD
LOD 

Client Sample #:   

Organic Results

ug/L260 6/12/20 JJYDiesel Range Organics 06/11/2020 13:00 16:31J570 EPA 8015C290 1.0057094
% Recovery99 6/12/20 JJYSURR:  Octacosane 06/11/2020 13:00 16:31 EPA 8015C1.0014260
% Recovery120 6/12/20 JJYSurr: Triacontane 06/11/2020 13:00 16:31 EPA 8015C1.0014029

CT LAB#:  429904

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/08/2020 1112

Analyte 

Sample Description:   BBSD-05A

DOD
LOD 

Client Sample #:   

Inorganic Results

%79.8 6/22/20 BMSSolids, Percent 16:100.1 EPA 8000C0.1 1.000.10.1

Organic Results

mg/kg<18 6/17/20 JJYDiesel Range Organics 06/16/2020 10:30 01:25U49 EPA 8015C18 1.00496.1
% Recovery57 6/17/20 JJYSURR:  Octacosane 06/16/2020 10:30 01:25 EPA 8015C1.0012544
% Recovery47 6/17/20 JJYSurr: Triacontane 06/16/2020 10:30 01:25 EPA 8015C1.0013635

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
153902 - Page 3 of 19
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Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT  

Contract #: 3357 
Folder #: 153902

Project #:   

USACE - OMAHA

Project Phase: FORT THOMPSON, SD

CT LAB#:  429905

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/08/2020 1235

Analyte 

Sample Description:   BBSD-05B

DOD
LOD 

Client Sample #:   

Organic Results

ug/L1200 6/12/20 JJYDiesel Range Organics 06/11/2020 13:00 17:27450 EPA 8015C230 1.0045075
% Recovery88 6/12/20 JJYSURR:  Octacosane 06/11/2020 13:00 17:27 EPA 8015C1.0014260
% Recovery80 6/12/20 JJYSurr: Triacontane 06/11/2020 13:00 17:27 EPA 8015C1.0014029

CT LAB#:  429906

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/08/2020 1342

Analyte 

Sample Description:   BBSD-04A

DOD
LOD 

Client Sample #:   

Inorganic Results

%85.1 6/22/20 BMSSolids, Percent 16:100.1 EPA 8000C0.1 1.000.10.1

Organic Results

mg/kg<18 6/17/20 JJYDiesel Range Organics 06/16/2020 10:30 00:58U47 EPA 8015C18 1.00475.9
% Recovery54 6/17/20 JJYSURR:  Octacosane 06/16/2020 10:30 00:58 EPA 8015C1.0012544
% Recovery44 6/17/20 JJYSurr: Triacontane 06/16/2020 10:30 00:58 EPA 8015C1.0013635

CT LAB#:  429907

Result Units DL DOD
LOQ 

RL DF Qualifier Prep
Date/Time

Analysis
Date/Time

   Analyst Method

Sampled:  06/08/2020 1450

Analyte 

Sample Description:   BBSD-04B

DOD
LOD 

Client Sample #:   

Organic Results

ug/L200 6/12/20 JJYDiesel Range Organics 06/11/2020 13:00 16:59J490 EPA 8015C240 1.0049080
% Recovery120 6/12/20 JJYSURR:  Octacosane 06/11/2020 13:00 16:59 EPA 8015C1.0014260
% Recovery120 6/12/20 JJYSurr: Triacontane 06/11/2020 13:00 16:59 EPA 8015C1.0014029

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
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Notes: 
   ^ Indicates the laboratory is NELAP accredited for this analyte by the indicated matrix and method. DL (detection limit), LOD (limit of detection), loq
     (limit of quantitation) as defined by most recent DOD QSM version. 

Submitted by:  Brett M. Szymanski
Project Manager 
608-356-2760

DescriptionCode
QC Qualifiers

B Analyte detected in the associated Method Blank.
C Toxicity present in BOD sample.
D Diluted Out.
E Safe, No Total Coliform detected.
F Unsafe, Total Coliform detected, no E. Coli detected.
G Unsafe, Total Coliform detected and E. Coli detected.
H Holding time exceeded.
I Incubator temperature was outside acceptance limits during test period.
J Estimated value.
L Significant peaks were detected outside the chromatographic window.
M Matrix spike and/or Matrix Spike Duplicate recovery outside acceptance limits.
N Insufficient BOD oxygen depletion.
O Complete BOD oxygen depletion.
P Concentration of analyte differs more than 40% between primary and confirmation analysis.
Q Laboratory Control Sample outside acceptance limits.
R See Narrative at end of report.
S Surrogate standard recovery outside acceptance limits due to apparent matrix effects.
T Sample received with improper preservation or temperature.
U Analyte concentration was below detection limit.
V Raised Quantitation or Reporting Limit due to limited sample amount or dilution for matrix background interference.
W Sample amount received was below program minimum.
X Analyte exceeded calibration range.
Y Replicate/Duplicate precision outside acceptance limits.
Z Specified calibration criteria was not met.

Current CT Laboratories Certifications 

Wisconsin (WDNR) Chemistry ID# 157066030
Wisconsin (DATCP) Bacteriology ID# 289
Louisiana NELAP (primary) ID# ACC20190002
Illinois NELAP Lab ID# 200073
Kansas NELAP Lab ID# E-10368
Virginia NELAP Lab ID# 460203
ISO/IEC 17025-2005 A2LA Cert # 3806.01
DoD-ELAP A2LA 3806.01
GA EPD Stipulation ID ACC20190002

  All samples were received intact and properly preserved unless otherwise noted.  The results reported relate only to the samples tested.  This report  
  shall not be reproduced, except in full, without written approval of this laboratory.  The Chain of Custody is attached.

  This report has been specifically prepared to satisfy project or program requirements.   These results are in compliance with NELAC  
  requirements for the parameters where accreditation is required or available, unless noted in the case narrative.
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  1230 Lange Court •  Baraboo , W I 53913  •  608 -356-2760  

      www.ctlabor atories .com 

QC SUMMARY REPORT

USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153902

Duplicate

06/22/2020Analytical Run #: Analysis Date:
16:10Analysis Time:436059
BMS

CTLab #:
Analyst:

Prep Batch #:

429904Parent Sample #:
Prep Date/Time:

SOILMatrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

172222
Method: SW8000C

Solids, Percent % 1 879.4 79.8

Date Printed: 06/23/2020

CTLaboratories LLC 
 1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153902

Lab Control Spike Water

06/12/2020Analytical Run #: Analysis Date:
12:48Analysis Time:429624

76788

JJY
CTLab #:

Analyst:

Prep Batch #:

Parent Sample #:
Prep Date/Time:

LIQUID

JLH

Matrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

172130
Method: SW801506/11/202013:00

Diesel Range Organics ug/L 82 132 302060 36 ---2500

Date Printed: 06/23/2020

CTLaboratories LLC 
 1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153902

Method Blank Water

06/12/2020Analytical Run #: Analysis Date:
12:20Analysis Time:429623

76788

JJY
CTLab #:

Analyst:

Prep Batch #:

Parent Sample #:
Prep Date/Time:

LIQUID

JLH

Matrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

172130
Method: SW801506/11/202013:00

Diesel Range Organics ug/L U 10033 0

Date Printed: 06/23/2020

CTLaboratories LLC 
  1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153902

Matrix Spike Duplicate Water

06/12/2020Analytical Run #: Analysis Date:
18:23Analysis Time:430508

76788

JJY
CTLab #:

Analyst:

Prep Batch #:

430506Parent Sample #:
Prep Date/Time:

GROUND WATER

JLH

Matrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

172130
Method: SW801506/11/202013:00

Diesel Range Organics ug/L 72 132 2 303860 1200 36 ---3680
SURR:  Octacosane % Recovery 96.0 14296.0 60 ---100
Surr: Triacontane % Recovery 91.5 14091.5 29 ---100

Date Printed: 06/23/2020

CTLaboratories LLC 
 1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153902

Matrix Spike Water

06/12/2020Analytical Run #: Analysis Date:
17:55Analysis Time:430506

76788

JJY
CTLab #:

Analyst:

Prep Batch #:

429905Parent Sample #:
Prep Date/Time:

GROUND WATER

JLH

Matrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

172130
Method: SW801506/11/202013:00

Diesel Range Organics ug/L 74 1323890 1200 36 ---3620
SURR:  Octacosane % Recovery 80.7 14280.7 60 ---100
Surr: Triacontane % Recovery 66.1 14066.1 29 ---100

Date Printed: 06/23/2020

CTLaboratories LLC 
  1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153902

Lab Control Spike Soil

06/16/2020Analytical Run #: Analysis Date:
18:27Analysis Time:428336

76752

JJY
CTLab #:

Analyst:

Prep Batch #:

Parent Sample #:
Prep Date/Time:

SOLID

JLH

Matrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

172235
Method: SW801506/16/202010:30

Diesel Range Organics mg/kg 77 132 30192 38 ---250

Date Printed: 06/23/2020

CTLaboratories LLC 
 1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153902

Method Blank Soil

06/16/2020Analytical Run #: Analysis Date:
17:59Analysis Time:428335

76752

JJY
CTLab #:

Analyst:

Prep Batch #:

Parent Sample #:
Prep Date/Time:

SOLID

JLH

Matrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

172235
Method: SW801506/16/202010:30

Diesel Range Organics mg/kg U 205 0

Date Printed: 06/23/2020

CTLaboratories LLC 
 1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153902

Matrix Spike Duplicate Soil

06/17/2020Analytical Run #: Analysis Date:
02:21Analysis Time:431750

76752

JJY
CTLab #:

Analyst:

Prep Batch #:

431749Parent Sample #:
Prep Date/Time:

SOIL

JLH

Matrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

172235
Method: SW801506/16/202010:30

Diesel Range Organics mg/kg 67 132 5 30209 BDL 38 ---310
SURR:  Octacosane % Recovery 61.4 12561.4 44 ---100
Surr: Triacontane % Recovery 50.2 13650.2 35 ---100

Date Printed: 06/23/2020

CTLaboratories LLC 
 1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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USACE - OMAHA Project Name:     BIG BEND DAM TOE DRAIN 
REPLACEMENT
Project #:  SDG #:   0 Folder #:   153902

Matrix Spike Soil

06/17/2020Analytical Run #: Analysis Date:
01:53Analysis Time:431749

76752

JJY
CTLab #:

Analyst:

Prep Batch #:

429904Parent Sample #:
Prep Date/Time:

SOIL

JLH

Matrix:

Prep Analyst:

RPD 
Limit 

Spike
Amount 
Added

Analyte Units % 
Recovery

Control 
Limits

RPDQualifier(s)QC
sample 
result

Parent 
sample 
result

172235
Method: SW801506/16/202010:30

Diesel Range Organics mg/kg 71 132224 BDL 38 ---315
SURR:  Octacosane % Recovery 65.3 12565.3 44 ---100
Surr: Triacontane % Recovery 56.0 13656.0 35 ---100

Date Printed: 06/23/2020

CTLaboratories LLC 
 1230 Lange Court • Baraboo,  WI 53913 •  608-356-2760 

www.ctlaboratories.com 
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153902 

Sample Condition Report 

Folder #: 153902 Print  Date / Time: 06/10/2020 12:30 
Client: USACE - OMAHA Received Date / Time / By: 06/10/2020 10:30 CHB 

Project Name: BIG BEND DAM TOE DRAIN REPLACEM Log-In Date / Time / By: 06/10/2020 12:30 JLS 
Project Phase: FORT THOMPSON, SD Project #: PM: BMS 

Coolers: 5654 Temperature: 3.8 C On Ice: Y 
Custody Seals Present :  Y COC Present:? Y Complete? Y 

Seal Intact? Y Numbers: DATED AND SIGNED 
Ship Method: FEDEX EXPRESS Tracking Number: 806531978895 
Adequate Packaging:  Y Temp Blank Enclosed? Y 

Notes: THE SAMPLES WERE RECEIVED IN GOOD CONDITION ON ICE.  

TWO CUSTODY SEALS WERE PRESENT AND INTACT UPON RECEIPT - BOTH WERE DATED 6/9/20 AND SIGNED. 

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type   Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
429900 BBSD-06A 

UNPRES GL 1 / DRO,%SOL 
Total # of Containers of Type      ( UNPRES GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type   Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
429901 BBSD-08B 

AMBER GL 1 / DRO 
Total # of Containers of Type      ( AMBER GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type  Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
429902 BBSD-XXB 

AMBER GL 1 / DRO 
Total # of Containers of Type      ( AMBER GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type  Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
429903 BBSD-06B 

AMBER GL 1 / DRO 
Total # of Containers of Type      ( AMBER GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type  Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
429904 BBSD-05A 

UNPRES GL 1 / DRO,%SOL 
UNPRES GL 1 / DRO,%SOL 
Total # of Containers of Type      ( UNPRES GL  )  =    2

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type   Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
429905 BBSD-05B 

AMBER GL 1 / DRO 
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153902 

AMBER GL 1 / DRO 
AMBER GL 1 / DRO 
Total # of Containers of Type      ( AMBER GL  )  =    3

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type  Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
429906 BBSD-04A 

UNPRES GL 1 / DRO,%SOL 
Total # of Containers of Type      ( UNPRES GL  )  =    1

_________________________________________________________________________________________________________ 
Sample ID /  Description Container Type   Cond. Code  pH OK?/Filtered? Tests 

_________________________________________________________________________________________________________ 
429907 BBSD-04B 

AMBER GL 1 / DRO 
Total # of Containers of Type      ( AMBER GL  )  =    1

__________________________________________________________________________________________________________ 

Condition Code   Condition Description 
1 Sample Received OK 
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ENCLOSURE 4 

LABORATORY DATA VALIDATION 

JUNE 2020



This page was intentionally left blank. 



Big Bend Dam Data Validation Report 
 

Big Bend Dam Data Validation Report 
 

 
Laboratory SDG:  153747    Chemist/Verifier: Tony Sedlacek 
Associated Batches:  76713, 76752   Contractor Program Chemist (CPC): In house 
Date Verified:  June 26, 2020    Date QC review: June 26, 2020 
Validation stage: Stage 2A 
Client: In house     Project Title: Big Bend Dam Toe Drain 
Laboratory:  CT Laboratories 
Guidance:  DoD QSM, Version 5.3   
Applicable QAPP: N/A 
 
 
Description of soil and groundwater samples received by the laboratory for analysis: 
 
 

Sample ID # Sample 
Date 

Date Lab 
Received 

Lab ID 

BBSD-01B 6/2/20 6/4/20 427712 
BBSD-03B 6/3/20 6/4/20 727714 
BBSD-12B 6/3/20 6/4/20 427715 
BBSD-02B 6/2/20 6/4/20 427716 
BBSD-00B 6/2/20 6/4/20 427717 
BBSD-00A 6/2/20 6/4/20 427718 
BBSD-12A 6/3/20 6/4/20 427719 
BBSD-02A 6/2/20 6/4/20 427720 
BBSD-01A 6/2/20 6/4/20 427721 
BBSD-03A 6/2/20 6/4/20 427722 

 
Note:   “Yes/No” answers that indicate a possible data quality issue are shaded.  If answer falls 

in the shaded area, an explanation must be provided below each applicable question 
box.  Also include if any discussion occurred with USACE project chemist for discussion 
or concurrence. 

1.0 Laboratory Case Narrative (Manual / Electronic) 

Verification Criteria Yes No N/A Page # 
Were any DoD-QSM deviations noted in the laboratory case narrative?  X   
Were DoD-QSM corrective actions followed if deviations were noted?  X   

 
2.0 Sample Documentation (Cooler receipt) 

Verification Criteria Yes No Page # 
Were all samples documented correctly on the chain-of-custody (COC) and samples 
labels? X   

Were samples relinquished properly on the COC? X   
Were any issues noted in the cooler receipt form?  X  
Were samples received in the required temperature range? X   

 



Big Bend Dam Data Validation Report 

3.0 Method Blank (Manual / Electronic) 

Verification Criteria Yes No Page 
# 

Was one method blank run per method batch? X 
Were analytes detected >1/2 the LOQ and either 
> 1/10 the amount measured in any sample or 1/10 the regulatory limit? X 

Common laboratory contaminants (methylene chloride, 2-butanone, and acetone were less than 
2X the LOQ? X 

4.0 LCS  (Manual / Electronic) 

Verification Criteria Yes No Page # 
Was a complete list of analytes including surrogates reported? X 
Was one LCS run per preparatory batch? X 
All detections were within DoD LCS criteria or if in-house criteria were used they were not 
greater than ± 3Xs the standard deviation of the mean LCS?  X 

Surrogates were not reported for LCS/LCSD samples.  However, all LCS/LCSD recoveries were 
within evaluation criteria. 

5.0 Matrix Spike and Matrix Spike Duplicate  (Manual / Electronic) 

Verification Criteria Yes No N/A Page 
# 

Was one MS and MSD run per preparatory batch per matrix? X 
All detections were within DoD LCS criteria or if in-house criteria were used they 
were not greater than + 3Xs the standard deviation of the mean LCS? 

X 

MSD RPD was within control limits? X 

6.0 Surrogates  (Manual / Electronic) 

Verification Criteria Yes No Page # 
Surrogates were added to all samples, standards, blanks, field and lab QC samples? X 
Surrogates were within the upper and lower control limits? X 3 

Surrogate recoveries for octacosane and triacontane were below evaluation criteria in samples 
BBSD-12B, BBSD-02B and BBSD-00B.  TPH-DRO was detected in all associated samples and 
qualified, estimated “J”. In addition, surrogate recoveries were not reported for LCS/LCSD or 
method blank samples.  However, all LCS/LCSD recoveries were within evaluation criteria and all 
method blanks were nondetect.   

Sample ID Analyte Qualification 
BBSD-12B TPH-DRO J 
BBSD-02B TPH-DRO J 
BBSD-00B TPH-DRO J 



Big Bend Dam Data Validation Report 

7.0 Duplicate Precision (Manual / Electronic) 

Verification Criteria Yes No N/A Page # 
Were laboratory duplicate samples within 20% RPD?  X 
Were LCS/LCSD PRD within 20% RPD? X 
Were MS/MSD PRD within 20%? X 

8.0 Additional Qualifications 

Were additional qualifications applied or professional judgment used? 

Field ID Analyte New RL Qualification 

9.0 Completeness 

Verification Criteria Yes No N/A Page 
# 

Were any data recommended for exclusion during the verification process?  X 
Were any samples lost, broken, or in any other manner in not verified? X 
Were all sample analyses requested performed, the correct analyte lists used and correct 
sample preparation and analyses methods and units utilized? X 

No data is recommended for exclusion.  All samples arrived at the laboratory intact and 
within the specified preservation temperature range.  The analytical laboratory performed all 
analyses requested. 



Big Bend Dam Data Validation Report 

Big Bend Dam Data Validation Report 

Laboratory SDG:  153810 Chemist/Verifier: Tony Sedlacek 
Associated Batches:  76788, 76752 Contractor Program Chemist (CPC): In house 
Date Verified:  June 29, 2020  Date QC review: June 29, 2020 
Validation stage: Stage 2A 
Client: In house Project Title: Big Bend Dam Toe Drain 
Laboratory:  CT Laboratories 
Guidance:  DoD QSM, Version 5.3  
Applicable QAPP: N/A 

Description of soil and groundwater samples received by the laboratory for analysis: 

Sample ID # Sample 
Date 

Date Lab 
Received 

Lab ID 

BBSD-11B 6/4/2020 6/8/2020 428379 
BBSD-10B 6/4/2020 6/8/2020 428380 
BBSD-07B 6/5/2020 6/8/2020 428381 
BBSD-09B 6/5/2020 6/8/2020 428382 
BBSD-11A 6/4/2020 6/8/2020 428383 
BBSD-10A 6/4/2020 6/8/2020 428384 
BBSD-XXA 6/5/2020 6/8/2020 428385 
BBSD-08A 6/5/2020 6/8/2020 428386 
BBSD-09A 6/5/2020 6/8/2020 428387 
BBSD-07A 6/5/2020 6/8/2020 428388 

Note:   “Yes/No” answers that indicate a possible data quality issue are shaded.  If answer falls 
in the shaded area, an explanation must be provided below each applicable question 
box.  Also include if any discussion occurred with USACE project chemist for discussion 
or concurrence. 

1.0 Laboratory Case Narrative (Manual / Electronic) 

Verification Criteria Yes No N/A Page # 
Were any DoD-QSM deviations noted in the laboratory case narrative? X 
Were DoD-QSM corrective actions followed if deviations were noted? X 

2.0 Sample Documentation (Cooler receipt) 

Verification Criteria Yes No Page # 
Were all samples documented correctly on the chain-of-custody (COC) and samples 
labels? X 

Were samples relinquished properly on the COC? X 
Were any issues noted in the cooler receipt form? X 
Were samples received in the required temperature range? X 



Big Bend Dam Data Validation Report 

3.0 Method Blank (Manual / Electronic) 

Verification Criteria Yes No Page 
# 

Was one method blank run per method batch? X 
Were analytes detected >1/2 the LOQ and either 
> 1/10 the amount measured in any sample or 1/10 the regulatory limit? X 

Common laboratory contaminants (methylene chloride, 2-butanone, and acetone were less than 
2X the LOQ? X 

4.0 LCS  (Manual / Electronic) 

Verification Criteria Yes No Page # 
Was a complete list of analytes including surrogates reported? X 
Was one LCS run per preparatory batch? X 
All detections were within DoD LCS criteria or if in-house criteria were used they were not 
greater than ± 3Xs the standard deviation of the mean LCS?  X 

Surrogates were not reported for LCS/LCSD samples.  However, all LCS/LCSD recoveries were 
within evaluation criteria. 

5.0 Matrix Spike and Matrix Spike Duplicate  (Manual / Electronic) 

Verification Criteria Yes No N/A Page 
# 

Was one MS and MSD run per preparatory batch per matrix? X 
All detections were within DoD LCS criteria or if in-house criteria were used they 
were not greater than + 3Xs the standard deviation of the mean LCS? 

X 

MSD RPD was within control limits? X 

6.0 Surrogates  (Manual / Electronic) 

Verification Criteria Yes No Page # 
Surrogates were added to all samples, standards, blanks, field and lab QC samples? X 
Surrogates were within the upper and lower control limits? X 

Surrogate recoveries were not reported for LCS/LCSD or method blank samples.  However, all 
LCS/LCSD recoveries were within evaluation criteria and all method blanks were nondetect.   

Sample ID Analyte Qualification 
N/A 

7.0 Duplicate Precision (Manual / Electronic) 

Verification Criteria Yes No N/A Page # 
Were laboratory duplicate samples within 20% RPD?  X 
Were LCS/LCSD PRD within 20% RPD? X 
Were MS/MSD PRD within 20%? X 



Big Bend Dam Data Validation Report 

8.0 Additional Qualifications 

Were additional qualifications applied or professional judgment used? 

Field ID Analyte New RL Qualification 

9.0 Completeness 

Verification Criteria Yes No N/A Page 
# 

Were any data recommended for exclusion during the verification process?  X 
Were any samples lost, broken, or in any other manner in not verified? X 
Were all sample analyses requested performed, the correct analyte lists used and correct 
sample preparation and analyses methods and units utilized? X 

No data is recommended for exclusion.  All samples arrived at the laboratory intact and 
within the specified preservation temperature range.  The analytical laboratory performed all 
analyses requested. 



Big Bend Dam Data Validation Report 

Big Bend Dam Data Validation Report 

Laboratory SDG:  153902 Chemist/Verifier: Tony Sedlacek 
Associated Batches:  76788, 76752 Contractor Program Chemist (CPC): In house 
Date Verified:  June 29, 2020  Date QC review: June 29, 2020 
Validation stage: Stage 2A 
Client: In house Project Title: Big Bend Dam Toe Drain 
Laboratory:  CT Laboratories 
Guidance:  DoD QSM, Version 5.3  
Applicable QAPP: N/A 

Description of soil and groundwater samples received by the laboratory for analysis: 

Sample ID # Sample 
Date 

Date Lab 
Received 

Lab ID 

BBSD-06A 6/8/2020 6/10/2020 429900 
BBSD-08B 6/8/2020 6/10/2020 429901 
BBSD-XXB 6/8/2020 6/10/2020 429902 
BBSD-06B 6/8/2020 6/10/2020 429903 
BBSD-05A 6/8/2020 6/10/2020 429904 
BBSD-05B 6/8/2020 6/10/2020 429905 
BBSD-04A 6/8/2020 6/10/2020 429906 
BBSD-04B 6/8/2020 6/10/2020 429907 

Note:   “Yes/No” answers that indicate a possible data quality issue are shaded.  If answer falls 
in the shaded area, an explanation must be provided below each applicable question 
box.  Also include if any discussion occurred with USACE project chemist for discussion 
or concurrence. 

1.0 Laboratory Case Narrative (Manual / Electronic) 

Verification Criteria Yes No N/A Page # 
Were any DoD-QSM deviations noted in the laboratory case narrative? X 
Were DoD-QSM corrective actions followed if deviations were noted? X 

2.0 Sample Documentation (Cooler receipt) 

Verification Criteria Yes No Page # 
Were all samples documented correctly on the chain-of-custody (COC) and samples 
labels? X 

Were samples relinquished properly on the COC? X 
Were any issues noted in the cooler receipt form? X 
Were samples received in the required temperature range? X 



Big Bend Dam Data Validation Report 

3.0 Method Blank (Manual / Electronic) 

Verification Criteria Yes No Page 
# 

Was one method blank run per method batch? X 
Were analytes detected >1/2 the LOQ and either 
> 1/10 the amount measured in any sample or 1/10 the regulatory limit? X 

Common laboratory contaminants (methylene chloride, 2-butanone, and acetone were less than 
2X the LOQ? X 

4.0 LCS  (Manual / Electronic) 

Verification Criteria Yes No Page # 
Was a complete list of analytes including surrogates reported? X 
Was one LCS run per preparatory batch? X 
All detections were within DoD LCS criteria or if in-house criteria were used they were not 
greater than ± 3Xs the standard deviation of the mean LCS?  X 

Surrogates were not reported for LCS/LCSD samples.  However, all LCS/LCSD recoveries were 
within evaluation criteria. 

5.0 Matrix Spike and Matrix Spike Duplicate  (Manual / Electronic) 

Verification Criteria Yes No N/A Page 
# 

Was one MS and MSD run per preparatory batch per matrix? X 
All detections were within DoD LCS criteria or if in-house criteria were used they 
were not greater than + 3Xs the standard deviation of the mean LCS? X 

MSD RPD was within control limits? X 

Samples BBSD-05A and BBSD-05B were spiked and analyzed for TPH-DRO.  All MS/MSD 
recoveries and RPDs were within evaluation criteria.  No qualifications were necessary. 

6.0 Surrogates  (Manual / Electronic) 

Verification Criteria Yes No Page # 
Surrogates were added to all samples, standards, blanks, field and lab QC samples? X 
Surrogates were within the upper and lower control limits? X 3 

Surrogate recovery for octacosane was below evaluation criteria in sample BBSD-XXB.  TPH-DRO 
was detected in sample BBSD-XXB and qualified, estimated “J”.  In addition, surrogate recoveries 
were not reported for LCS/LCSD or method blank samples.  However, all LCS/LCSD recoveries 
were within evaluation criteria and all method blanks were nondetect.   

Sample ID Analyte Qualification 
BBSD-XXB TPH-DRO J 



Big Bend Dam Data Validation Report 

7.0 Duplicate Precision (Manual / Electronic) 

Verification Criteria Yes No N/A Page # 
Were laboratory duplicate samples within 20% RPD?  X 
Were LCS/LCSD PRD within 20% RPD? X 
Were MS/MSD PRD within 20%? X 

8.0 Additional Qualifications 

Were additional qualifications applied or professional judgment used? 

Field ID Analyte New RL Qualification 

9.0 Completeness 

Verification Criteria Yes No N/A Page 
# 

Were any data recommended for exclusion during the verification process?  X 
Were any samples lost, broken, or in any other manner in not verified? X 
Were all sample analyses requested performed, the correct analyte lists used and correct 
sample preparation and analyses methods and units utilized? X 

No data is recommended for exclusion.  All samples arrived at the laboratory intact and 
within the specified preservation temperature range.  The analytical laboratory performed all 
analyses requested. 
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 ANALYTICAL SUMMARY REPORT

This report at a minimum contains the following information:

Analytical Report of Test Results
Description of QC Qualifiers
Chain of Custody (copy)
Quality Control Summary (if applicable)
Case Narrative (if applicable)
Correspondence with Client (if applicable)

   

This report has been specifically prepared to satisfy project or program requirements. These results are in compliance with NELAC requirements for parameters where 

accreditation is required or available, unless otherwise noted in the case narrative. 

1 2 3 0  L a n g e  C o u r t    B a r a b o o ,  W I  5 3 9 1 3    6 0 8 - 3 5 6 - 2 7 6 0  

                        w w w . c t l a b o r a t o r i e s . c o m  

Page 1 of 4

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
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Page 2 of 4
Project Name: BIG BEND DAM  

Contract #: 3357 
Folder #: 161697

Project #: FY 21 PHS + BABS  

USACE - OMAHA

Project Phase: BIG BEND DAM, SD

ANALYTICAL SAMPLE  DATA

JENNIFER MUSILEK

SUITE 9000
Purchase Order #: 

Project Name:  BIG BEND DAM  

Contract #:  

Folder #: 
1616 CAPITOL AVE Date Received: 5/11/2021

Arrival Temperature: 0.9
Report Date: 5/27/2021

OMAHA, NE 68102-9000

USACE - OMAHA

Reprint Date:
Project #:   
Project Phase:

5/27/2021

BIG BEND DAM, SD
FY 21 PHS + BABS
 161697

 3357

CT LAB#:  1004242

Result Units DL DOD

LOQ 

RL DF Qualifier Prep

Date/Time

Analysis

Date/Time

   Analyst Method

Sampled:  5/10/2021 12:58

Analyte 

Sample Description:   BBD-IDW

DOD

LOD 

Client Sample #:   

Inorganic Results

%81.3 5/18/21 KMTSolids, Percent 11:00 EPA 8000C 1.00

Organic Results

mg/kg17.9 5/13/21 AJZDiesel Range Organics 5/13/2021 10:45 19:07J49 EPA 8015C24  1.004912

% Recovery11.1 S 5/13/21 AJZSURR:  Octacosane 5/13/2021 10:45 19:07 EPA 8015C 1.0012544

% Recovery13.3 S 5/13/21 AJZSurr: Triacontane 5/13/2021 10:45 19:07 EPA 8015C 1.0013635

CT LAB#:  1004243

Result Units DL DOD

LOQ 

RL DF Qualifier Prep

Date/Time

Analysis

Date/Time

   Analyst Method

Sampled:  5/10/2021 13:03

Analyte 

Sample Description:   BBD-IDW

DOD

LOD 

Client Sample #:   

Inorganic Results

%81.5 5/18/21 KMTSolids, Percent 11:00 EPA 8000C 1.00

Organic Results

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
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Page 3 of 4
Project Name: BIG BEND DAM  

Contract #: 3357 
Folder #: 161697

Project #: FY 21 PHS + BABS  

USACE - OMAHA

Project Phase: BIG BEND DAM, SD

CT LAB#:  1004243

Result Units DL DOD

LOQ 

RL DF Qualifier Prep

Date/Time

Analysis

Date/Time

   Analyst Method

Sampled:  5/10/2021 13:03

Analyte 

Sample Description:   BBD-IDW

DOD

LOD 

Client Sample #:   

ug/kg<99 5/13/21 RLDBenzene 5/12/2021 10:30 12:03U200 EPA 8260C99  1.0020028

ug/kg<50 5/13/21 RLDEthylbenzene 5/12/2021 10:30 12:03U99 EPA 8260C50  1.009913

ug/kg<50 5/13/21 RLDm & p-Xylene 5/12/2021 10:30 12:03U200 EPA 8260C50  1.0020015

ug/kg<50 5/13/21 RLDNaphthalene 5/12/2021 10:30 12:03U99 EPA 8260C50  1.009914

ug/kg<50 5/13/21 RLDo-Xylene 5/12/2021 10:30 12:03U99 EPA 8260C50  1.009913

ug/kg<99 5/13/21 RLDToluene 5/12/2021 10:30 12:03U200 EPA 8260C99  1.0020028

% Recovery97.0 5/13/21 RLD1,2 Dichloroethane-d4 5/12/2021 10:30 12:03 EPA 8260C 1.0013671

% Recovery101 5/13/21 RLDBromofluorobenzene 5/12/2021 10:30 12:03 EPA 8260C 1.0011979

% Recovery100 5/13/21 RLDd8-Toluene 5/12/2021 10:30 12:03 EPA 8260C 1.0011685

% Recovery96.0 5/13/21 RLDDibromofluoromethane 5/12/2021 10:30 12:03 EPA 8260C 1.0011978

CT LAB#:  1004246

Result Units DL DOD

LOQ 

RL DF Qualifier Prep

Date/Time

Analysis

Date/Time

   Analyst Method

Sampled:  5/10/2021 

Analyte 

Sample Description:   METHANOL BLANK

DOD

LOD 

Client Sample #:   

Organic Results

ug/kg<25 5/13/21 RLDBenzene 5/12/2021 10:30 11:35U50 EPA 8260C25  1.005011

ug/kg<25 5/13/21 RLDEthylbenzene 5/12/2021 10:30 11:35U50 EPA 8260C25  1.005011

ug/kg<50 5/13/21 RLDm & p-Xylene 5/12/2021 10:30 11:35U100 EPA 8260C50  1.0010025

ug/kg<50 5/13/21 RLDNaphthalene 5/12/2021 10:30 11:35U100 EPA 8260C50  1.0010015

ug/kg<25 5/13/21 RLDo-Xylene 5/12/2021 10:30 11:35U50 EPA 8260C25  1.00507.0

ug/kg<50 5/13/21 RLDToluene 5/12/2021 10:30 11:35U100 EPA 8260C50  1.0010016

% Recovery102 5/13/21 RLD1,2 Dichloroethane-d4 5/12/2021 10:30 11:35 EPA 8260C 1.0013671

% Recovery101 5/13/21 RLDBromofluorobenzene 5/12/2021 10:30 11:35 EPA 8260C 1.0011979

% Recovery101 5/13/21 RLDd8-Toluene 5/12/2021 10:30 11:35 EPA 8260C 1.0011685

% Recovery97.0 5/13/21 RLDDibromofluoromethane 5/12/2021 10:30 11:35 EPA 8260C 1.0011978

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
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Notes: 
   ^ Indicates the laboratory is NELAP accredited for this analyte by the indicated matrix and method . DL (detection limit), LOD (limit of detection), loq
     (limit of quantitation) as defined by most recent DOD QSM version. 

Submitted by:  Brett M. Szymanski
Project Manager 
608-356-2760

DescriptionCode
QC Qualifiers

B Analyte detected in the associated Method Blank.

C Toxicity present in BOD sample.

D Diluted Out.

E Safe, No Total Coliform detected.

F Unsafe, Total Coliform detected, no E. Coli detected.

G Unsafe, Total Coliform detected and E. Coli detected.

H Holding time exceeded.

I Incubator temperature was outside acceptance limits during test period.

J Estimated value.

L Significant peaks were detected outside the chromatographic window.

M Matrix spike and/or Matrix Spike Duplicate recovery outside acceptance limits.

N Insufficient BOD oxygen depletion.

O Complete BOD oxygen depletion.

P Concentration of analyte differs more than 40% between primary and confirmation analysis.

Q Laboratory Control Sample outside acceptance limits.

R See Narrative at end of report.

S Surrogate standard recovery outside acceptance limits due to apparent matrix effects.

T Sample received with improper preservation or temperature.

U Analyte concentration was below detection limit.

V Raised Quantitation or Reporting Limit due to limited sample amount or dilution for matrix background interference.

W Sample amount received was below program minimum.

X Analyte exceeded calibration range.

Y Replicate/Duplicate precision outside acceptance limits.

Z Specified calibration criteria was not met.

Current CT Laboratories Certifications 

Wisconsin (WDNR) Chemistry ID# 157066030
Wisconsin (DATCP) Bacteriology ID# 289
Louisiana NELAP (primary) ID# ACC20190002
Illinois NELAP Lab ID# 200073
Kansas NELAP Lab ID# E-10368
Virginia NELAP Lab ID# 460203
ISO/IEC 17025-2005 A2LA Cert # 3806.01
DoD-ELAP A2LA 3806.01
GA EPD Stipulation ID ACC20190002

  All samples were received intact and properly preserved unless otherwise noted .  The results reported relate only to the samples tested.  This report  
  shall not be reproduced, except in full, without written approval of this laboratory.  The Chain of Custody is attached.

  This report has been specifically prepared to satisfy project or program requirements.   These results are in compliance with NELAC  
  requirements for the parameters where accreditation is required or available, unless noted in the case narrative.
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  1230 Lange Court  Baraboo, WI 53913  608-356-2760 

                         www.ctlaboratories.com 

QC SUMMARY REPORT

USACE - OMAHA Project Name:     BIG BEND DAM

Project #:  FY 21 PHS + BABSSDG #:   0 Folder #:   161697

Lab Control Spike Soil

5/13/2021Analytical Run #: Analysis Date:
08:47Analysis Time: 1004653

 80994

RLD
CTLab #:

Analyst:

Prep Batch #:

Parent Sample #:
Prep Date/Time:

SOLID

RLD

Matrix:

Prep Analyst:

RPD 

Limit 

Spike

Amount 

Added

Analyte Units % 

Recovery

Control 

Limits

RPDQualifier(s)QC

sample 

result

Parent 

sample 

result

 191838
Method: SW8260C05/12/2021 13:00

Benzene ug/kg 101 121 20506 77 ---500
Ethylbenzene ug/kg 100 122 20500 76 ---500
m & p-Xylene ug/kg 101 124 201010 77 ---1000
Naphthalene ug/kg 107 129 20535 62 ---500
o-Xylene ug/kg 99.4 123 20497 77 ---500
Toluene ug/kg 100 121 20500 77 ---500

Date Printed: 5/27/2021

C T L a b o r a t o r i e s  L L C  

  1 2 3 0  L a n g e  C o u r t    B a r a b o o ,  W I  5 3 9 1 3    6 0 8- 3 5 6 - 2 7 6 0  

w w w . c t l a b o r a t o r i e s . c o m  
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USACE - OMAHA Project Name:     BIG BEND DAM

Project #:  FY 21 PHS + BABSSDG #:   0 Folder #:   161697

Method Blank Soil

5/13/2021Analytical Run #: Analysis Date:
09:43Analysis Time: 1004652

 80994

RLD
CTLab #:

Analyst:

Prep Batch #:

Parent Sample #:
Prep Date/Time:

SOLID

RLD

Matrix:

Prep Analyst:

RPD 

Limit 

Spike

Amount 

Added

Analyte Units % 

Recovery

Control 

Limits

RPDQualifier(s)QC

sample 

result

Parent 

sample 

result

 191838
Method: SW8260C05/12/2021 13:00

Benzene ug/kg 10028 0
Ethylbenzene ug/kg 5013 0
m & p-Xylene ug/kg 10015 0
Naphthalene ug/kg 5014 0
o-Xylene ug/kg 5013 0
Toluene ug/kg 10028 0

Date Printed: 5/27/2021

C T L a b o r a t o r i e s  L L C  

  1 2 3 0  L a n g e  C o u r t    B a r a b o o ,  W I  5 3 9 1 3    6 0 8- 3 5 6 - 2 7 6 0  

w w w . c t l a b o r a t o r i e s . c o m  
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USACE - OMAHA Project Name:     BIG BEND DAM

Project #:  FY 21 PHS + BABSSDG #:   0 Folder #:   161697

Matrix Spike Duplicate Soil

5/13/2021Analytical Run #: Analysis Date:
17:38Analysis Time: 1004656

 80994

RLD
CTLab #:

Analyst:

Prep Batch #:

 1004655Parent Sample #:
Prep Date/Time:

SOIL

RLD

Matrix:

Prep Analyst:

RPD 

Limit 

Spike

Amount 

Added

Analyte Units % 

Recovery

Control 

Limits

RPDQualifier(s)QC

sample 

result

Parent 

sample 

result

 191838
Method: SW8260C05/12/2021 13:00

1,2 Dichloroethane-d4 % Recovery 100 136 0100 71 ---100
Benzene ug/kg 108 121 3.28 20800 BDL 77 ---742
Bromofluorobenzene % Recovery 101 119 0101 79 ---100
d8-Toluene % Recovery 102 116 0102 85 ---100
Dibromofluoromethane % Recovery 98.0 119 098.0 78 ---100
Ethylbenzene ug/kg 107 122 2.09 20795 BDL 76 ---742
m & p-Xylene ug/kg 107 124 2.49 201590 BDL 77 ---1480
Naphthalene ug/kg 117 129 6.86 20869 BDL 62 ---742
o-Xylene ug/kg 106 123 1.54 20787 BDL 77 ---742
Toluene ug/kg 107 121 3.16 20793 BDL 77 ---742

Date Printed: 5/27/2021

C T L a b o r a t o r i e s  L L C  

 1 2 3 0  L a n g e  C o u r t    B a r a b o o ,  W I  5 3 9 1 3    6 0 8- 3 5 6 - 2 7 6 0  

w w w . c t l a b o r a t o r i e s . c o m  
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USACE - OMAHA Project Name:     BIG BEND DAM

Project #:  FY 21 PHS + BABSSDG #:   0 Folder #:   161697

Matrix Spike Soil

5/13/2021Analytical Run #: Analysis Date:
17:10Analysis Time: 1004655

 80994

RLD
CTLab #:

Analyst:

Prep Batch #:

 1004243Parent Sample #:
Prep Date/Time:

SOIL

RLD

Matrix:

Prep Analyst:

RPD 

Limit 

Spike

Amount 

Added

Analyte Units % 

Recovery

Control 

Limits

RPDQualifier(s)QC

sample 

result

Parent 

sample 

result

 191838
Method: SW8260C05/12/2021 13:00

1,2 Dichloroethane-d4 % Recovery 102 136102 71 ---100
Benzene ug/kg 104 121 20774 BDL 77 ---742
Bromofluorobenzene % Recovery 101 119101 79 ---100
d8-Toluene % Recovery 101 116101 85 ---100
Dibromofluoromethane % Recovery 99.0 11999.0 78 ---100
Ethylbenzene ug/kg 105 122 20779 BDL 76 ---742
m & p-Xylene ug/kg 105 124 201550 BDL 77 ---1480
Naphthalene ug/kg 109 129 20811 BDL 62 ---742
o-Xylene ug/kg 104 123 20775 BDL 77 ---742
Toluene ug/kg 104 121 20768 BDL 77 ---742

Date Printed: 5/27/2021

C T L a b o r a t o r i e s  L L C  

  1 2 3 0  L a n g e  C o u r t    B a r a b o o ,  W I  5 3 9 1 3    6 0 8- 3 5 6 - 2 7 6 0  

w w w . c t l a b o r a t o r i e s . c o m  
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USACE - OMAHA Project Name:     BIG BEND DAM

Project #:  FY 21 PHS + BABSSDG #:   0 Folder #:   161697

Lab Control Spike Soil

5/13/2021Analytical Run #: Analysis Date:
18:11Analysis Time: 1004709

 81007

AJZ
CTLab #:

Analyst:

Prep Batch #:

Parent Sample #:
Prep Date/Time:

SOLID

WMB

Matrix:

Prep Analyst:

RPD 

Limit 

Spike

Amount 

Added

Analyte Units % 

Recovery

Control 

Limits

RPDQualifier(s)QC

sample 

result

Parent 

sample 

result

 191943
Method: SW801505/13/2021 10:45

Diesel Range Organics mg/kg 87.2 132 30218 38 ---250

Date Printed: 5/27/2021

C T L a b o r a t o r i e s  L L C  

  1 2 3 0  L a n g e  C o u r t    B a r a b o o ,  W I  5 3 9 1 3    6 0 8- 3 5 6 - 2 7 6 0  

w w w . c t l a b o r a t o r i e s . c o m  
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USACE - OMAHA Project Name:     BIG BEND DAM

Project #:  FY 21 PHS + BABSSDG #:   0 Folder #:   161697

Method Blank Soil

5/13/2021Analytical Run #: Analysis Date:
17:41Analysis Time: 1004708

 81007

AJZ
CTLab #:

Analyst:

Prep Batch #:

Parent Sample #:
Prep Date/Time:

SOLID

WMB

Matrix:

Prep Analyst:

RPD 

Limit 

Spike

Amount 

Added

Analyte Units % 

Recovery

Control 

Limits

RPDQualifier(s)QC

sample 

result

Parent 

sample 

result

 191943
Method: SW801505/13/2021 10:45

Diesel Range Organics mg/kg 2010 0

Date Printed: 5/27/2021

C T L a b o r a t o r i e s  L L C  

  1 2 3 0  L a n g e  C o u r t    B a r a b o o ,  W I  5 3 9 1 3    6 0 8- 3 5 6 - 2 7 6 0  

w w w . c t l a b o r a t o r i e s . c o m  
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USACE - OMAHA Project Name:     BIG BEND DAM

Project #:  FY 21 PHS + BABSSDG #:   0 Folder #:   161697

Matrix Spike Duplicate Soil

5/13/2021Analytical Run #: Analysis Date:
20:04Analysis Time: 1004712

 81007

AJZ
CTLab #:

Analyst:

Prep Batch #:

 1004711Parent Sample #:
Prep Date/Time:

SOIL

WMB

Matrix:

Prep Analyst:

RPD 

Limit 

Spike

Amount 

Added

Analyte Units % 

Recovery

Control 

Limits

RPDQualifier(s)QC

sample 

result

Parent 

sample 

result

 191943
Method: SW801505/13/2021 10:45

Diesel Range Organics mg/kg 78.9 132 19.3 30245 17.9 38 ---288
SURR:  Octacosane % Recovery 34.0 125 034.0 S 44 ---100
Surr: Triacontane % Recovery 41.0 136 041.0 35 ---100

Date Printed: 5/27/2021

C T L a b o r a t o r i e s  L L C  

 1 2 3 0  L a n g e  C o u r t    B a r a b o o ,  W I  5 3 9 1 3    6 0 8- 3 5 6 - 2 7 6 0  

w w w . c t l a b o r a t o r i e s . c o m  
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USACE - OMAHA Project Name:     BIG BEND DAM

Project #:  FY 21 PHS + BABSSDG #:   0 Folder #:   161697

Matrix Spike Soil

5/13/2021Analytical Run #: Analysis Date:
19:36Analysis Time: 1004711

 81007

AJZ
CTLab #:

Analyst:

Prep Batch #:

 1004242Parent Sample #:
Prep Date/Time:

SOIL

WMB

Matrix:

Prep Analyst:

RPD 

Limit 

Spike

Amount 

Added

Analyte Units % 

Recovery

Control 

Limits

RPDQualifier(s)QC

sample 

result

Parent 

sample 

result

 191943
Method: SW801505/13/2021 10:45

Diesel Range Organics mg/kg 97.4 132 30313 17.9 38 ---303
SURR:  Octacosane % Recovery 39.3 12539.3 S 44 ---100
Surr: Triacontane % Recovery 36.4 13636.4 35 ---100

Date Printed: 5/27/2021

C T L a b o r a t o r i e s  L L C  

 1 2 3 0  L a n g e  C o u r t    B a r a b o o ,  W I  5 3 9 1 3    6 0 8- 3 5 6 - 2 7 6 0  

w w w . c t l a b o r a t o r i e s . c o m  
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Folder #:

Client:

Project Name:

 161697

USACE - OMAHA

BIG BEND DAM

Sample Condition Report

Coolers: 5619

Print  Date / Time: 05/11/2021 10:24

Received Date / Time / By: 05/11/2021 erc

Log-In Date / Time / By: 05/11/2021 erc

Project #: FY 21 PHS + BABS

Temperature: 0.9 C On Ice: Y

COC Present:? Y Complete? YCustody Seals Present :  Y

Seal Intact? Y Numbers: DATED AND SIGNED

Ship Method: FEDEX EXPRESS Tracking Number: 808104808791

BMSPM:

Adequate Packaging:  Y Temp Blank Enclosed? Y

Notes: THE SAMPLES WERE RECEIVED IN GOOD CONDITION ON ICE. 

TWO CUSTODY SEALS WERE PRESENT AND INTACT UPON RECEIPT - BOTH WERE DATED 5/10/21 AND SIGNED.

Project Phase: BIG BEND DAM, SD

10:16

10:24

_________________________________________________________________________________________________________
 Sample ID /  Description Container Type  

          

Cond. Code  pH OK?/Filtered? Tests

BBD-IDW 1004242

UNPRES GL  1 N DRO,%SOLN/
                                                                       Total # of Containers of Type      ( UNPRES GL  )  =    1                               
_________________________________________________________________________________________________________
 Sample ID /  Description Container Type  

          

Cond. Code  pH OK?/Filtered? Tests

BBD-IDW 1004243

SOLIDS  1 %SOL/
                                                                       Total # of Containers of Type      ( SOLIDS  )  =    1                               

BBD-IDW 1004243

TERRA CORE  1 VOC/
TERRA CORE  1 N VOCN/

                                                                       Total # of Containers of Type      ( TERRA CORE  )  =    2                               
_________________________________________________________________________________________________________
 Sample ID /  Description Container Type  

          

Cond. Code  pH OK?/Filtered? Tests

METHANOL BLANK 1004246

MEOH  1 N VOCN/
MEOH  1 VOC/

                                                                       Total # of Containers of Type      ( MEOH  )  =    2                               

Condition Code   Condition Description

 1 Sample Received OK

__________________________________________________________________________________________________________

 161697
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Omaha District Big Bend Replacement of Left Abutment Collector Pipe System 
Replacement Geotechnical Data Report 

PIEZOMETERS 



DRILLING LOG IDIVISIO;v1  

n/0 
1. PROJECT 

/'924/9e_54// 	 6)11  

2. LOCATION (Coordinates or Station) 

10. SIZE AND TYPE OF BIT 
II. DATUM FOR ELEVATION SHOWN erBM AM) 

Nolo No. /E=2Z -/M7  
INSTALLATION I sHEET 	/ 

001-0 /4 OF / 	SHEETS 

3. DRILLING AGENCY 

6-e714/57  6.47 6 C.,  
4. HOLE NO. (Ao shown on drawing title 

and file menber) 

S. NAME OF DRILLER 

13 TOTAL NO. OF OVER- 	1 DISTURBED 
BURDEN SAMPLES TAKEN 1 

14. TOTAL NUMBER CORE BOXES 
A'z - /6P-If 

1 UNDISTURBED 

• T.• 

•.. 
tz, 

L 14; 

Leo',  clv,  

Zevn Otly 
- C 

-_c H 

••■■ ■••••• •••1 

- - 

■ 

61V,-* /frolVil 

- 7 
, . 

:5-c .7* , .• . . 

- mom raw. a 

-A 

-; 

r- 

34  

12. MANUFACTURER'S DESIGNATION OF DRILL 

gef ff5 
	 15. ELEVATION GROUND WATER 	 G, 7 444-e. GL 

16. DATE HOLE 
6. DIRECTION OF HOLE 

qj VERTICAL OINCLINED 	  DEG. FROM VERT. 

7. THICKNESS OF OVERBURDEN 

1 STARTED 	 I COMPLETED 

44‘/Veic, .?7 /04 eq  

Lclow-e 17. ELEVATION TOP OF HOLE 

18. TOTAL CORE RECOVERY FOR BORING 
8. DEPTH DRILLED INTO ROCK 	er, 	 19. SIGNATURE OF INSPECTOR 

9. TOTAL DEPTH OF HOLE 
	

7.' 401,41 

ELEVATION DEPTH LEGEND 

b 	c 

CLASSIFICATION OF MATERIALS 

Zd e•eXy 

Cfp 

K. CORE BOX OR 
RECOV- SAMPLE 

ERY 	NO. 
• 

REMARKS 
(Drilling time, water lose, depth of 

weathering, etc., if significant) 
0 

-1.
• 	• • • 
7%4 

SVII) fr-o'c 

5-4/1 

ENG FORM 18 36 
MAR 71 

PREVIOUS EDITIONS ARE OBSOLETE. 

(TRANSLUCENT) 

g' 444 5-re/ 	 bey 
'Pea--  71 /06 ,74,14.  

g-;/i1.-s )  4/-5-  

6-(:-*141(9-11.14e114 kir; 	 7,; 	60  PO 

(qpky/ r, 	Aviv dek,  
4h1 5476 11.0d1414flidl emefritj 

beotimr/; //e-r (57e4/ C-  ?7° g gAe'CiALA 

e ghtirled ) 41- 	. 49e Pe/re-/ 1y 

d/e,../s 416 ) 41  qm yarc.,/h5 6 

-1/  4e /°i/6  )171  76'  Sc.reen / 5  -Et /4 frly ) 

56 /7&10  f PO 71*-1706  row -37.a - 'La 9 

- r • 	• 
- . • . 
- • • 

•• • • 

) 

) 

, 	 4ese 	 (19.5 1,4441/(4 1  Ii19 fraiffrki 
• 

PiCIZ°n4  c omer dorini fiAtceiked: 

7;,6 	v .9* 	 , 
a 	• we- coed 5'14.  (cahe/6 edvfity kefornedi  
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DRILLING LOG 	
DIVISION 

O 
1. PROJECT 
A) 	 f-frif 	.04144  

Hol. No. /e22 	rig  
INSTALLATION 	 SHEET , 

621479 4 	
I 

OF 	SHEETS 
10. SIZE AND TYPE OF  BIT ‘#‘44 13)11/e  /3b/-  11. DATUM FOR ELEVATION SHOWN (rem a MSL)  

12. LOCATION (Coordinates or dation> 
12. MANUFACTURER'S DESIGNATION OF DRILL 3. DRILLING AGENCY 

C. 5-//4/f20 5'43 - Gc 13 TOTAL NO. OF OVER- 	IDISTURBED 	I UNDISTURBED 
1/ BURDEN SAMPLES TAKEN I 

)-/-7 (6'021 frari 634e 9-17' M") 

4. HOLE NO. (As shown on drawing  title ( 

AF"  
and file number) 

5. NAME OF DRILLER 

4/  
14. TOTAL NUMBER CORE BOXES 
15. ELEVATION GROUND WATER 67, 7  / 471,1,6, 

STARTED 	I COMP 
	 DEG. FROM VERT. 

6. DIRECTION OF HOLE 

Jar VERTICAL DINCLINED 
7. THICKNESS OF OVERBURDEN 

16. DATE HOLE 

17. ELEVATION TOP OF HOLE 

LETED 

&to ,577p4t, 93.  Pz-/d 

8. DEPTH DRILLED INTO ROCK 

9. TOTAL DEPTH OF HOLE 

18. TOTAL CORE RECOVER 

19. SIGNATURE OF 

BOX OR 
SAMPLE 

NO. 
ELEVATION DEPTH LEGEND 

b  

CLASSIFICATION OF MATERIALS 
(Description) 

a 

% CORE 
RECOV- 

ERY 
• 

REMARKS (Drilling  time, water loss, depth of weathering, etc., if significant) 
9 

-- /11i11  

7d,3o –.5-/;;;-1-47/41- 
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04/,,ce.fr7t-7 .1,-,71  
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15) 

- q 

-cifiu/6,„ SG 
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7'5 

5 

R40.5 

ENG FORM 18 36 
MAR 71 

/711.71/0 /6 5/%4 	(c/./ 
f/)-(7-  

(ie-4,/4- 
ive 

fry/ -442.41  
ha .4,41) 

PREVIOUS EDITIONS ARE OBSOLETE. 
(TRANSLUCENT) 
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PROJECT 
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""9- 5-41le 

51?)7'c(477 
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DRILLING LOG (Cont Sheet) 
ELEVATION TOP OF HOLE 	

• Hole No. ./(2Z -  /eP /7 

PROJECT 	.••.2 
" (---- Z-0144 cr7;74 1.- 	,.6.-7,* zf-, 4, A 4,1 

INSTALLATION 	• 	y.... 	,};/ 	1. 

	

-- - / 	7,_-:;. 	/..,,..04,1 
SHEET 	p_s_ 

OF 	SHEETS 

ELEVATION 

a  

DEPTH 

b 

LEGEND 

c 

CLASSIFICATION OF MATERIALS 
(Description) 

d 

% CORE 
RECOV- 

ERY 
e 

BOX OR 
SAMPLE 

NO. 
f 

SAMP rilling 
REMARKS 

(D 	time, water lots, depth of 
weathering, etc., if significant) 
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DRILLING LOG (Cont Sheet) 
ELEVATION TOP OF HOLE 

Hole No. 	z.- - k -1W 

PROJECT 

//e6-  Zaiin e 	e)-- 	/*, ;;:-,.1,1  ,--,/' -eit-) 
INSTALLATION 

' (--,k J..77- 4✓1; 
SHEET 	

...  
OF 	SHEETS 

ELEVATION 

a 

DEPTH 

b 

LEGEND 

c 

CLASSIFICATION OF MATERIALS 
(Description) 

d 

% CORE 
RECOV- 

ERY 
e 

BOX OR 
SAMPLE 

NO. 
f 

REMARKS 
(Drilling time, water loss, depth of 

weathering, etc., if significant) 
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DRILLING LOG (Cont Sheet) 
ELEVATION TOP OF HOLE 

Hole No. 77Z-  /0%M) ") 
PROJECT 	f'."-7, 	. 	 c 

- 	t/Y 71--  / 	/ 	.;..-7  c,:".;/:4 e 6 	( •":.' S.- 	.-t) 	. 70 . 	: D i" 

INSTALLATION 
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„---2  
..) 	4(-4k7 i 	/2-,.%/1r1 

SHEET 	Gii 
OF 	SHEETS 

ELEVATION 

a 

DEPTH 

b 

LEGEND 

C 

CLASSIFICATION OF MATERIALS 
(Description) 

% CORE 
RECOV- 

ERY 
e 

BOX OR 
SAMPLE 

NO. 
f 

REMARKS 
(Drilling time, water loss, depth of 

weathering, etc., if significant) 
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HOLE NO.  
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D R I L L I N G L 0 G I o "~~~::Vo 
1.PROJECT 

Big Bend Piezometer Abandon, Rehab, Replace 
2-LOCATION (Coordinates or Stationl 

Ft.Thompson, SD 
3-DRILL!NG AGENCY 

CENWO-ED-GG 
4-HOLE NO. (As shown on drawin~ title I p 2 {C) f) 12 

and file nurrt>erl ;t... Of'..-

S.NAME OF DRILLER 5 ~//o (( 
6-DIRECTION OF HOLE 

rn VERTICAL o INCLINED OEG. FROM VERT. 

7. TH l CKNESS OF OVERBURDEN 5 ( 
S.OEPTH DRILLED INTO ROCK 

9.TQTAL DEPTH OF HOLE 

LOCATION SKETCH/COMMENTS 

jiNSTALLATION 

1 Big Bend Dam 

10.SIZE AND TYPE OF B!T 
4-1/4 inches HSA 

11.QATUM FOR ELEVATION SHOWN !TBM or MSLl 

12.MANUFACTUR£R'S DESIGNATION OF DRILL 
Bus Pech 1300c 

13.TOTAL NO. OF OVER 
BURDEN SAMPLES TAKEN 

14.TOTAL NUMBER CORE BOXES 

15,£LEVAT!ON GROUND WATER 

16.0ATE HOLE I jSTijliT 0 

c, 12?1 (~ 
17.ELEVATION TOP OF HOLE 

18-TOTAL CORE RECOVERY FOR BORING 

I DISTURBED 
none 

I t? SCALE 

'"_HOLE NU~BER 

If' e?. I'D F- -t z. 
I SHEET SHE£ TS 

1 OF 

I UN01STUR8£D 
none 
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DR I L L I N G L 0 G I CONT SHEET) ElEVATION TOP OF HOLE 

PROJECT 

15: j?,,,"l P,'ezo•'»<'~'' A/"" 
v 

ELEV. DEPTH LEGEND 
I OJ 

ENG FORM 1836 

CLASSIF!CATION OF MATERIALS 
lOESCRIPTIONJ 

ldl 

SA AJ {J 
1 

0-o f L~)lit1l J 
1 

(-oo)..t 

H0tvt bfl'<'''\ we{ 
1 
c_L~ y 

S""wd ;-s, J1~ 

?c 

PROJECT 

Sj) 
BOX OR 

SAMPLE NO. 
( e J ( f J 

I 

REMARKS 
IDrilllnQ -rima, wo-ter loss• d11pth of 

weothllrinQ• 11-tc •• if SiQniflcont> 

lgJ 

4 1r4 II :(IJ t+ SA 

t"-'D c0- 171..< + fJ lu; 



tJO SCALC 
!'ALL MCA~Ur~LMUJl S r I<OM Gl~OUN[l SUI~f-,\CLJ 

PROTECTIVE CASING----~, 
TYPE OF ',, 
P ROTCCT'/[ CAS NG 

TOP OF WELL 

PROTECTIVE POSTS 

NU~.18ER Of POSTS 

w BACKE!! I 
Q METHOD a:: 
0 
::J 
0 

"' lL 
0 
I 
r-
!iE TOP OF SEAL------­
w 
--' 

I 
r­
c.9 

TOP OF SCREEN -------1 

')_ iS FILTERPACK 

~~- • ~ TYP __ E or riL TERPACK [' [,.<~ 

~ 

i±J ~Co,~ 
:Q 
" 

BOTTOM OF WELL SCREEN 

BOTTOM OF CAP OR SUMP · 

BOTTOM OF BOREHOLE ----
MISC. INFORMATION 

TOTAL VOLUME 0\ 'v'\'ATCR ADDCD 
DUR!NG CONSTRUCTlON (!F ANY) 

Revised M 8.r 20~ 1 

STICK-UP (ft 
,GROUND 
' SURtACE 

'3 __ ft. 

l]j_ft. 

4'1> . ., 
--ft. 

'2E:1rt. 
i 'J0_ft. 

) I ft. 

WELL CASING /I 
DIAMeTER _ _!_/ __ 

SCHEDULE l£ 0 

1-..!ATERIAL PV( I 

JOINTs TrV""kc 
1 
ey0pl 

po r;o<.Jc, ~'I" I'> 'J i~<et 

WELL SCREEN 

I 
I; 

SCREEN DIAMETER-'---
SLOT WIDTH __ _ 

SCHEDULE __ _ 

MATERiAL __ _ 

CONTINUOUS WRAPPED? 

OTHER /JIHi!v.) ·--l+p-

WATER LEVEL SUMMARY 

OPEN BOREHOLE ---1-----
AFTER INSTALLATION _____ _ 













g eokon
incorporated

Vibra~in V'~ire Pressure Transducer Cali~ratiang
Model Number: 4500ALX-10 Pressure Range: 10 psi

Serial Number: 37097 Mfg. Number: 5-5057

Customer: U.S.A.C.E. Temp: 24.6 °C

Cust. I.D. Number: ~a Baro: 1004 mbar.

Job No.: 9608 Date: 9/30/96

Test Gage: 336 ~ Technician:
8

First Cycle

Second Cycle

Applied

Pressure Reading Change

0.0154 10632

2.0004 ~ 9921 711
3.9998 9205 716
5.9996 8488 717
8.000 S - 7770 ~ 718
10.0090 7046 724

0.0148 10632
2.0003 9921 ~ 711

4.0001 9204 717

5.9994 8489 715
g . 000s ~~~o ~ 1 ~
9.9992 7051 719

Calibration Factor (C) : 0.002788 (PSI/Digit)

Thermal Factor (K} : ~ -0.003943 (PSI/ ° C Rise)

Calculated Pressure = C (R0-R1) + K(T1-TO)

GK-401 Reading at Shipment: Date: 10/3/96

Position "B": * 10642 Temperature: 24.9 °C

or

Position "F" : * Baro: 999.4 mbar'*

'~ Users are advised to establish their own zero conditions.

~̀  * Factory elevation 5 80 ft. above sea level .

Wiring Code:

Red and Black: Gage White and Green: Thermistor



HOLE NO / EZ. 
•

.. DEPARTMENT OF THE ARMY 

' 	DIVISION M (Ss ou 6 r 	., . 'i (-_-7.7' 
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2. LOCATION (Coordinates or Station) 

INSTALLATION C) ri j //' 1  . : < '1 	0 / ST-% 

DRILLING LOG 
3. DRILLING AGENCY 

US-  C C —C... 
4. HOLE NO. (As shown on drawing title and file No.) 

- P / E---.z . 	c 
5. NAME OF DRILLER 

.s--7- e-tz L. I &) G-- 
6. DIRECTION OF HOLE 7. THICKNESS OF OVER- 

BURDEN ........c ii ,  7 
8. DEPTH DRILLED INTO 

ROCK"... 
"...., N 3 

9. TOTAL DEPTH OF HOLE 

la 0, 0 
2 VERTICAL 	I a. INCLINED 

DEGREES 
VERTICAL WITH 

10. SIZE AND TYPE OF BIT 

4 // cz) 1/ I Ike_ 29 6 L i 
11. DATUM FOR ELEVATION SHOWN 

(TBM or MSL) 
12. MANUFACTURER'S DESIGNATION OF DRILL 

13. TOTAL NO. OF OVERBURDEN SAMPLES TAKEN 14. TOTAL NO. CORE 
BOXES ...—■—... 

15. ELEVATION 
GROUND WATER 

I 	?11-45....  

16. DATE HOLE DISTURBED UNDISTURBED STARTED 	 COMPLETED 
7-  A-5  - 6  `it 7- 	3 -6  51  17. ELEVATION TOP OF HOLE 

13 8 I. 7 
18, TOTAL CORE RECOVERY FOR BORING (%) 

/ c) a cy,, 
19. SIGNATURE OF INSPECTOR 

r  " k n lorL,,,44. eyq,,i-kt 
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS 

(Description) 
Y. CORE 
 RECOV- 

ERY 

BOX OR 
SAMPLE 

NO. 

REMARKS 
(Drilling _tinse, water loss, depth of 	• 

weestben
.
tig, etc., if significant) 
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....-__ 

,z1, 

„.... 
' 

• 

111011 
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1. PROJECT 
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2,e LOCATION (Coordinates or Station) 
I DEPARTMENT OF THE ARMY -! 

DIVISION  M I S cta 	 el El? 

INSTALLATION  CI r.V1 /1 tit A  

DRILLING LOG 
4. HOLE NO. (As shown on drawing title and file No.) 

P 
6. 	 DIRECTION OF HOLE a VERTICAL 	I B INCLINED 	 VERTICAL 	

..,=.10•■■•■• DEGREES WITH  

3. DRILLING AGENCY 

dS.̀ 'eE". 

1  7. THICKNESS OF OVER-8. DEPTH DRILLED INTO 
EI , BURDL4.. cii 7 	ROCK ,...5-s 3 

S. NAME OF DRILLER 
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9. TOTAL DEPTH OF HOLE 

66,E  
11. DATUM FOR ELEVATION SHOWN 
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10. SIZE AND TYPE OF BIT 
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13. 	TOTAL NO. OF OVERBURDEN SAMPLES TAKEN 
DISTURBED 

14. TOTAL NO. CORE 
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DRILLING LOG 
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4. HOLE NO. (At shown on drawing title and file No.) 5. NAME OF DRILLER 

6. DIRECTION OF HOLE 7. THICKNESS OF OVER- 
BURDEN 
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8. DEPTH DRILLED INTO 
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12. HOLE NO. (As shown on drawing title and file No.) 
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HOLE NO P  
1. PROJECT 

138'1‘11) 176/)1 SHEET 3 OE DEPARTMENT OF THE ARMY 

DIVISION  WI 	U le j j?)  
INSTALLATION r.) irY-7 	 LS  -r, 

DRILLING LOG 

2. LOCATION (Coordinate, or Station) 

3. DRILLING AGENCY 

4. NAME OF DRILLER 

DEGREES WITH 
VERTICAL 

5. DIRECTION OF HOLE 

El VERTICAL 	I 	INCLINED 

6. THICKNESS OF OVER-
BURDEN 

7. DEPTH DRILLED INTO 
ROCK 

8. TOTAL DEPTH OF HOLE 

9. SIZE AND TYPE OF BR 11r, DATUM FOR ELEVATION SHOWN 
(TBM Or MSL) 

12. MANUFACTURER'S DESIGNATION OFARILL 
gg 	1 

ts■ 

13. 	TOTAL NO. OF OVERBURDEN SAMPLES TAKEN 
UNDISTURBED 

14. TOTAL NO. CORE 
BOXES 

15. ELEVATION 
GROUND WATER 

16. 	 DATE HOLE 
START, 	 I COMPLETED 

DISTURBED 

18. TOTAL CORE RECOVERY FOR BORING 1%) 19. SIGNATURE OF INSPECTOR 17. ELEVATION TOP OF HOLE 

3Fit  
LEGEND % CORE 

RECOV- 
ERY 

BOX OR 
SAMPLE 
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CLASSIFICATION OF MATERIALS 
(Description) 
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3. DRILLING AGENCY 
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DIVISION  rs.1 I 	4 ) '41  
INSTALLATION  (-.) /1 	 o 	r  

DRILLING LOG 

SHEET 	OF 

5. NAME OF DRILLER 4. HOLE NO. (As shown on drawing title and file No.) 
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0 VERTICAL 

DIRECTION OF HOLE 

INCLINED 
	

VERTICAL 
DEGREES WITH 

7. THICKNESS OF OVER-
BURDEN 

8. DEPTH DRILLED INTO 
ROCK 

9. TOTAL DEPTH OF HOLE 

10 SIZE AND TYPE OF BIT 11. DATUM FOR ELEVATION SHOWN 
(TBM or MSL) 

12. MANUFACTURER'S DESIGNATION OF DRILL 

13. 	TOTAL NO. OF OVERBURDEN SAMPLES TAKEN 
DISTURBED 	 UNDISTURBED 

14. TOTAL NO. CORE 
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15. ELEVATION 
GROUND WATER 

16. 	 DATE HOLE 
STARTED 	 I COMPLETED 

17. ELEVATION TOP OF HOLE 
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18. TOTAL CORE RECOVERY FOR BORING (%) 19. SIGNATURE OF INSPECTOR 
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3. DRILLING AGENCY 
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4. HOLE NO. (Art shown on drawing title! 

and file number) 

10. SIZE AND TYPE OF BIT G-//  An-toe* 4 4. / 
11. DATUM FOR ELEVATION SHOWN (TBM or  MS 

5 L 
12. MANUFACTURER'S DESIGNATION OF DRILL 
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13 TOTAL NO. OF OVER- 	DISTURBED 

	
UNDISTURBED 

BURDEN SAMPLES TAKEN 	
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S. NAME OF DRILLER 
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A 04 8-7 16. DATE HOLE 
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17. ELEVATION TOP OF HOLE 

7. THICKNESS OF OVERBURDEN 
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VW Piezometer Calibration Certificate
Serial #: 
Range : 
Cable Length: 
Date of  Calibration: 

Part #:
Cable Part # : 

Note: 
Calibrated by:

Applied Equivalent Frequency Calculated Error

ABC Calibration Factors
A

-1.369458E-4
B

5.333046E-3
C

1.055221E+3

Pressure in kPa/psi

kPa

= (A x Hz2) + (B x Hz) + C,  where Hz is frequency in Hertz.

-1.986231E-5 7.734929E-4 1.530469E+2psi

TI Calibration Factors
C0 C1 C2 C3 C4 C5

1.061967E+3 -1.332622E-3 1.369798E-1 -1.357220E-4 1.930639E-5 -1.983729E-3

Pressure in kPa/psi

kPa


 = C0 + (C1 x Hz) + (C2 x T) + (C3 x Hz2) + (C4 x Hz x T) + (C5 x T2)

Where Hz is the frequency reading in Hertz and T is the Thermistor reading in degrees C.
TI factors are calculated from temperatures at   5.0,  15.0 and  25.0 degrees C.
Applied pressure and temperature are NIST traceable.

Thermistor reading is

psi 1.540198E+2 -1.932737E-4 1.986654E-2 -1.968412E-5 2.800056E-6 -2.877054E-4

10-5253

50613524


52611024

50  psi

30 m

9/7/2010


 KB


5.333046E-3-1.369458E-4 1.055221E+3

   15oSummary of Test Results at C

Applied Pressure is referenced to 1 atm. Calculated Pressure uses ABC Calibration factors.

C. 14.4
o

(psi) (kPa) (Hz) (psi) (kPa) (%FS)

 0.00   0.0 2795.4  0.00   0.0  0.00
 5.00  34.5 2749.7  5.00  34.5  0.00
10.00  68.9 2703.2 10.00  68.9  0.00
15.00 103.4 2655.9 15.00 103.4  0.01
20.00 137.9 2607.7 20.00 137.9  0.00
25.00 172.4 2558.6 25.00 172.4  0.00
30.00 206.8 2508.6 29.99 206.8  0.02
35.00 241.3 2457.4 35.00 241.3 -0.01
40.00 275.8 2405.1 40.01 275.9 -0.03
45.00 310.3 2351.8 45.01 310.3 -0.02
50.00 344.7 2297.4 49.99 344.7  0.02

PZ-26
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VW Piezometer Calibration Certificate
Serial #: 
Range : 
Cable Length: 
Date of  Calibration: 

Part #:
Cable Part # : 

Note: 
Calibrated by:

Applied Equivalent Frequency Calculated Error

ABC Calibration Factors
A

-1.331785E-4
B

2.597979E-2
C

9.851498E+2

Pressure in kPa/psi

kPa

= (A x Hz2) + (B x Hz) + C,  where Hz is frequency in Hertz.

-1.931591E-5 3.768050E-3 1.428839E+2psi

TI Calibration Factors
C0 C1 C2 C3 C4 C5

9.838324E+2 2.566194E-2 1.045885E-1 -1.331985E-4 2.932346E-5 -1.576969E-3

Pressure in kPa/psi

kPa


 = C0 + (C1 x Hz) + (C2 x T) + (C3 x Hz2) + (C4 x Hz x T) + (C5 x T2)

Where Hz is the frequency reading in Hertz and T is the Thermistor reading in degrees C.
TI factors are calculated from temperatures at   5.0,  15.0 and  25.0 degrees C.
Applied pressure and temperature are NIST traceable.

Thermistor reading is

psi 1.426878E+2 3.721818E-3 1.516874E-2 -1.931813E-5 4.252859E-6 -2.287120E-4

10-5560

50613524


52611024

50  psi

30 m

9/29/2010


 KB


2.597979E-2-1.331785E-4 9.851498E+2

   15oSummary of Test Results at C

Applied Pressure is referenced to 1 atm. Calculated Pressure uses ABC Calibration factors.

C. 14.5
o

(psi) (kPa) (Hz) (psi) (kPa) (%FS)

 0.00   0.0 2819.0  0.01   0.1 -0.01
 5.00  34.5 2771.0  5.01  34.5 -0.02
10.00  68.9 2722.3  9.99  68.9  0.01
15.00 103.4 2672.5 14.99 103.4  0.01
20.00 137.9 2621.9 19.98 137.8  0.04
25.00 172.4 2569.8 25.01 172.4 -0.01
30.00 206.8 2516.8 30.01 206.9 -0.03
35.00 241.3 2462.8 35.01 241.4 -0.01
40.00 275.8 2407.5 40.00 275.8  0.00
45.00 310.3 2350.8 45.00 310.3  0.01
50.00 344.7 2292.6 50.00 344.7  0.00

PZ-27
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VW Piezometer Calibration Certificate
Serial #: 
Range : 
Cable Length: 
Date of  Calibration: 

Part #:
Cable Part # : 

Note: 
Calibrated by:

Applied Equivalent Frequency Calculated Error

ABC Calibration Factors
A

-1.270981E-4
B

-7.160467E-2
C

1.226910E+3

Pressure in kPa/psi

kPa

= (A x Hz2) + (B x Hz) + C,  where Hz is frequency in Hertz.

-1.843402E-5 -1.038538E-2 1.779482E+2psi

TI Calibration Factors
C0 C1 C2 C3 C4 C5

1.237222E+3 -8.073921E-2 1.128461E-1 -1.254625E-4 2.892948E-5 -1.801938E-3

Pressure in kPa/psi

kPa


 = C0 + (C1 x Hz) + (C2 x T) + (C3 x Hz2) + (C4 x Hz x T) + (C5 x T2)

Where Hz is the frequency reading in Hertz and T is the Thermistor reading in degrees C.
TI factors are calculated from temperatures at   5.0,  15.0 and  25.0 degrees C.
Applied pressure and temperature are NIST traceable.

Thermistor reading is

psi 1.794375E+2 -1.170982E-2 1.636637E-2 -1.819615E-5 4.195718E-6 -2.613398E-4

10-5251

50613524


52611024

50  psi

30 m

9/7/2010


 KB


-7.160467E-2-1.270981E-4 1.226910E+3

   15oSummary of Test Results at C

Applied Pressure is referenced to 1 atm. Calculated Pressure uses ABC Calibration factors.

C. 14.5
o

(psi) (kPa) (Hz) (psi) (kPa) (%FS)

 0.00   0.0 2838.0  0.00   0.0  0.00
 5.00  34.5 2794.2  5.00  34.5 -0.01
10.00  68.9 2749.8 10.00  68.9 -0.01
15.00 103.4 2704.7 15.01 103.5 -0.01
20.00 137.9 2659.0 20.00 137.9 0.00
25.00 172.4 2612.6 24.99 172.3 0.02
30.00 206.8 2565.3 30.00 206.8 0.01
35.00 241.3 2517.2 35.00 241.3 -0.01
40.00 275.8 2468.2 40.01 275.9 -0.03
45.00 310.3 2418.5 45.01 310.3 -0.02
50.00 344.7 2368.0 49.99 344.7 0.02

PZ-28
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... •M...-pyh l;n 
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VW Piezometer Calibration Certificate
Serial #: 
Range : 
Cable Length: 
Date of  Calibration: 

Part #:
Cable Part # : 

Note: 
Calibrated by:

Applied Equivalent Frequency Calculated Error

ABC Calibration Factors
A

-1.460729E-4
B

7.688206E-3
C

1.148114E+3

Pressure in kPa/psi

kPa

= (A x Hz2) + (B x Hz) + C,  where Hz is frequency in Hertz.

-2.118609E-5 1.115080E-3 1.665199E+2psi

TI Calibration Factors
C0 C1 C2 C3 C4 C5

1.161128E+3 -3.641397E-3 1.363410E-1 -1.439535E-4 1.532628E-5 -2.287608E-3

Pressure in kPa/psi

kPa


 = C0 + (C1 x Hz) + (C2 x T) + (C3 x Hz2) + (C4 x Hz x T) + (C5 x T2)

Where Hz is the frequency reading in Hertz and T is the Thermistor reading in degrees C.
TI factors are calculated from temperatures at   5.0,  15.0 and  25.0 degrees C.
Applied pressure and temperature are NIST traceable.

Thermistor reading is

psi 1.684014E+2 -5.281214E-4 1.977389E-2 -2.087796E-5 2.222811E-6 -3.317778E-4

10-5252

50613524


52611024

50  psi

30 m

9/7/2010


 KB


7.688206E-3-1.460729E-4 1.148114E+3

   15oSummary of Test Results at C

Applied Pressure is referenced to 1 atm. Calculated Pressure uses ABC Calibration factors.

C. 14.5
o

(psi) (kPa) (Hz) (psi) (kPa) (%FS)

 0.00   0.0 2830.0  0.00   0.0  0.00
 5.00  34.5 2787.5  5.01  34.5 -0.02
10.00  68.9 2744.5 10.00  68.9  0.00
15.00 103.4 2700.8 14.99 103.4  0.01
20.00 137.9 2656.4 19.98 137.8  0.03
25.00 172.4 2611.1 24.99 172.3  0.02
30.00 206.8 2564.8 30.01 206.9 -0.03
35.00 241.3 2517.9 35.01 241.4 -0.02
40.00 275.8 2470.1 40.01 275.9 -0.02
45.00 310.3 2421.4 45.00 310.3  0.00
50.00 344.7 2371.7 49.99 344.7  0.01

PZ-29



~--------------------------------------------------------------------------~ 

WELL NUMBER P7:-1D 

COMPLETED LOCATION (Coordinates or Station) 

I 0/2. ~-~ 'tu10 Ltf 4tt on~•[1. /J)/1~ ·'I 'f, L/S"14k'1' 

TOTAL DEPTH OF BOREHOLE 

31 ~ 
BORING DIAMETER 

8' /11 

ELEVATION OF HOLE 

ELEVATION OF GROUND WATER IN WELL <DATEl 

n~ f1 ~~-L 

PIEZOMETER (PORE -FLUID> CONSTRUCTION DIAGRAM 
NO SCALE 

(All MEASUREMENTS FROM GROUND SURFACEl 

PROTECTIVE CASING 0 NO ~YES 

SIZE AND TYPE OF 'i (@ ~,.,..,.._ h7 
PROTECTIVE CASING: }- ~kl= 

~-TOP OF WEL'------+-+--- r.=~\1 ----------.--

1~. l. ft. 

PROTECTIVE POSTS 
I&JYESO NO 
NO. OF POSTS _2_ 

BACKFILL/ METHOD 
0 GRAVITY 

w @ TREMIE 
a.. 
a:: 0 OTHER <DESCRIBE> 

6 BACKFILL/ GROUT 
(/) MIX, ETC. <DESCRIBE> 
u... ·.s-s•4 &..Uk 4y !:.ll~/,f 
0 

TOP OF SEAL __,._:_~-:-:---1~ 
2= TYPE OF SEAL: /k,.J.....'\t. atlus 
~ . 
~ PELLET DIAMETER ~ 

TOP OF FILTERPACK 

TOP OF SCREEN 

z 
LLJ 
LLJI 

L. 5r-
___ tt. (/)~ FIL TERPACK 

j...J 
LLJ 

~ GRADATION: 

tl. ~- ft. 

_.;___ft. 

WELL CASING 
DIAMETER:...: ~1._·::-:--- II! I.D. OO.D. 
SCHEDULE: 'lo 
MATERIAL ,·.:.,[]=-p.!..!V:::...C-::::0:::-S-:-T=-A-IN--L-:E'""S-::S--:S TEE L 
0 OTHER <DESCRI8c:...L...----

--------------------
TYPE OF JOINTS 
~ FLUSH THREADED 
0 GLUE/SUP JOINT 

0 OTHER 

SCREEN INFORMATION 
SCREEN DIAMETERL!!J I.D. OO.D. 
SLOT WIDTH,.:..:------­
SCHEDULE.~'=--~--~-­
MATERIAL: 0PVC 0ST AINLESS STEEL 
00 OTHER <DESCRI8c..L.. ___ _ 

CONnffuo~'s &WRAPPED YES 0 NoD 

1..1-.1. ft. WATER LEVEL SUMMARY 

NOTES: 
------ L......:..........:..;........;_"'""'"' 17-,&- ft. <DATE/TIME/LEVEU 

OPEN BOREHOLE: ID/2.1 O'j'"l'i ].oFt fos 
BOTTOM OF BORING 
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VW Piezometer Calibration Certificate
Serial #: 
Range : 
Cable Length: 
Date of  Calibration: 

Part #:
Cable Part # : 

Note: 
Calibrated by:

Applied Equivalent Frequency Calculated Error

ABC Calibration Factors
A

-1.459065E-4
B

4.672633E-2
C

1.060272E+3

Pressure in kPa/psi

kPa

 = (A x Hz
2
) + (B x Hz) + C,  where Hz is frequency in Hertz.

-2.116195E-5 6.777081E-3 1.537795E+2psi

TI Calibration Factors
C0 C1 C2 C3 C4 C5

1.061485E+3 4.396256E-2 2.012939E-1 -1.452583E-4 -2.821426E-5 -1.336743E-3

Pressure in kPa/psi

kPa

 = C0 + (C1 x Hz) + (C2 x T) + (C3 x Hz2) + (C4 x Hz x T) + (C5 x T2)

Where Hz is the frequency reading in Hertz and T is the Thermistor reading in degrees C.

TI factors are calculated from temperatures at   5.0,  15.0 and  25.0 degrees C.
Applied pressure and temperature are NIST traceable.

Thermistor reading is

psi 1.539500E+2 6.376006E-3 2.919419E-2 -2.106719E-5 -4.091989E-6 -1.938713E-4

10-5561
50613524

52611024
50  psi

30 m
9/29/2010

 KB

4.672633E-2-1.459065E-4 1.060272E+3

   15oSummary of Test Results at C

Applied Pressure is referenced to 1 atm. Calculated Pressure uses ABC Calibration factors.

C. 14.5
o

(psi) (kPa) (Hz) (psi) (kPa) (%FS)

 0.00  0.0 2860.7 -0.01  -0.1  0.03
 5.00  34.5 2816.4  5.01  34.5 -0.02
10.00  68.9 2771.5 10.01  69.0 -0.03
15.00 103.4 2725.9 15.01 103.5 -0.02
20.00 137.9 2679.5 20.00 137.9  0.00
25.00 172.4 2632.2 25.00 172.4  0.00
30.00 206.8 2583.9 30.00 206.8  0.00
35.00 241.3 2534.8 34.99 241.2  0.02
40.00 275.8 2484.6 39.98 275.7  0.04
45.00 310.3 2433.1 44.99 310.2  0.02
50.00 344.7 2380.2 50.02 344.9 -0.04

PZ -30
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f]w fl..eh4 IJ~U LsJ-./J.I-fll~
.......•.•••.........DATE INSTALLED;·;·;·;·;·;·;·;·;·;R ST ARTED 
1"••••••••••••••••rl'J'.................... I I 101/'" -, "D
••••••••••••••••••••• l II ~ 

TOTAL DEPTH OF BOREHOLE 

8'l.3 ~ 

6~ 
BORING DIAMETER 

/ L( )/fJ....{ 

WELL NUMBER 

I<lJtc'A 
LOCATION (Coordinotes or Stotion) 

ELEVATION OF HOLE 
IJ( 1 

ELEVATION OF GROUND WATER IN WELL mATE) 

1/ 1(Jl( /-Z % IT1lf fuj 

PIEZOMETER (PORE -FLUID) CONSTRUCTION DIAGRAM 
NO SCALE 

(ALL MEASUREMENTS FROM GROUND SURFACE) 

J.j 

SD 

ft. 

PROTECTIVE CASING g] NO 0 YES 

SIZE AND TYPE OF _______ 
PROTECTIVE CASING,...:.:______ 

TOP OF WEll n I I " I 

PROTECTIVE POSTS 
OYESIEI NO 
NO. OF POSTS_ 

BACKFILL/ METHOD 
o GRAViTY 

W [I TREMIE 
0... 
0::: 

Q 

o OTHER (DESCRIBE) 

~ BACKFllL/ GROUT 
(f) MIX, ETC <DESCRIBE) 
lL. Cfp:.o 20% ~"i~l 

~ TOP OF SEAL ~:::~
f- TYPE OF SEAL: J3<,.h..,k rtll..~) 
<.:> 

~ PELLET DIAMETER ~ 

z 
W 
WI 

TOP OF FILTERPACK 

TOP OF SCREEN 

5f­
ft. I(f)~ FIL TERPACK 

....lw 

....l....l 
W 
3: GRADATION: 

BOTTOM OF WELL SCREEN 
BOTTOM OF CAP OR SUMP ___ 

lLft. 

WELL CASING 
DIAMETER: S' ~ I.D. OO.D. 
SCHEDULE.:....:",..'f!..!!.{)~=-____ 

MATERIAL: [!]PVC OSTAINLESS STEEL 
'2.8'.1 0 OTHER <DESCRIB;t.EL)---­
__ft. 

___ft. 

g/.tt ft. 

TYPE OF JOINTS 
~ FLUSH THREADED 
o GLUE/SLIP JOINT 

o OTHER 

SCREEN INFORMATION 
SCREEN DIAMETER:S" ~ I.D. OO.D. 
SLOT WIDTH • .:...:______ 

SCHEDULE~:=-_~~~~~ 
MATERIAL: OPVC EEl STAINLESS STEEL o OTHER <DESCRIBcEL)____ 

CONTINUOUS WRAPPED YES 0 NOD 

BOTTOM OF BORING . '1 v -. J ft.______ L..I·....:........-'--~_ 

WATER LEVEL SUMMARY 
<DATE/TIME/LEVEL)NOTES: 

TOTAL VOLUME OF WATER 
ADDED DU~ING CONSTRUCTION 
(IF ANY): 4'1','11» -:til) J~J 

REVISED 09-2009 

Mise. INFO: 
low G:...... t U.j k., tLic;.1( h 
,;>".,..(;1 a~1I\;(. '2.U% .s.Us 
r-

OPEN BOREHOLE~:_________________ 

AFTER INSTALLATION:....: _-:;;-;:::-;;:----. ___
" /o"i /1.1.1 j 0 0 Is K 1.... l, ~- ft (.~".....",,~•.,L 

~"fk 

in06geo t Iincolnsite~diagrarns-2009.dgn 
------------------------------------------------------ ---------------------~ lezparflucor..'h,,<lg~921'2009125303PMg6edx)311 --..J 



RELIEF WELL CAPACITYIDRA WDOWN TEST DATA FORM 

Ii'Jif. 

/J l ,-'.1" 

Project: 13 \ 
I~.t Kehll~ ~ll r".It. lid; VIij 

Date: 11/11/1, III 

Well ID: !? LJ etl( 

Location: h,JT~. ,p ~ j)c ",.. • r"A f ' 

~nitiaf Depth orWell: 

MonitOling Instrument: LJ L rA,.{}(.3ct' lWeather: OIl~Mt ~h~ rJ '1.. 't 'E 
~tatic Water Levell: ~1tl lMeasured By: LJAL.c 6 Pc.iv 

Time 
Depth 

To 
Water l 

Elevation 
Water 
Level 

Change l 

Pumping 
Rate 

(gpm) 
Comments 

0 -frtl-JJ U/l.,~k. ~ H I­ :...;L",! 1t..J':.. 
15 sec Jw..l .A.~J JrI;.U ct....,... 

... 

30 sec 
45 sec 
1 min 
2 min 12 (0 to 
3 min 1'2,10 {C) 

4 min I J , !¥ (; , 
5 min 1 L. J 2 [I.t i 

10 min / < • I..{ S ,-' , ) 

15 min ' ' ,1...1 ­: I i' 

20 min IL(.81. -;;J 
25 min Il.{, '71 6' 
30 min 1'/. f7 (I 

35 min IS 01 t i 
40 min IS .; ~ CI 
45 min J5,i/ 6f 
50 min 8: ((. CI 

55 min IS' 2 (: G( 
1 hr 0 min (S':./ ''2. 

All measurements in 0.0 I feel 

2 malic water level recorded prior to capacity/drnwdown test 

Additional Comments: 

1:·"L;J; '-7 7.~f"LC! ~r L,,1~l"'<!w L t\ /14. /Ii!. I:lJ .vru 
t.I,ql AJT(J 

f)~ <'flde 
\, 

tnt( 
/I 

..s~J .. c. 

lilW,{ "'l 

t..J ~k. Let.t. I I"\« j..wA 

if l.J~j 1/"",,;') Ii" J. f4 
t. "'I 

evt/.:IJ 
.}4 'Iv 

1':"", 
if ;~ if--3 ~ s..." .f.,(.(. . \

c«..1,,] h w<J<r 



RELIEF-WELL CAPACITYIDRA WDOWN TEST DATA FORM (Cont. Page) 

Time 
Depth 

To 
Water l 

Elevation 
Water 
Level 

Changel 

Pumping 
Rate 

(gpm) 
Comments 

1 hr 5 min 
Ihr10min 
1 hr 15 min 
1 hr 20 min 
1 hr 25 min 
1 hr 30 min 
1 hr 35 min 
1 hr40 min 
1 hr45 min 
I hr 50 min 
1 hr 55 min 
2 hrO min 
Recovery 

omin ('f1r 

5 min ~tt-c ..~"*o{ {~~ I LA (C Ji;;" 

10 min 
15 min 
20 min 
25 min 
30 min 
35 min 
40 min 
45 min 
50 min 
55 min 

1 hr 0 min 
~-

If 
-, 
~) (. 

Additional Comments: 



--

PROJECT NAME: 
8:') f3O!.AA Re'~ ~tl T..qi'-lIthv. R/.Jtc.4 

LOCATION: 
(J,j 11r.-.J. 0..... /!:.;A­ rlrn""fJJM; )()vl4 D.k.h 

Date(s) of Field Work: 
lI/rY3/2 0'V - II !6'1/~lb 

u)A-Lf; Pqjo".,J\.t./ 
How were they located? -­
Were locations moved? 

;Vo(explain which ones, 
where, and why) 

I 

Samnle Sh' u ... --

Boriot! Lavout 
Who staked locations? 

SITE INFORMATION SHEET 
(To be completed by the Field Geologist) 

I 

I 

Total Numbers and 
Types of Samples: 

;1/A 
Sample Preparation 
for Shipment: iliA 
Method and Date of 

;VA 

!VA 
~ 

Shipment 
Final Destination: 

SiteD ­ -~---

Current Uses, Buildings, V..-. ~/ bwU ('IlIA.- },~ tyt .., h.., .... { I...x-II ?J. t< 1;4 '->tIlPavement, Utilities: 
JIJ.I""";~ ,~I 

Vegetation, Topography, b"'IJ/ ~I ~ IV,I} .d:Ju~ 4- ...~bf ~I/ J /<.M..jl ~l 
Drainage: 


Presence ofFill, Rubble, 
 F;!l 
Debris, or Evidence of 

, Contamination: 

Disposition of Borehole, iJukf.:lkJ ~;I", C['e.o 1,»" 5.1;); ~k ?-or. S.tJl 
i.e., how backfilled, HC4~'1 , ...-1_',( ""j~ 2-.,' I,JJ -zY,/ I".hl,..£~ (ioyl), (].4l..."lC 

cuttings disposal, site 
 1 !.'\f " ....tt....l. .-.e..t '3 f...;..1 ~....ik ~ ~ t-!}1.. .",<1;. IH.Mk. J.~ e., rl/{'/t'" Q 

restoration? 
Deviations from Drill Grr..k 1"0+ -;lo~ s,,,liJ..> 
Instructions: 

--~ 



ILLING LOG 
T 13> 

~4~.H~O~LEEtN~O~.~IA~S~S~ho~w;n~on~d;r~o;w~;~~~lr~~~~------------
and + i I e nurrbsr-) 

10.SIZE AND TYPE OF BIT 10 X ,( /{s4­
11.DATUM FOR ELEVATION SHOWN ITBM ~ MSL) 

"A1 JL 
12.MANUFACTURER'S DESIGNATION OF DRILL 	 1" 


UV.I 

. OF OVER­ DISTURBED UNDISTURBED 

SAMPLES TAKEN 

/313 ~t 

5.NAME OF DRILLER ~ l4.TOTAL NUMBER CORE BOXES 

I-_____________--=._""'....:..__..:.~__..:.l....;ty-:...;~:..;:j:..:s:..:::;.;~----------------_Il 5 . EL EVA TION GROUND WI. TER 
Ii.DIRECTION OF HOLE 

Iii. DATE HOLE
VERTICAL D INCLINED OEG. FROM YERT. 


T.THICKNESS OF OVERBURDEN 
 IT.ELEVATION TOP OF 

S.DEPTH DRILLED INTO ROCK 111~ lS.TDTAL CORE RECOVERY FOR 

9.TOTAL DEPTH OF HOLE 
19.5IGNATURE OF INSPECTOR 

LOCATION SKETCH/COMMENTS 	 SCALE 

~.~ .. _ •• ~_ ._ ••• 	 .. _._~. ___ ._. _______ . ________________ w_." _________ __~._,,"._~_. ______ 
, , , . . . . . . . . ., ,.,..,.," 

-,- - - .. - - -,- - - .. - - -.-- _ .. ',- ',. _. -, - - - - - - _. 	 . -", - - ',' - ­

• • I • . , . . , . . . . . . .-. - -. _. - - - - -- - - - - - - - - - - - - - - - - - - -' - _. _. - - - - - - - _. - - - - -­, , , 	 , ' , . , . · . . . . 

, , . , 	 • , I • , . . . . ,. - - - -. 	 - ­- - -, - - - - , .- --	 ,- - - - - - - -- - - - - _. - - - - - - - - - _. - - - -­, , . . , . . . , , 

., .,. · , .- - . - - - - - - - - . ~. - . . . - ~ - -. 	 -• . ~ . . • ~ - -• ~ - - I - - . - - - - - - ~ - ~~ · , , 

_ ,_ _ _ _, _ • _ '. _ _ .' _ • _ L !. _ _ .' _ _ • 1 • • _, _ _ _ J • _ .'. '. _ _ _, • __ '. __ .' • _ '. ~ 

",_ ... -. 

'. ~ • .' _ • _ '_ _ _ _' _ _ • '.. w _, _. '.. ___ '« * 	 _ ! _ _ _' _ _ _ ! « __ • _ _ .... ~ _ '_ _ _ ,,' _ • _ '. _ • .'. _ _ '. _ " • .. , ~ . - -' - - - ! - - .' - - . .! - ­

- • - - - 1 - • -, - « • .. ~ « • " - "\ - - '.~ - - -, - - - ,. - - -. ~ .. .. l' • - " • - ,. - - " -. f _ _ -. - • - , - - - , ­

, . , . , 
_: _ ~ ~.~ __ .' .... _ t__ ~ .' •• _ ~ • _ .'", __ ! ... ' .. _ ~ . _ .'.. ~ : ___ '. __ .'" __ '. _ ..' ___ '__ ~ .' __ _ , - - - - , - - - «, - - - - - - ~ - - - _. 

, , . . , , . , 	 . , , , , . , , . , . 
~ 	 ~- - - - - - - - - - ~ - - .. " . ­ ~, , , . , 	 . - - - - - - - - . . - . - - - ~ . - . - - - - - . . - - - - - - . - . . ~ - . . . - - - - - - . . - - ~ ~ - - ­, . , ,. . 

, , , . , , .. .... , . . . . . , , . .. --_ .. - ---- -- -- ... _. .. _---- ------ ~-"~.,,~-~~-, , , , , , , . , . . . , - - ~ " - « " " - " - - - - - ~ ~ • • • - • - - _. _. - -«". ­, . . , . . , 	 , , . 

, , , 
• • • • • • • , • • I • • . , . . . ...- ~ " ; " ~ ~.. . - ~ - ," • - -, • - - ,# - - '," - ~ t - .. ".' - - : ~ ~ -, ~ - - 7 - - •• " - - "; - - -." " -, ~ -,- - " -. " - " ..... ", - . - .- ~ - -, - - ­« 

- • t - - -. ~ ~ - , - - " - - - ; 	 -.~ •• ,--".,~~ r«·-,~ "j" ·.-·-i--".-··1#-~,·-··,- . " ,. . " - . - ,- - " -," ~~ ~ 

PROJECT HOLE N0'RuHENG FORM 1836 



ELEVATION TOP OF HOLEDR I'LL I NG LDG (CONT 
PROJECT 

.,; CORE BOX ORCLASSIFICATION OF MATERIALS 
£LEV. RECOVER..,. SAMPLE NO.DEPTH LEGEND (DESCRIPTION) 
10) (e) (f)(b) ( c) I d) 

5­
-'"'! 
-i 

i 
~ 

f 

~-
? 

HOLE NUMBER 

KL.H6 
SHEET (' 

OF ' j) SHEE TS 

REMARKS 
'O';"dt'~nrQi~.me';tC-:'.terf Isoi5;:if<lieg~ht ~f 

(Il) 

s(.~,. t d,.,II; ') II /01/2.<.>/0e O'(].:) Ivs 

( ,. ""J ,'11\.) J Il_~. '" .L( A" ·r, .......... """"ffl,',J'" 


.... 
PROJECT HOLE NO. rzl.J~blJENG FORM 1836 



ELEVATION TOP OFDRILLING LOG (CONT 

PROJECT 

1/ 

CLASSIFICATION OF MATERIALS 
ELEV. DEPTM LECEND <OESeR IPT ION I 
{oj (b) (e) Id) 

5,~ cl" LeL) 
nwt ;J'J~'".~ . ...... ;;1-, J,Nk '/t1.M,
I'~ j ,...,.,.J S ......J. II.; Ii-

MOLE 

~ CORE 
RECOVERY 

(e) 

BOX OR 

SAMPLE NO. 


(f) 

REMARKS 
10rl II ing time, water loss. dep',., of 

weotherinQ. etc .. if sionlfictJnt) 
(Q) 

I 

-


to 
PROJECT IHOLE NO.ENG FORM 1836 



DRILLING LOG (CONT 

PROJECT 

CLASSIFICATION OF ~ATERIALS 
ELEV. DEPTH LECEND (DESCRIPTIONI 
(0) (b) (e) ld) 

I CI.C Y,,, ION 

7\ 
~ 

---i 

:j 
-; 

--' 

2J 

~ 
~ 

·Z' -1 
~ 
-; 

---; 

"4 j
--;
--;-

C(~7f!7 5 .... .). esc) 
r""" 1""/'1 f,\.'~, <..rtf- .-II)I 

,...,t.J ~,h.\.~J 
/ 

/1,,1..,1 

TOP or HOLE 

~ CORE BOX OR 
RECOVERY SA~PLE NO. 

(e I (f) 

HOLE NUM8ER 

il.1J66 
SHEET 'i 
OF 0 SHEETS 

RE~ARKS 
IOr'i t I ino tirre. woter loss. depth of 

weotnerinQ. etc .• If SiQnificont) 

I g I 

PRO~IECT HOLE NO. f{LJHllENG FORM 1836 



ELEVATION TOP OF HOLE HOLE NUMBER

DRILLING LOG (CONT f(WII..IJ 
SHEET 6­PROJECT 
OF lO SHEETS 

REMARKS ~ CORE BOX ORCLASSIFICATION OF MATERIALS fOrilling time. water lass. depth ofELEv. DEPTH LEGEND RECOVERY SAMPLE NO. weather i OQ9 ete.. i'f S iord f i cont I(OESeR IPT ION) 
10) (9)(d) (e) (f)(b) Ie) 

[ovlJ /t1J t kll V~ 
~e-l1".... .1 J.1 v..;v.i 

HOLE NO. RIJ 6tIJ 

c (~7 S..."J. \>L) 
1. Joi"'i/-;';'~( ~h ~..{ J,-., 

/'Ot.4Jc .J ~~.t 

...., 
-; 

3C­

-i 
-; 

1&' ­

PROJECT
ENG FORM 1836 




ELEVATION TOP OF HOLE

'DR ILL ING LOG (CaNT 

PROJECT 
OF () SHEE TS 

REMARKS ~ CORE BOX ORCLASSIFICATION OF MATERIALS co,...; t I inQ tiRa. 'IrOt8r IOlls~ depth ofLEV. OEPTH RECOVERY SAMPLE NO,LEGENO notheriOQ. etc .• if StQilificont)!OESCR IPT ION J 
! gJ(OJ ! d) ! e) ! f)!b) !e) 

PROJECT HOLE NO. flLJUIJFORM 1836 



DRILLING 
PROJECT 

(Ol 

L DG (CONT 
ELEVATION TOP or HOLE 

CLASSIFICATION OF MATERIALS 
(DESCRIPTION) 

Id) 

't CORE BOX OR 
RECOVERY SAMPLE NO. 

I el If) 

REMARKS 
IOri I! ino time. wete'" 105S. depth of 

dothe... ing> .te .• if S ion; fieont I 

IQI 

)")-:­
--:--1 

-I 

cl"Y~ s~ eSc.) 
/)1,) ~/~jJ;~ / ~f; .",u J""'71 

......u. l/'c.,W<A 

PROJECT
ENG FORM 1836 



LOG (CONTDRI-LLING 

PROJECT 

E DEPTH LEGEND 
(01 Ie) 

~ S­

-1 

~ 
C( --i 

---i..., 

ELEVATION TOP OF HOLE 

BOX ORCLASSIFICATION OF ~ATERIALS ~ CORE 
RECOVERY SAMPLE NO.(OESCRIPT ION) 

( d) Ie) if) 

HOLE NUMBER 

K I.b/3 
SHEE T 'I' 
OF '() SHEE TS 

REMARKS 
(Or;11 t"lI;! t'me. wafer IOlHh depth of 

ROfherino. etc •• if slQt'1ificonf) 

19> 

PROJECT
ENG FORM 1836 



ELEVATION TOP OF

DRILLING L 0 G (CONT SHEET) i 

PROJECT 

CLASSIFICATION OF MATERIALS 
ELEV. DEPTH LECEND IDESCRIPTION) 
101 Ibl lei 101 

C l6Y ~ S."J. (j:c) 
/16 ;ptLjj;'l.i1, rt."l/~I / • ..,~ '~.­

~ ~\.uf 

11 

HOLE 

7. CORE 
RECOVERY 

lei 

BO~ OR 

SAMPLE NO. 


If) 

REMARKS 
IDri!lino time. water 105S. (lepth of 

.eott\erino. etc .. If $ionificont) 

19 1 

PROJECT HOLE NO. RW~(,J}ENG FORM 1836 

http:ptLjj;'l.i1


DRILLING 
PROJECT 

ELEV. 
(0) 

DEPTH 
I b) 

LEGEND 
Ie) 

LDG <CONT 
ELEVATION TOP 0' HOLE 

CLASSIFICATION OF MATERIALS 
(DESCRIPTION) 

Idl 

/)<; {-"'Jh., ~ ( t...-tfl ~ Jrr, 
~ :r*""'Atlt 

~ CORE BOX OR REMARK S 
RECOvr'RY SAMPLE N"".IIO;':dl,~1inO titnth wot.,­ 105,$. depth of 

c,. 'v erlnQ. etc •• jf signifiec:nt) 

I,,) ( f I I <;l I 

kJ~===t=a=b~=~==~=t==~=bk===g=1=.=O=(=+==~====~============~ 

'7....... J1\ 

3'l-,­ ',.,I,,; \ II'J 

PROJECT HOLE NO. fl.LJbbiJENG FORM 1836 




- ------- ---------- ---------

r - '- ­

PIEZOMETER (PORE -FLUID) CONSTRUCTION DIAGRAM 
NO SCALE 

(ALL MEASUREMENTS FROM GROUND SURFACE> 

PROTECTIVE CASING IBNO 0 YES 


SIZE AND TYPE OF ______ 

PROTECTIVE CASING~:~_____ 


~--TOP OF WELL-___~-+--- r,==~~ ---------~ 

PROTECTIVE POSTS 
DYES lEI NO 

NO. OF POSTS 


BACKFILL! METHOD 
o GRAVITY 


W I&J TREMIE 

Q o OTHER <DESCRIBE)
0:: 
Q

6 BACKFILL! GROUT 
(f) MIX. ETC. <DESCRIBE) (£,6.) hl)ls.l.-Ilft. 
u.. Jill.. 1.01; &I~J> 

~ TOP OF SEAL -...,r-:---:-:---:" 
I- TYPE OF SE 
(.) 
z 

j PELLET 


TOP OF FILTERPACK 

TOP OF SCREEN 

z 
W 
WI
;]1­

ft. 
 (f)~ FIL TERPACK 
j...J 

GRADATION: 

BOTTOM OF WELL SCREEN 

BOTTOM OF CAP OR SUMP 

BOTTOM OF BORING ------ '--'---'---'-'-'-'.I ______ft. 

WELL NUMBER 
/(W 

COMPLETED LOCATION (Coordinates or Station) 

1/ (D"t I Z() ID 

ELEVATION OF HOLE 

lx/Is 

DIAMETER 

~ft. 

WELL CASING 
DIAMETER: S'( [] I.D. OO.D. 
SCHEDULE.:.,:='f.r...:::..D--==--____ 
MATERIAL: 0pVC OSTAINLESS STEEL o OTHER <DESCRIBt...E>L-___

1. '1, ~S- ft. 

TYPE OF JOINTS 
~ FLUSH THREADED 
o GLUE/SLIP JOINT 

o OTHER 

SCREEN INFORMATION 
SCREEN DIAMETER:S' IRJI.D. OO.D. 
SLOT WIDTH . .:.,:_______ 
SCHEDULE.:.,,!=--_-=-____ 
MATERIAL: DPVC ~STAINLESS STEEL 

___ 
___ft. 
':::"'::::...L-_ft. 

o OTHER <DESCRIBt....f:")L-___ 

CONTINUOUS WRAPPED YES 0 NOD 

WATER LEVEL SUMMARY 
<DATEITIME/LEVEUNOTES: OPEN BOREHOLE~:_~~.--,~~~ 

TOTAL VOLUME OF WATER AFTER INSTALLATION: If!01../1..w>!/I{ll./.s:!i::.-t 
ADDED DU~ING CONSTRUCTION A:bti& S""'-.l J vI /.g
(IF ANY): --W....I'= ")$i> yl 
REVISED 09-2009 

in06geotlincOlnsite4diogroms-2009.dgn: 
ro"'I'I'''rflox''n<l'''<llIn9.~·'2\}OO'!2!lalY:p\,lgl;>$d'J~;'_________________ ------- --------- -------- ­---------------______-..J 



Re.:/; IfJ [etCf.UN"fU 

RELIEF WELL CAPACITYIDRAWDOWN TEST DATA FORM 


Project: 11;) t~j ilf. {.v U"J( J '( I/lit. ( .. ;,'II", 

Location: (r ­ I

11.41/,,\/i'.u,,\ .~D 
Monitoring Instrument: \J" r...Jiu.~ 
~tatic Water Levell: L/.1 ff ~.1t (r' J 

'r'L! -_/ 

Depth Water 
Time To Elevation Level 

Waterl 
Changel 

0 
15 sec 
30 sec 
45 sec 
J min 2. ?·lD 
2 min 

. 
3 min 
4 min 
5 min 
10 min 
15 min T7.Lf~ 

20 min 
25 min 
30 min 
35 min 
40 min 122.~· 
45 min 
50 min 
55 min 

1 hr 0 min 

lDate: I I, '7 'J /7 (.'( 0 

lWel) ID: l/U i()' i3 
Initial Depth orWell: 

Weather: ~')~ t,)~l J l.~·F 

Measured By: ~~ ,fit{YhsG 

Pumping 
Rate Comments 

(gpm) 

V('fA1 I rk VI J...o A.d­ 4, <j~ 
k ) ""~~ 

J 

.~l L.( 

z.-i...<..( 

r-e...J\" 
-

I All measurements in 0,01 feel 


1 Sialic water level recorded prior to capacily/drawdowlI test. 


Additional Comments: 

1.(j- j,jTU 

st.. IIG. ",J-tr 4\.&-1 .~Jv.-tJ ~ /..,,(' cJJ£ I, Sl.lI/..U C.)7 1-0 i.,;!..kr It,(,o(, I ....f 
I ~ Lv.:.! phLJ; "'J 0 ... ~ "vU H r~ 

G~ k;U~J. ~~ ~"~ f..tJ~/ ~'-c~ cAl. J-.. f("" tQ ILe,)~J 



RELIEF-WELL CAPACITY/DRAWDOWN TEST DATA FORM (Cont. Page) 

Depth Water Pumping 
Time To Elevation Level Rate Comments 

Waterl 
Change l (gpm) 

1 hr 5 min 
IhrlOmin 
1 hr 15 min 
1 hr 20 min 
1 hr 25 min 
1 hr 30 min 
1 hr 35 min 
1 hr40 min 
1 hr45 min 
1 hr 50 min 
1 hr 55 min 
2 hrO min 
Recovery 

omin 'l.-Z. ,. ~-' CA'\.l/".l#,.. (JJ.1­
5 min 4 
10 min <{/{i PI,;li'~\ ''v f ToL­
15 min / 

20 min 
25 min 
30 min 
35 min 
40 min 
45 min 
50 min 
55 min 

I hr 0 min 

Date: II 

Well ID: 


lilt" 
I!-~<. 

LfS!)~( 

Additional Comments: 



SITE INFORMATION SHEET 
(To be completed by the Field Geologist) 

PROJECT NAME: 

LOCATION: 

Date(s) ofField Work: f 1/011, v/O , I /0 <./ 2. c l 0 

B .orlD2 Layout: 
Who staked locations? 

US1-CE Per.-MN,,/ 
" J'''

-~""".~~ 

How were they located? 
-

Were locations moved? 
(explain which ones, 
where, and why) 

,AI.. 
-
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LOCATION SKETCH/COMMENTS SCALE:

2012 Relief Well Installation  Fort Thompson, SD RW-66C
HOLE NO

BEARING

Charles Klaus  Geologist

DRILLING LOG

3. DRILLING AGENCY

82 ft

0 ft

82 ft

NAVD88

1

0

Big Bend Dam
DIVISION

USACE, Omaha District

8.25 ID HSA

4/12/12

NAD83

15. DATE BORING

14. ELEVATION GROUND WATER

LOCATION COORDINATES

5. DIRECTION OF BORING

INSTALLATION SHEET

NWD

16. ELEVATION TOP OF BORING

RW-66C

17. TOTAL CORE RECOVERY FOR BORING

State Plane

---

11. MANUFACTURER'S DESIGNATION OF DRILL

N/A

OF SHEETS

VERTICAL

4. NAME OF DRILLER

COMPLETED

VERTICAL

Soil descriptions from auger cuttings.
Top 5.0 ft. drilled with center bit, then auger was pulled and a center plug was installed
There were no cuttings brought to the surface from 32' to 47' and from 58.5' to 82'.
Soil classification was based upon ease of drilling, rig saunds, and cross section provided as well as what was seen in
nearby wells.

10
9. COORDINATE SYSTEM

4/12/12

2. HOLE NUMBER

12. TOTAL SAMPLES

DEG FROM
VERTICAL

10. SIZE AND TYPE OF BIT

2012 Relief Well Installation

0
13. TOTAL NUMBER CORE BOXES

Sam Thomas

UNDISTURBED

STARTED

Gus Pech 1300C

18. SIGNATURE AND TITLE OF INSPECTOR

1. PROJECT

DISTURBED

HORIZONTAL

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING

INCLINED
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Boring Designation RW-66C
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5.3
GW
Enc.

6.0

Start drilling on 4/12/2012

Water in hole at 5.3 ft. under little
head

Clayey gravel with sand (GC)  medium stiff, loose, moist,
dark brown.

Fat clay (CH)  very soft to soft, moist to wet, light gray.
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15.0

20.0

Easy drilling

Fat clay (CH)  very soft to soft, moist to wet, light gray,
(con't.).

Silty sand (SM)  very loose to loose, saturated, light gray.

DEPTH Nf

B
lo

w
s/

0.
5 

ft

ELEV

DRILLING LOG (Cont Sheet)

NAVD88

SHEET

HORIZONTAL

2012 Relief Well Installation

REMARKS

LE
G

E
N

D

SHEETS
3

PROJECT

OF

NAD83
COORDINATE SYSTEM

Big Bend Dam
INSTALLATION

VERTICAL

%
REC

S
am

pl
e

N
um

be
r

%
REC

10

State Plane

10

11

12

13

14

15

16

17

18

19

20

FIELD CLASSIFICATION OF MATERIALS
(Description)

Boring Designation RW-66CDEC 10

Boring Designation RW-66C

SHEET 3 of 10NWO FORM 1836-A



Poorly graded sand (SP)  very loose to loose, saturated,
light gray, fine sand.
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32.0
Moderate drilling
No cuttings
Soil classification based upon
ease of drilling

Rig sounds and cross section
provided as well as what was seen
in nearby wells

Poorly graded sand (SP)  very loose to loose, saturated,
light gray, (con't.).

Fat clay (CH).
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47.0
Easy drilling, cuttings

Fat clay (CH)  (con't.).

Poorly graded sand (SP)  loose, saturated, light gray.
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58.5

Easy drilling

Moderate drilling

Poorly graded sand (SP)  loose, saturated, light gray,
(con't.).

Fat clay (CH).
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No cuttings

No cuttings, easy drilling

Soil classification based upon
ease of drilling
Rig sounds and cross section
provided as well as what was seen
in nearby wells

Fat clay (CH)  (con't.).

Sandy fat clay (CH).
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Sandy fat clay (CH)  (con't.).
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82.0

Boring terminated at 82.0 ft.
Well set with 45.0 ft. stainless steel
0.040 slot screen and 40 ft.of
screen, stainless steel riser
Sand collapsed to 60.0 ft. and
coarse sand was added to 27.5 ft.

3 batches of
Baroid/Portland/Bentonite mix and
4 bags of bentonite slurry mix to
surface
Had to pump well while placing
seal
Added 1 bucket pellets to top off
Stick-Up = 3.8 ft.
Total depth = 85.30 ft.

Water Level =0.64ft. Below top of
riser, 3.16 ft. above ground surface
Well set at = 81.50 ft.

Sandy fat clay (CH)  (con't.).

Bottom of boring at 82 ft bgs
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Yes

Flush Threaded

5"Baroid/Portland/Bentonite

Tremie

4/12/2012

Bentonite slurry
and 4 bags, 1 bucket of benonite pellets

150 gallons

40.0

3.8

5" by 7" Muni-Pak Screens

36.5

10 1/4 in. Charles Klaus

0.040

40

Stainless Steel

Stainless Steel

40

Pre pack then
formation sand to 60.0' additional coarse
sand to 27.5'

21.5

45.0
5"

Pumped well while placing seal and
slurry

4/12/2012

3.16 ft bgs

27.5

81.5

RW-66C

0.64 ft TOC
4/12/2012

82.0

82.0 ft bgs

SLOT WIDTH
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TOP OF CASING ELEVATION

WELL LOCATION (Coordinates or Station)
2012 Relief Well Installation
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GROUND
SURFACE

Revised Mar 2011

BOTTOM OF WELL SCREEN

TOP OF SEAL
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RELIEF WELL CONSTRUCTION DIAGRAM

CONTINUOUS WRAPPED?

DIAMETER
SEAL
TYPE OF SEAL

NO SCALE

MATERIAL

COMPLETED

ft.

BOTTOM OF BOREHOLE

BOTTOM OF CAP OR SUMP

TOP OF FILTERPACK
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FILTERPACK

TOP OF SCREEN
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METHOD

BORING DIAMETER SIGNATURE OF INSPECTOR/INSTALLER

MISC. INFORMATIONNOTES
TOTAL VOLUME OF WATER ADDED
DURING CONSTRUCTION (IF ANY)

OPEN BOREHOLE
AFTER INSTALLATION

WATER LEVEL SUMMARY

(ALL MEASUREMENTS FROM GROUND SURFACE)

SCREEN DIAMETER

SCHEDULE

MATERIAL

TYPE OF FILTERPACK

SURFACE COMPLETION

WELL CASING

WELL SCREEN

WELL NUMBERPROJECT NAME

LOCATION

DATE INSTALLED

TOTAL DEPTH OF BOREHOLE

STARTED

ft.

BACKFILL

TOP OF WELL

COMPLETED

STICK-UP (ft) =

Big Bend Dam Fort Thompson, SD
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RELIEF WELL CAPACITY/DRAWDOWN TEST DATA FORM 

Project: 
13 

Step #1 Step #2 Step #3 Step#4 Step #5 
Pumping Rate Pumping Rate Pumping Rate Pumping Rate Pumping Rate 

(gpm) (gpm) (gpm) (gpm) . 

&? 3S '/q 
Time Depth To Depth To Depth To Depth To 

Water2 Water' Water' Water2 

0 ~~ 9./..1 
15 sec u . . l( () 17-'12. 
30 sec' 111 • 4 4 t1L~o 
45 sec ti•C;'l I q. () 
1 min ll·q I Cj :l-2.. '2-1 ·4 2. 
2 min i'2.% !q;~ '2. ~ -oo 

3 min 1 "; • IL( tV/~ z_'\S'·i"L 

4min f),ij./ I 'f · '11 L-'6-H, 
5 min 1?·'1<1> 1 '{ • r.r; Z. 'li•".> I 
10 min I'Z,?_9 I "' • 7 (Q 2 fS; ~g 
15 min iT-~LJ i 'L~ 11 2~. CJ{ 
20min ,·?,)'-/ 1_~1_. ~ 0 7...~. 7/5 
25 min I'\ . ":>"f I ~ .$0 ) g_ 7 '1 
30min I )· 1,'-j I ~ , f6 0 z_g-_?"f 
35 min 2 g-_ g.s 
40min 2g', 1() 
45 min 
50 min 
55 min 

1 hrOmin 

Bottom Depth3 

Sand'in Outflow' 

' ' Static water level recorded prior to capacity/drawdown test All measurements in 0.01 feet. 3 Well Depth after pumping step. 
4 Amount and relative grain size of sand captured from outfall during test. 

(gpm) 

Depth To 
Water2 

,./ ':!i {_ Comments: ~1:.5 ~ 2' r; ~ ~IJ 1/\ f Je :£1;;:£ ~ ,Of;V> -~±~c"ji: 7:zaJ 10 neee h.i} 
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PROJECT

LOCATION SKETCH/COMMENTS SCALE:

2012 Relief Well Installation  Fort Thompson, SD RW-67B
HOLE NO

BEARING

Charles Klaus  Geologist

DRILLING LOG

3. DRILLING AGENCY

83 ft

0 ft

83 ft

NAVD88

1

0

Big Bend Dam
DIVISION

USACE, Omaha District

8.25 ID HSA

4/16/12

NAD83

15. DATE BORING

14. ELEVATION GROUND WATER

LOCATION COORDINATES

5. DIRECTION OF BORING

INSTALLATION SHEET

NWD

16. ELEVATION TOP OF BORING

RW-67B

17. TOTAL CORE RECOVERY FOR BORING

State Plane

---

11. MANUFACTURER'S DESIGNATION OF DRILL

N/A

OF SHEETS

VERTICAL

4. NAME OF DRILLER

COMPLETED

VERTICAL

Soil descriptions from auger cuttings.
Top 5.0 ft. drilled with center bit, then auger was pulled and a center plug was installed

10
9. COORDINATE SYSTEM

4/16/12

2. HOLE NUMBER

12. TOTAL SAMPLES

DEG FROM
VERTICAL

10. SIZE AND TYPE OF BIT

2012 Relief Well Installation

0
13. TOTAL NUMBER CORE BOXES

Sam Thomas

UNDISTURBED

STARTED

Gus Pech 1300C

18. SIGNATURE AND TITLE OF INSPECTOR

1. PROJECT

DISTURBED

HORIZONTAL

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING

INCLINED

Boring Designation RW-67BDEC 10

Boring Designation RW-67B

SHEET 1 of 10NWO FORM 1836-A



Start drilling on 4/16/2012

Easy drilling

Silty sand (SM)  very loose, wet, light gray.
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(Description)
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17.0

Silty sand (SM)  very loose, wet, light gray, (con't.).

Clayey sand (SC)  very loose, wet to saturated, light gray.
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22.0

Clayey sand (SC)  very loose, wet to saturated, light gray,
(con't.).

Poorly graded sand (SP)  very loose, saturated, greenish
gray.
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Poorly graded sand (SP)  very loose, saturated, greenish
gray, (con't.).
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45.0
Moderate drilling

Poorly graded sand (SP)  very loose, saturated, greenish
gray, (con't.).

Fat clay (CH)  very stiff, moist to wet, light gray.
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Moderate drilling to hard drillingFat clay (CH)  very stiff, moist to wet, light gray, (con't.).
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67.5

Fat clay (CH)  very stiff, moist to wet, light gray, (con't.).

Poorly graded sand with silt (SP-SM)  loose, saturated,
light gray.
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Poorly graded sand with silt (SP-SM)  loose, saturated,
light gray, (con't.).
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83.0

Boring terminated at 83.0 ft.
Well set with 45.0 ft. stainless steel
0.040 slot screen and 40 ft.of
screen, stainless steel riser
Sand collapsed to 55.0 ft. and
coarse sand was added to 29.0 ft.

2 batches of
Baroid/Portland/Bentonite mix and
3 bags of bentonite slurry mix to
surface
Added 3 bucket pellets to top off
Stick-Up = 5.0 ft.
Water Level =2.0ft. Below top of
riser, 3.0 ft. above ground surface

Poorly graded sand with silt (SP-SM)  loose, saturated,
light gray, (con't.).

Bottom of boring at 83 ft bgs
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Yes

Flush Threaded

5"Baroid/Portland/Bentonite

Tremie

4/16/2012

Bentonite slurry
and 3 bags, 3 bucket of benonite pellets

150 gallons

40.0

5.0

5" by 7" Muni-Pak Screens

37.0

10 1/4 in. Charles Klaus

0.040

40

Stainless Steel

Stainless Steel

40

Pre pack then
formation sand to 55.0' additional coarse
sand to 29.0'

25.0

45.0
5"

Pumped well while placing seal and
slurry

4/16/2012

3 ft bgs

29.0

82.0

RW-67B

2.00 ft TOC
4/17/2012

83.0

83.0 ft bgs
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MISC. INFORMATIONNOTES
TOTAL VOLUME OF WATER ADDED
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WATER LEVEL SUMMARY

(ALL MEASUREMENTS FROM GROUND SURFACE)

SCREEN DIAMETER
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TYPE OF FILTERPACK
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WELL SCREEN

WELL NUMBERPROJECT NAME
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STARTED
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TOP OF WELL
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PROJECT

LOCATION SKETCH/COMMENTS SCALE:

2012 Relief Well Installation  Fort Thompson, SD RW-68A
HOLE NO

BEARING

Charles Klaus  Geologist

DRILLING LOG

3. DRILLING AGENCY

89 ft

0 ft

89 ft

NAVD88

1

0

Big Bend Dam
DIVISION

USACE, Omaha District

8.25 ID HSA

4/17/12

NAD83

15. DATE BORING

14. ELEVATION GROUND WATER

LOCATION COORDINATES

5. DIRECTION OF BORING

INSTALLATION SHEET

NWD

16. ELEVATION TOP OF BORING

RW-68A

17. TOTAL CORE RECOVERY FOR BORING

State Plane

---

11. MANUFACTURER'S DESIGNATION OF DRILL

N/A

OF SHEETS

VERTICAL

4. NAME OF DRILLER

COMPLETED

VERTICAL

Soil descriptions from auger cuttings.
Top 5.0 ft. drilled with center bit, then auger was pulled and a center plug was installed
There were no representative cuttings brought to the surface from 37.5' to 72.5' and no cuttings at all from 72.5' to 89'.
Soil classification was based upon ease of drilling, rig sounds, cross section provided and what was seen in nearby
wells.
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1.0

Start drilling on 4/17/2012
Easy drilling

Lean clay (CL)  Clayey topsoil.

Silty sand (SM)  loose to medium dense, wet to saturated,
greenish gray.
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Silty sand (SM)  loose to medium dense, wet to saturated,
greenish gray, (con't.).
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Silty sand (SM)  loose to medium dense, wet to saturated,
greenish gray, (con't.).
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37.5
Moderate drilling
No clay in cuttings

Silty sand (SM)  loose to medium dense, wet to saturated,
greenish gray, (con't.).

Fat clay (CH)  stiff to very stiff, wet, dark gray.
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Fat clay (CH)  stiff to very stiff, wet, dark gray, (con't.).
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57.0

Moderate drilling
No clay in cuttings

Easier drilling

Fat clay (CH)  stiff to very stiff, wet, dark gray, (con't.).

Poorly graded sand (SP)  medium dense, saturated, dark
gray.
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63.0
Moderate drilling
No clay in cuttings

Poorly graded sand (SP)  medium dense, saturated, dark
gray, (con't.).

Fat clay (CH).

DEPTH Nf

B
lo

w
s/

0.
5 

ft

ELEV

DRILLING LOG (Cont Sheet)

NAVD88

SHEET

HORIZONTAL

2012 Relief Well Installation

REMARKS

LE
G

E
N

D

SHEETS
8

PROJECT

OF

NAD83
COORDINATE SYSTEM

Big Bend Dam
INSTALLATION

VERTICAL

%
REC

S
am

pl
e

N
um

be
r

%
REC

10

State Plane

60

61

62

63

64

65

66

67

68

69

70

FIELD CLASSIFICATION OF MATERIALS
(Description)

Boring Designation RW-68ADEC 10

Boring Designation RW-68A

SHEET 8 of 10NWO FORM 1836-A



72.5
Easy drilling
No cuttings

Fat clay (CH)  (con't.).

Poorly graded sand (SP).
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89.0

Boring terminated at 89.0 ft.
Well set with 40.0 ft. stainless steel
0.040 slot screen and 50 ft.of
screen, stainless steel riser
Sand collapsed to 57.0 ft. and
coarse sand was added to 37.0 ft.

3 batches of
Baroid/Portland/Bentonite mix and
4 bags of bentonite slurry mix to 3
ft. below ground surface
Stick-Up = 1.47 ft.
Water Level =1.29ft. Below top of
riser

Poorly graded sand (SP)  (con't.).

Bottom of boring at 89 ft bgs
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Yes

Flush Threaded

5"Baroid/Portland/Bentonite

Tremie

4/18/2012

Bentonite slurry
and 4 bags, 3 bucket of benonite pellets

150 gallons

50.0

1.5

5" by 7" Muni-Pak Screens

47.9

10 1/4 in. Charles Klaus

0.040

40

Stainless Steel

Stainless Steel

40

Pre pack then
formation sand to 57.0' additional coarse
sand to 37.0'

31.0

40.0
5"

Pumped well while placing seal and
slurry

4/17/2012

---
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4/19/2012

89.0

89.0 ft bgs

SLOT WIDTH

TYPE OF MATERIAL

SCHEDULE

JOINTS

LE
N

G
T

H
 O

F
 S

O
LI

D
 P

IP
E

TOP OF CASING ELEVATION

WELL LOCATION (Coordinates or Station)
2012 Relief Well Installation

OTHER

GROUND
SURFACE

Revised Mar 2011

BOTTOM OF WELL SCREEN

TOP OF SEAL

ft.

ft.

ft.

ft.

ft.

RELIEF WELL CONSTRUCTION DIAGRAM

CONTINUOUS WRAPPED?

DIAMETER
SEAL
TYPE OF SEAL

NO SCALE

MATERIAL

COMPLETED

ft.

BOTTOM OF BOREHOLE

BOTTOM OF CAP OR SUMP

TOP OF FILTERPACK

ft.

FILTERPACK

TOP OF SCREEN

S
C

R
E

E
N

 L
E

N
G

T
H

METHOD

BORING DIAMETER SIGNATURE OF INSPECTOR/INSTALLER

MISC. INFORMATIONNOTES
TOTAL VOLUME OF WATER ADDED
DURING CONSTRUCTION (IF ANY)

OPEN BOREHOLE
AFTER INSTALLATION

WATER LEVEL SUMMARY

(ALL MEASUREMENTS FROM GROUND SURFACE)

SCREEN DIAMETER

SCHEDULE

MATERIAL

TYPE OF FILTERPACK

SURFACE COMPLETION

WELL CASING

WELL SCREEN

WELL NUMBERPROJECT NAME

LOCATION

DATE INSTALLED

TOTAL DEPTH OF BOREHOLE

STARTED

ft.

BACKFILL

TOP OF WELL

COMPLETED

STICK-UP (ft) =

Big Bend Dam Fort Thompson, SD



PROJECT

LOCATION SKETCH/COMMENTS SCALE:

2012 Relief Well Installation  Fort Thompson, SD RW-68B
HOLE NO

BEARING

Charles Klaus  Geologist

DRILLING LOG

3. DRILLING AGENCY

90 ft

0 ft
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NAVD88

1

0

Big Bend Dam
DIVISION

USACE, Omaha District

8.25 ID HSA

4/18/12

NAD83

15. DATE BORING

14. ELEVATION GROUND WATER

LOCATION COORDINATES

5. DIRECTION OF BORING

INSTALLATION SHEET

NWD

16. ELEVATION TOP OF BORING

RW-68B

17. TOTAL CORE RECOVERY FOR BORING

State Plane

---

11. MANUFACTURER'S DESIGNATION OF DRILL

N/A

OF SHEETS

VERTICAL

4. NAME OF DRILLER

COMPLETED

VERTICAL

Relocated well approximately 25.0 ft. north  near PZ-25R.
There were no cuttings brought to the surface from 65' to 90'.
Soil classification was based upon ease of drilling, rig sounds, cross section provided, and what was seen in nearby
wells.
Original boring was drilled on 2/16/2012, and was abandoned and redrilled on 4/18/2012.
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1.0

Start drilling on 4/18/2012
Easy drilling

@ 0 ft.

Silt (ML)  very soft, wet, black, some organics.
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13.0
Easy drilling

Silt (ML)  very soft, wet, black, some organics, (con't.).

Poorly graded sand (SP)  very loose to loose, saturated,
light gray.
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Poorly graded sand (SP)  very loose to loose, saturated,
light gray, (con't.).
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Poorly graded sand (SP)  very loose to loose, saturated,
light gray, (con't.).
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49.0

Poorly graded sand (SP)  very loose to loose, saturated,
light gray, (con't.).

Lean clay (CL-ML)  very stiff, moist, gray.
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Moderate to hard drillingLean clay (CL-ML)  very stiff, moist, gray, (con't.).
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65.0
Easy drilling, no cuttings

Lean clay (CL-ML)  very stiff, moist, gray, (con't.).

Poorly graded sand (SP).
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Poorly graded sand (SP)  (con't.).
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90.0

Poorly graded sand (SP)  (con't.).

@ 88.1 ft, Some gravel on bit when removed.

Bottom of boring at 90 ft bgs
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Boring terminated at 90.0 ft.
Well set with 40.0 ft. stainless steel
0.040 slot screen and 50 ft.of
screen, stainless steel riser
Sand collapsed to 57.0 ft. and
coarse sand was added to 38.0 ft.

3 batches of
Baroid/Portland/Bentonite mix and
7 bags of bentonite slurry
Stick-Up = 1.4 ft.
Water Level =3.3ft. Below top of
riser
Total depth = 90.0 ft.
W.S. = 88.6 ft.
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Yes

Flush Threaded

5"Baroid/Portland/Bentonite

Tremie

4/19/2012

Bentonite Slurry
7 bags

150 gallons

50.0

1.4

5" by 7" Muni-Pak Screens

48.6

10 1/4 in. Charles Klaus

0.040

40

Stainless Steel

Stainless Steel

40

Pre pack then
formation sand to 57.0' additional coarse
sand to 38.0'

32.0

40.0
5"

Pumped well while placing seal and
slurry

4/18/2012

---
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88.6

RW-68B

3.30 ft TOC
4/19/2012

90.0

90.0 ft bgs
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2. HOLE NUMBER

17. TOTAL CORE RECOVERY FOR BORING

State Plane

---

11. MANUFACTURER'S DESIGNATION OF DRILL

N/A

HORIZONTAL

13. TOTAL NUMBER CORE BOXES
Sam Thomas

UNDISTURBED

Charles Klaus  Geologist
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5. DIRECTION OF BORING

10. SIZE AND TYPE OF BIT

VERTICAL

12. TOTAL SAMPLES

DRILLING LOG

3. DRILLING AGENCY

89 ft

0 ft

89 ft

NAVD88

RW-68A

14. ELEVATION GROUND WATER

Gus Pech 1300C

18. SIGNATURE AND TITLE OF INSPECTOR

DEG FROM
VERTICAL

4/17/12

1. PROJECT

DISTURBED

COMPLETED

Big Bend Dam
DIVISION

USACE, Omaha District

8.25 ID HSA
2012 Relief Well Installation

0

1INSTALLATION SHEET

NWD

16. ELEVATION TOP OF BORING

NAD83

15. DATE BORING
STARTEDVERTICAL

4. NAME OF DRILLER

OF SHEETS

Soil descriptions from auger cuttings.
Top 5.0 ft. drilled with center bit, then auger was pulled and a center plug was installed
There were no representative cuttings brought to the surface from 37.5' to 72.5' and no cuttings at all from 72.5' to 89'.
Soil classification was based upon ease of drilling, rig sounds, cross section provided and what was seen in nearby
wells.

Static Water Level Depth Groundwater Encountered

LOCATION SKETCH/COMMENTS

HOLE NO
2012 Relief Well Installation  Fort Thompson, SD RW-68A
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Lean clay (CL)  Clayey topsoil.

Silty sand (SM)  loose to medium dense, wet to saturated,
greenish gray.

Start drilling on 4/17/2012
Easy drilling

1.0

FIELD CLASSIFICATION OF MATERIALS
(Description)

Big Bend Dam
VERTICAL

NAVD882012 Relief Well Installation

%
REC

B
lo

w
s/

0.
5 

ft

INSTALLATION

OF

COORDINATE SYSTEM

%
REC

S
am

pl
e

N
um

be
r

0

1

2

3

4

5

6

7

8

9

10

10

State Plane

SHEET

HORIZONTAL

ELEV

DRILLING LOG (Cont Sheet)

REMARKS

LE
G

E
N

D

SHEETS
2

PROJECT

NfDEPTH

NAD83

SHEET 2 of 10
DEC 10

Boring Designation RW-68A

NWO FORM 1836-A Boring Designation RW-68A



Silty sand (SM)  loose to medium dense, wet to saturated,
greenish gray, (con't.).
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Silty sand (SM)  loose to medium dense, wet to saturated,
greenish gray, (con't.).
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Silty sand (SM)  loose to medium dense, wet to saturated,
greenish gray, (con't.).

Fat clay (CH)  stiff to very stiff, wet, dark gray. Moderate drilling
No clay in cuttings
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Fat clay (CH)  stiff to very stiff, wet, dark gray, (con't.).
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Fat clay (CH)  stiff to very stiff, wet, dark gray, (con't.).

Poorly graded sand (SP)  medium dense, saturated, dark
gray.

Moderate drilling
No clay in cuttings

Easier drilling
57.0
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Poorly graded sand (SP)  medium dense, saturated, dark
gray, (con't.).

Fat clay (CH). Moderate drilling
No clay in cuttings

63.0
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Fat clay (CH)  (con't.).

Poorly graded sand (SP). Easy drilling
No cuttings

72.5
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Poorly graded sand (SP)  (con't.).

Bottom of boring at 89 ft bgs

Boring terminated at 89.0 ft.
Well set with 40.0 ft. stainless steel
0.040 slot screen and 50 ft.of
screen, stainless steel riser
Sand collapsed to 57.0 ft. and
coarse sand was added to 37.0 ft.

3 batches of
Baroid/Portland/Bentonite mix and
4 bags of bentonite slurry mix to 3
ft. below ground surface
Stick-Up = 1.47 ft.
Water Level =1.29ft. Below top of
riser

89.0
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(Description)
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RW-68A

1.29 ft TOC
4/19/2012

40

37.0

87.9

89.0

Baroid/Portland/Bentonite

Bentonite slurry
and 4 bags, 3 bucket of benonite pellets

Stainless Steel

Yes

Pre pack then
formation sand to 57.0' additional coarse
sand to 37.0'

4/18/2012

10 1/4 in. Charles Klaus

31.0

40.0

Pumped well while placing seal and
slurry

4/17/2012

---

629568.373N  2199481.649E NAD83

Stainless Steel

Flush Threaded

89.0 ft bgs

1381.70 ft NAVD88

Tremie

7"

0.040

40

Yes

150 gallons

50.0

1.5

47.9

5"

OPEN BOREHOLE
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WELL NUMBERPROJECT NAME
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DATE INSTALLED

TOTAL DEPTH OF BOREHOLE

STARTED

ft.

TOP OF CASING ELEVATION

WELL LOCATION (Coordinates or Station)

TYPE OF MATERIAL

2012 Relief Well Installation
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Big Bend Dam Fort Thompson, SD
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WATER LEVEL SUMMARY

Revised Mar 2011
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RELIEF WELL CAPACITY/DRA WDOWN TEST DATA FORM 

Project: 
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Step#l 
Pumping Rate 

(gpm) 

Time Depth To 
Water2 

0 () 
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' ' Static water level recorded prior to capac1ty/drawdown test. All measurements in 0601 feet. 3 Well Depth afte,r pumping step. ...../ J 
4 ~aunt~~ relative ~ain size of sand captured fro. m outfall du~n~ test. ( ')) Vt -.f Pr S k~,dfl'""j ~H /""""f ~'A.- /'((lVI At 
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Top of Screen 

JMuni-Pak ~ 

Bottom of Screen &''I' 

\Bottom of Sump ~ ' ' 

Capacity Pump Test Diagram Date G/z. 7/ { 3 
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