Appendix C: Laboratory Data



Big Bend Dam RW Collector Pipe Replacement

Fort Thompson, SD
Received 6-28-2021
Terracon Project No. 05215156

Boring and Depth . Sieve % Passing Atterberg .
Sample Nos. ) Description USCs Required Tests
1" g | w2 | s #4 #10 | #0 | #o | #0 [ #200 | LL PL PI
PH21-01 o . . )
D-3 1.7'-2.0 2.5Y 4/3 Olive Brown Clayey Sand 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 | o5 o | 1000 | 100.0 | 1000 | 1000 | 1000 | 985 | 768 | 204 | 144 | 7.9 Visual Class, Sieve Hydro
Graded Sand with Clay
D-6 5559 25Y512 G'ay'sggrrlgwn Silty, Clayey | sc.sm | 100.0 | 1000 | 1000 | 1000 | 1000 | 1000 | 997 | 953 | 646 | 151 Visual Class, Sieve Hydro
D-8 8.0-9.5' 2.5Y 5/1 Gray Lean Clay with Sand cL 100.0 | 100.0 | 1000 | 1000 | 100.0 | 100.0 | 99.4 | 972 | 908 | 828 | 30 22 8 | Visual Class, Sieve Hydro, AL
D-10 18.0-19.5 | 2°Y6/2Light Brownish Gray Poorly | op o | 1600 | 100.0 | 1000 | 1000 | 1000 | 1000 | 977 | 885 | 499 | 57 Visual Class, Sieve Hydro
Graded Sand with Clay
D-12 28.0-205 | 2°Y 43 0Olive Brown Poorly Graded | oo o | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 986 | 869 | 437 | 58 Visual Class, Sieve Hydro
Sand with Clay
D-14 38.0-30.5 | 2°Y4/30Olive Brown Poorly Graded | oo o | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 989 | 857 | 433 | 75 Visual Class, Sieve Hydro
Sand with Clay
PH21-02 1.0-2.0 10YR 4/4 Dark Yellowish Brown sc 1000 | 1000 | 1000 | 976 | 955 | 893 | 634 | 276 | 176 | 130 Visual Class, Sieve Hydro
D-2 Clayey Sand
D-3 3.0-4.0' 2.5Y 5/1 Gray Clayey Sand sc 100.0 | 1000 | 12000 | 970 | 951 | 938 | 915 | 831 | 552 | 145 Visual Class, Sieve Hydro
D-4 4.0-4.5' 2.5Y 4/1 Dark Gray Sandy Lean Clay cL 100.0 | 100.0 | 1000 | 1000 | 1000 | 9.2 | 902 | 842 | 739 | 607 | 32 19 13 | Visual Class, Sieve Hydro, AL
D-7 8.6'9.5' 2:5Y 612 Light Brownish Gray Poorly | ¢p o | 1000 | 100.0 | 1000 | 100.0 | 1000 | 1000 | 999 | 976 | 638 | 95 Visual Class, Sieve Hydro
Graded Sand with Clay
D-9 18.0-19.5' 25Y 513 Light Olive Brown Poorly sP-sc | 1000 | 1000 | 100.0 | 100.0 | 1000 | 1000 | 987 | 904 | 529 | 68 Visual Class, Sieve Hydro
Graded Sand with Clay
D-10 23.0-245 |25 52 Grayish g’;‘;‘g" Poorly Graded| ¢ 1000 | 1000 | 100.0 | 100.0 | 100.0 | 99.9 | 949 | 736 | 101 | 41 Visual Class, Sieve Hydro
D-12 33.0-345 |25 52 Crayish g’;‘;‘g" Poorly Graded| ¢ 1000 | 100.0 | 100.0 | 100.0 | 100.0 | 1000 | 951 | 513 | 108 | 4.0 Visual Class, Sieve Hydro
PH21-03 28.0-205 | 2OY 43 0Olive Brown Poorly Graded | o o1 | 1000 | 1000 | 1000 | 1000 | 1000 | 998 | 956 | 777 | 443 | 62 Visual Class, Sieve Hydro
D-2 Sand with Silt
D-3 33.0-3a5 | 25V4R O'S";igwnv‘;]”gggr'y Graded | gpsc | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 996 | 932 | 457 | 60 Visual Class, Sieve Hydro




Big Bend Dam RW Collector Pipe Replacement

Terracon Project No. 05215156

Fort Thompson, SD
Received 6-28-2021

Boring and Depth . Sieve % Passing Atterberg .
Sample Nos. ) Description USCs Required Tests
1 3 | we | oae #4 #10 | #20 | #0 | #0 | #00 | LU PL pI

D-4 38.0-395 |>OY 52 Crayish ga”;‘c'i"” Poorly Graded | o, 100.0 | 1000 | 1000 | 1000 | 100.0 | 100.0 | 966 | 519 | 96 3.0 Visual Class, Sieve Hydro

prizsos 180-195 | 25Y6ADark 2;?;'300”3’ Graded sP 100.0 | 1000 | 1000 | 2000 | 12000 | 99.9 | 97.3 | 801 | 352 | 27 Visual Class, Sieve Hydro
D-3 28.0-29.5' 2.5Y 6/1 Dark 2;?;'300”3’ Graded sp 100.0 | 1000 | 1000 | 1000 | 100.0 | 1000 | 982 | 842 | 408 | 42 Visual Class, Sieve Hydro

PH21-05 o . .
o1 18.0-19.5 2.5Y 5/1 Gray Poorly Graded Sand sp 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 1000 | 980 | 752 | 331 | 38 Visual Class, Sieve Hydro
D-2 23.0-245 | 2.5Y5/1 Gray Poorly Graded Sand sp 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 1000 | 984 | 682 | 7.9 24 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 | 1200.0 | 100.0 | 99.9 | 99.0 | 53.1 Visual Class, Sieve Hydro
D-13 75760 | G 15N Grav{i;"girllty Graded Sand | = o gy | 100.0 | 1000 | 1000 | 12000 | 991 | 978 | 942 | 785 | 263 | 102 Visual Class, MA
D-14 78.0-79.5' 2.5Y 5/1 Gray Silty Sand M 100.0 | 100.0 | 100.0 | 1000 | 100.0 | 99.4 | 972 | 769 | 398 | 173 Visual Class, Sieve Hydro
D-16 841845 |25Y4/1DarkGray Well Graded Sand | - o\ o | 1000 | 1000 | 943 | 918 | 835 | 724 | 530 | 327 | 140 | 70 Visual Class, MA

with Silt and Gravel

PH21-06B o . .
s 4.0-4.5 2.5Y 5/1 Gray Sandy Lean Clay cL 100.0 | 100.0 | 100.0 | 1000 | 99.7 | 985 | 960 | 908 | 754 | 602 | 26 18 8 | visual Class, Sieve Hydro, AL
D5 8.0-9.5 2.5Y 5/2 Grayish Brown Silty Sand M 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 1000 | 99.0 | 862 | 448 | 145 Visual Class, Sieve Hydro
D-6 13.0-145 |25Y 572 Grayish Brown Poorly Graded| - op, o | 1000 | 100.0 | 1000 | 1000 | 1000 | 1000 | 992 | 872 | 446 | 81 Visual Class, Sieve Hydro

Sand with Clay

PH21-06 23.0-245 | 25Y43Olive Brown Poorly Graded | op o | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 995 | 904 | s15 | 7.9 Visual Class, Sieve Hydro
D-2 Sand with Clay
D-9 48.0-49.5' 2.5Y 5/1 Gray Sandy Silt ML 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 12000 | 99.9 | 992 | 957 | 644 Visual Class, Sieve Hydro
D-10 53.0-53.7 | 2.5Y 3/1 Very Dark Gray Silty Sand M 100.0 | 100.0 | 100.0 | 1000 | 989 | 985 | 958 | 888 | 447 | 196 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 | 966 | 513 Visual Class, Sieve Hydro




Big Bend Dam RW Collector Pipe Replacement
Fort Thompson, SD
Received 6-28-2021
Terracon Project No. 05215156

D-12 58.0-60.0' 2.5Y 3/1 very Dark Gray Poorly sp 100.0 | 1000 | 12000 | 1000 | 1000 | 100.0 | 99.6 | 916 | 199 | 48 Visual Class, Sieve Hydro
Graded Sand
D-13 63.5-65.0' 2.5Y 3/2 very Dark Grayish Brown sc 100.0 | 1000 | 1000 | 1000 | 995 | 99.3 | 988 | 949 | 598 | 126 Visual Class, Sieve Hydro
Clayey Sand
D-15 69.0-60.5 | L0YR 5/2 Grayish Brown Well Graded | o\ o | 1000 | 1000 | 2000 | 989 | 910 | 825 | 723 | 363 | 121 | 83 Visual Class, MA
Sand with Silt
D-16 73.0-73.g | 10YR5/2 Grayish Brown Well Graded |\ o | 1000 | 1000 | 936 | 936 | 886 | 764 | 304 | 170 | 114 | 93 Visual Class, Sieve Hydro
Sand with Clay
D-17 73.8-74.5' 2.5Y 412 Dark g‘;‘fh Brown Silty SM 1000 | 1000 | 960 | 960 | 951 | 946 | 939 | 875 | 487 | 152 Visual Class, Sieve Hydro
D-18 78.0-79.5 |25Y 5/2 Grayish Brown Poorly Graded | g5 g\ | 1000 | 1000 | 1000 | 1000 | 998 | 989 | 909 | 613 | 254 | 7.7 Visual Class, MA
Sand with Silt
BH20-01 9.0-100 | 25Y /2 Light Brownish Gray Poorly | o o | 15090 | 1000 | 1000 | 1000 | 1000 | 1000 | 916 | 639 | 311 | 58 Visual Class, Sieve Hydro
D-7 Graded Sand with Clay
Briagoz o100 | 25Y62Light 2:1"(‘1’”'5" Gray Silty SM 100.0 | 1000 | 1000 | 2000 | 12000 | 2000 | 994 | 902 | 590 | 160 Visual Class, Sieve Hydro
BH20-03 3.0-40 10YR 4/4 Dark Yellowish Brown sc 100.0 | 1000 | 1000 | 985 | 938 | 861 | 624 | 360 | 251 | 173 Visual Class, Sieve Hydro
D-4 Clayey Sand
Briagos 655 | 2o OBOnYSlowsnBromnSIy | gy | 1000 | 1000 | 1000 | 1000 | 1000 | 996 | 50 | 871 | 740 | 459 Visual Class, Sieve Hydro
BH;_%'% 13.0-145 | 25Y6/3Light Yg!g(‘;"'Sh Brown Silty SM 100.0 | 1000 | 1000 | 1000 | 1000 | 995 | 973 | 927 | 593 | 241 Visual Class, Sieve Hydro




LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT. ATTERBERG LIMITS 05215156 BIG BEND RW COLLE.GPJ TERRACON_DATATEMPLATE.GDT 7/28/21

ATTERBERG LIMITS RESULTS
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Boring ID Depth | LL | PL Pl | Fines | USCS | Description
@ PH21-01 8-95| 30 22 8 82.8 CL Lean Clay with Sand
IX| PH21-02 4-45| 32 19 13 60.7 CL Sandy Lean Clay
A| PH21-06B 4-45| 26 18 8 60.2 CL Sandy Lean Clay

PROJECT: Big Bend RW Callector Pipe
Replacement FFP Pilot Hole

SITE: BIA Rd 4 and Native American Scenic

Byway

Fort Thompson, SD

15080 A Cir
Omaha, NE

PROJECT NUMBER: 05215156

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

EXHIBIT: B-1




LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GRAIN SIZE: USCS 1 05215156 BIG BEND RW COLLE.GPJ TERRACON_DATATEMPLATE.GDT 7/28/21

GRAIN SIZE DISTRIBUTION

ASTM D422 | ASTM C136
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U.S. SIEVE NUMBERS

HYDROMETER

6 43 215 lgg U238 3 4 6 10,416 54 30 45 50 gy 10044200 o
100 [ : LT T ] ] # NEi.N : [ IREE
95 : : :
) N : :
TN \ll :
90 : : : 10
85
80 \ : 20
. \ 1l
70 30
65 :
60 40 5
: N :
O 55 : : 2
w : : z
= : \ : =
> 50 g g 500
m : : o
- IR 3
W 45 : : -
z : \ \ : o
[ Pyl
% 40 60
FERIRN :
5 : . m
o : \ : o)
30 : 70~
25 \
20 \ : 80
15 \g\\\ﬁ
10 - == 90
: ﬂ\m A
5 ST —X
0 N
100 10 1 0.1 0.01 O.O&?O
GRAVEL SAND
COBBLES - - - SILT OR CLAY
coarse fine coarse medium fine
BORING ID DEPTH % COBBLES | % GRAVEL % SAND % SILT % FINES % CLAY USCS
[ ] BH20-01 9-10 0.0 0.0 94.2 25 3.3 SP-SC
X BH20-02 8-10 0.0 0.0 84.0 10.6 55 SM
A BH20-03 3-4 0.0 6.2 76.6 5.0 12.3 SC
@ X A SOIL DESCRIPTION
Sieve |% Finer| Sieve |% Finer| Sieve |% Finer|| ® Poorly Graded Sand with Clay (SP-SC)
#10 100.0 #10 100.0 1/2" 100.0 .
o GRA'; SIZE #20 | 9162 | #20 | 9936 | 3/8" | 9g.s3 || X Silty Sand (SM)
A #40 63.86 #40 90.16 #4 93.82
#80 | 31.00 | #80 | 58.98 | #10 | 808 || 4 Clayey Sand (SC)
Deo 0.384 0.185 0.798 #200 | 5.8 | #200 | 16.03 | #20 | 62.39
#40 36.02
Dy, 0.173 0.1 0.265 w80 | 2006 || REMARKS ‘ .
Dy 0.087 0.034 0.002 #200 | 17.26 || @ 2.5Y 6/2 Light Grayish Brown
COEFFICIENTS X 2.5Y 6/2 Light Grayish Brown
Cc 0.90 158 38.79 A 10YR 4/4 Dark Yellowish Brown
Cy 4.43 5.45 351.77
PROJECT: Big Bend RW Caollector Pipe ]
Replacement FFP Pilot Hole PROJECT NUMBER: 05215156
SITE: BlA %%aa;nd Native American Scenic CLIENT: US Army Corps of Engineers (USACE)
Fort Thompson, SD 15080 A Cir Omaha, NE
Omaha, NE
EXHIBIT: B-1




LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GRAIN SIZE: USCS 1 05215156 BIG BEND RW COLLE.GPJ TERRACON_DATATEMPLATE.GDT 7/28/21

GRAIN SIZE DISTRIBUTION

ASTM D422 | ASTM C136

U.S. SIEVE OPENING IN INCHES |

U.S. SIEVE NUMBERS

HYDROMETER
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GRAVEL SAND
COBBLES - - - SILT OR CLAY
coarse fine coarse medium fine
BORING ID DEPTH % COBBLES | % GRAVEL % SAND % SILT % FINES % CLAY USCS
[ ] BH20-04 6.5-8.5 0.0 0.0 54.1 37.0 8.9 SM
X BH20-06 13-145 0.0 0.0 75.9 16.1 8.1 SM
A PH21-01 1.7-2 0.0 0.0 84.7 6.1 9.2 SC
@ X A SOIL DESCRIPTION
Sieve |% Finer| Sieve |% Finer| Sieve |% Finer|| @ Silty Sand (SM)
#4 100.0 #4 100.0 #4 100.0 .
o GRA'; SIZE #10 | 996 | #10 | 9953 | #10 | o7.e1 ||X Silty Sand (SM)
A #20 95.93 #20 97.26 #20 89.36
#40 | 87.11 | #40 | 9268 | #40 | 75.03 || A Clayey Sand (SC)
Deo 0.116 0.183 0.241 #80 | 73.99 | #80 | 59.33 | #80 | 51.86
D30 0.035 0.087 0.107 #200 45.92 #200 24.12 #200 15.26 REMARKS
Dy 0.008 0.01 0.008 @ 2.5Y 6/3 Light Yellowish Brown
COEFFICIENTS X 2.5Y 6/3 Light Yellowish Brown
Cc 134 4.18 5.88 A 2.5Y 4/3 Olive Brown
Cy 15.05 18.60 29.93
PROJECT: Big Bend RW Caollector Pipe ]
Replacement FFP Pilot Hole PROJECT NUMBER: 05215156
SITE: BlA %%aa;nd Native American Scenic CLIENT: US Army Corps of Engineers (USACE)
Fort Thompson, SD 15080 A Cir Omaha, NE
Omaha, NE
EXHIBIT: B-2




LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GRAIN SIZE: USCS 1 05215156 BIG BEND RW COLLE.GPJ TERRACON_DATATEMPLATE.GDT 7/28/21

GRAIN SIZE DISTRIBUTION
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U.S. SIEVE OPENING IN INCHES |
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GRAVEL SAND
COBBLES - - - SILT OR CLAY
coarse fine coarse medium fine
BORING ID DEPTH % COBBLES | % GRAVEL % SAND % SILT % FINES % CLAY USCS
[ PH21-01 3-41 0.0 0.0 92.1 2.8 5.1 SP-SC
X PH21-01 55-59 0.0 0.0 84.9 7.9 7.1 SC-SM
A PH21-01 8-95 0.0 0.0 17.2 62.7 20.0 CL
(] X A SOIL DESCRIPTION
Sieve |% Finer| Sieve |% Finer| Sieve |% Finer|| @ Poorly Graded Sand with Clay (SP-SC)
#4 100.0 #10 100.0 #10 100.0 ;
GRAIN SIZE #10 9854 | #20 99.72 #20 99.4 X Silty, Clayey Sand (SC-SM)
e 3 A || et] o) a0 | S | s Leanciaywin saa(c
Do 0.665 0.166 0.036 #80 | 1436 | #200 | 15.06 | #200 | 82.75
Dao 0.429 0.098 0.014 #200 | 7.88 REMARKS
Dy 0.1 0.036 @ 10YR 4/2 Dark Grayish Brown
COEFFICIENTS X 2.5Y 5/2 Grayish Brown
Cc 277 159 A 25Y5/1 Gray
Cy, 6.65 4.60
PROJECT: Big Bend RW Caollector Pipe ]
Replacement FFP Pilot Hole PROJECT NUMBER: 05215156
SITE: BIA %%aa;nd Native American Scenic CLIENT: US Army Corps of Engineers (USACE)
Fort Thompson, SD 15080 A Cir Omaha, NE
Omaha, NE
EXHIBIT: B-3




LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GRAIN SIZE: USCS 1 05215156 BIG BEND RW COLLE.GPJ TERRACON_DATATEMPLATE.GDT 7/28/21

GRAIN SIZE DISTRIBUTION

ASTM D422 | ASTM C136
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U.S. SIEVE NUMBERS |
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GRAVEL SAND
COBBLES - - - SILT OR CLAY
coarse fine coarse medium fine
BORING ID DEPTH % COBBLES | % GRAVEL % SAND % SILT % FINES % CLAY USCS
[ ] PH21-01 18-19.5 0.0 0.0 94.3 1.8 3.9 SP-SC
X PH21-01 28 -28.5 0.0 0.0 94.2 2.2 3.6 SP-SC
A PH21-01 38-39.5 0.0 0.0 92.5 3.2 4.3 SP-SC
@ X A SOIL DESCRIPTION
Sieve |% Finer| Sieve |% Finer| Sieve |% Finer|| ® Poorly Graded Sand with Clay (SP-SC)
#10 100.0 #10 100.0 #10 100.0 :
GRAIN SIZE #20 9773 #20 98.6 #20 98.94 X Poorly Graded Sand with Clay (SP-SC)
b X A A0 | BBo2 | xa0 | 808 A0 | 827 || A Poorly Graded Sand with Clay (SP-SC)
Deo 0.225 0.249 0.253 #200 | 5.7 | #200 | 5.76 | #200 | 7.51
Dy, 0.121 0.131 0.13 REMARKS
Dy 0.082 0.083 0.08 @ 2.5Y 6/2 Light Brownish Gray
COEFFICIENTS X 2.5Y 4/3 Olive Brown
Cc 0.80 0.84 0.84 A 2.5Y 4/3 Olive Brown
Cy 2.76 3.01 3.17
PROJECT: Big Bend RW Caollector Pipe ]
Replacement FFP Pilot Hole PROJECT NUMBER: 05215156
SITE: BlA %%aa;nd Native American Scenic CLIENT: US Army Corps of Engineers (USACE)
Fort Thompson, SD 15080 A Cir Omaha, NE
Omaha, NE
EXHIBIT: B-4




LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GRAIN SIZE: USCS 1 05215156 BIG BEND RW COLLE.GPJ TERRACON_DATATEMPLATE.GDT 7/28/21

GRAIN SIZE DISTRIBUTION
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GRAVEL SAND
COBBLES - - - SILT OR CLAY
coarse fine coarse medium fine
BORING ID DEPTH % COBBLES | % GRAVEL % SAND % SILT % FINES % CLAY USCS
[ ] PH21-02 1-2 0.0 4.5 82.5 3.4 9.7 SC
X PH21-02 3-4 0.0 4.9 80.6 6.8 7.7 SC
A PH21-02 4-45 0.0 0.0 39.3 37.7 23.0 CL
@ X A SOIL DESCRIPTION
Sieve |% Finer| Sieve |% Finer| Sieve |% Finer|| ® Clayey Sand (SC)
1/2" 100.0 1/2" 100.0 #4 100.0
o GRA'; SIZE 38 | 9757 | 38 | 96.96 | #10 | 9617 || X Clayey Sand(SC)
A #4 95.49 #4 95.1 #20 90.23
#10 | 89.25 | #10 | 93.83 | #40 | 8423 || A SandyLeanClay (CL)
Deo 0.796 0.209 0.072 #20 | 6342 | #20 | 9151 | #80 | 73.93
#40 27.64 #40 83.1 #200 60.68
Dy, 0.445 0.105 0.014 260 | 1762 | #s0 | se17 REMARKS .
Dy 0.006 0.034 #200 13.03 | #200 14.48 @ 10YR 4/4 Dark Yellowish Brown
COEFFICIENTS X 2.5Y5/1 Gray
Cc 43.67 153 A 25Y 4/1 Dark Gray
Cy 139.67 6.07
PROJECT: Big Bend RW Caollector Pipe ]
Replacement FFP Pilot Hole PROJECT NUMBER: 05215156
SITE: BlA %%aa;nd Native American Scenic CLIENT: US Army Corps of Engineers (USACE)
Fort Thompson, SD 15080 A Cir Omaha, NE
Omaha, NE
EXHIBIT: B-5




LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GRAIN SIZE: USCS 1 05215156 BIG BEND RW COLLE.GPJ TERRACON_DATATEMPLATE.GDT 7/28/21

GRAIN SIZE DISTRIBUTION
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GRAVEL SAND
COBBLES - - - SILT OR CLAY
coarse fine coarse medium fine
BORING ID DEPTH % COBBLES | % GRAVEL % SAND % SILT % FINES % CLAY USCS
[ ] PH21-02 8.6-95 0.0 0.0 90.5 4.3 5.2 SP-SC
X PH21-02 18-19.5 0.0 0.0 93.2 25 4.4 SP-SC
A PH21-02 23-245 0.0 0.0 95.9 0.8 3.3 SP
( X A SOIL DESCRIPTION
Sieve |% Finer| Sieve |% Finer| Sieve |% Finer|| @ Poorly Graded Sand with Clay (SP-SC)
#10 100.0 #10 100.0 #4 100.0 :
o GRAI; SIZE #20 99.88 #20 98.67 #10 99.89 X Poorly Graded Sand with Clay (SP-SC)
A #40 97.59 #40 90.35 #20 94.88
#80 | 6376 | #80 | 52.86 | #40 | 7363 || A Poorly Graded Sand (SP)
Deo 0.169 0.212 0.343 #200 | 951 | #200 | 6.8 | #80 | 19.12
Dao 0.104 0.117 0.214 #200 | 411 |[DEMARKS
Dy 0.076 0.08 0.106 @ 2.5Y 6/2 Light Brownish Gray
COEFFICIENTS X 2.5Y 5/3 Light Olive Brown
Cc 0.85 0.80 1.26 A 2.5Y 5/2 Grayish Brown
Cy 2.24 2.66 3.24
PROJECT: Big Bend RW Caollector Pipe ]
Replacement FFP Pilot Hole PROJECT NUMBER: 05215156
SITE: BlA %%aa;nd Native American Scenic CLIENT: US Army Corps of Engineers (USACE)
Fort Thompson, SD 15080 A Cir Omaha, NE
Omaha, NE
EXHIBIT: B-6




LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GRAIN SIZE: USCS 1 05215156 BIG BEND RW COLLE.GPJ TERRACON_DATATEMPLATE.GDT 7/28/21
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GRAVEL SAND
COBBLES - - - SILT OR CLAY
coarse fine coarse medium fine
BORING ID DEPTH % COBBLES | % GRAVEL % SAND % SILT % FINES % CLAY USCS
[ ] PH21-02 33-345 0.0 0.0 96.0 1.6 24 SP
X PH21-03 28-29.5 0.0 0.0 93.8 3.6 25 SP-SM
A PH21-03 33-345 0.0 0.0 94.0 25 3.6 SP-SC
@ X A SOIL DESCRIPTION
Sieve |% Finer| Sieve |% Finer| Sieve |% Finer|| ® Poorly Graded Sand (SP)
#10 100.0 #4 100.0 #10 100.0 : .
GRAIN SIZE #20 95.06 #10 99.79 #20 99.63 X Poorly Graded Sand with Silt (SP-SM)
b x A Ao | ke | Ea0 | 9esm ) #A0 | 232 || A Poorly Graded Sand with Clay (SP-SC)
Deo 0.488 0.27 0.233 #200 | 4.04 | #80 | 44.26 | #200 | 6.03
Dao 0.271 0.13 0.127 #200 | 6.15 REMARKS
Dy 0.162 0.082 0.082 @ 2.5Y 5/2 Grayish Brown
COEFFICIENTS X 2.5Y 4/3 Olive Brown
Cc 0.92 0.76 0.85 A 2.5Y 4/3 Olive Brown
Cy 3.01 3.29 2.85
PROJECT: Big Bend RW Caollector Pipe ]
Replacement FFP Pilot Hole PROJECT NUMBER: 05215156
SITE: BlA %%aa;nd Native American Scenic CLIENT: US Army Corps of Engineers (USACE)
Fort Thompson, SD 15080 A Cir Omaha, NE
Omaha, NE
EXHIBIT: B-7




LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GRAIN SIZE: USCS 1 05215156 BIG BEND RW COLLE.GPJ TERRACON_DATATEMPLATE.GDT 7/28/21
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GRAVEL SAND
COBBLES - - - SILT OR CLAY
coarse fine coarse medium fine
BORING ID DEPTH % COBBLES | % GRAVEL % SAND % SILT % FINES % CLAY USCS
[ ] PH21-03 38-39.5 0.0 0.0 97.0 0.6 2.3 SP
X PH21-04 18-19.5 0.0 0.0 97.3 0.6 2.2 SP
A PH21-04 28-29.5 0.0 0.0 95.8 15 2.7 SP
@ X A SOIL DESCRIPTION
Sieve |% Finer| Sieve |% Finer| Sieve |% Finer|| ® Poorly Graded Sand (SP)
#10 100.0 #4 100.0 #10 100.0
o GRA'; SIZE #20 | 9662 | #10 | 99.92 | #20 | 9g.17 || X Poorly Graded Sand (SP)
A #40 51.85 #20 97.32 #40 84.23
#80 | 96 | #40 | 801 | #80 | 4075 || A Poorly Graded Sand (SP)
Deo 0.482 0.289 0.263 #200 | 2.97 | #80 | 35.19 | #200 | 4.21
Dao 0.273 0.156 0.139 #200 | 274 REMARKS
Dy 0.181 0.091 0.086 @ 10YR 5/2 Grayish Brown
COEFFICIENTS X 2.5Y6/1 Gray
Ce 0.85 0.93 0.85 A 2.5Y6/1 Gray
Cy 2.66 3.17 3.06
PROJECT: Big Bend RW Caollector Pipe ]
Replacement FFP Pilot Hole PROJECT NUMBER: 05215156
SITE: BlA %%aa;nd Native American Scenic CLIENT: US Army Corps of Engineers (USACE)
Fort Thompson, SD 15080 A Cir Omaha, NE
Omaha, NE
EXHIBIT: B-8




LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GRAIN SIZE: USCS 1 05215156 BIG BEND RW COLLE.GPJ TERRACON_DATATEMPLATE.GDT 7/28/21
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ASTM D422 | ASTM C136

U.S. SIEVE OPENING IN INCHES |

U.S. SIEVE NUMBERS |

HYDROMETER

6 43 215 lgg 1238 3 4 6 10,416 54 30 45 50 gy 10044200 o
100 T T T T T |"ﬁ$‘€-2i e Nth INIE
95 : \
90 \ 10
85 \
80 \ 20
75 \
70 30
65
60 40 5
't 3
& 55 3
w z
= =
> 50 500
m o
o >
i 45 P
z 0
T Pl
S, &
5 m
2 * o
30 \ 7077
25 \
20 \ & 80
15 \‘\A\
T
10 \1\\\‘ 90
e
5 * A
N N).incc=TrErs=l
100 10 1 0.1 0.01 0.069
GRAVEL SAND
COBBLES - - - SILT OR CLAY
coarse fine coarse medium fine
BORING ID DEPTH % COBBLES | % GRAVEL % SAND % SILT % FINES % CLAY USCS
[ ] PH21-05 18-19.5 0.0 0.0 96.2 1.2 2.7 SP
X PH21-05 23-245 0.0 0.0 97.6 0.2 2.2 SP
A PH21-05 63-64.5 0.0 0.0 46.9 43.5 9.5 ML
@ X A SOIL DESCRIPTION
Sieve |% Finer| Sieve |% Finer| Sieve |% Finer|| ® Poorly Graded Sand (SP)
#10 100.0 #10 100.0 #20 100.0
o GRA'; SIZE #20 | 9796 | #20 | 9843 | #40 | 99.86 || X Poorly Graded Sand (SP)
A #40 75.17 #40 68.23 #80 99.01 .
#80 | 3308 | #80 | 7.89 | #200 | 5308 || A Sandy Silt(ML)
Deo 0.312 0.378 0.086 #200 | 3.82 | #200 | 2.41
Dy, 0.164 0.247 0.041 REMARKS
Dy 0.09 0.185 0.006 @ 2.5Y5/1 Gray
COEFFICIENTS X 2.5Y5/1 Gray
Cc 0.96 0.87 3.20 A Gley 1 4/N Dark Gray
Cy 3.46 2.04 14.01
PROJECT: Big Bend RW Caollector Pipe ]
Replacement FFP Pilot Hole PROJECT NUMBER: 05215156
SITE: BlA %%aa;nd Native American Scenic CLIENT: US Army Corps of Engineers (USACE)
Fort Thompson, SD 15080 A Cir Omaha, NE
Omaha, NE
EXHIBIT: B-9




LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GRAIN SIZE: USCS 1 05215156 BIG BEND RW COLLE.GPJ TERRACON_DATATEMPLATE.GDT 7/28/21
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GRAVEL SAND
COBBLES - - - SILT OR CLAY
coarse fine coarse medium fine
BORING ID DEPTH % COBBLES | % GRAVEL % SAND % SILT % FINES % CLAY USCS
[ ] PH21-05 745 -76 0.0 0.9 88.9 10.2 SP-SM
X PH21-05 78 -79.5 0.0 0.0 82.7 12.1 53 SM
A PH21-05 84.1-845 0.0 16.5 76.4 7.0 SW-SM
@ X A SOIL DESCRIPTION
Sieve |% Finer| Sieve |% Finer| Sieve |% Finer|| ® Poorly Graded Sand with Silt (SP-SM)
3/8" 100.0 #4 100.0 3/4" 100.0 .
GRAIN SIZE #a | 9908 | #10 | 09.42 | 12 | oa3 ||X SiltySand(SM)
hd X A o | axse | Mo % %S | axhe || A well Graded Sand with Silt and Gravel
Deo 0.314 0.287 1.158 #40 | 78146 | #80 | 3977 | #10 | 72.38 (SW-SM)
#80 26.26 #200 17.34 #20 53.0
Dso 0.191 0123 0.375 #200 | 10.19 #0 | 3271 || REMARKS
Dy 0.036 0.109 #30 | 14.03 || ® Gley 15/N Gray
COEFFICIENTS #200 ot X 2.5Y5/1 Gray
Cc 157 1.46 112 A 25Y 4/1 Dark Gray
Cy 4.22 7.98 10.63
PROJECT: Big Bend RW Caollector Pipe ]
Replacement FFP Pilot Hole PROJECT NUMBER: 05215156
SITE: BlA %%aa;nd Native American Scenic CLIENT: US Army Corps of Engineers (USACE)
Fort Thompson, SD 15080 A Cir Omaha, NE
Omaha, NE
EXHIBIT: B-10




LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GRAIN SIZE: USCS 1 05215156 BIG BEND RW COLLE.GPJ TERRACON_DATATEMPLATE.GDT 7/28/21
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GRAVEL SAND
COBBLES - - - SILT OR CLAY
coarse fine coarse medium fine
BORING ID DEPTH % COBBLES | % GRAVEL % SAND % SILT % FINES % CLAY USCS
[ ] PH21-06 23-245 0.0 0.0 92.2 3.6 4.2 SP-SC
X PH21-06 48 - 49.5 0.0 0.0 35.6 49.5 14.9 ML
A PH21-06 53-53.7 0.0 1.1 79.2 11.1 8.5 SM
( X A SOIL DESCRIPTION
Sieve |% Finer| Sieve |% Finer| Sieve |% Finer|| @ Poorly Graded Sand with Clay (SP-SC)
#4 100.0 #10 100.0 3/8" 100.0 .
o GRA'; SIZE #10 | 9996 | #20 | 9992 | #4 | oges ||X SandySit(ML)
A #20 99.52 #40 99.22 #10 98.51 .
#40 | 9036 | #80 | 95.67 | #20 | 95.77 || A Silty Sand (SM)
Deo 0.217 0.069 0.243 #80 | 515 | #200 | 64.4 | #40 | 88.76
#200 7.85 #80 44.68
Dy, 0.117 0.038 0.108 400 | 1904 || REMARKS
Dy 0.078 0.027 @ 2.5Y 4/3 Olive Brown
COEFFICIENTS X 2.5Y5/1 Gray
Cc 0.80 1.80 A 25Y 3/1 Very Dark Gray
Cy 2.77 9.12
PROJECT: Big Bend RW Caollector Pipe ]
Replacement FFP Pilot Hole PROJECT NUMBER: 05215156
SITE: BlA %%aa;nd Native American Scenic CLIENT: US Army Corps of Engineers (USACE)
Fort Thompson, SD 15080 A Cir Omaha, NE
Omaha, NE
EXHIBIT: B-11




LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GRAIN SIZE: USCS 1 05215156 BIG BEND RW COLLE.GPJ TERRACON_DATATEMPLATE.GDT 7/28/21
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GRAVEL SAND
COBBLES - - - SILT OR CLAY
coarse fine coarse medium fine
BORING ID DEPTH % COBBLES | % GRAVEL % SAND % SILT % FINES % CLAY USCS

[ ] PH21-06 53.7-545 0.0 0.0 48.7 37.9 13.5 ML

X PH21-06 58 - 60 0.0 0.0 95.2 2.3 2.4 SP

A PH21-06 63.5 - 65 0.0 0.5 86.9 4.8 7.9 SC

( X A SOIL DESCRIPTION
Sieve |% Finer| Sieve |% Finer| Sieve |% Finer|| ® Sandy Silt (ML)
#4 100.0 #10 100.0 3/8" 100.0
o GRA'; SIZE #10 | 9991 | #20 | 9961 | #4 | 99.49 || X Poorly Graded Sand (SP)
A #20 99.8 #40 91.62 #10 99.31
#40 | 9936 | #80 | 19.80 | #20 | o877 || 4 Clayey Sand (SC)
Deo 0.089 0.291 0.181 #80 | 9657 | #200 | 4.76 | #40 | 94.93
#200 51.34 #80 59.76
Dy, 0.042 0.203 0.104 00 | 1265 || REMARKS
Dy 0.102 0.036 @ 2.5Y 3/1 Very Dark Gray
COEFFICIENTS X 2.5Y 3/1 Very Dark Gray
Ce 1.40 1.67 A 2.5Y 3/2 Very Dark Grayish Brown
Cy 2.87 5.09

PROJECT: Big Bend RW Caollector Pipe ]

Replacement FFP Pilot Hole PROJECT NUMBER: 05215156

SITE: BlA %%aa;nd Native American Scenic CLIENT: US Army Corps of Engineers (USACE)

Fort Thompson, SD 15080 A Cir Omaha, NE
Omaha, NE
EXHIBIT: B-12




LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GRAIN SIZE: USCS 1 05215156 BIG BEND RW COLLE.GPJ TERRACON_DATATEMPLATE.GDT 7/28/21
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GRAVEL SAND
COBBLES - - - SILT OR CLAY
coarse fine coarse medium fine
BORING ID DEPTH % COBBLES | % GRAVEL % SAND % SILT % FINES % CLAY USCS
[ ] PH21-06 69 - 69.5 0.0 9.0 82.7 8.3 SW-SM
X PH21-06 73-73.8 0.0 11.4 79.4 3.2 6.0 SW-SC
A PH21-06 73.8-74.5 0.0 4.9 79.9 9.4 5.8 SM
( X A SOIL DESCRIPTION
Sieve |% Finer| Sieve |% Finer| Sieve |% Finer|| @ Well Graded Sand with Silt (SW-SM)
1/2" 100.0 3/4" 100.0 3/4" 100.0 :
GRAIN SIZE e | oses | 12 | 9382 | 12 | 9602 || X Well Graded Sand with Clay (SW-SC)
® x4 [l a e s ne] 9, sy on
Deo 0.67 1.368 0.231 #20 | 7234 | #10 | 76.44 | #10 | 94.61
#40 36.29 #20 39.41 #20 93.85
Dao 0.34 0.635 011 #80 | 12.05 | #40 | 17.01 | #40 | 87.47 || REMARKS _
Dy 0.112 0.102 0.034 #200 8.3 #80 11.38 #80 48.69 || @ 10YR 5/2 Grayish Brown
#200 9.26 #200 15.21
COEFFICIENTS X 10YR 5/2 Grayish Brown
Ce 155 2.90 1.54 A 2.5Y 4/2 Dark Grayish Brown
Cy 6.01 13.43 6.78
PROJECT: Big Bend RW Caollector Pipe ]
Replacement FFP Pilot Hole PROJECT NUMBER: 05215156
SITE: BlA %%aa;nd Native American Scenic CLIENT: US Army Corps of Engineers (USACE)
Fort Thompson, SD 15080 A Cir Omaha, NE
Omaha, NE
EXHIBIT: B-13




LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GRAIN SIZE: USCS 1 05215156 BIG BEND RW COLLE.GPJ TERRACON_DATATEMPLATE.GDT 7/28/21
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GRAVEL SAND
COBBLES - - - SILT OR CLAY
coarse fine coarse medium fine
BORING ID DEPTH % COBBLES | % GRAVEL % SAND % SILT % FINES % CLAY USCS
[ ] PH21-06 78 -79.5 0.0 0.2 92.0 7.7 SP-SM
X PH21-06B 4-45 0.0 0.4 39.4 40.5 19.7 CL
A PH21-06B 8-95 0.0 0.0 85.5 8.5 6.0 SM
@ X A SOIL DESCRIPTION
Sieve |% Finer| Sieve |% Finer| Sieve |% Finer|| ® Poorly Graded Sand with Silt (SP-SM)
3/8" 100.0 3/8" 100.0 #10 100.0
o GRA'; SIZE #a | 9976 | #4 | 29.65 | #20 | 99.02 || X SandyLean Clay (CL)
A #10 98.89 #10 98.48 #40 86.16 .
#20 | 9088 | #20 | 95.96 | #80 | 44.78 || A Silty Sand (SM)
Deo 0.412 0.074 0.247 #40 | 61.34 | #40 | 90.82 | #200 | 14.5
#30 | 25.41 | #80 | 7541
Dso 0.201 0.02 0117 #200 | 7.72 | #200 | 60.21 REMARKS
Dy 0.084 0.032 @ 10YR 5/2 Grayish Brown
COEFFICIENTS X 2.5Y5/1 Gray
Ce 117 172 A 2.5Y 5/2 Grayish Brown
Cy 4.90 7.63
PROJECT: Big Bend RW Caollector Pipe ]
Replacement FFP Pilot Hole PROJECT NUMBER: 05215156
SITE: BlA %%aa;nd Native American Scenic CLIENT: US Army Corps of Engineers (USACE)
Fort Thompson, SD 15080 A Cir Omaha, NE
Omaha, NE
EXHIBIT: B-14




LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GRAIN SIZE: USCS 1 05215156 BIG BEND RW COLLE.GPJ TERRACON_DATATEMPLATE.GDT 7/28/21
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GRAVEL SAND
COBBLES - - - SILT OR CLAY
coarse fine coarse medium fine
BORING ID DEPTH % COBBLES | % GRAVEL % SAND % SILT % FINES % CLAY USCS
[ ] PH21-06B 13-145 0.0 0.0 91.9 35 45 SP-SC
( SOIL DESCRIPTION
Sieve |% Finer| Sieve |% Finer| Sieve |% Finer|| @ Poorly Graded Sand with Clay (SP-SC)
#10 100.0
GRAIN SIZE 20 99 2
o #40 | 87.24
#80 | 44.56
Deo 0.246 #200 | 8.06
Dso 0.127 REMARKS
D,, 0.079 @ 2.5Y 5/2 Grayish Brown
COEFFICIENTS
C. 0.83
Cy, 3.13
PROJECT: Big Bend RW Caollector Pipe ]
Replacement FFP Pilot Hole PROJECT NUMBER: 05215156
SITE: BlA %%aa;nd Native American Scenic CLIENT: US Army Corps of Engineers (USACE)
Fort Thompson, SD 15080 A Cir Omaha, NE
Omaha, NE
EXHIBIT: B-15




Appendix D: HTRW Report



DEPARTMENT OF THE ARMY

CORPS OF ENGINEERS, OMAHA NE
1616 CAPITOL AVENUE
OMAHA NE 68102-4901

REPLY TO
ATTENTION OF

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.



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

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 J®
BBSD-02A 6.93J
BBSD-00A? <17 V°
BBSD-03A 7.05J
BBSD-04A <i8 U
BBSD-05A <i8 U
BBSD-05A-MS 224 4 ounce glass jar
BBSD-05A-MSD 209 Soil No preservatives
BBSD-06A <19 U 14 day hold time
BBSD-07A <19 U
BBSD-08A <i8 U
BBSD-XXA2 <i8 U
BBSD-09A 7.50J
BBSD-10A 7.241]
BBSD-11A 96.9
BBSD-12A 2830
BBSD-01B 110 ug/L J SWB46 8015¢
BBSD-02B 480
BBSD-00B3 440
BBSD-03B 270
BBSD-04B 200J
BBSD-05B 1200
BBSD-05B-MS 3890 1 liter amber glass jar
BBSD-05B-MSD 3860 Water No preservatives
BBSD-06B 260J 7 day hold time
BBSD-07B 5207
BBSD-08B 743
BBSD-XXB* 67J
BBSD-09B 290J
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



CENWO-EDG-S

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

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 soill
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 | 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

Sampling List

arwnE

Sampling Location Map

Marc Anderson

Environmental Scientist
Military Munitions and Environmental Science

Laboratory Report June 2020 sampling
Laboratory Data Validation June 2020
Laboratory Report IDW Sample May 2021



ENCLOSURE 1
SAMPLING LOCATION MAP
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ENCLOSURE 2
SAMPLING LIST

JUNE 2020



This page was intentionally left blank.



Sample ID DRO Matrix Method Container
BBSD-01A 9.70 mg/kg
BBSD-02A 6.93
BBSD-00A! <17
BBSD-03A 7.05
BBSD-04A <18
BBSD-05A <18
BBSD-05A-MS 224 4 ounce glass jar
BBSD-05A-MSD 209 Soil No preservatives
BBSD-06A <19 14 day hold time
BBSD-07A <19
BBSD-08A <18
BBSD-XXA? <18
BBSD-09A 7.50
BBSD-10A 7.24
BBSD-11A 96.9
BBSD-12A 2830
BBSD-01B 110 ug/L SW846 8015C
BBSD-02B 480
BBSD-00B? 440
BBSD-03B 270
BBSD-04B 200
BBSD-05B 1200
BBSD-05B-MS 3890 1 liter amber glass jar
BBSD-05B-MSD 3860 Water No preservatives
BBSD-06B 260 7 day hold time
BBSD-07B 520
BBSD-08B 74
BBSD-XXB* 67
BBSD-09B 290
BBSD-10B 420
BBSD-11B 300
BBSD-12B 27,000

1
2
3
4

— Duplicate sample for BBSD-02A
— Duplicate sample for BBSD-08A
— Duplicate sample for BBSD-02B
— Duplicate sample for BBSD-08B

*Sampling event occurred June 2020




This page was intentionally left blank.



ENCLOSURE 3
LABORATORY REPORT

JUNE 2020
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1230 Lange Court e« Baraboo, WI 53913 e« 608-356-2760

www.ctlaboratories.com

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.

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



USACE - OMAHA

TOM WEIRAUCH

1616 CAPITOL AVE
SUITE 9000

OMAHA, NE 68102-9000

USACE - OMAHA

Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT

Project Phase: FORT THOMPSON, SD
Project #:

ANALYTICAL SAMPLE DATA

Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT
Project Phase: FORT THOMPSON, SD

Project #:

Folder #: 153747

Purchase Order #:

Contract #: 3357

Contract #: 3357
Folder #: 153747
Page 2 of 7

Arrival Temperature: 3.2
Report Date: 06/18/2020
Date Received: 06/04/2020
Reprint Date: 06/19/2020

CT LAB#: 427712 Sample Description: BBSD-01B Client Sample #: Sampled: 06/02/2020 1105
Analyte Result Units DL DOD DOD RL DF Qualifier Analysis Analyst Method
LOD LoQ Date/Time
Organic Results
Diesel Range Organics 110 ug/L 34 100 200 200 1.00 J 06/08/2020 10:30 6/9/20 13:49 JJY EPA8015C
SURR: Octacosane 71 % Recovery 60 142 1.00 06/08/2020 10:30 6/9/20 13:49 JJY EPA8015C
Surr: Triacontane 63 % Recovery 29 140 1.00 06/08/2020 10:30 6/9/20 13:49 JJY EPA 8015C
CT LAB#: 427714 Sample Description: BBSD-03B Client Sample #: Sampled: 06/03/2020 0845
Analyte Result Units DL DOD DOD RL DF Qualifier Analysis Analyst Method
LOD LoQ Date/Time
Organic Results
Diesel Range Organics 270 ug/L 34 100 200 200 1.00 06/08/2020 10:30 6/9/20 14:17 JJY EPA8015C
SURR: Octacosane 81 % Recovery 60 142 1.00 06/08/2020 10:30 6/9/20 14:17 JJY EPA8015C
Surr: Triacontane 74 % Recovery 29 140 1.00 06/08/2020 10:30 6/9/20 14:17 JJY EPA8015C

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis

153747 - Page 2 of 18




USACE - OMAHA
Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT

Contract #: 3357
Folder #: 153747

Project Phase: FORT THOMPSON, SD Page 3 of 7
Project #:
CT LAB#: 427715 Sample Description: BBSD-12B Client Sample #: Sampled: 06/03/2020 1023
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Organic Results
Diesel Range Organics 27000 ug/L 180 530 1100 1100 5.00 06/08/2020 10:30 6/9/20 16:09 JJY EPA 8015C
SURR: Octacosane 26 % Recovery 60 142 1.00 S 06/08/2020 10:30 6/9/20 14:45 JJY EPA 8015C
Surr: Triacontane 19 % Recovery 29 140 1.00 S 06/08/2020 10:30 6/9/20 14:45 JJY EPA 8015C
CT LAB#: 427716 Sample Description: BBSD-02B Client Sample #: Sampled: 06/02/2020 1244
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Organic Results
Diesel Range Organics 480 ug/L 42 130 250 250 1.00 06/08/2020 10:30 6/9/20 15:13 JJY EPA8015C
SURR: Octacosane 25 % Recovery 60 142 1.00 S 06/08/2020 10:30 6/9/20 15:13 JJY EPA 8015C
Surr: Triacontane 20 % Recovery 29 140 1.00 S 06/08/2020 10:30 6/9/20 15:13 JJY EPA 8015C
CT LAB#: 427717 Sample Description: BBSD-00B Client Sample #: Sampled: 06/02/2020 1244
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Organic Results
Diesel Range Organics 440 ug/L 42 130 250 250 1.00 06/08/2020 10:30 6/9/20 18:02 JJY EPA 8015C
SURR: Octacosane 29 % Recovery 60 142 1.00 S 06/08/2020 10:30 6/9/20 18:02 JJY EPA8015C
Surr: Triacontane 21 % Recovery 29 140 1.00 S 06/08/2020 10:30 6/9/20 18:02 JJY EPA 8015C

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis

153747 - Page 3 of 18




USACE - OMAHA
Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT

Contract #: 3357
Folder #: 153747

Project Phase: FORT THOMPSON, SD Page 4 of 7
Project #:
CT LAB#: 427718 Sample Description: BBSD-00A Client Sample #: Sampled: 06/02/2020 1225
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Inorganic Results
Solids, Percent 82.7 % 0.1 0.1 0.1 0.1 1.00 6/15/20 13:57 BMM EPA 8000C
Organic Results
Diesel Range Organics <17 mg/kg 5.8 17 46 46 1.00 U 06/16/2020 10:30 6/16/20 18:56 JJY EPA 8015C
SURR: Octacosane 50 % Recovery 44 125 1.00 06/16/2020 10:30 6/16/20 18:56 JJY EPA 8015C
Surr: Triacontane 40 % Recovery 35 136 1.00 06/16/2020 10:30 6/16/20 18:56 JJY  EPA 8015C
CT LAB#: 427719 Sample Description: BBSD-12A Client Sample #: Sampled: 06/03/2020 0941
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Inorganic Results
Solids, Percent 83.6 % 0.1 0.1 0.1 0.1 1.00 6/15/20 13:57 BMM EPA 8000C
Organic Results
Diesel Range Organics 2830 mg/kg 29 88 230 230 5.00 06/16/2020 10:30 6/17/20 11:56 JJY EPA 8015C
SURR: Octacosane 81 % Recovery 44 125 5.00 06/16/2020 10:30 6/17/20 11:56 JJY EPA 8015C
Surr: Triacontane 69 % Recovery 35 136 5.00 06/16/2020 10:30 6/17/20 11:56 JJY EPA 8015C
CT LAB#: 427720 Sample Description: BBSD-02A Client Sample #: Sampled: 06/02/2020 1225
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoOQ Date/Time Date/Time
Inorganic Results
Solids, Percent 88.3 % 0.1 0.1 0.1 0.1 1.00 6/15/20 13:57BMM EPA 8000C

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis

153747 - Page 4 of 18




USACE - OMAHA
Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT

Contract #: 3357
Folder #: 153747

Project Phase: FORT THOMPSON, SD Page 5 of 7
Project #:
CT LAB#: 427720 Sample Description: BBSD-02A Client Sample #: Sampled: 06/02/2020 1225
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Organic Results
Diesel Range Organics 6.93 mg/kg 5.5 16 44 44 1.00 J 06/16/2020 10:30 6/16/20 19:52 JJY EPA 8015C
SURR: Octacosane 55 % Recovery 44 125 1.00 06/16/2020 10:30 6/16/20 19:52 JJY EPA 8015C
Surr: Triacontane 43 % Recovery 35 136 1.00 06/16/2020 10:30 6/16/20 19:52 JJY EPA 8015C
CT LAB#: 427721 Sample Description: BBSD-01A Client Sample #: Sampled: 06/02/2020 1025
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Inorganic Results
Solids, Percent 78.9 % 0.1 0.1 0.1 0.1 1.00 6/15/20 13:57 BMM EPA 8000C
Organic Results
Diesel Range Organics 9.70 mg/kg 6.3 19 51 51 1.00 J 06/16/2020 10:30 6/16/20 20:19 JJY EPA8015C
SURR: Octacosane 53 % Recovery 44 125 1.00 06/16/2020 10:30 6/16/20 20:19 JJY EPA 8015C
Surr: Triacontane 45 % Recovery 35 136 1.00 06/16/2020 10:30 6/16/20 20:19 JJY EPA8015C
CT LAB#: 427722 Sample Description: BBSD-03A Client Sample #: Sampled: 06/02/2020 1418
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Inorganic Results
Solids, Percent 80.0 % 0.1 0.1 0.1 0.1 1.00 6/15/20 13:57 BMM EPA 8000C

Organic Results

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis

153747 - Page 5 of 18




USACE - OMAHA Contract #: 3357
Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT Folder #: 153747

Project Phase: FORT THOMPSON, SD Page 6 of 7
Project #:
CT LAB#: 427722 Sample Description: BBSD-03A Client Sample #: Sampled: 06/02/2020 1418
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Diesel Range Organics 7.05 mg/kg 6.2 19 50 50 1.00 J 06/16/2020 10:30 6/16/20 20:47 JJY EPA 8015C
SURR: Octacosane 54 % Recovery 44 125 1.00 06/16/2020 10:30 6/16/20 20:47 JJY EPA8015C
Surr: Triacontane 45 % Recovery 35 136 1.00 06/16/2020 10:30 6/16/20 20:47 JJY EPA 8015C

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



Notes:

A Indicates the laboratory is NELAP accredited for this analyte by the indicated matrix and method. DL (detection limit), LOD (limit of detection), log

(limit of quantitation) as defined by most recent DOD QSM version.

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.

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

QC Qualifiers

[
(o]
Q.
@

Description

Analyte detected in the associated Method Blank.

Toxicity present in BOD sample.

Diluted Out.

Safe, No Total Coliform detected.

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

Unsafe, Total Coliform detected and E. Coli detected.

Holding time exceeded.

Incubator temperature was outside acceptance limits during test period.

Estimated value.

Significant peaks were detected outside the chromatographic window.

Matrix spike and/or Matrix Spike Duplicate recovery outside acceptance limits.
Insufficient BOD oxygen depletion.

Complete BOD oxygen depletion.

Concentration of analyte differs more than 40% between primary and confirmation analysis.
Laboratory Control Sample outside acceptance limits.

See Narrative at end of report.

Surrogate standard recovery outside acceptance limits due to apparent matrix effects.
Sample received with improper preservation or temperature.

Analyte concentration was below detection limit.

Sample amount received was below program minimum.
Analyte exceeded calibration range.

Replicate/Duplicate precision outside acceptance limits.
Specified calibration criteria was not met.

N<Xs<cHnwxpUvTOZ=ETr«"I6OMmMmOOW

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

Current CT Laboratories Certifications

Wisconsin (WDNR) Chemistry ID# 157066030
Wisconsin (DATCP) Bacteriology ID# 289
Louisiana NELAP (primary) ID# ACC20190002
lllinois 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

153747 - Page 7 of 18



1230 Lange Court  Baraboo, Wl 53913 ¢ 608-356-2760
www.ctlaboratories.com

QC SUMMARY REPORT
USACE - OMAHA Project Name: BIG BEND DAM TOE DRAIN
REPLACEMENT
SDG#: 0 Folder #: 153747 Project #:
Duplicate
Analytical Run #: 171971 Analysis Date: 06/15/2020 Prep Batch #: Matrix: SOIL
CTLab #: 432147 Analysis Time: 13:57 Prep Date/Time: Method: SwW8000C
Parent Sample #: 427718 Analyst: BMM Prep Analyst:
Analyte QcC Units Parent Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Solids, Percent 83.0 % 82.7 0 8

CTLaboratories LLC
1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760
www.ctlaboratories.com

153747 - Page 8 of 18 Date Printed: 06/19/2020




USACE - OMAHA

SDG#: 0

Folder #: 153747

Project Name:
REPLACEMENT

Project #:

BIG BEND DAM TOE DRAIN

Lab Control Spike Duplicate Water

Analytical Run #: 171977 Analysis Date: 06/09/2020  Prep Batch #: 76713 Matrix: LIQUID
CTLab #: 427836 Analysis Time: 16:38 Prep Date/Time: 06/08/202010:30 Method: SW8015
Parent Sample #: 427835 Analyst: JJY Prep Analyst: JLH
Analyte QcC Units Parent Qualifier(s) Spike Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 1980 ug/L 2500 - 132 4 30

CTLaboratories LLC
1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760
www.ctlaboratories.com

153747 - Page 9 of 18

Date Printed: 06/19/2020




USACE - OMAHA

Project Name:

BIG BEND DAM TOE DRAIN

REPLACEMENT
SDG#: 0 Folder #: 153747 Project #:
Lab Control Spike Water
Analytical Run #: 171977 Analysis Date: 06/09/2020  Prep Batch #: 76713 Matrix: LIQUID
CTLab #: 427835 Analysis Time: 13:21 Prep Date/Time: 06/08/202010:30 Method: SW8015
Parent Sample #: Analyst: JJY Prep Analyst: JLH
Analyte QcC Units Parent Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 1900 ug/L 2500 76 36 - 132 30

CTLaboratories LLC

1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760

www.ctlaboratories.com

153747 - Page 10 of 18

Date Printed: 06/19/2020




USACE - OMAHA

Project Name: BIG BEND DAM TOE DRAIN

REPLACEMENT
SDG#: 0 Folder #: 153747 Project #:
Method Blank Water
Analytical Run #: 171977 Analysis Date: 06/09/2020  Prep Batch #: 76713 Matrix: LIQUID
CTLab #: 427834 Analysis Time: 12:52 Prep Date/Time: 06/08/202010:30 Method: SW8015
Parent Sample #: Analyst: JJY Prep Analyst: JLH
Analyte QcC Units Parent Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 33 ug/L u 0 100

CTLaboratories LLC

1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760

www.ctlaboratories.com

153747 - Page 11 of 18 Date Printed: 06/19/2020




USACE - OMAHA

SDG#: 0

Folder #: 153747

Project Name:
REPLACEMENT

Project #:

BIG BEND DAM TOE DRAIN

Lab Control Spike Saoil

Analytical Run #: 172235 Analysis Date: 06/16/2020  Prep Batch #: 76752 Matrix: SOLID
CTLab #: 428336 Analysis Time: 18:27 Prep Date/Time: 06/16/202010:30 Method: SW8015
Parent Sample #: Analyst: JJY Prep Analyst: JLH
Analyte QcC Units Parent Qualifier(s) Spike Control RPD RPD
sample sample Amount Limits Limit
result result Added
Diesel Range Organics 192 mg/kg 250 38 - 132 30

CTLaboratories LLC
1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760
www.ctlaboratories.com

153747 - Page 12 of 18
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USACE - OMAHA

Project Name:

REPLACEMENT
SDG#: 0 Folder #: 153747 Project #:
Method Blank Soil
Analytical Run #: 172235 Analysis Date: 06/16/2020  Prep Batch #: 76752 Matrix: SOLID
CTLab #: 428335 Analysis Time: 17:59 Prep Date/Time: 06/16/202010:30 Method: SW8015
Parent Sample #: Analyst: JJY Prep Analyst: JLH
Analyte QcC Units Parent Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 5 mg/kg u 0 20

CTLaboratories LLC

1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760

www.ctlaboratories.com

153747 - Page 13 of 18

Date Printed: 06/19/2020
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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:
Coolers: 6380 Temperature: 3.2C On Ice:

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.

BMS

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

427712 BBSD-01B

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

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

427714 BBSD-03B

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

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

427715 BBSD-12B

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

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

427716 BBSD-02B

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

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

427717 BBSD-00B

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

153747

153747 - Page 14 of 18



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

Total # of Containers of Type

(UNPRESGL ) =

Condition Code Condition Description
1 Sample Received OK

153747 - Page 15 of 18
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1230 Lange Court e« Baraboo, WI 53913 e« 608-356-2760

www.ctlaboratories.com

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.

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



USACE - OMAHA
TOM WEIRAUCH

USACE - OMAHA

Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT

Project Phase: FORT THOMPSON, SD
Project #:

ANALYTICAL SAMPLE DATA

Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT
Project Phase: FORT THOMPSON, SD

Contract #: 3357
Folder #: 153810
Page 2 of 7

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

1616 CAPITOL AVE Project #: Date Received: 06/06/2020
SUITE 9000 Folder #: 153810 Reprint Date: 06/19/2020
OMAHA, NE 68102-9000 Purchase Order #:
Contract #: 3357
CT LAB#: 428379 Sample Description: BBSD-11B Client Sample #: Sampled: 06/04/2020 1323
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Organic Results
Diesel Range Organics 300 ug/L 44 130 270 270 1.00 06/11/2020 13:00 6/12/20 13:16 JJY EPA 8015C
SURR: Octacosane 67 % Recovery 60 142 1.00 06/11/2020 13:00 6/12/20 13:16 JJY EPA 8015C
Surr: Triacontane 59 % Recovery 29 140 1.00 06/11/2020 13:00 6/12/20 13:16 JJY EPA 8015C
CT LAB#: 428380 Sample Description: BBSD-10B Client Sample #: Sampled: 06/04/2020 1500
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Organic Results
Diesel Range Organics 420 ug/L 42 130 260 260 1.00 06/11/2020 13:00 6/12/20 13:44 JJY EPA8015C
SURR: Octacosane 72 % Recovery 60 142 1.00 06/11/2020 13:00 6/12/20 13:44 JJY EPA8015C
Surr: Triacontane 64 % Recovery 29 140 1.00 06/11/2020 13:00 6/12/20 13:44 JJY EPA8015C

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

Contract #: 3357
Folder #: 153810

Project Phase: FORT THOMPSON, SD Page 3 of 7
Project #:
CT LAB#: 428381 Sample Description: BBSD-07B Client Sample #: Sampled: 06/05/2020 1144
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Organic Results
Diesel Range Organics 520 ug/L 87 260 530 530 1.00 J 06/11/2020 13:00 6/12/20 14:12 JJY EPA 8015C
SURR: Octacosane 83 % Recovery 60 142 1.00 06/11/2020 13:00 6/12/20 14:12 JJY EPA8015C
Surr: Triacontane 74 % Recovery 29 140 1.00 06/11/2020 13:00 6/12/20 14:12 JJY EPA 8015C
CT LAB#: 428382 Sample Description: BBSD-09B Client Sample #: Sampled: 06/09/2020 0920
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Organic Results
Diesel Range Organics 290 ug/L 61 190 370 370 1.00 J 06/11/2020 13:00 6/12/20 14:40 JJY EPA8015C
SURR: Octacosane 82 % Recovery 60 142 1.00 06/11/2020 13:00 6/12/20 14:40 JJY EPA 8015C
Surr: Triacontane 75 % Recovery 29 140 1.00 06/11/2020 13:00 6/12/20 14:40 JJY EPA8015C
CT LAB#: 428383 Sample Description: BBSD-11A Client Sample #: Sampled: 06/04/2020 1235
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoOQ Date/Time Date/Time
Inorganic Results
Solids, Percent 90.0 % 0.1 0.1 0.1 0.1 1.00 6/15/20 13:57 BMM EPA 8000C
Organic Results
Diesel Range Organics 96.9 mg/kg 5.5 17 44 44 1.00 06/16/2020 10:30 6/16/20 21:15 JJY EPA 8015C
SURR: Octacosane 66 % Recovery 44 125 1.00 06/16/2020 10:30 6/16/20 21:15 JJY EPA8015C
Surr: Triacontane 56 % Recovery 35 136 1.00 06/16/2020 10:30 6/16/20 21:15 JJY EPA 8015C

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

Contract #: 3357
Folder #: 153810

Project Phase: FORT THOMPSON, SD Page 4 of 7
Project #:
CT LAB#: 428384 Sample Description: BBSD-10A Client Sample #: Sampled: 06/04/2020 1408
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Inorganic Results
Solids, Percent 79.8 % 0.1 0.1 0.1 0.1 1.00 6/15/20 13:57 BMM EPA 8000C
Organic Results
Diesel Range Organics 7.24 mg/kg 6.3 19 50 50 1.00 J 06/16/2020 10:30 6/16/20 21:43 JJY EPA8015C
SURR: Octacosane 54 % Recovery 44 125 1.00 06/16/2020 10:30 6/16/20 21:43 JJY EPA8015C
Surr: Triacontane 46 % Recovery 35 136 1.00 06/16/2020 10:30 6/16/20 21:43 JJY EPA 8015C
CT LAB#: 428385 Sample Description: BBSD-XXA Client Sample #: Sampled: 06/05/2020 1345
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Inorganic Results
Solids, Percent 83.5 % 0.1 0.1 0.1 0.1 1.00 6/15/20 13:57 BMM EPA 8000C
Organic Results
Diesel Range Organics <18 mg/kg 5.8 18 47 47 1.00 U 06/16/2020 10:30 6/16/20 22:39 JJY EPA 8015C
SURR: Octacosane 68 % Recovery 44 125 1.00 06/16/2020 10:30 6/16/20 22:39 JJY EPA 8015C
Surr: Triacontane 58 % Recovery 35 136 1.00 06/16/2020 10:30 6/16/20 22:39 JJY EPA 8015C
CT LAB#: 428386 Sample Description: BBSD-08A Client Sample #: Sampled: 06/05/2020 1345
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LOQ Date/Time Date/Time
Inorganic Results
Solids, Percent 83.7 % 0.1 0.1 0.1 0.1 1.00 6/15/20 13:57BMM EPA 8000C

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

Contract #: 3357
Folder #: 153810

Project Phase: FORT THOMPSON, SD Page 5 of 7
Project #:
CT LAB#: 428386 Sample Description: BBSD-08A Client Sample #: Sampled: 06/05/2020 1345
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Organic Results
Diesel Range Organics <18 mg/kg 5.8 18 47 47 1.00 U 06/16/2020 10:30 6/16/20 23:06 JJY EPA8015C
SURR: Octacosane 65 % Recovery 44 125 1.00 06/16/2020 10:30 6/16/20 23:06 JJY EPA8015C
Surr: Triacontane 56 % Recovery 35 136 1.00 06/16/2020 10:30 6/16/20 23:06 JJY EPA 8015C
CT LAB#: 428387 Sample Description: BBSD-09A Client Sample #: Sampled: 06/05/2020 0821
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Inorganic Results
Solids, Percent 80.8 % 0.1 0.1 0.1 0.1 1.00 6/15/20 13:57 BMM EPA 8000C
Organic Results
Diesel Range Organics 7.50 mg/kg 6.2 19 49 49 1.00 J 06/16/2020 10:30 6/16/20 23:34 JJY EPA8015C
SURR: Octacosane 49 % Recovery 44 125 1.00 06/16/2020 10:30 6/16/20 23:34 JJY EPA8015C
Surr: Triacontane 40 % Recovery 35 136 1.00 06/16/2020 10:30 6/16/20 23:34 JJY EPA8015C
CT LAB#: 428388 Sample Description: BBSD-07A Client Sample #: Sampled: 06/05/2020 1018
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Inorganic Results
Solids, Percent 79.7 % 0.1 0.1 0.1 0.1 1.00 6/15/20 13:57 BMM EPA 8000C

Organic Results

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
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USACE - OMAHA Contract #: 3357
Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT Folder #: 153810

Project Phase: FORT THOMPSON, SD Page 6 of 7
Project #:
CT LAB#: 428388 Sample Description: BBSD-07A Client Sample #: Sampled: 06/05/2020 1018
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Diesel Range Organics <19 mg/kg 6.2 19 50 50 1.00 U 06/16/2020 10:30 6/17/20 00:02 JJY EPA 8015C
SURR: Octacosane 53 % Recovery 44 125 1.00 06/16/2020 10:30 6/17/20 00:02 JJY EPA8015C
Surr: Triacontane 45 % Recovery 35 136 1.00 06/16/2020 10:30 6/17/20 00:02 JJY EPA 8015C

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
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Notes:

A Indicates the laboratory is NELAP accredited for this analyte by the indicated matrix and method. DL (detection limit), LOD (limit of detection), log

(limit of quantitation) as defined by most recent DOD QSM version.

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.

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

QC Qualifiers

[
(o]
Q.
@

Description

Analyte detected in the associated Method Blank.

Toxicity present in BOD sample.

Diluted Out.

Safe, No Total Coliform detected.

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

Unsafe, Total Coliform detected and E. Coli detected.

Holding time exceeded.

Incubator temperature was outside acceptance limits during test period.

Estimated value.

Significant peaks were detected outside the chromatographic window.

Matrix spike and/or Matrix Spike Duplicate recovery outside acceptance limits.
Insufficient BOD oxygen depletion.

Complete BOD oxygen depletion.

Concentration of analyte differs more than 40% between primary and confirmation analysis.
Laboratory Control Sample outside acceptance limits.

See Narrative at end of report.

Surrogate standard recovery outside acceptance limits due to apparent matrix effects.
Sample received with improper preservation or temperature.

Analyte concentration was below detection limit.

Sample amount received was below program minimum.
Analyte exceeded calibration range.

Replicate/Duplicate precision outside acceptance limits.
Specified calibration criteria was not met.

N<Xs<cHnwxpUvTOZ=ETr«"I6OMmMmOOW

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

Current CT Laboratories Certifications

Wisconsin (WDNR) Chemistry ID# 157066030
Wisconsin (DATCP) Bacteriology ID# 289
Louisiana NELAP (primary) ID# ACC20190002
lllinois 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
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1230 Lange Court  Baraboo, Wl 53913 ¢ 608-356-2760
www.ctlaboratories.com

QC SUMMARY REPORT
USACE - OMAHA Project Name: BIG BEND DAM TOE DRAIN
REPLACEMENT
SDG#: 0 Folder #: 153810 Project #:
Lab Control Spike Water
Analytical Run #: 172130 Analysis Date: 06/12/2020 Prep Batch #: 76788 Matrix: LIQUID
CTLab #: 429624 Analysis Time: 12:48 Prep Date/Time: 06/11/202013:00  Method: SW8015
Parent Sample #: Analyst: JJY Prep Analyst: JLH
Analyte QcC Units Parent Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 2060 ug/L 2500 82 36 - 132 30

CTLaboratories LLC
1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760
www.ctlaboratories.com
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USACE - OMAHA

Project Name: BIG BEND DAM TOE DRAIN

REPLACEMENT
SDG#: 0 Folder #: 153810 Project #:
Method Blank Water
Analytical Run #: 172130 Analysis Date: 06/12/2020  Prep Batch #: 76788 Matrix: LIQUID
CTLab #: 429623 Analysis Time: 12:20 Prep Date/Time: 06/11/202013:00 Method: SW8015
Parent Sample #: Analyst: JJY Prep Analyst: JLH
Analyte QcC Units Parent Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 33 ug/L u 0 100

CTLaboratories LLC

1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760

www.ctlaboratories.com
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USACE - OMAHA

SDG#: 0

Folder #: 153810

Project Name:
REPLACEMENT

Project #:

BIG BEND DAM TOE DRAIN

Lab Control Spike Saoil

Analytical Run #: 172235 Analysis Date: 06/16/2020  Prep Batch #: 76752 Matrix: SOLID
CTLab #: 428336 Analysis Time: 18:27 Prep Date/Time: 06/16/202010:30 Method: SW8015
Parent Sample #: Analyst: JJY Prep Analyst: JLH
Analyte QcC Units Parent Qualifier(s) Spike Control RPD RPD
sample sample Amount Limits Limit
result result Added
Diesel Range Organics 192 mg/kg 250 38 - 132 30

CTLaboratories LLC
1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760
www.ctlaboratories.com
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USACE - OMAHA

Project Name:

REPLACEMENT
SDG#: 0 Folder #: 153810 Project #:
Method Blank Soil
Analytical Run #: 172235 Analysis Date: 06/16/2020  Prep Batch #: 76752 Matrix: SOLID
CTLab #: 428335 Analysis Time: 17:59 Prep Date/Time: 06/16/202010:30 Method: SW8015
Parent Sample #: Analyst: JJY Prep Analyst: JLH
Analyte QcC Units Parent Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 5 mg/kg u 0 20

CTLaboratories LLC

1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760

www.ctlaboratories.com

153810 - Page 11 of 17
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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: 3.0C Onlce: 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 (AMBERGL ) = 1

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

428380 BBSD-10B

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

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

428381 BBSD-07B

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

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

428382 BBSD-09B

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

153810
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Sample ID / Description Container Type Cond. Code pH OK?/Filtered? Tests
428385 BBSD-XXA
UNPRES GL 1 DRO,%SOL
Total # of Containers of Type (UNPRESGL ) =
Sample ID / Description Container Type Cond. Code pH OK?/Filtered? Tests
428386 BBSD-08A
UNPRES GL 1 DRO,%SOL
Total # of Containers of Type (UNPRESGL ) =
Sample ID / Description Container Type Cond. Code pH OK?/Filtered? Tests
428387 BBSD-09A
UNPRES GL 1 DRO,%SOL
Total # of Containers of Type (UNPRESGL ) =
Sample ID / Description Container Type Cond. Code pH OK?/Filtered? Tests
428388 BBSD-07A
UNPRES GL 1 DRO,%SOL

Total # of Containers of Type

(UNPRESGL ) =

Condition Code Condition Description
1 Sample Received OK

153810 - Page 13 of 17
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1230 Lange Court e« Baraboo, WI 53913 e« 608-356-2760

www.ctlaboratories.com

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.

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



USACE - OMAHA

TOM WEIRAUCH

1616 CAPITOL AVE
SUITE 9000

OMAHA, NE 68102-9000

USACE - OMAHA

Contract #: 3357

Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT Folder #: 153902
Project Phase: FORT THOMPSON, SD Page 2 of 5

Project #:

ANALYTICAL SAMPLE DATA

Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT Arrival Temperature: 3.8

Project Phase: FORT THOMPSON, SD
Project #:
Folder #: 153902

Purchase Order #:
Contract #: 3357

Report Date: 06/23/2020
Date Received: 06/10/2020
Reprint Date: 06/23/2020

CT LAB#: 429900

Sample Description: BBSD-06A

Client Sample #:

Sampled: 06/08/2020 0902

Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time

Inorganic Results

Solids, Percent 78.2 % 0.1 0.1 0.1 0.1 1.00 6/22/20 16:10 BMS EPA 8000C

Organic Results

Diesel Range Organics <19 mg/kg 6.3 19 50 50 1.00 U 06/16/2020 10:30 6/17/20 00:30 JJY EPA 8015C

SURR: Octacosane 51 % Recovery 44 125 1.00 06/16/2020 10:30 6/17/20 00:30 JJY EPA 8015C

Surr: Triacontane 43 % Recovery 35 136 1.00 06/16/2020 10:30 6/17/20 00:30 JJY EPA 8015C

CT LAB#: 429901 Sample Description: BBSD-08B Client Sample #: Sampled: 06/08/2020 0818

Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time

Organic Results

Diesel Range Organics 74 ug/L 34 100 200 200 1.00 J 06/11/2020 13:00 6/12/20 15:35 JJY EPA8015C

SURR: Octacosane 76 % Recovery 60 142 1.00 06/11/2020 13:00 6/12/20 15:35 JJY EPA 8015C

Surr: Triacontane 67 % Recovery 29 140 1.00 06/11/2020 13:00 6/12/20 15:35 JJY EPA 8015C

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis

153902 - Page 2 of 19




USACE - OMAHA
Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT

Contract #: 3357
Folder #: 153902

Project Phase: FORT THOMPSON, SD Page 3 of 5
Project #:
CT LAB#: 429902 Sample Description: BBSD-XXB Client Sample #: Sampled: 06/08/2020 0818
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Organic Results
Diesel Range Organics 67 ug/L 34 100 210 210 1.00 J 06/11/2020 13:00 6/12/20 16:03 JJY EPA 8015C
SURR: Octacosane 53 % Recovery 60 142 1.00 S 06/11/2020 13:00 6/12/20 16:03 JJY EPA 8015C
Surr: Triacontane 35 % Recovery 29 140 1.00 06/11/2020 13:00 6/12/20 16:03 JJY EPA 8015C
CT LAB#: 429903 Sample Description: BBSD-06B Client Sample #: Sampled: 06/08/2020 1017
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Organic Results
Diesel Range Organics 260 ug/L 94 290 570 570 1.00 J 06/11/2020 13:00 6/12/20 16:31 JJY EPA 8015C
SURR: Octacosane 99 % Recovery 60 142 1.00 06/11/2020 13:00 6/12/20 16:31 JJY EPA 8015C
Surr: Triacontane 120 % Recovery 29 140 1.00 06/11/2020 13:00 6/12/20 16:31 JJY EPA 8015C
CT LAB#: 429904 Sample Description: BBSD-05A Client Sample #: Sampled: 06/08/2020 1112
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoOQ Date/Time Date/Time
Inorganic Results
Solids, Percent 79.8 % 0.1 0.1 0.1 0.1 1.00 6/22/20 16:10 BMS EPA 8000C
Organic Results
Diesel Range Organics <18 mg/kg 6.1 18 49 49 1.00 U 06/16/2020 10:30 6/17/20 01:25 JJY EPA 8015C
SURR: Octacosane 57 % Recovery 44 125 1.00 06/16/2020 10:30 6/17/20 01:25 JJY EPA8015C
Surr: Triacontane 47 % Recovery 35 136 1.00 06/16/2020 10:30 6/17/20 01:25 JJY EPA 8015C

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis

153902 - Page 3 of 19




USACE - OMAHA
Project Name: BIG BEND DAM TOE DRAIN REPLACEMENT

Contract #: 3357
Folder #: 153902

Project Phase: FORT THOMPSON, SD Page 4 of 5
Project #:
CT LAB#: 429905 Sample Description: BBSD-05B Client Sample #: Sampled: 06/08/2020 1235
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Organic Results
Diesel Range Organics 1200 ug/L 75 230 450 450 1.00 06/11/2020 13:00 6/12/20 17:27 JJY EPA8015C
SURR: Octacosane 88 % Recovery 60 142 1.00 06/11/2020 13:00 6/12/20 17:27 JJY EPA8015C
Surr: Triacontane 80 % Recovery 29 140 1.00 06/11/2020 13:00 6/12/20 17:27 JJY EPA 8015C
CT LAB#: 429906 Sample Description: BBSD-04A Client Sample #: Sampled: 06/08/2020 1342
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Inorganic Results
Solids, Percent 85.1 % 0.1 0.1 0.1 0.1 1.00 6/22/20 16:10 BMS EPA 8000C
Organic Results
Diesel Range Organics <18 mg/kg 5.9 18 47 47 1.00 U 06/16/2020 10:30 6/17/20 00:58 JJY EPA 8015C
SURR: Octacosane 54 % Recovery 44 125 1.00 06/16/2020 10:30 6/17/20 00:58 JJY EPA 8015C
Surr: Triacontane 44 % Recovery 35 136 1.00 06/16/2020 10:30 6/17/20 00:58 JJY EPA 8015C
CT LAB#: 429907 Sample Description: BBSD-04B Client Sample #: Sampled: 06/08/2020 1450
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis Analyst Method
LOD LoQ Date/Time Date/Time
Organic Results
Diesel Range Organics 200 ug/L 80 240 490 490 1.00 J 06/11/2020 13:00 6/12/20 16:59 JJY EPA 8015C
SURR: Octacosane 120 % Recovery 60 142 1.00 06/11/2020 13:00 6/12/20 16:59 JJY EPA 8015C
Surr: Triacontane 120 % Recovery 29 140 1.00 06/11/2020 13:00 6/12/20 16:59 JJY EPA 8015C

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
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Notes:

A Indicates the laboratory is NELAP accredited for this analyte by the indicated matrix and method. DL (detection limit), LOD (limit of detection), log

(limit of quantitation) as defined by most recent DOD QSM version.

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.

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

QC Qualifiers

[
(o]
Q.
@

Description

Analyte detected in the associated Method Blank.

Toxicity present in BOD sample.

Diluted Out.

Safe, No Total Coliform detected.

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

Unsafe, Total Coliform detected and E. Coli detected.

Holding time exceeded.

Incubator temperature was outside acceptance limits during test period.

Estimated value.

Significant peaks were detected outside the chromatographic window.

Matrix spike and/or Matrix Spike Duplicate recovery outside acceptance limits.
Insufficient BOD oxygen depletion.

Complete BOD oxygen depletion.

Concentration of analyte differs more than 40% between primary and confirmation analysis.
Laboratory Control Sample outside acceptance limits.

See Narrative at end of report.

Surrogate standard recovery outside acceptance limits due to apparent matrix effects.
Sample received with improper preservation or temperature.

Analyte concentration was below detection limit.

Sample amount received was below program minimum.
Analyte exceeded calibration range.

Replicate/Duplicate precision outside acceptance limits.
Specified calibration criteria was not met.

N<Xs<cHnwxpUvTOZ=ETr«"I6OMmMmOOW

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

Current CT Laboratories Certifications

Wisconsin (WDNR) Chemistry ID# 157066030
Wisconsin (DATCP) Bacteriology ID# 289
Louisiana NELAP (primary) ID# ACC20190002
lllinois 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
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1230 Lange Court  Baraboo, Wl 53913 ¢ 608-356-2760
www.ctlaboratories.com

QC SUMMARY REPORT
USACE - OMAHA Project Name: BIG BEND DAM TOE DRAIN
REPLACEMENT
SDG#: 0 Folder #: 153902 Project #:
Duplicate
Analytical Run #: 172222 Analysis Date: 06/22/2020 Prep Batch #: Matrix: SOIL
CTLab #: 436059 Analysis Time: 16:10 Prep Date/Time: Method: SwW8000C
Parent Sample #: 429904 Analyst: BMS Prep Analyst:
Analyte QcC Units Parent Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Solids, Percent 79.4 % 79.8 1 8

CTLaboratories LLC
1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760
www.ctlaboratories.com
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USACE - OMAHA

Project Name:

BIG BEND DAM TOE DRAIN

REPLACEMENT
SDG#: 0 Folder #: 153902 Project #:
Lab Control Spike Water
Analytical Run #: 172130 Analysis Date: 06/12/2020  Prep Batch #: 76788 Matrix: LIQUID
CTLab #: 429624 Analysis Time: 12:48 Prep Date/Time: 06/11/202013:00 Method: SW8015
Parent Sample #: Analyst: JJY Prep Analyst: JLH
Analyte QcC Units Parent Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 2060 ug/L 2500 82 36 - 132 30

CTLaboratories LLC

1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760

www.ctlaboratories.com
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USACE - OMAHA

Project Name: BIG BEND DAM TOE DRAIN

REPLACEMENT
SDG#: 0 Folder #: 153902 Project #:
Method Blank Water
Analytical Run #: 172130 Analysis Date: 06/12/2020  Prep Batch #: 76788 Matrix: LIQUID
CTLab #: 429623 Analysis Time: 12:20 Prep Date/Time: 06/11/202013:00 Method: SW8015
Parent Sample #: Analyst: JJY Prep Analyst: JLH
Analyte QcC Units Parent Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 33 ug/L u 0 100

CTLaboratories LLC

1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760

www.ctlaboratories.com
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USACE - OMAHA

SDG#: 0

Folder #:

153902

Project Name: BIG BEND DAM TOE DRAIN

REPLACEMENT
Project #:

Matrix Spike Duplicate Water

Analytical Run #: 172130 Analysis Date: 06/12/2020  Prep Batch #: 76788 Matrix: GROUND WATER
CTLab #: 430508 Analysis Time: 18:23 Prep Date/Time: 06/11/202013:00 Method: SW8015
Parent Sample #: 430506 Analyst: JJY Prep Analyst: JLH
Analyte QcC Units Parent Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 3860 ug/L 1200 3680 72 36 - 132 2 30
SURR: Octacosane 96.0 % Recovery 100 96.0 60 --- 142
Surr: Triacontane 91.5 % Recovery 100 91.5 29 - 140

CTLaboratories LLC

1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760

www.ctlaboratories.com
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USACE - OMAHA

Project Name:

BIG BEND DAM TOE DRAIN

REPLACEMENT
SDG#: 0 Folder #: 153902 Project #:
Matrix Spike Water
Analytical Run #: 172130 Analysis Date: 06/12/2020  Prep Batch #: 76788 Matrix: GROUND WATER
CTLab #: 430506 Analysis Time: 17:55 Prep Date/Time: 06/11/202013:00 Method: SW8015
Parent Sample #: 429905 Analyst: JJY Prep Analyst: JLH
Analyte QcC Units Parent Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 3890 ug/L 1200 3620 74 36 - 132
SURR: Octacosane 80.7 % Recovery 100 80.7 60 --- 142
Surr: Triacontane 66.1 % Recovery 100 66.1 29 - 140

CTLaboratories LLC

1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760

www.ctlaboratories.com
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USACE - OMAHA

SDG#: 0

Folder #: 153902

Project Name:
REPLACEMENT

Project #:

BIG BEND DAM TOE DRAIN

Lab Control Spike Saoil

Analytical Run #: 172235 Analysis Date: 06/16/2020  Prep Batch #: 76752 Matrix: SOLID
CTLab #: 428336 Analysis Time: 18:27 Prep Date/Time: 06/16/202010:30 Method: SW8015
Parent Sample #: Analyst: JJY Prep Analyst: JLH
Analyte QcC Units Parent Qualifier(s) Spike Control RPD RPD
sample sample Amount Limits Limit
result result Added
Diesel Range Organics 192 mg/kg 250 38 - 132 30

CTLaboratories LLC
1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760
www.ctlaboratories.com
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USACE - OMAHA

Project Name:

REPLACEMENT
SDG#: 0 Folder #: 153902 Project #:
Method Blank Soil
Analytical Run #: 172235 Analysis Date: 06/16/2020  Prep Batch #: 76752 Matrix: SOLID
CTLab #: 428335 Analysis Time: 17:59 Prep Date/Time: 06/16/202010:30 Method: SW8015
Parent Sample #: Analyst: JJY Prep Analyst: JLH
Analyte QcC Units Parent Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 5 mg/kg u 0 20

CTLaboratories LLC

1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760

www.ctlaboratories.com

153902 - Page 12 of 19

Date Printed: 06/23/2020
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USACE - OMAHA

Project Name: BIG BEND DAM TOE DRAIN

REPLACEMENT
SDG#: 0 Folder #: 153902 Project #:
Matrix Spike Duplicate Soil
Analytical Run #: 172235 Analysis Date: 06/17/2020  Prep Batch #: 76752 Matrix: SOIL
CTLab #: 431750 Analysis Time: 02:21 Prep Date/Time: 06/16/202010:30 Method: SW8015
Parent Sample #: 431749 Analyst: JJY Prep Analyst: JLH
Analyte QcC Units Parent Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 209 mg/kg BDL 310 67 38 - 132 5 30
SURR: Octacosane 61.4 % Recovery 100 61.4 44 - 125
Surr: Triacontane 50.2 % Recovery 100 50.2 35 -- 136

CTLaboratories LLC

1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760

www.ctlaboratories.com
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USACE - OMAHA

Project Name: BIG BEND DAM TOE DRAIN

REPLACEMENT
SDG#: 0 Folder #: 153902 Project #:
Matrix Spike Soil
Analytical Run #: 172235 Analysis Date: 06/17/2020  Prep Batch #: 76752 Matrix: SOIL
CTLab #: 431749 Analysis Time: 01:53 Prep Date/Time: 06/16/202010:30 Method: SW8015
Parent Sample #: 429904 Analyst: JJY Prep Analyst: JLH
Analyte QcC Units Parent Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 224 mg/kg BDL 315 71 38 - 132
SURR: Octacosane 65.3 % Recovery 100 65.3 44 - 125
Surr: Triacontane 56.0 % Recovery 100 56.0 35 -- 136

CTLaboratories LLC

1230 Lange Court e Baraboo, WI 53913 ¢ 608-356-2760
www.ctlaboratories.com
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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: 3.8C Onlce: 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 (UNPRESGL ) = 1

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

429901 BBSD-08B
AMBER GL 1 / DRO
Total # of Containers of Type (AMBERGL ) = 1

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

429902 BBSD-XXB
AMBER GL 1 / DRO
Total # of Containers of Type (AMBERGL ) = 1

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

429903 BBSD-06B
AMBER GL 1 / DRO
Total # of Containers of Type (AMBERGL ) = 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 (UNPRESGL ) = 2

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

429905 BBSD-05B
AMBER GL 1 / DRO

153902
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AMBER GL 1 / DRO
AMBER GL 1 / DRO
Total # of Containers of Type (AMBERGL ) = 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 (UNPRESGL ) = 1

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

429907 BBSD-04B
AMBER GL 1 / DRO
Total # of Containers of Type (AMBERGL ) = 1

Condition Code Condition Description
1 Sample Received OK

153902
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ENCLOSURE 4
LABORATORY DATA VALIDATION

JUNE 2020
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Big Bend Dam Data Validation Report

Laboratory SDG: 153747
Associated Batches: 76713, 76752
Date Verified: June 26, 2020
Validation stage: Stage 2A

Client: In house

Laboratory: CT Laboratories
Guidance: DoD QSM, Version 5.3
Applicable QAPP: N/A

Chemist/Verifier: Tony Sedlacek
Contractor Program Chemist (CPC): In house
Date QC review: June 26, 2020

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

Sample ID # Sample Date Lab Lab ID
Date Received
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

Project Title: Big Bend Dam Toe Drain

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 X
labels?
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?

Were analytes detected >1/2 the LOQ and either

> 1/10 the amount measured in any sample or 1/10 the regulatory limit?

2X the LOQ?

Common laboratory contaminants (methylene chloride, 2-butanone, and acetone were less than

4.0 LCS (Manual / Electronic)

Verification Criteria

No

Page #

Was a complete list of analytes including surrogates reported?

Was one LCS run per preparatory batch?

greater than + 3Xs the standard deviation of the mean LCS?

All detections were within DoD LCS criteria or if in-house criteria were used they were not

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 A P?#ge
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 X
were not greater than + 3Xs the standard deviation of the mean LCS?
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?

Were LCS/LCSD PRD within 20% RPD?

Were MS/MSD PRD within 20%?

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?

Were any samples lost, broken, or in any other manner in not verified?

sample preparation and analyses methods and units utilized?

Were all sample analyses requested performed, the correct analyte lists used and correct

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
Associated Batches: 76788, 76752
Date Verified: June 29, 2020
Validation stage: Stage 2A

Client: In house

Laboratory: CT Laboratories
Guidance: DoD QSM, Version 5.3
Applicable QAPP: N/A

Chemist/Verifier: Tony Sedlacek
Contractor Program Chemist (CPC): In house
Date QC review: June 29, 2020

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

Sample ID # Sample Date Lab Lab ID
Date Received
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

Project Title: Big Bend Dam Toe Drain

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 X
labels?
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?

Were analytes detected >1/2 the LOQ and either

> 1/10 the amount measured in any sample or 1/10 the regulatory limit?

2X the LOQ?

Common laboratory contaminants (methylene chloride, 2-butanone, and acetone were less than

4.0 LCS (Manual / Electronic)

Verification Criteria

Yes

Page #

Was a complete list of analytes including surrogates reported?

Was one LCS run per preparatory batch?

X

greater than + 3Xs the standard deviation of the mean LCS?

All detections were within DoD LCS criteria or if in-house criteria were used they were not

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 A P?#ge
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 X
were not greater than + 3Xs the standard deviation of the mean LCS?
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

sample preparation and analyses methods and units utilized?

Verification Criteria ves | No | N/A Pz;ge
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 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
Associated Batches: 76788, 76752
Date Verified: June 29, 2020
Validation stage: Stage 2A

Client: In house

Laboratory: CT Laboratories
Guidance: DoD QSM, Version 5.3
Applicable QAPP: N/A

Chemist/Verifier: Tony Sedlacek
Contractor Program Chemist (CPC): In house
Date QC review: June 29, 2020

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

Sample ID # Sample Date Lab Lab ID
Date Received
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

Project Title: Big Bend Dam Toe Drain

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 X
labels?
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 FELE

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?

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

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?

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 | /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 X
were not greater than + 3Xs the standard deviation of the mean LCS?

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 / Electronie)

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?

Were LCS/LCSD PRD within 20% RPD?

Were MS/MSD PRD within 20%?

XXX

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?

Were any samples lost, broken, or in any other manner in not verified?

sample preparation and analyses methods and units utilized?

Were all sample analyses requested performed, the correct analyte lists used and correct

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
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1230 Lange Court e Baraboo, WI 53913 e 608-356-2760
(T |_ n B 0 R _H T 0 R | E S www.ctlaboratories.com

delivering more than data from your environmental analyses

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.

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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(T LABORATORIES

delivering more than data from your environmental analyses

USACE - OMAHA
JENNIFER MUSILEK

USACE - OMAHA
Project Name: BIG BEND DAM
Project Phase: BIG BEND DAM, SD

Project #: FY 21 PHS + BABS

ANALYTICAL SAMPLE DATA

Project Name: BIG BEND DAM

Project Phase: BIG BEND DAM, SD

Contract #: 3357
Folder #: 161697
Page 2 of 4

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

1616 CAPITOL AVE Project #: FY 21 PHS + BABS Date Received: 5/11/2021
SUITE 9000 Folder #: 161697 Reprint Date:  5/27/2021
OMAHA, NE 68102-9000 Purchase Order #:
Contract #: 3357
CT LAB#: 1004242 Sample Description: BBD-IDW Client Sample #: Sampled: 5/10/2021 12:58
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis  Analyst Method
LOD LoQ Date/Time Date/Time
Inorganic Results
Solids, Percent 81.3 % 1.00 5/18/21 11:00 KMT  EPA 8000C
Organic Results
Diesel Range Organics 17.9 mgkg 12 24 49 49 1.00 J 5/13/2021 10:45 5/13/21 19:07 AJZ EPA8015C
SURR: Octacosane 11.1 % Recovery 44 125 1.00 5/13/2021 10:45 5/13/21 19:07 AJZ EPA8015C
Surr: Triacontane 13.3 % Recovery 35 136 1.00 5/13/2021 10:45 5/13/21 19:07 AJZ EPA8015C
CT LAB#: 1004243 Sample Description: BBD-IDW Client Sample #: Sampled: 5/10/2021 13:03
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis  Analyst Method
LOD LoQ Date/Time Date/Time
Inorganic Results
Solids, Percent 81.5 % 1.00 5/18/21 11:00 KMT  EPA 8000C

Organic Results

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis

161697 - Page 2 of 15




USACE - OMAHA Contract #: 3357
Project Name: BIG BEND DAM Folder #: 161697
( T |_ n B 0 R 'n T 0 R | E S Project Phase: BIG BEND DAM, SD Page 3 of 4

delivering more than data from your environmental analyses Project # FY 21 PHS + BABS

CT LAB#: 1004243 Sample Description: BBD-IDW Client Sample #: Sampled: 5/10/2021 13:03
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis  Analyst Method
LOD LoQ Date/Time Date/Time
Benzene <99 ug/kg 28 99 200 200 1.00 U 5/12/2021 10:30 5/13/21 12:03 RLD  EPA 8260C
Ethylbenzene <50 ug/kg 13 50 99 99 1.00 U 5/12/2021 10:30 5/13/21 12:03 RLD  EPA 8260C
m & p-Xylene <50 ug/kg 15 50 200 200 1.00 U 5/12/2021 10:30 5/13/21 12:03 RLD  EPA 8260C
Naphthalene <50 ugkg 14 50 99 99 1.00 U 5/12/2021 10:30 5/13/21 12:03 RLD  EPA 8260C
o-Xylene <50 ug/kg 13 50 99 99 1.00 U 5/12/2021 10:30 5/13/21 12:03 RLD  EPA 8260C
Toluene <99 ug/kg 28 99 200 200 1.00 U 5/12/2021 10:30 5/13/21 12:03 RLD  EPA 8260C
1,2 Dichloroethane-d4 97.0 % Recovery 71 136 1.00 5/12/2021 10:30 5/13/21 12:03 RLD  EPA 8260C
Bromofluorobenzene 101 % Recovery 79 119 1.00 5/12/2021 10:30 5/13/21 12:03 RLD  EPA 8260C
d8-Toluene 100 % Recovery 85 116 1.00 5/12/2021 10:30 5/13/21 12:03 RLD  EPA 8260C
Dibromofluoromethane 96.0 % Recovery 78 119 1.00 5/12/2021 10:30 5/13/21 12:03 RLD  EPA 8260C
CT LAB#: 1004246 Sample Description:  METHANOL BLANK Client Sample #: Sampled: 5/10/2021
Analyte Result Units DL DOD DOD RL DF Qualifier Prep Analysis  Analyst Method
LOD LoQ Date/Time Date/Time

Organic Results

Benzene <25 ugkg 11 25 50 50 1.00 U 5/12/2021 10:30 5/13/21 11:35 RLD  EPA 8260C
Ethylbenzene <25 ug’kg 1 25 50 50 1.00 U 5/12/2021 10:30 5/13/21 11:35 RLD  EPA 8260C
m & p-Xylene <50 ug/kg 25 50 100 100 1.00 U 5/12/2021 10:30 5/13/21 11:35 RLD  EPA 8260C
Naphthalene <50 ug/kg 15 50 100 100 1.00 U 5/12/2021 10:30 5/13/21 11:35 RLD  EPA 8260C
o-Xylene <25 ugkg 7.0 25 50 50 1.00 U 5/12/2021 10:30 5/13/21 11:35 RLD  EPA 8260C
Toluene <50 ug/kg 16 50 100 100 1.00 U 5/12/2021 10:30 5/13/21 11:35 RLD  EPA 8260C
1,2 Dichloroethane-d4 102 % Recovery 71 136 1.00 5/12/2021 10:30 5/13/21 11:35 RLD  EPA 8260C
Bromofluorobenzene 101 % Recovery 79 119 1.00 5/12/2021 10:30 5/13/21 11:35 RLD  EPA 8260C
d8-Toluene 101 % Recovery 85 116 1.00 5/12/2021 10:30 5/13/21 11:35 RLD  EPA 8260C
Dibromofluoromethane 97.0 % Recovery 78 119 1.00 5/12/2021 10:30 5/13/21 11:35 RLD  EPA 8260C

Unless specifically stated to the contrary, soil/sediment/sludge sample results reported on a Dry Weight Basis
161697 - Page 3 of 15




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

This report has been specifically prepared to satisfy project or program requirements. These results are in compliance with NELAC Project Manager
requirements for the parameters where accreditation is required or available, unless noted in the case narrative. 608-356-2760
QC Qualifiers
Code Description
B Analyte detected in the associated Method Blank.
c Toxicity present in BOD sample. Current CT Laboratories Certifications
D Diluted Out.
E Safe, No Total Coliform detected. Wisconsin (WDN R) Chemistry ID# 157066030
F Unsafe, Total Coliform detected, no E. Coli detected. Wisconsin (DATCP) Bacteriology ID# 289
G Unsafe, Total Coliform detected and E. Coli detected Louisiana NELAP (primary) ID# ACC20190002
H Holding time exceeded. llinois NELAP Lab ID# 200073

Incubator temperature was outside acceptance limits during test period.

Kansas NELAP Lab ID# E-10368

Estimated value. o

Significant peaks were detected outside the chromatographic window. Vll'glnla NELAP Lab ID# 460203

Matrix spike and/or Matrix Spike Duplicate recovery outside acceptance limits. ISO/IEC 17025-2005 A2LA Cert # 3806.01
Insufficient BOD oxygen depletion. DoD-ELAP A2LA 3806.01

Complete BOD oxygen depletion. GA EPD Stipulation ID ACC20190002

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

Laboratory Control Sample outside acceptance limits.

See Narrative at end of report.

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

Sample received with improper preservation or temperature.

Analyte concentration was below detection limit.

Raised Quantitation or Reporting Limit due to limited sample amount or dilution for matrix background interference.
Sample amount received was below program minimum.

Analyte exceeded calibration range.

Replicate/Duplicate precision outside acceptance limits.

N <Xs<c-H®w =3P VO =Zz=2r «

Specified calibration criteria was not met.
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USACE - OMAHA

SDG#: 0

Folder #: 161697

1230 Lange Caurte Biraboo, W 53913 608356-2760
www. ctlabarataies.com

QC SUMMARY REPORT
Project Name: BIG BEND DAM

Project #: FY 21 PHS + BABS

Lab Control Spike Soil

Analytical Run #: 191838 Analysis Date: 5/13/2021 Prep Batch #: 80994 Matrix: SOLID
CTLab #: 1004653 Analysis Time: 08:47 Prep Date/Time: 05/12/2021 13:00 Method: SW8260C
Parent Sample #: Analyst: RLD Prep Analyst: RLD
Analyte Qc Units Parent Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Benzene 506 ug/kg 500 101 7 - 121 20
Ethylbenzene 500 ug/kg 500 100 76 - 122 20
m & p-Xylene 1010 ug/kg 1000 101 77 - 124 20
Naphthalene 535 ug/kg 500 107 62 - 129 20
o-Xylene 497 ug/kg 500 99.4 77 - 123 20
Toluene 500 ug/kg 500 100 77 - 121 20

CTLaboratories LLC

1230 Lange Court e« Baraboo, WI 53913 608-356-2760

www.ctlaboratories.com

161697 - Page 5 of 15 .
Date Printed: 5/27/2021




USACE - OMAHA

SDG#: 0

Folder #:

161697

Project Name:

BIG BEND DAM

Project #: FY 21 PHS + BABS

Method Blank Soil
Analytical Run #: 191838 Analysis Date: 5/13/2021 Prep Batch #: 80994 Matrix: SOLID
CTLab #: 1004652 Analysis Time: 09:43 Prep Date/Time: 05/12/2021 13:00 Method: SW8260C
Parent Sample #: Analyst: RLD Prep Analyst: RLD
Analyte Qc Units Parent  Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Benzene 28 ug/kg 0 100
Ethylbenzene 13 ug/kg 0 50
m & p-Xylene 15 ug/kg 0 100
Naphthalene 14 ug/kg 0 50
o-Xylene 13 ug/kg 0 50
Toluene 28 ug/kg 0 100

CTLaboratories LLC

1230 Lange Court e« Baraboo, WI 53913 608-356-2760

www.ctlaboratories.com

161697 - Page 6 of 15
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USACE - OMAHA

SDG#: 0

Folder #: 161697

Project Name:

BIG BEND DAM

Project #: FY 21 PHS + BABS

Matrix Spike Duplicate Soil

Analytical Run #: 191838 Analysis Date: 5/13/2021 Prep Batch #: 80994 Matrix: SOIL
CTLab #: 1004656 Analysis Time: 17:38 Prep Date/Time: 05/12/2021 13:00 Method: SW8260C
Parent Sample #: 1004655 Analyst: RLD Prep Analyst: RLD
Analyte Qc Units Parent Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
1,2 Dichloroethane-d4 100 % Recovery 100 100 71 - 136 0
Benzene 800 ug/kg BDL 742 108 7 - 121 3.28 20
Bromofluorobenzene 101 % Recovery 100 101 79 - 119 0
d8-Toluene 102 % Recovery 100 102 85 - 116 0
Dibromofluoromethane 98.0 % Recovery 100 98.0 78 - 119 0
Ethylbenzene 795 ug/kg BDL 742 107 76 - 122 2.09 20
m & p-Xylene 1590 ug/kg BDL 1480 107 7 - 124 2.49 20
Naphthalene 869 ug/kg BDL 742 117 62 - 129 6.86 20
o-Xylene 787 ug/kg BDL 742 106 77 - 123 1.54 20
Toluene 793 ug/kg BDL 742 107 7 - 121 3.16 20

CTLaboratories LLC

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

www.ctlaboratories.com
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USACE - OMAHA

SDG#: 0

Folder #: 161697

Project Name:

BIG BEND DAM

Project #: FY 21 PHS + BABS

Matrix Spike Soil
Analytical Run #: 191838 Analysis Date: 5/13/2021 Prep Batch #: 80994 Matrix: SOIL
CTLab #: 1004655 Analysis Time: 17:10 Prep Date/Time: 05/12/2021 13:00 Method: SW8260C
Parent Sample #: 1004243 Analyst: RLD Prep Analyst: RLD
Analyte Qc Units Parent  Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
1,2 Dichloroethane-d4 102 % Recovery 100 102 71 - 136
Benzene 774 ug/kg BDL 742 104 7 - 121 20
Bromofluorobenzene 101 % Recovery 100 101 79 - 119
d8-Toluene 101 % Recovery 100 101 85 - 116
Dibromofluoromethane 99.0 % Recovery 100 99.0 78 - 119
Ethylbenzene 779 ug/kg BDL 742 105 76 - 122 20
m & p-Xylene 1550 ug/kg BDL 1480 105 77 - 124 20
Naphthalene 811 ug/kg BDL 742 109 62 - 129 20
o-Xylene 775 ug/kg BDL 742 104 77 - 123 20
Toluene 768 ug/kg BDL 742 104 77 - 121 20

CTLaboratories LLC

1230 Lange Court e« Baraboo, WI 53913 608-356-2760

www.ctlaboratories.com
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USACE - OMAHA

SDG#: 0

Folder #:

161697

Project Name: BIG BEND DAM

Project #: FY 21 PHS + BABS

Lab Control Spike Soil

Analytical Run #: 191943 Analysis Date: 5/13/2021 Prep Batch #: 81007 Matrix: SOLID
CTLab #: 1004709 Analysis Time: 18:11 Prep Date/Time: 05/13/2021 10:45 Method: SW8015
Parent Sample #: Analyst: AJZ Prep Analyst: WMB
Analyte Qc Units Parent  Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 218 mg/kg 250 87.2 38 - 132 30

CTLaboratories LLC

www.ctlaboratories.com

161697 - Page 9 of 15
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USACE - OMAHA Project Name: BIG BEND DAM

SDG#: 0 Folder #: 161697 Project #: FY 21 PHS + BABS
Method Blank Soil
Analytical Run #: 191943 Analysis Date: 5/13/2021 Prep Batch #: 81007 Matrix: SOLID
CTLab #: 1004708 Analysis Time: 17:41 Prep Date/Time: 05/13/2021 10:45 Method: SW8015
Parent Sample #: Analyst: AJZ Prep Analyst: WMB
Analyte Qc Units Parent  Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 10 mg/kg 0 20

CTLaboratories LLC
1230 Lange Court e« Baraboo, WI 53913 608-356-2760
www.ctlaboratories.com

161697 - Page 10 of 15 .
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USACE - OMAHA

SDG#: 0

Folder #: 161697

Project Name:

BIG BEND DAM

Project #: FY 21 PHS + BABS

Matrix Spike Duplicate Soil

Analytical Run #: 191943 Analysis Date: 5/13/2021 Prep Batch #: 81007 Matrix: SOIL
CTLab #: 1004712 Analysis Time: 20:04 Prep Date/Time: 05/13/2021 10:45 Method: SW8015
Parent Sample #: 1004711 Analyst: AJZ Prep Analyst: WMB
Analyte Qc Units Parent  Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 245 mg/kg 17.9 288 78.9 38 - 132 19.3 30
SURR: Octacosane 34.0 % Recovery S 100 34.0 44 - 125 0
Surr: Triacontane 41.0 % Recovery 100 41.0 3% - 136 0

CTLaboratories LLC

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

www.ctlaboratories.com
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USACE - OMAHA

SDG#: 0

Folder #: 161697

Project Name:

BIG BEND DAM

Project #: FY 21 PHS + BABS

Matrix Spike Soil
Analytical Run #: 191943 Analysis Date: 5/13/2021 Prep Batch #: 81007 Matrix: SOIL
CTLab #: 1004711 Analysis Time: 19:36 Prep Date/Time: 05/13/2021 10:45 Method: SW8015
Parent Sample #: 1004242 Analyst: AJZ Prep Analyst: WMB
Analyte Qc Units Parent  Qualifier(s) Spike % Control RPD RPD
sample sample Amount Recovery Limits Limit
result result Added
Diesel Range Organics 313 mg/kg 17.9 303 97.4 38 - 132 30
SURR: Octacosane 39.3 % Recovery S 100 39.3 44 - 125
Surr: Triacontane 36.4 % Recovery 100 36.4 3% - 136

CTLaboratories LLC

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

www.ctlaboratories.com
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delivering more than data from your environmental analyses

Sample Condition Report

Folder #: 161697 Print Date / Time: 05/11/2021 10:24
Client: USACE - OMAHA Received Date / Time / By: 05/11/2021 10:16 erc
Project Name: BIG BEND DAM Log-In Date / Time / By: 05/11/2021 10:24 erc
Project Phase: BIG BEND DAM, SD Project #: FY 21 PHS + BABS PM: BMS
Coolers: 5619 Temperature: 09C 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: 808104808791
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.
Sample ID/ Description Container Type Cond. Code pH OK?/Filtered? Tests
1004242 BBD-IDW
UNPRES GL 1 N / N DRO,%SOL
Total # of Containers of Type (UNPRESGL ) = 1
Sample ID / Description Container Type Cond. Code pH OK?/Filtered? Tests
1004243 BBD-IDW
SOLIDS 1 / %SOL
Total # of Containers of Type (SOLIDS ) = 1
1004243 BBD-IDW
TERRA CORE 1 / VOC
TERRA CORE 1 N / N VvOC
Total # of Containers of Type ( TERRACORE ) = 2
Sample ID / Description Container Type Cond. Code pH OK?/Filtered? Tests
1004246 METHANOL BLANK
MEOH 1 N I N \ele
MEOH 1 / VvOC
Total # of Containers of Type (MEOH ) = 2
Condition Code Condition Description
1 Sample Received OK
161697
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Big Bend Replacement of Left Abutment Collector Pipe System Omaha District
Replacement Geotechnical Data Report
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Pz -1§ R

VW Piezometer Calibration Certificate

Serial # 12-6522 Part #: 52611020
Range : 350 kPa Cable Part # : 50613524
Cable Length: 60 f Calibrated by: KB

Date of Calibration: 6/19/2012 Note:

ABC Calibration Factors

A B G
kPa -1.148088E-4 -3.027966E-2 1.018696E+3
psi -1.685161E-5 -4.391694E-3 1.477404E+2

Pressure in kPa/pst = (A x sz) + (B x Hz) + C, where Hz is frequency in Hertz,

Ti Calibration Factors

Co C1 c2 C3 C4 C5
kPa 1.015815E+3  -3.066860E-2 1.812745E-1 -1.148425E-4 4.081219E-5  -4.344694E-4
psi 1.473263E+2 -4.447948E-3 2620072E-2  -1.665591E-5 5.919099E-6  -6.301224E-5

Pressure in kPa/psi = CO+ (C1 xHz) + (C2xT) + (C3 x sz) +(C4xHzxT)+{C5x Tz)

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

Summary of Test Resuits at 15C
Thermistor reading is 14.7 ¢.

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

Applied Equivalent Freguency Calculated Error
(kPa) {psi) (Hz) (kPa) {psi) (%FS)
0.0 c.00 2849.8 0.0 0.00 0.00
35.C 5.08 2798.2 35.0 5.08 -0.01
70.0 10.15 2745.8 70.0 10.18 0.01
105.0 15.23 2692.3 105.0 15.23 .00
140.0 20.31 2637.7 140.1 20.31 -6.01
175.0 25.38 2582.2 175.0 2538 0.00
210.0 30.46 25254 210.0 30.46 -0.01
245.0 35.53 24675 245.0 35.53 0.01
280.0 40.61 2408.2 279.9 40.60 0.01
315.0 45.68 23473 315.1 45.69 -0.01
350.0 50.78 22851 350.0 50.76 0.co

12123 Harbour Reach Dirive Suite 106, Mukilteo, WA 98275 LUSA
www.slopeindicator.com
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i.PROJECT . 10.S1ZE AND TYPE Df BIT ) ) SHEET SHEETS
Big Bend Piezometer Abandon, Rehab, Repiace 4-1/4 inches HSA 1 oF
2.LOCATION fCoordinates or Station) 11-DATUM FOR ELEVATION SHOWN (TBM or MSL?
Fe.Thompson, SD
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13 R~(2
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1. PROJECT . 10.S1ZE AND TYPE OF BIT ) 1 SHEET SHEETS
Big Bend Piezometer Abandon, Rehab, Repiace 4-1/4 inches HSA 1 oF
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3.DRILL ING ACENCY
CENWO-ED-GG
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keokon
| incorporated

Vibrating Wire Pressure Transducer Calibration

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: n/a Baro: 1004 mbar.
Job No.: 9608 Date: 9/30/96
Test Gage: 336 Technician: % ? .
. Do
Applied
Pressure Reading Change
First Cycle 0.0154 10632 '
2.0004 9921 711
3.9998 9205 716
5.9996 8488 717
8.0008 7770 718
10.0090 7046 724
Second Cycle 0.0148 10632
2.0003 9921 711
4.0001 9204 717
5.9994 8489 715
8.0005 7770 719
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-T0)

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

Position "B":* 10642
or A
Position "F":* Baro: 999.4 mbar**

Temperature: 24.9 °C

* Users are advised to establish their own zero conditions.

** Factory elevation 580 ft.above sea level.

- Wiring Code:

Red and Black: Gage White and Green: Thermistor
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PZ-26

VW Piezometer Calibration Certificate

Serial #: 10-5253 Part #: 52611024
Range : 50 psi Cable Part # : 50613524
Cable Length: 30 m Calibrated by: KB

Date of Calibration: 9/7/2010 Note:

ABC Calibration Factors

A B Cc
kPa -1.369458E-4 5.333046E-3 1.055221E+3
psi -1.986231E-5 7.734929E-4 1.530469E+2

Pressure in kPa/psi = (A x sz) + (B x Hz) + C, where Hz is frequency in Hertz.

TI Calibration Factors

Cco C1 C2 C3 C4 C5
kPa 1.061967E+3  -1.332622E-3 1.369798E-1 -1.357220E-4 1.930639E-5  -1.983729E-3
psi 1.540198E+2  -1.932737E-4 1.986654E-2  -1.968412E-5 2.800056E-6 -2.877054E-4

Pressure in kPa/psi = CO + (C1 xHz) + (C2xT) + (C3 x sz) +(C4xHzxT)+(C5x T2)

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

Summary of Test Results at 15C
Thermistor reading is 14.4 <.

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

Applied Equivalent Frequency Calculated Error
(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



DRILLING LOG

DIVISION

L:EMAJU

INSTALLATION

B‘\j /?‘*ol /P‘v-\

HOLE NUMBER

r2-1%

+PROJECT

~n

Rie Zog e foer ;ffu‘rtx L(ql{g{)

.LOCATION iCoordinotes or Station)

10.512E AND TYPE OF BiT

g Hs4

SHEET

SHEETS

oF S5

/

11.DATUM FDR ELEVATION SHOWN {TBM or MSL)

ML

t

w

<DRILLING AGENCY

CE/VUU FD -GG

12. MANUFACTURERS DESIGNATION OF DRILL
(593

Sty

/loud

o

~HOLE NO.

{As shown on drawing title

ong file number)

fZ-1%

13, 70TAL NO. OF OVER~-
BURDEN SAMPLES TAKEN

URD ISTURBED

D1STURBED
A.

A

14, TOTAL NUMBER CORE BOXES

S.NAME OF DRILLER ,[) ) -
’n TN
d - 15, ELEVATION GROUND WATER o
6.D{RECTION OF MOLE H 135¢ ﬂ*
16.DATE HOLE STARTED COMPLETED

[Evenncm. l:'mumcn DEG. FROM VERT. /‘0/!%/20“) [”/7-11(1&(0
7.THICKNESS OF OVERBURDEN WA 17.ELEVATION TOF OF HOLE (TZ‘L £
8.0EPTH DRILLED INTO ROCK ;1/)4 18.TOTAL CORE RECOVERY FOR BORING /1//9
3.T0TAL DEFTH OF HOLE — -

- 19.SIGNATURE OF INSPECTOR
KX e Lor

LOCATION SKETCH/COMMENTS SCALE
e e e e e e I T I T TP P T T e e P e
e b
el e [ S e D N
S A S S S S B S S S S S S S A S A SRR S
Tt T [ Lo

‘ : y « . . f . . . . . —_ ] ' . B f B . ' '
...... il W odd-ssee o o
S o, D S D

, . . . . . . . . , . . , . . . . . . . . .

. . . . . . . . . ) . : . . . ; : X . . . ) .
______
. . : : . : . . . . . . . . . . : . . ) : . I
R e 2 A S B e e R et S E S e O A S S Bl S S S (R T I
e S AR S r
0 S P S

. . . . . . . . . . . , . , ) . . . .
PO L P e e et e W e U . A T T S
. . . . . , . . . . . . . . . . . . .
[ e e e e e e e ere e e m e e me e e e e e m e e n PN et e e et s v PRV . e e e e e e -
Beelesieee R R R
. . . . . . ; . . . . . . . . . . . . . . .
S P L P U A, u.~;..£.,.
...... U S N
.......... S S S .} ’ :
. ‘ . . . . : X . . . : . . , .

ENG FORM

1836

PRCJECT

HOLE ND.

Pi-11




. ELEVATION TOP OF HOLE HOLE NUMBER
DRILL ING L OG tcont skeem) rz-x7
PROJECT INSTALLATION \ SHEET
Bt\ Bt’wcﬂ. ]7:.,.. OF 8§ SHEETS
CLASSIF{CATION OF MATERIALS % CORE BOX DR REMARKS ’
ELEV. | DEPTH | LEGEND (DESCRIPT {ON) RECOVERY | SaMPLE ND. | 'Ohiaiharing™era™ e ' am ¥
(9) (5) (c) id) (e} (f) (g}
- (Jatf Con. ; . 3¢/ - 8. A , -
— UE” Coruabed Sod wilh sl s LJ”‘\") Lo r—ub{.\n“ -
— on Plabie, el Aw“,m,g sabed, 4B 1014 a0 —
— treces of {):\’c }uw.{ -
[ — I
1 —
- end of L I
= Si,t olrojzern -
g R— —
S — UL“ uu A\...J ,_;/(_;,,_7 (SL) LLJ —
— '%!7#”( /JG/.L-JMwﬁ-\ "mf rned —
— hioun, el —
— -
- —
? ™ Jromaca
¥ — —
T —= —
wflelt - —
vt — e
iﬂ — —

ENG FORM 1836

PROJECT

HOLE NO. o 54




' ELEVATION TOP OF HOLE HOLE NUMBER
DRILLING LOG ccont sheem FE-27
PROJECT INSTALLAT (DN SHEET 3
Eij ek [ina, OF §  SHEETS
7 CORE BOX OR . REMARKS
ELEV. | DEPTH | LEGEND CLASS'F(IDCEASTC‘RD:;TO,FDNM,”ERMLS RECOVERY | SAMPLE NO. | Ol timey, amarer, \oss:, denth, o
{a}) (-8} tc) 1d) “ {a) () (gl
- Well Ondad Sed wfeley  (S1-5C) —
= M5 plallady sl grdaed, aid A, —
_— Lt —
H — —
— ‘ , \ —
— C’r"‘( Cole f In /e ,‘,.) —
J i R -
17 = I
[ — —
- A
(A q—— L
1 ] —
i = -
- I+ & Logying From  Comles —
= Well grded tend  (BLJ) ~
¥ - W /)I'u%(.’a\L, ; /Wu, Mmed '{wu.,-, -
po— 1 —
— mf“ 'J!u'l'\fi, +a"‘l-¢<l cP ‘:”}ACJ E
— "’3) C‘ﬁ* 5""‘f""h  —
- o # =
1N — o[ 03¢ —
] et €3} -
pe— Klu.u‘v‘t'n.' Li‘_ 3’ S
PAT I —

ENC FORM 1836

PROJECT

HOLE NO. P'bl'l'




’ ‘ ELEVATION TOP OF HOLE HOLE NUMBER
DRILL ING LOG ccont sueem) P7-73
PROJECT INSTALLATION SHEET
B)c, fbeh DM OF & SHEETS
CLASSIFICATION DF MATERIALS % CORE BOX OR o _ REMARKS
ELEV. | DEPTH | LEGEND DESCRIPT (ON) RECOVERY | SAMPLE NO. | ‘“liaiharing. stcr e 'sionifeont) |
ta) (b) 1c) ta) (e (f1 (g}
- Uitl Grdest Sent (S80) —
— Ay ,0/:411‘1‘:,*7, /l:‘—l-) -",IQ( ‘%’1}4, -
- med §oined, Fraai of Cne -
—_ —
2 — -
= —
I S Q—— ——
— i -
- 1y IMJ AL.N ok [' o
= i B —
25 — 77 Qsey -
— ISRV —
— Kewvr; A g’ —
14— ——
e 14,5 -
e T -
- o &8 [
- L dee —
— gk’r’m P ,h[yb\ _—
Te — b AT A—
f— 2 , 24 e
— [P hS rl‘)'" L ) T
27— —
: —2_-1‘&' SMJ Z\ltv{ fl :
- il.»a &3 [
- .\'r 0a1? e
LY — cr ey —
— 2 i —
— Namotey 0.0 —
_ —
e X — —
7§ ——— —

ENG FORM 1836

PROJECT

HOLE NO. 5q 3




DRILLING LOG ccont sueem)

ELEVATION TOP OF HOLE

HOLE NUMBER

PZ-23

~d
Qs

J
>

PROJECT INSTALLATION , SHEET 4~
Bkj !:(rlnk Dw\-‘ OF 8~ SHEETS
CLASSIFICATION OF MATERIALS 1 CORE BOX OR Cting 1 RE““:"S o
ELEV. DEPTH | LEGEND (OESCRIPTION) RECOVERY | SAMPLE ND. | ‘Hriciiaring. eters ¢ s ignitscont &
(al (D) tc) (qg) (g} (3] tg)
— -
Y — —
= [
7 -3 —
— 1SR Y -
ek Condad  Sad lu/:.[t-, (5 Lose) R ) o
by fromenen
t ‘-‘}-u‘L}L;, I8 v, et rmed j*“"“"'l' ~ Oss -
j;; — /ﬂ(;ﬂ L.ﬂan §f ;
- ET o4 —
—3 Rzu.«, G5 -
j 338" —
Jy — C (-7 W (c) —
- MeJ /«lu‘Hc: )7 , cf! p/; /m:‘}” med Iriny —
and Byth chw g~cen —
25 —
3¢ -
77 —
718 —

<

f

]36 H e~ #-P Hch

381

Lad of deg  (0frofrens

Hlll!lHlllHl!

PROJECT

HOLE NO. pg_4

JENG FORM 1836



PZ-27

VW Piezometer Calibration Certificate

Serial #: 10-5560 Part #: 52611024
Range : 50 psi Cable Part # : 50613524
Cable Length: 30 m Calibrated by: KB

Date of Calibration: 9/29/2010 Note:

ABC Calibration Factors

A B Cc
kPa -1.331785E-4 2.597979E-2 9.851498E+2
psi -1.931591E-5 3.768050E-3 1.428839E+2

Pressure in kPa/psi = (A x sz) + (B x Hz) + C, where Hz is frequency in Hertz.

TI Calibration Factors

Cco C1 C2 C3 C4 C5
kPa 9.838324E+2 2.566194E-2  1.045885E-1 -1.331985E-4 2.932346E-5 -1.576969E-3
psi 1.426878E+2 3.721818E-3  1.516874E-2  -1.931813E-5 4.252859E-6  -2.287120E-4

Pressure in kPa/psi = CO + (C1 xHz) + (C2xT) + (C3 x sz) +(C4xHzxT)+(C5x T2)

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

Summary of Test Results at 15C
Thermistor reading is 14.5 <.

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

Applied Equivalent Frequency Calculated Error
(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
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PZ-28

VW Piezometer Calibration Certificate

Serial #: 10-5251 Part #: 52611024
Range : 50 psi Cable Part # : 50613524
Cable Length: 30 m Calibrated by: KB

Date of Calibration: 9/7/2010 Note:

ABC Calibration Factors

A B Cc
kPa -1.270981E-4 -7.160467E-2 1.226910E+3
psi -1.843402E-5 -1.038538E-2 1.779482E+2

Pressure in kPa/psi = (A x sz) + (B x Hz) + C, where Hz is frequency in Hertz.

TI Calibration Factors

Co C1 C2 C3 C4 C5
kPa 1.237222E+3  -8.073921E-2  1.128461E-1 -1.254625E-4 2.892948E-5  -1.801938E-3
psi 1.794375E+2  -1.170982E-2 1.636637E-2  -1.819615E-5 4.195718E-6  -2.613398E-4

Pressure in kPa/psi = CO + (C1 xHz) + (C2xT) + (C3 x sz) +(C4xHzxT)+(C5x T2)

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

Summary of Test Results at 15C
Thermistor reading is 14.5 <.

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

Applied Equivalent Frequency Calculated Error
(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
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PZ-29

VW Piezometer Calibration Certificate

Serial #: 10-5252 Part #: 52611024
Range : 50 psi Cable Part # : 50613524
Cable Length: 30 m Calibrated by: KB

Date of Calibration: 9/7/2010 Note:

ABC Calibration Factors

A B Cc
kPa -1.460729E-4 7.688206E-3 1.148114E+3
psi -2.118609E-5 1.115080E-3 1.665199E+2

Pressure in kPa/psi = (A x sz) + (B x Hz) + C, where Hz is frequency in Hertz.

TI Calibration Factors

Co C1 C2 C3 C4 C5
kPa 1.161128E+3  -3.641397E-3  1.363410E-1 -1.439535E-4  1.532628E-5 -2.287608E-3
psi 1.684014E+2 -5.281214E-4 1.977389E-2  -2.087796E-5 2.222811E-6  -3.317778E-4

Pressure in kPa/psi = CO + (C1 xHz) + (C2xT) + (C3 x sz) +(C4xHzxT)+(C5x T2)

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

Summary of Test Results at 15C
Thermistor reading is 14.5 <.

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

Applied Equivalent Frequency Calculated Error
(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
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PZ -30

VW Piezometer Calibration Certificate

Serial #: 10-5561 Part #: 52611024
Range : 50 psi Cable Part # : 50613524
Cable Length: 30 m Calibrated by: KB

Date of Calibration: 9/29/2010 Note:

ABC Calibration Factors

A B C
kPa -1.459065E-4 4.672633E-2 1.060272E+3
psi -2.116195E-5 6.777081E-3 1.537795E+2

Pressure in kPa/psi = (A x sz) + (B x Hz) + C, where Hz is frequency in Hertz.

TI Calibration Factors

Co C1 C2 C3 C4 C5
kPa 1.061485E+3  4.396256E-2  2.012939E-1 -1.452583E-4  -2.821426E-5 -1.336743E-3
psi 1.539500E+2 6.376006E-3  2.919419E-2  -2.106719E-5 -4.091989E-6 -1.938713E-4

Pressure in kPa/psi = CO + (C1x Hz) + (C2 x T) + (C3 x Hz®) + (C4 x Hz x T) + (C5 x T°)

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

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

Summary of Test Results at 15C
Thermistor reading is 14.5 <.

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

Applied Equivalent Frequency Calculated Error
(psi) (kPa) (Hz) (psi) (kPa) (%FS)
0.00 0.0 2860.7 -0.01 -01 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 2413 2534.8 34.99 241.2 0.02
40.00 275.8 2484.6 39.98 275.7 0.04
45.00 310.3 24331 44.99 310.2 0.02

50.00 344.7 2380.2 50.02 344.9 -0.04



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

RELIEF WELLS



DIVISION INSTALLATION HOLE NUMBER
DRILLING LOG| e Biy Bad [um Rhdes
1. PROJECT « _ » 10.S1ZE AND TYPE OF BT SHEET SHEETS
s B Rehf Lell  Toakellebs, [o%"  H$A b ol
2.LOCATION tCoord:no’r;s or S‘!‘ofioﬁ) 11.0ATUM FOR ELEVATION SHOWN { TBM or M5L) ,/VI ‘(L
Yyt 03 2ISAL M 41T 2 139997y Wes 145y
3.ORILLING AGENCY _ 12.MANUFACTURER’S DESIGNATION OF ORILL ﬂ
CEMI-ZD -6 Gue feedy 300
4.HOLE NO. (As shown on drawing title 13.TOTAL ND. OF DVER- DISTURBED UND IS TURBED
and file number ! RLJ CbA BURDEN SAMPLES TAKEN > -
5.NAME OF DRILLER D /l1 14, TOTAL NUMBER CORE BOXES /@jA
“n rrics -
TETRECT IO O ToE o 15.ELEVATION GROUND WATER /3 #Y ﬂ.e/' [}/&‘{/Lao
X veariea [ 16.DATE HOLE . STARTED ) COMPLETED
INCLINED e OEC. FROM VEAT. /D3 12610 i1/ 64] 2eter
7. THICKNESS OF OVERBURDEN 17.ELEVATION TOP OF HOLE J3¢2
8.DEPTH DRILLED INTO ROCK /4 18.TOTAL CORE RECOVERY FOR BORING A
9.7OTAL DEPTH OF HOLE ~
L 8/2“3 &J‘ 19.SICNATURE OF INSPECTDR%%
JW
LOCATION SKETCH/COMMENTS SCALE
e e e a e S e PR e . ..
I e e e e e N e e e e T
......
B R T T T e PR T I R e
C e fe e e e e e e me e e e e e e e e e e e i e e g e eie s n e e b e e e el e e e e e e e e e e
o O U O S A
PROJECT HOLE NO.

ENG FORM 1836 RljseA




DRILLING L OG tcont SheET)

ELEVATION TOP OF HOLE

HOLE NUMBER

RejecA
PROJECT INSTALLATION SHEET 2
OF {J  SHEETS
CLASSIFICATION Of MATERIALS % CORE 80X OR Ori11in r_:EM_tF::‘_Slm atn of
ELEV. DEPTH LEGEND (DESCRIPTION) RECOVERY SAMPLE NO. vu’o?n‘eroinu'- etc.. if sion.ificpmr)o
ta) (b (c) 1a) (e) (f) (g)

IIII|llll|IllIlllll|l|ll|Illl|Illl||||l|llll|ll|||ll|l||ll||l|ll|II|||IIlI|IILI|IIII|IIII|IIIJ|LHJ

0

ed /"l“'"'""f"l; ’“"“L/ Tp;'\t )’M\'\AJL
Sengd /g}}}/ }Lpue_; lp el yredaed Send,

dece by,

Senky Ll €L)
Serd J6ilk Content  Jntreese
Coly, czwvé fo el 3,

e d /)"31,;,’»7 s sk, /:l"t et
S""“/(nl'

_”LO;JA’&L Wk,.(’ /\muu,\)

Stolet oty @ 0040 4,
/‘SS)A7 /IM cof/:'njj

IIII|HII|IIIIPIH[IIIIIHII|IIFI|IIIIIIII||IIII|IIII|HII|II|I||HI|II|I|IHI|IHI|IHI|II!I|IIII

ENG FORM 1836

PROJECT

HOLE NO.

RG et




DRILLING LOG tconr sueem

ELEVATION TOP OF HOLE

HOLE NUMBER

RigecA

PROJECT INSTALLATION SHEET 3
OF /2 SHEETS
CLASSIFICATION OF MATERIALS * CORE 80X OR oritnin ﬂll:EMv-Aos:rS loss. depth of
ELEV. DEPTH LEGEND (DESCRIPTION) RECOVERY SAMPLE NO. vao?naroing. etc.. if sign.ificpmf)
(Q) (b) fc) (d} {e) (f) (Q)
= Cleyey Sand  (SC) —
— ne plii, el meld 57y, med —
— greined, Llov, «F Sorfoce -
il — I
11— |
— -
— —
- —
— L
— —
M= —
[ —
L | e
— L
IL —— I
17 — ) N
) —] —
¢ — —
— L
— S
—] S—
— —
— L
= —

ENG FORM 1836

PROJECT

HOLE NO[Z‘UL(,A




: ELEVATION TOP OF HOLE HOLE NUMBER
DRILL ING L OG ccont sheeT) RUb64
PROJECT INSTALLATION SHEET o
OF {{ SHEETS
CLASSIF ICATION OF MATERIALS % CORE 80x OR REMARKS
ELEV. | DEPTH | LEGEND (DESCRIPTION! RECOVERY | SAMPLE NO. | Tioins, 0ms, ooty 93s;, genin of
ta) (b) (c) td) (8) (£} {g)
- Clayey Send () —
: Val'l ,a/t)htq/}'\j/mh MJ,!_{\A?" ,w,,(,p{ j‘/‘s«w :
2 — S
27 - —
73 —] —
QV.J: A
25— -
U — —
" IR .
= Cobims o bpr  ptidles =
- k’)ﬁn aLue 4 ~dey -
- — ) ilt ) } ’ ) m T
DI | Pty bt bl ey iRl
: S\‘w"&te —
= ch —
— Sivm %m —
19— —
2?—:: -
s -

ENG FORM 1836

PROJECT

HOLE NO. K{'\)cé/i




DRILL ING

| OG (CcoNT SHEET)

ELEVATION TOP OF HOLE

HOLE NUMBER

RIIésA
PROJECT INSTALLATION SHEET <
oF {D SHEETS
CLASSIFICATION OF MATERIALS * CORE BOx DR F0rinnin 'INSEM'AOT:V'S|OSS depth of
ELEV. DEPTH LEGEND (DESCRIPTION) RECOVERY | SAMPLE NO. veOThering. e1C.r 1F Sionifieont)
(a) (b) (c) td} te) (f) (g)
C’ﬂt)"; Sead (5"—)
v ﬁ[g,lftfH, vt med g amed]
jf‘m\-\.ed
3
31
K
"o
3‘_{ Ry L

38

IIIIIIIII|IllJ|lll||llIl|IlIl|llll||l|l|l|II|IIIIIlllllllll'llll'llll|llll|lllllllll||lll|lll||llll

Yy

;"\J“, ll 9] t\ An)\

THI|HH|IIII|IIII|IIIIIIII|||l|l|IIII|HII|IIIi|IHI|IIII|IIIIIIIII|I|l||IIlIIIIIIlIIII|”II|IIII

ENG FORM 1836

PROJECT

HOLE NO. RU664




D R :[ 'L L I N G L DG ( T HEET) ELEVATION TOP OF HOLE HOLE NUMBER
CONT S RisteA
PROJECT INSTALLATION SHEET £
oF [p sSHEETS
CLASSIFICATION OF MATERIALS % CORE BOX OR et 1ing s MARKS s, denth of
ELEV. DEPTH | LEGEND (DESCRIPTION) RECOVERY | SAMPLE NO. veatharings Btoe 11 sioniticant)
ta) (b) tc) td) te) (f tg)
= Clage; Send 56)
= no /o{fjb»i'%, vt ped Py
—_ poys 8 JM"”}'
“Yi—
41—
43—
L(Lf_
q8—
Y{—
Y
19 —
8%

TIH|HI||IIHIHH|IIH]IIII[HI!IHIIllllllHHIHHIHIIIIIII|HH|lllIIHHIIHI}IHI]IIHIIHI

ENG FORM 1836

PROJECT

HOLE NO. RU664




N ELEVATION TOP OF HOLE HOLE NUMBER
DRILL ING LOG ccont sheem UL
LIECA
PROJECT INSTALLATION SHEET 2
OF /) SHEETS
CLASSIFICATION OF MATERIALS % CORE BOX OR et rring tias MARKS se. eorn of
ELEV. DEPTH LEGEND (DESCRIPTION RECOVERY | SAMPLE NO. veothering. et e 1€ Bignificont
(Q) (b) {c) 19} (0] (§) (g1
C[@u,: -SMJ (;Si)
7
e st
/{‘5‘10}7/ L)(/i, e J/Ws?’
Sl

&

3
Ill!lllll[HHIIIH|lHII[HIIIIIIIHH

Sy

5¢

Illlllll]lllll'llllllllllIIHIHHIHIIIIIHIllll[llflllil!

Lo

HHIHH[IIIIIHIIl!li!lllllIIIHIHHIHHIEIH|HH[HH|IIII[HH|H|lllI!IIIHIIIIIIIIIHIHH

ENG FORM 1836

PROJECT

HOLE NO. &L‘)éé/f




DRILLING L OG tcont sHeeT)

ELEVATION TOP OF HOLE

HOLE NUMBER

R 664

PROJECT INSTALLATION SHEET [
OF /p  SHEETS
CLASSIFICATION OF MATERIALS * CORE BDX OR oritlin 11":EM'€)R?EFS loss. depth of
ELEV. DEPTH LEGEND (DESCRIPTION) RECOVERY SAMPLE NO. vao?heroino. etc.. if Sionificont)
ta) (b) (c) (d) te) (f) (g}
6;1“7&7 .S6~Jr GSC)
7o ,a[ﬁﬂ~4‘°‘4"-// m‘j ik Iy
meed 5-m‘ad
i
¢
%)
(s

£

by

IlII|lllILllJl|llIIIIIIIlIIII|Illllllll|ll|||ll|l|IIIIIIIII|IJII|IIIIIIHIIIIJJ|III||IIII|IIII|IIII

Fa

ﬂlllllllrﬂll“llllllll|IIII|IHI|IIII|IIII[IIH’IIII|IIH|l|ﬂ|||||IIIIIIIHIPTH[HH|IIH|IIII

ENG FORM 1836

PROJECT

HOLE NO. RU:%’P




VDF\) ILLING LOG ccont sheem)

ELEVATION TOP OF HOLE

HOLE NUMBER

Ri)éca
PROJECT INSTALLATION SHEET q
OF (D SHEETS
CLASSIFICATION OF MATERIALS % CORE BOX OR v AR S e, denth of
ELEV. DEPTH LEGEND (DESCRIPTION) RECOVERY | SAMPLE NO. weathering: etc.s G F Signifreants
(a) (b) tc) td) (e) (f) 1g)

-] C lwy‘ty S»Lu& (5(—) —

—_ ne /;Ls\liu*’, Lee J‘, med I . —

] g’ grined —

- —
7 — —
22 — —

—

- —

— -
77— —
— -
4 — I
75— —

— [
H —

77 = —

. —
% _T —

——1 —

— L

— -

— —

— —

&

b1

ENG FORM 1836

PROJECT

HOLE NO{ZL\)(;GA'




ELEVAT[ON TOP OF HOLE
| OG (coNT SHEET)

HOLE NUMBER

II|IIII||HI|IIII|HII

DRILLING Ry b6 A
PROJECT INSTALLATION SHEET {0
OF /o SHEETS
CLASSIFICATION OF MATERIALS % CORE BOX_ OR (Driltin ':EM.:'?:.—smss depth of
ELEV. DEPTH LEGEND (DESCRIPTION) RECOVERY SAMPLE NO. vso'hercino'- etc.. if significant)
tay () ic) 1d) (8) (f) 1g9)
- Clagey Gomd (5¢)
— Ll /OI‘SJHL;J\’, Ll-Cb med J= . e
— [ PN
&1 — ,f,/lrl\) /\Afl(
jral
] 92:”‘5 épH\Dn kID éor?:\,
— Vi
NE
8y
85 ——
8 —
v3—]
§¢ —
—
90—

IIII’WIHIIHI“IH|IIII|IHI|IIII|IIII|IIII Illi|l|1l|lll||IHI|IIII|III||

ENG FORM 1836

PROJECT

HOLE ND'/?Uéé/}




____________________________________________________________________________

PROJECT WELL NUMBER
’ﬁ ﬂbv(l ﬂel\ﬂo Uel/ LIJ‘ Uc}'\oc\ /EU{éA
DATE INSTALLED.:.' . ._.: STARTED COMPLETED LOCATION (Coordinates or Stotion)
X U /o3 /reio /o4 2610
S T TALLER _—~ )
IGNATURE OF INSPEC OR/INS ALLW JM ELEVATION OF HOLE /34 ? #LJ
TOTAL DEPTH OF BOREHOLE BORING DIAMETER ELEVATION OF GROUND WATER IN WELL (DATE)
§273 Lt (4 jnckes [l leoto  [3FY deud
PIEZOMETER (PORE-FLUID) CONSTRUCTION DIAGRAM
NO SCALE

(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING KINO O YES

SIZE AND TYPE OF
PROTECTIVE CASING:

F TOP OF WELL —= GROUND
: SURF ACE
PROTECTIVE POSTS —— STICK-UP= ¢ . /
OyesEINO :
NO. OF POSTS ___ , — RS
S E R JCONCRETE PAD YES O NOW
AV I A
V.7 7.
BACKFILL/ METHOD A
N N
O_GRAVITY (N N
., E_IREMIF A
& [O_OTHFR (DESCRIBF) EA E/.
a \/. /\/.
fa) N N
5 BACKFILL/ GROUT NG NG
@ MIX, EIC. (DESCRIBE) % %
ﬁ_“. s CETCe 267 sulids E/_ t/, 27,3 i
TOP OF SEAL Y o '
= TYPE OF SEAL:Badeube gty pats o5 WELL CASING
Q 4 :':'E Boge DIAMETER: 5; &1.0. OdOo.D.
& R A et e SCHEDULE: %0
% PELLET DIAMETE S MATERIAL: @PVC CISTAINLESS STEEL
T PP CJOTHER (DESCRIBEL_______ ~
TOP OF FILTERPACK ' ety =22 ft.
TYPE OF JOINTS
1ALy E] FLUSH THREADED
—— TOP OF SCREEN L ft. O GLUE/SLIP JOINT
;:': O OTHER
z - SCREEN INFORMATION
e S SCREEN DIAMETER:I” E1.D. [JO.D.
3 SLOT WIDTH:
0 1 2% FILTERPACK ) SCHEDU|I_E:
=Y S MATERIAL: CIPVC BISTANLESS STEEL
Y GRADATION: CJOTHER (DESCRIBEL ___ ~
' CONTINUOUS WRAPPED YES O NoO
BOTTOM OF WELL SCREEN A—n
BOTTOM OF CAP OR SUMP - —u—;' . WATER LEVEL SUMMARY
NOTES BOTTOM OF BORING VISC IO e (DATE/TIME/LEVEL)
NOTES: OPEN BOREHOLE:
TOTAL VOLUME OF WATER LERO Gorgat Gos oo fhick s AFTER INSTALLATION: ____
ADDED DURING CONSTRUCTION pumg a5 206 solJs (1/o4/2wi0 05U h,,  CSH Foe smund
(F ANY): 4,%“ 380 ¢, ’ Surfece

REVISED 09-2009

irn0egeotlincolnsiteddiagrams-2009.dgn

- m e e e e e e et D e e e e e e e e e e e et e E e e, E o — ——

ezparilucondia dgn 9.21:2009 12 53 03 PM g6adxjah




Y s

RELIEF WELL CAPACITY/DRAWDOWN TEST DATA FORM

e

Project: B

N Rud Rebat Vet Totllebin

Date: 11/33/24¢

Initial Depth of Well:

HLocaﬁon: ﬂfdl (TLQMW{%A! SD

Weather: Ovewcst. Ak

onitoring Instrument: UL Tacter LY
l}Staﬁc Water Level: (/, 917 easured By: J el De'\‘;
Depth Water Pumping
Time Ta Elevation Level Rate Comments
Water' Change' (gpm)
0 '—f(”t)—‘ p U/]t. Q-L ‘J‘Q St + ;ML\ [ N«Z.\j;

15 sec dy b Liad dpuy dom
30 sec
45 sec
1 min
2min [} 2. 20 (O
3min |/ 270 /0
4 min / :/4 fg ('-ﬁ /
5 min 12 L
10min | /<. ¢S ¢
15mn_|/¢ of e
20 min__ | /<. &2 )
25 min e, qy €j
30min | /4, §7 ¢!
35min | /S.¢i i
40min | /5.Q¢ (e
45min | 5.1 éf
50min | /£ (¢ ¢l
55min |z 2¢ €f

1hrOmin | /21 CL

1
All measurements in 0.01 feet.
? Static water fevel recorded prior to capacity/draw down test.

Additional Comments:

»S‘?zi.‘g Uw.}{; (Q«H.l

2006 TUr bz L a M. fe

[ 13 VTV f"(“ code OLHE

0491 MU

PV IINe § '6\4 ;/LC /'ty’ of JI\L -’3(9“ Sur‘lpcog
lecel «s i) tucs ﬂow‘,,,) 6ud Mo outhil e

N
Cedon

J

L ke
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RELIEF-WELL CAPACITY/DRAWDOWN TEST DATA FORM (Cont. Page)

Project: [\ Fe) Kt bedl Tty

Date: |1/23/2¢

Location: [l Thepsm SO

Well ID: 20 (A

Depth
Time To
Water'

Elevation

Water
Level
Change'

Pumping
Rate Comments

(gpm)

1 hr 5 mmn

1 hr 10 min

{ hr 15 min

1 hr 20 min

1 hr 25 min

1 hr 30 min

1 hr 35 min

1 hr 40 min

1 hr 45 min

1 hr 50 min

1 hr 55 min

2 hr 0 min

Recovery

0 min ISl

5 min

Keveversd /e.\; flea (C sec

10 min

15 min

20 min

25 min

30 min

35 min

40 min

45 min

50 min

55 min

1 hr 0 min

Additional Comments:




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

PROJECT NAME:

Biy Bed  Rebef Lell Tnihllehs, AN

LOCATION:

}3‘\5 [5)&-1 DM 'p;r{' rﬂhw’asm,‘ Seudh aic.h

Date(s) of Field Work:

U3 [zo0 = 1] /sy |2

Boring Layout:
Who staked locations? .~

OSALE Lo |
How were they located? —_

Were locations moved?
{explain which ones,
where, and why)

M,

Sample Shipment:

Total Numbers and
Types of Samples:

NA

Sample Preparation

for Shipment: WA
Method and Date of
Shipment /‘/ A

Final Destination:

/YA

Site Description:

Current Uses, Buildings,
Pavement, Utilities:

Pem bt dolad

i..x,f! “f M/]‘Q/‘ Lx{‘j
dﬂ;\v}-& LL‘-Mt!

e Ins  peer by -

Vegetation, Topography,
Drainage:

()MJ, iped S/ty-)n) SSQJi.lL, L wlief el A dacse cheans!

Presence of Fill, Rubble, F;H

Debris, or Evidence of

Contamination:

Disposition of Borehole, Beekfilled  wiln CETCO Al silids Lodosle 204 sobdy
1.€., how backfilled, Cavy grest injethd 20 b,y 1K G, ldey {‘w}‘()\ Ll mix

cuttings disposal, site
restoration?

D bagr” portlod comeat 3 bags bite § pue bk gl buhabe odlons sq 100004
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RELIEF WELL CAPACITY/DRAWDOWN TEST DATA FORM

Project: ;51‘.,) B elet Ut L ol IDate: ! ;’E’ 4 /3 e
Well ID: j{" LJ (./{\. 3
ILocaﬁon: ’Lfr‘ T{i&mﬁw‘ D nitial Depth of Well:
lﬁ\/lanitoring Instrument: NI i eather: O\qu,'}»’ A?;L £ UE
“Static Water Level’: G g It o !fig a2 fMeasured By:gs_e Mapdscon

Depth Water Pumping

Time To Elevation Level Rate Comments

Water' Change' | (gpm)

0 DNLH;LQAM iLo p‘s}' 1oy 5&.3"

15 sec bessnndny  rtediny

30 sec ! i

45 sec

1 min 13 40

2 min )

3 min

4 min

5 min

10 min

ro50 15Smin | 22,45 LY
20 min
25 min
30 min
35 min
40min  [72.¢5”
45 min
50 min
55 min

1 hr O min

[}
All measurements in 0.01 fect.
X N . B
Static water level recorded prior to capacity/drawdown test.

Additional Comments:
‘mj
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RELIEF-WELL CAPACITY/DRAWDOWN TEST DATA FORM (Cont. Page)

Project: 5:. Bed Relot Ul Duiclofim

Date:

/15 2eie

Location:

Lord Tliouren, 52

Well ID: Ky £¢/3

Time

Depth
To
Water"

Elevation

Water
Level
Change'

Pumping
Rate
(gpm)

Comments

1 hr 5 min

1 hr 10 min

1 hr 15 min

1 hr 20 min

1 hr 25 min

1 hr 30 min

1 hr 35 min

1 hr 40 min

1 hr 45 min

1 hr 50 min

1 hr 55 min

2 hr O min

Recovery

0 min

172, ¢3!

Gorngnlar (it

5 min

ﬂi

10 min

yAM

15 min

/ 3/«' %.;z\n } @ ;f 72)6

20 min

25 min

30 min

35 min

40 min

45 min

50 min

55 min

1 hr O min

Additional Comments:




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

PROJECT NAME:

Blj B"«\A /?a[;:P Uell fnx }n[(ﬁ-}LI\D/\ RLje6 3

LOCATION:

’8'5 B\"A‘l /«7‘«"\ F;"’ \/'ilw}ﬂ&m Sodb WDchoks

Date(s) of Field Work:

”/01/’2 vio - 1 /Jor/ e

Boring Layout:

Who staked locations?

USACE Perisanl

How were they located?

Were locations moved?
{explain which ones,
where, and why)

o

Sample Shipment:

Total Numbers and
Types of Samples:

VA

Sample Preparation

for Shipment: /L//’
Method and Date of
Shipment /V ﬁ

Final Destination:

VA

Site Description:

Current Uses, Buildings,
Pavement, Utilities:

-’)M 'l[‘i \"‘ Q\lbu/] rocd end ?‘{JN‘P ..,,e,l\ C}-rh\m)ﬂ "/L‘ML(

Vegetation, Topography,
Drainage:

Gmr;} ~owd Igof\}aj ;);\;)\‘My '. &"!‘t--\v\tjg, ‘,L\m(

Presence of Fill, Rubble,
Debris, or Evidence of
Contamination:

Fill

Disposition of Borehole,
i.e., how backfilled,
cuttings disposal, site
restoration?

Reckpled ol CETCo Ayl solide Lavhaibe yowut 204 gluws
Hewy gout injeded 20 by "1 % boldey €050 Babh pix
3 &uj) ﬂu-"u CW" 31"‘{*‘ b-\l"'\k— 5 £'}-} A{JL 7:‘lu 5‘11‘(‘»\;}‘/ :Iw\»(. G t‘{fé["““’

Deviations from Drill
Instructions:
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Boring Designation RW-66C

DIVISION INSTALLATION SHEET 1
DRILLING LOG | nwp Big Bend Dam OF 10 SHEETS
1. PROJECT 9. COORDINATE SYSTEM " HORIZONTAL _ : VERTICAL
2012 Relief Well Installation State Plane i NAD83 : NAVDS88
10. SIZEAND TYPEOF BIT  8.25 |ID HSA
2. HOLE NUMBER T LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
RW-66C : Gus Pech 1300C
3. DRILLING AGENCY 12. TOTAL SAMPLES I DISTURBED T UNDISTURBED
USACE, Omaha District : 0 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Sam Thomas 14. ELEVATION GROUND WATER
5. %?I\E/CELI?%AOLF BORING §SESTF|§,?L'\A {BEARING ey oS
(] INCLINED : 15. DATE BORING : 4/12/12 : 4/12/12
6. THICKNESS OF OVERBURDEN 82 ft 16. ELEVATION TOP OF BORING
7 DEPTH DRILLED INTO ROCK 0 ft 17. TOTAL CORE RECOVERY FOR BORING N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 82 ft Charles Klaus Geologist

LOCATION SKETCH/COMMENTS

SCALE:

Soil descnp’uons from auger cuttmgs

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 drllllng, rlg saunds and cross sectlon provided as well as what was seen |n

nearby wells.

PROJECT
2012 Relief Well Installation Fort Thompson, SD

HOLE NO
RW-66C

B'Q’X%FORM 1836-A Boring Designation RW-66C

SHEET 1 of 10



Boring Designation RW-66C

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NADS83 NAVD88
-~ (Ol
3 & 59
eLev | bepTH FIELD CLASSIFICATFON OF MATERIALS ol N, % g2 REMARKS
(Description) &S REC -
=4
Clayey gravel with sand (GC) medium stiff, loose, moist, o
dark brown. Start drilling on 4/12/2012

Water in hole at 5.3 ft. under little
head

o Mowm
o 3xw

Fat clay (CH) very soft to soft, moist to wet, light gray.

B‘é’g%FORM 836-A Boring Designation RW-66C SHEET 2 of 10

'_\
w
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Boring Designation RW-66C

INSTALLATION SHEET 3
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
> 25
ELEV |DEPTH FIELD CLASSIFICATFOF\I OF MATERIALS gf; N, % g—-g REMARKS
(Description) ke REC &3

Fat clay (CH) very soft to soft, moist to wet, light gray,
(con't.).

15.0

20.0

ZIANAHHIHHHBHINIIIIIINNNNM -

Silty sand (SM) very loose to loose, saturated, light gray.
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Boring Designation RW-66C

INSTALLATION SHEET 4
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM VERTICAL
2012 Relief Well Installation State Plane NAVD88
[a) ~ [N
=4 D+ =0
ELEv |pEPTH| § FIELD CLASSIFICATION OF MATERIALS Y Rl:/EOC 88 REMARKS
o m° R

* | light gray, fine sand.

*.* | Poorly graded sand (SP) very loose to loose, saturated,

NWO FORM 1836-A
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Boring Designation RW-66C

INSTALLATION SHEET 5
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88

[a] -~ (Ol

=4 D & 20
ELEV |DEPTH| @ FIELD CLASSIFICATION OF MATERIALS ol N, Roé]c g2 REMARKS

o (Description) k) 3 3

*.* | Poorly graded sand (SP) very loose to loose, saturated,

- " |light gray, (con't.).

320 p -4
Fat clay (CH). 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
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Boring Designation RW-66C

INSTALLATION SHEET 6
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
> 25
ELEV |DEPTH FIELD CLASSIFICATFOF\I OF MATERIALS gf; N, % g—-g REMARKS
(Description) ke REC &3

Fat clay (CH) (con't.).

47.0

Z A N HH HIHHHHHHIHMINMIMBIDBIWIJ] I i

Poorly graded sand (SP) loose, saturated, light gray.

Easy drilling, cuttings

NWO FORM 1836-A
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Boring Designation RW-66C

SHEET 6 of 10

40

41

42

43

44

45

46

a7

48

49



Boring Designation RW-66C

INSTALLATION SHEET 7
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
[a] -~ (Ol
=4 D & 20
ELEV |DEPTH| FIELD CLASSIFICATION OF MATERIALS E o N, Roé]c 28 REMARKS
o (Description) 5o & 3
. *.* | Poorly graded sand (SP) loose, saturated, light gray, Easy drilling
-7 | (con't).
85 \*.*{
? Fat clay (CH). Moderate drilling
7
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Boring Designation RW-66C

Sandy fat clay (CH).

INSTALLATION SHEET 8
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
B L5
ELEV | DEPTH FIELD CLASSIFICATPON OF MATERIALS gf? N, % g2 REMARKS
(Descri ption) ke REC &3
Fat clay (CH) (con't.). No cuttings

No cuttings, easy drilling

Soil classification based upon
ease of drilling

Rig sounds and cross section

in nearby wells

provided as well as what was seen |~

NWO FORM
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oF 10 SHEETS

ignation RW-66C
SHE!

ring Des
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INSTALLATION
Big Bend Dam

NAVD88

NAD83
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DRILLING LOG (Cont Sheet)

2012 Relief Well Installation

lay (CH) (con't.).
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Boring Designation RW-66C

INSTALLATION SHEET 10
DRILLING LOG (COﬂt Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
> 25
ELEV |DEPTH FIELD CLASSIFICATFOF\I OF MATERIALS g:; N, % g-g REMARKS
(Description) ke REC &3

82.0

Sandy fat clay (CH) (con't.).

Bottom of boring at 82 ft bgs

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.

NWO FORM 1836-A
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Boring Designation RW-66C

SHEET 10 of 10

80

81

82

— 83

84

85

86

87

88

89



PROJECT NAME

2012 Relief Well Installation

WELL NUMBER
RW-66C

LOCATION

Big Bend Dam Fort Thompson, SD

WELL LOCATION (Coordinates or Station)

DATE INSTALLED

STARTED
4/12/2012

COMPLETED
4/12/2012

TOP OF CASING ELEVATION

TOTAL DEPTH OF BOREHOLE

SIGNATURE OF INSPECTOR/INSTALLER

82.0 ft bgs

10 1/4 in.

BORING DIAMETER

Charles Klaus

N

40.0 f,

LENGTH OF SOLID PIPE

o
»

45.0 ft,

SCREEN LENGTH

N

NOTES

150 gallons

TOTAL VOLUME OF WATER ADDED
DURING CONSTRUCTION (IF ANY)

RELIEF WELL CONSTRUCTION DIAGRAM

(ALL MEASUREMENTS FROM GROUND SURFACE)

TOP OF WELL

BACKFILL
METHOD Tremie

TYPE OF MATERIAL_Bentonite slurry
and 4 bags, 1 bucket of benonite pellets

TOP OF SEAL

SEAL -
TYPE OF SEAL Baroid/Portland/Bentonite

TOP OF FILTERPACK

GROUND
SURFACE
STICK-UP (ft) =3.8
SURFACE COMPLETION

215 g,

275 g

36.5 .

TOP OF SCREEN

FILTERPACK

TYPE OF FILTERPACK _Pre pack then
formation sand to 60.0' additional coarse
sand to 27.5'

BOTTOM OF WELL SCREEN———.

BOTTOM OF CAP OR SUMP

BOTTOM OF BOREHOLE

815 i,

—ft.

82.0 ft.

MISC. INFORMATION

Pumped well while placing seal and

slurry

WELL CASING
DIAMETER 5"
SCHEDULE 40

MATERIAL Stainless Steel
JOINTS Flush Threaded

WELL SCREEN
SCREEN DIAMETER 5"
SLOT WIDTH 0.040
SCHEDULE 40
MATERIAL _Stainless Steel

CONTINUOUS WRAPPED? _Yes
OTHER 5" by 7" Muni-Pak Screens

WATER LEVEL SUMMARY
OPEN BOREHOLE 3.16 ft bgs

AFTER INSTALLATION _0.64 ft TOC

4/12/2012

Revised Mar 2011




RELIEF WELL CAPACITY/DRAWDOWN TEST DATA FORM

o e
rojec §Da e _ /13
'Well ID:
/3 c;b ff 1€ nﬂf (; 6 (_
ocation: nitial Depth of Well: -
Far'f JAawpﬁcM oep &1 S 4110
Monitoring Instrument: Weather:
s - Test we/f wil 2zefor
Static Water Level: Measured By:
Y 92 j0q | " Sor
Step #1 Step #2 Step #3 Step #4 Step #5
Pumping Rate | Pumping Rate | Pumping Rate | Pumping Rate | Pumping Rate
(gpm) (gpm) (gpm) (gpm) (gpm)
o | 33 9 _
Time Depth To Depth To Depth To Depth To Depth To
Water® Water’ Water’ Water’ Water”
0 A2
15 sec 1. Yo 17.92
30 sec’ .4y 14.5¢
45 sec TR 19.6
1 min .9 19,22 21477
2 min iz.96 14.%9 2§00
3 min 1314 {4.46 2% iz
4 min 1y t g4y %16
5 min % 56 19 bl Z%:i
10 min 12.29 {936 28, 8§85
15 min 1339 i1.40  2&.CK
20 min (3,34 (450 28 78
25 min 5.9 19 .90 08 79
30 min 1354 (9.40 28.79
35 min 28 85
40 min 28. 90
45 min
50 min
55 min
1 hr 0 min
Bottom Depth3 -
Sand“in Outflow’

= - =
Static water level recorded prior fo capacity/drawdown test.

* Amount and relative grain size of sand captured from outfall durmg test.

Comments: sl blre T 2. fw Mﬁmw{ /m/€/

! All measurements in 0.01 feet. * Well Depth after pumping step.
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DRILLING LOG

DIVISION

Vo

INSTALLATION

By Beol

HOLE NUMBER

RW E14

1. PROJECT B>s Bkd Rt/ih’ Ue{{

10.51ZE AND TYPE OF BIT

104" ID Hs4

SHEET SHEETS
{0

oF

2-LOCATION (Coordinates or Station)

99" 03 235N 9923157303y UGS idy

11.DATUM FOR ELEVATION SHOWN (TBM or MSL)

ML

3.DRILLING AGENCY

CEMIY - ERQ- GO

12.

MANUFACTURER'S ODESIGNATION UF DRILL E;

Pek 300 ¢

a3

4.HOLE NO. (A5 shown on drowing titie

and file number)

RU E3A

13.T07AL NO. OF OVER-

BURDEN SAMPLES TAKEN

UND [STURBED

A—

DISTURBED

e

5.NAME OF DRILLER
D

14

.TOTaL NUMBER CDRE BOXES

————-

Mff‘m’s:lu
[4

©.DIRECTION OF HOLE

verTicaL [ incuinep

JELEVATION GROUND WATER

1370 et fD/Z‘?/‘zaiu

16.DATE HOLE

DEG. FRDM VERT.

T.THICKNESS OF DVERBURDEN

16/16/)2010

STARTED

 COMPLETED
I{/Oif’&oio

CELEVATION TOP OF HOLE

86.DEPTH DRILLED INTO ROCK /1/4

1370

9. TOTAL DEPTH OF HOLE
F4.9 £

. TOTAL CORE RECOVERY FUR BORING /D‘A

.SIGNATURE OF [NSPECTORW A,

LOCATION SKETCH/COMMENTS
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D R I I N G DG ELEVATION TOP OF HOLE HOLE NUMBER
| L L (CONT SHEET) RUc 74
PROJECT INSTALLATION SHEET 2
Bi\ Bear\ D&», OF to  SHEETS
CLASSIFICATION OF MATERIALS % CORE 80X OR bt 1iing sinnEMARKS ,
ELEV. | DEPTH | LEGEND (DESCRIPT LON? RECOVERY | SAMPLE NO. | 'Sgoihinfag™uee s oo Aoy
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DRILLING LOG tcont sheer)

ELEVATION TOP OF HOLE

HOLE NUMBER

PROJECT (NSTALLATION SHEET 3
B‘u\ [’)Q,,_zl D% OF 1o SHEETS
< REMARK S
CLASSIFICATION OF MATERIALS % CORE 80X OR o
ELEV. | OEPTH | LEGEND LOESCRIPTION) RECOVERY | SAMPLE NO. | ‘giafiagMerer T+ Wiomi fidom 1
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ONT SHEET) RLEA
PROJECT INSTALLATION SHEE T
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CLASSIFICATION OF MATERIALS % CORE 80X COR — REMARKS
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xy.
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ELEVATION TOP OF HOLE HOLE NUMBER
DRILLING LOG ccont sheer) RUEA
PROJECT INSTALLAT{ON SHEET é
BH )BQA JﬁM OF f¢5 SHEETS
4
CLASSIFICATION OF MATERIALS 4 CORE 80X OR )
ELEV. | DEPTH | LEGEND (DESCRIPTION RECOVERY | SAMPLE NO. eotrartio eter e S ot ot
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F 3 [:] (3 ELEVATION TOP OF HOLE HOLE NUMBER
DRILLING L (CONT SHEET) R GIA
PROJECT INSTALLATION SHEET
%
B:a B?«.A ‘Dhm OF f¢) * SHEETS
J REMARKS
CLASSIFICATION OF MATERIALS % CORE 80X OR o
ELEV. | DEPTH | LEGEND (DESCRIPTION) RECOVERY | SAMPLE NO. | ‘Oiin® oo e e g i
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DR I.Ll_ ING L OG tconT sHeeT)

ELEVATION TOP OF HOLE

HOLE NUMBER

PROJECT INSTALLATION SHEET @
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CLASSIFICATION OF MATERIALS % CORE BOX OR . REMARKS
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D R I L L I N G [_ O G (CDNT SHEET) ELEVATION TOP OF HOLE HOLE NUMBER
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PROJECT INSTALLATION SHEET G
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CLASSIFICATION OF MATERIALS % CORE BOX OR ettt ';«55“33:-5 ross. denth of
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DRILLING LOG rconr sweer)

ELEV

AT{ON TOP OF HOLE

HOLE NUMBER

Ry GF4
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! i
! i
( PROJECT WELL NUMBER . .
: /31“) Bfn /25/3:‘.9 L\)t // I:vj?taﬁg }i}m }RLJ 6}4 lI
! PAIE_lliSTA-I'.LEO,:_:.:,:.:.:,:_:,:.: STARTED COMPLETED LOCATION (Coordinates or Station) X
| SRR 0/2¢ /200 | (1012000 |
: SIGNATURE OF INSPECTOR/INSTALLER Z i 52 ELEVATION OF HOLE /3 ;0 :
: TOTAL DEPTH OF BOREHOLE BORING DIAMETER ELEVATION OF GROUND WATER IN WELL (DATE) :
: 8“’/%’ fu‘fv /L{ Jnidys :
! i
: PIEZOMETER (PORE-FLUID) CONSTRUCTION DIAGRAM !
! NO SCALE
: {ALL MEASUREMENTS FROM GROUND SURFACE) :
I
i
: PROTECTIVE CASING BNO [1YES E
\ SIZE AND TYPE OF |
\ PROTECTIVE CASING: !
! FTOP OF WELI - — CROUNG :
! ¢ SURF ACE |
! PROTECTIVE POSTS — STICK-UP= & F g .
| Oyes@ANO e w & :
| . OF POSTS T3 FR| R -7 “TCcONCRETE PAD vesOnNo® | !
1 . — /\/. \/. - :
| — K |
! BACKFILL/ METHOD :ﬁ 5 \
! O_GRAVITY N\ ) :
1 N N
{ w TREMIE /&\/’ f:}/, :
\ & [J_OTHER (DESCRIBF) NG 7 .
a /\A \/. 1
: o /\f /\j !
! = BACKFILL/ GROUT N2 22 |
: 31 f @ MiX, EIC, (DESCRIBE) DBH 20 &rof . NS :
| t Lé mixed at 287 <lids N A 23 f1 i
' TOP OF SEAL % ' ‘ I
: 2 e o el T pett: B WELL CASING _ !
! g Ve i 2 - ggwggmé__%g_n.o. gdo.o. !
1 % in Batgt o HEDULE:
| “ PELLET DIAMETER - 2 gi; MATERIAL: [OPVCTISTANLESS STEEL| |
2 - - H
! TOP OF FILTERPACK £ B T o |
! S I TYPE OF JOINTS :
. 17 FLUSH THREADED |
! —Y— TOP OF SCREEN | 223t O GLUE/SLIP JOINT |
: T o [J OTHER |
X z SCREEN INFORMATION \
! & ‘L A SCREEN DIAMETER: __(11.0. [J0O.D. !
: S0 2 L SLOT WIDTH:
| O . {3:23 FILTERPACK ) A SIE;%EDULE:H :
| i N=d MATERIAL: CIPVC ISTANLESS STEEL| |
! = GRADATION: ‘ ! — !
i : CONTINUOUS WRAPPED YES UJ NoOJ )
t ;:_f t
| BOTTOM OF WELL SCREEN SR 1
R K 1. |
! BoTToM OF AP OR Suwp |- 923 ¢ WATER LEVEL SUMMARY ,
; BOTTOM OF BORING SRURTREE RL1 ST (DATE/TIME/LEVEL) !
t |NOTES: MISC. INFO: OPEN BOREHOLE: !
| | TOTAL VOLUME OF WATER AFTER INSTALLATION. .
i | ADDED DURING CONSTRUCTION 10/24)2010 1000 Ay (@ 5ol Sycecy |
II (IF ANY): hy{'ﬂ?ﬂ‘)ﬁ 360 ja :
: REVISED 09-2009 :
i f
e in0bgeotliincolnsiteddiagrams-2009.dgn :




RELIEF WELL CAPACITY/DRAWDOWN TEST DATA FORM

Project: ;3;) Bed Relet el Date: ///23 /2 ol
Lovecllfie Wl ID: pu¢ag
ocation: oy ! T/ D nitial Depth of Well:
“r R TV T 1 a NPT
EMonitoring Instrumen't:u L Todicok eather: (5 Lil of 24°F
5 2, o ¢ i -, .

Ftatlc Water Level: ¢ 7¢" [  ++& «° Measured By: J,Jﬂ orisce,

7

Depth Water Pumping
Time To Elevation Level Rate Comments
Water' Change' | (gpm)
0 Y7ty
15 sec
30 sec
435 sec
1 min
2 min
3 min
4 min
5 min
10 min
15 min
20 min
25 min
30 min
35 min
40 min
45 min
50 min
55 min
1 hr O min

! All measurements in 0.0 feet.
? Static water level recorded prior to capacity/drawdown test.

Additional Comments:
Py 23 bl O peped g i [ @ e (561
o Lo cm.?
U.ﬂal : o)
Mo b b ety et de b by pededin fom e

5')‘(911\ l\)‘,_Lu [4(4{ Mecgpeed ﬂ"*h He J‘b/' oA flu, 3{“ S ke Csu\,«) A, 2
Wby Lol ﬂ&w,\q I T A VW T Y



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

PROJECT NAME:

Sty Bed Relief et RW 624

LOCATION:

L'Date(s) of Field Work:

IO/‘Lé»/zmo - N/O}/ch

Boring Layout:

Who staked locations?

UACE  Prane(

How were they located?

Were locations moved?
(explain which ones,
where, and why)

e

Sample Shipment:

Total Numbers and
Types of Samples;

VA

Sample Preparation
for Shipment:

VA

Method and Date of
Shipment

V4

Final Destination:

W

Site Description:

Current Uses, Buildings,
Pavement, Utilities:

TW of dﬁm OWLUJ ,001.)01'\&3 /\4&«»1-.;7

Vegetation, Topography,
Drainage:

C”"‘S‘T *O/} /1\'\) ot o prred

Presence of Fill, Rubble,
Debris, or Evidence of
Contamination:

ol

o

Disposition of Borehole,
i.e., how backfiiled,
cuttings disposal, site
restoration?

Bblled il BHzo seot mixed @ 237

5',{}6‘1

Deviations from Drill
Instructions:

God ot B0k salids




Boring Designation RW-67B

DIVISION INSTALLATION SHEET 1
DRILLING LOG | nwp Big Bend Dam OF 10 SHEETS

1. PROJECT 9. COORDINATE SYSTEM . HORIZONTAL . VERTICAL

2012 Relief Well Installation State Plane : NAD83 : NAVDS8S8

10. SIZE AND TYPE OF BIT 8.25 ID HSA

2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL

RW-67B : Gus Pech 1300C
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED : UNDISTURBED

USACE, Omaha District : 0 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES

Sam Thomas 14. ELEVATION GROUND WATER
5. |%?ECTION OF BORING : DEG FROM : BEARING . TSTARTED ~COMPLETED

VERTICAL : VERTICAL : : :

("] INCLINED z 15. DATE BORING 4/16/12 4/16/12
6. THICKNESS OF OVERBURDEN 83 ft 16. ELEVATION TOP OF BORING
7. DEPTH DRILLED INTO ROCK 0 ft 17. TOTAL CORE RECOVERY FOR BORING N/A

18. SIGNATURE AND TITLE OF INSPECTOR

8. TOTAL DEPTH OF BORING 83 ft Charles Klaus Geologist

LOCATION SKETCH/COMMENTS SCALE:

Soil descnp’uons from auger cuttmgs

Top-5: 0 ft. anIed with center bit, then auger Was pulled and a center plug was installed
PROJECT HOLE NO

2012 Relief Well Installation Fort Thompson, SD RW-67B

NWO FORM 1836-A
DEC 10

Boring Designation RW-67B

SHEET 1 of 10



Boring Designation RW-67B

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NADS83 NAVD88
a ~ (Ol
=4 D & 20
ELEV |DEPTH| FIELD CLASSIFICAT‘ION OF MATERIALS E o N, Roé]c 28 REMARKS
i (Description) 5o 3 e
*.I°l.| Silty sand (SM) very loose, wet, light gray. o
ool (SM) very gntaray Start drilling on 4/16/2012
i ’ . Easy drilling
NWO FORM 1836-A Boring Designation RW-67B SHEET 2 0f 10



Boring Designation RW-67B
INSTALLATION SHEET 3

DRILLING LOG (Cont Sheet) Big Bend Dam oF 10 SHEETS

PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NADS83 NAVD88

ND

FIELD CLASSIFICATION OF MATERIALS
(Description)

%
REC REMARKS

ELEV |DEPTH N;

LEGE!
Blows/
0.5 ft
Sample
Number

.| Silty sand (SM) very loose, wet, light gray, (con't.).

% % 9% % 9 v e s e e & e ® e ® & 9 s 9 s o © o o & o © o 9 & 9 % ° % o % © v © ¥ o » 9 ® 9o s 9o s o
CE)
v e v e v s v s » e % e v e v e v & v & % s v e v e v e W

v 9 % 9 % 9 v e v e e e 8 e % e % e v e w o e e e e e e ® o s o e o e o e e o s o s & e & o e o e o

17.0

N

Q
O

Clayey sand (SC) very loose, wet to saturated, light gray.

NWO FORM
DEC 10

=Y

8

w
»

-A

Boring Designation RW-67B

SHEET 3 of 10
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13

14

15

16

17

18

19



Boring Designation RW-67B

INSTALLATION SHEET 4
DRILLING LOG (Cont Sheet) B|g Bend Dam OoF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL

2012 Relief Well Installation State Plane NADS83 NAVD88

FIELD CLASSIFICATION OF MATERIALS
(Description)

%

Nr |rEC

REMARKS

Blows/
0.5 ft
Sample
Number

=z
ELEV |DEPTH| ¥
w
-

Clayey sand (SC) very loose, wet to saturated, light gray,

(con't.).

22.0 '//;

* | gray.

Poorly graded sand (SP) very loose, saturated, greenish

NWO FORM 1836-A
DEC 10

Boring Designation RW-67B

SHEET 4 of 10
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25

26

27

28

29



Boring Designation RW-67B

INSTALLATION SHEET §
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM VERTICAL
2012 Relief Well Installation State Plane NAVD88
[a) ~ [N
=4 D+ =0
ELEv |pEPTH| § FIELD CLASSIFICATION OF MATERIALS Y Rl:/EOC 88 REMARKS
o m° R

* | gray, (con't.).

*.* | Poorly graded sand (SP) very loose, saturated, greenish

NWO FORM 1836-A
DEC 10

Boring Designation RW-67B

SHEET 5 of 10
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36
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Boring Designation RW-67B

INSTALLATION SHEET 6
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
5 7 w| 22
ELEV | DEPTH é FIELD CLASSIFIDICATPON OF MATERIALS E = N, Ré]C Bt REMARKS
i (Description) 5o §3
. *.* | Poorly graded sand (SP) very loose, saturated, greenish
L+ |gray, (con't.).
450 [-°-] _
7 Fat clay (CH) very stiff, moist to wet, light gray. Moderate drilling
7.
NWO FORM 1836-A Boring Designation RW-67B SHEET 6 of 10
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Boring Designation RW-67B

INSTALLATION

DRILLING LOG (Cont Sheet) Big Bend Dam

SHEET 7

oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NADS83 NAVD88
5 Qo
=
ELEV | DEPTH FIELD CLASSIFICATION OF MATERIALS £5) N | % ge REMARKS
(Descri ption) ke REC &3

Fat clay (CH) very stiff, moist to wet, light gray, (con't.).

Moderate drilling to hard drilling

=
o0
(o2}

B‘Q’X%FORM 36-A Boring Designation RW-67B

SHEET 7 of 10
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Boring Designation RW-67B

INSTALLATION SHEET 8§
DRILLING LOG (Cont Sheet) B|g Bend Dam OoF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL

2012 Relief Well Installation State Plane NADS83 NAVD88

FIELD CLASSIFICATION OF MATERIALS
(Description)

%

ELEV |DEPTH REC

N; REMARKS

Blows/
0.5 ft
Sample
Number

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.

NWO FORM 1836-A

DEC 10

Boring Designation RW-67B

SHEET 8 of 10
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Boring Designation RW-67B

INSTALLATION SHEET 9
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
[a) — 0y
z D& L0
ELEV |DEPTH g FIELD CLASSIFICAT!ON OF MATERIALS g o N, % g—-g REMARKS
o (Description) &S REC 83

Poorly graded sand with silt (SP-SM) loose, saturated,

light gray, (con't.).

NWO FORM 1836-A

DEC 10

Boring Designation RW-67B

SHEET 9 of 10
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Boring Designation RW-67B

INSTALLATION SHEET 10
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
3 — =
ELEV |DEPTH é FIELD CLASSIFICATFOF\I OF MATERIALS %f’ N, % é—é REMARKS
o (Description) &S REC 83

Poorly graded sand with silt (SP-SM) loose, saturated,
light gray, (con't.).

83.0

Bottom of boring at 83 ft bgs

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

NWO FORM 1836-A

DEC 10

Boring Designation RW-67B

SHEET 10 of 10

81

82

83

— 84

85

86

87

88

89



PROJECT NAME

2012 Relief Well Installation

WELL NUMBER
RW-67B

LOCATION

Big Bend Dam Fort Thompson, SD

WELL LOCATION (Coordinates or Station)

DATE INSTALLED

STARTED
4/16/2012

COMPLETED
4/16/2012

TOP OF CASING ELEVATION

TOTAL DEPTH OF BOREHOLE

SIGNATURE OF INSPECTOR/INSTALLER

83.0 ft bgs

10 1/4 in.

BORING DIAMETER

Charles Klaus

N

40.0 f,

LENGTH OF SOLID PIPE

o
»

45.0 ft,

SCREEN LENGTH

N

NOTES

150 gallons

TOTAL VOLUME OF WATER ADDED
DURING CONSTRUCTION (IF ANY)

RELIEF WELL CONSTRUCTION DIAGRAM

(ALL MEASUREMENTS FROM GROUND SURFACE)

TOP OF WELL

BACKFILL
METHOD Tremie

TYPE OF MATERIAL_Bentonite slurry
and 3 bags, 3 bucket of benonite pellets

TOP OF SEAL

SEAL -
TYPE OF SEAL Baroid/Portland/Bentonite

TOP OF FILTERPACK

GROUND
SURFACE
STICK-UP (ft) =5.0
SURFACE COMPLETION

250 .

29.0 g

37.0 .

TOP OF SCREEN

FILTERPACK

TYPE OF FILTERPACK _Pre pack then
formation sand to 55.0' additional coarse
sand to 29.0'

BOTTOM OF WELL SCREEN———.

BOTTOM OF CAP OR SUMP

BOTTOM OF BOREHOLE

82.0 1.

—ft.

83.0 ft.

MISC. INFORMATION

Pumped well while placing seal and

slurry

WELL CASING
DIAMETER 5"
SCHEDULE 40

MATERIAL Stainless Steel
JOINTS Flush Threaded

WELL SCREEN
SCREEN DIAMETER 5"
SLOT WIDTH 0.040
SCHEDULE 40
MATERIAL _Stainless Steel

CONTINUOUS WRAPPED? _Yes
OTHER 5" by 7" Muni-Pak Screens

WATER LEVEL SUMMARY
OPEN BOREHOLE 3 ft bgs

AFTER INSTALLATION _2.00 ft TOC

4/17/2012

Revised Mar 2011




Boring Designation RW-68A

DIVISION INSTALLATION SHEET 1
DRILLING LOG | nwp Big Bend Dam OF 10 SHEETS
1. PROJECT 9. COORDINATE SYSTEM . HORIZONTAL . VERTICAL
2012 Relief Well Installation State Plane i NAD83 : NAVDS88
10. SIZE AND TYPE OF BIT 8.25 ID HSA

2. HOLE NUMBER

: LOCATION COORDINATES
RW-68A :

11. MANUFACTURER'S DESIGNATION OF DRILL

Gus Pech 1300C

3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED : UNDISTURBED

USACE, Omaha District : 0 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES

Sam Thomas 14. ELEVATION GROUND WATER
5. I%?ECTION OF BORING : DEG FROM : BEARING : S =

VERTICAL : VERTICAL : : STARTED I COMPLETED

(] INCLINED : 15. DATE BORING 4/17/12 4/18/12
6. THICKNESS OF OVERBURDEN 89 ft 16. ELEVATION TOP OF BORING
7 DEPTH DRILLED INTO ROCK 0ft 17. TOTAL CORE RECOVERY FOR BORING N/A

18. SIGNATURE AND TITLE OF INSPECTOR

8. TOTAL DEPTH OF BORING 89 ft Charles Klaus Geologist

LOCATION SKETCH/COMMENTS

SCALE:

Soil descnp’uons from auger cuttmgs

Top-5.0 ft.- drilled-with -center:bit, then-auger-was pulled and- a-center plug was installed v _ :
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"
Soll cIaSS|f|cat|on was based upon ease of drllllng, rlg sounds cross sectlon prowded and what was seen in nearby

wells.

PROJECT
2012 Relief Well Installation Fort Thompson, SD

HOLE NO
RW-68A

B'Q’X%FORM 1836-A Boring Designation RW-68A

SHEET 1 of 10



Boring Designation RW-68A

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
[a] ~ (Ol
=4 D & 20
ELEV |DEPTH| FIELD CLASSIFICATION OF MATERIALS ol N, % g2 REMARKS
W (Description) ke REC 83
a =z
Lean clay (CL) Clayey topsoil.
(b veytop Start drilling on 4/17/2012
Easy drilling
1.0
°.I°l.| Silty sand (SM) loose to medium dense, wet to saturated,
°.|°l.| greenish gray.
NWO FORM 1836-A Boring Designation RW-68A SHEET 2 of 10



Boring Designation RW-68A

INSTALLATION SHEET 3
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
[a) — 0y
z D& L0
ELEV |DEPTH g FIELD CLASSIFICAT!ON OF MATERIALS g o N, % g—-g REMARKS
o (Description) &S REC 83

*.I°l.| Silty sand (SM) loose to medium dense, wet to saturated,
°.|°l.| greenish gray, (con't.).

0
S % 6 ¥ & ¥ s v s v s 3 s % s v s v s % e v s w s ® s % s % e v e v e v & w & ® s v e v e v e v e v e

o

NWO FORM 1836-A
DEC 10

Boring Designation RW-68A

SHEET 3 of 10
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Boring Designation RW-68A

INSTALLATION SHEET 4
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88

[a) — 0y

z D& L0
ELEV |DEPTH g FIELD CLASSIFICAT!ON OF MATERIALS g o N, % g—-g REMARKS

o (Description) &S REC 83

*.I°l.| Silty sand (SM) loose to medium dense, wet to saturated,
°.|°l.| greenish gray, (con't.).

0
S % 6 ¥ & ¥ s v s v s 3 s % s v s v s % e v s w s ® s % s % e v e v e v & w & ® s v e v e v e v e v e

o

NWO FORM 1836-A
DEC 10

Boring Designation RW-68A

SHEET 4 of 10
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Boring Designation RW-68A

INSTALLATION SHEET 5
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
[a) — 0y
z D& L0
ELEV |DEPTH % FIELD CLASSIFICATFOF\I OF MATERIALS g o N, % g—-g REMARKS
o (Description) &S REC 83

°|,| Silty sand (SM) loose to medium dense, wet to saturated,
°|.| greenish gray, (con't.).

% % 9% % 9 v 9 % % % & e« ® e ° s 9 s 9 % e e o o & e o e 9 & 9 s ©° % o % © v © ¥ © % 9 % 9o s 9 s o v o v o v
T % % % % % 9 % e v e v e % e 8 e % e % e % e w o e e e e e e e+ o & o e e e o e e o s o s & s & o s o e o

T v s v s v e v s w s ® e % e v e v e v & v & v s v e v e v e =

DEC 10

Boring Designation RW-68A

e tay (CF) i o very St wet, dark gray Moderate iling
/ No clay in cuttings
B
%
B
NWO FORM 183/6-A SHEET 5 of 10
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oF 10 SHEETS

ignation RW-68A
SHE!

ring Des

Bo

INSTALLATION
Big Bend Dam

NAVD88

NAD83

State Plane

hhhhhh
mmmmmm

mmmmmm

DRILLING LOG (Cont Sheet)

2012 Relief Well Installation

—~

=

©
o
kS
|

DDDDDD

Boring Designation RW-68A

NWO FORM 1836-A
DEC 10



Boring Designation RW-68A

DRILLING LOG (Cont Sheet)

INSTALLATION
Big Bend Dam

SHEET 7
oF 10 SHEETS

PROJECT
2012 Relief Well Installation State Plane

COORDINATE SYSTEM

HORIZONTAL VERTICAL

NAD83 NAVD88

ELEV

DEPTH

FIELD CLASSIFICATION OF MATERIALS
(Description)

Blows/
0.51t

Ni

%

REC

Sample
Number

REMARKS

57.0

Fat clay (CH) stiff to very stiff, wet, dark gray, (con't.).

SESARBRERRIIKE I AEEE-R|-|- - HEEBAHHHE DH NI -

. ®

Poorly graded sand (SP) medium dense, saturated, dark
gray.

Moderate drilling
No clay in cuttings

Easier drilling

NWO FORM 1836-A
DEC 10

Boring Designation RW-68A

SHEET 7 of 10
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Boring Designation RW-68A

INSTALLATION SHEET 8
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
[a) — 0y
z D& L0
ELEV |DEPTH l(JDJ FIELD CLASSIFICATFOF\I OF MATERIALS g o N, % g—-g REMARKS
o (Description) &S REC 83

Poorly graded sand (SP) medium dense, saturated, dark

gray, (con't.).

63.0

Fat clay (CH).

Moderate drilling
No clay in cuttings

NWO FORM 1836-A
DEC 10

Boring Designation RW-68A

SHEET 8 of 10
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Boring Designation RW-68A

INSTALLATION SHEET 9
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
a) % L5
eLev | bepTH é FIELD CLASSIFICATION OF MATERIALS E = N, Roé]c g2 REMARKS
i (Description) 5o 3 e
? Fat clay (CH) (con't.).
s D
X Poorly graded sand (SP). Easy drilling
\ No cuttings

NWO FORM 1836-A
DEC 10

Boring Designation RW-68A

SHEET 9 of 10
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Boring Designation RW-68A

INSTALLATION SHEET 10
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
3 — =
ELEV |DEPTH é FIELD CLASSIFICATFOF\I OF MATERIALS %f’ N, % é—é REMARKS
o (Description) &S REC 83

. . * | 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

NWO FORM 1836-A
DEC 10
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PROJECT NAME

2012 Relief Well Installation

WELL NUMBER
RW-68A

LOCATION

Big Bend Dam Fort Thompson, SD

WELL LOCATION (Coordinates or Station)

DATE INSTALLED

STARTED
4/17/2012

COMPLETED
4/18/2012

TOP OF CASING ELEVATION

TOTAL DEPTH OF BOREHOLE

SIGNATURE OF INSPECTOR/INSTALLER

89.0 ft bgs

10 1/4 in.

BORING DIAMETER

Charles Klaus

N

50.0 f,

LENGTH OF SOLID PIPE

o
»

40.0 ft,

SCREEN LENGTH

N

NOTES

150 gallons

TOTAL VOLUME OF WATER ADDED
DURING CONSTRUCTION (IF ANY)

RELIEF WELL CONSTRUCTION DIAGRAM

(ALL MEASUREMENTS FROM GROUND SURFACE)

TOP OF WELL

BACKFILL
METHOD Tremie

TYPE OF MATERIAL_Bentonite slurry
and 4 bags, 3 bucket of benonite pellets

TOP OF SEAL

SEAL -
TYPE OF SEAL Baroid/Portland/Bentonite

TOP OF FILTERPACK

GROUND
SURFACE
STICK-UP (ft) =1.5
SURFACE COMPLETION

310 1.

37.0 g

47.9 .

TOP OF SCREEN

FILTERPACK

TYPE OF FILTERPACK _Pre pack then
formation sand to 57.0' additional coarse
sand to 37.0'

BOTTOM OF WELL SCREEN———.

BOTTOM OF CAP OR SUMP

BOTTOM OF BOREHOLE

87.9 .

—ft.

89.0 ft.

MISC. INFORMATION

Pumped well while placing seal and

slurry

WELL CASING
DIAMETER 5"
SCHEDULE 40

MATERIAL Stainless Steel
JOINTS Flush Threaded

WELL SCREEN
SCREEN DIAMETER 5"
SLOT WIDTH 0.040
SCHEDULE 40
MATERIAL _Stainless Steel

CONTINUOUS WRAPPED? _Yes
OTHER 5" by 7" Muni-Pak Screens

WATER LEVEL SUMMARY
OPEN BOREHOLE -

AFTER INSTALLATION _1.29 ft TOC

4/19/2012

Revised Mar 2011




Boring Designation RW-68B

DIVISION INSTALLATION SHEET 1
DRILLING LOG | nwp Big Bend Dam OF 11 SHEETS
1. PROJECT 9. COORDINATE SYSTEM . HORIZONTAL . VERTICAL
2012 Relief Well Installation State Plane : NADS3 ' NAVDS8S8
10. SIZE AND TYPE OF BIT 8.25 ID HSA
2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
RW-68B : Gus Pech 1300C
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED : UNDISTURBED
USACE, Omaha District : 0 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Sam Thomas 14. ELEVATION GROUND WATER
5. |%?ECTION OF BORING : DEG FROM : BEARING : TSTARTED ~COMPLETED
VERTICAL : VERTICAL : : :
[ INCLINED : — 15. DATE BORING : 4/18/12 : 4/19/12
6. THICKNESS OF OVERBURDEN 90 ft 16. ELEVATION TOP OF BORING
7. DEPTH DRILLED INTO ROCK 0 ft 17. TOTAL CORE RECOVERY FOR BORING N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 90 ft Charles Klaus Geologist
LOCATION SKETCH/COMMENTS SCALE:

Relocafed Well approximatelé/ 2570 ft. inorth néar PZ éSR

There were no -cuttings-brought to-the surface from-65"to 90" :
Soil classification was based upon ease of drilling; rig sounds, cross section prowded and what was 'seen in nearby
wells.

Original boring was drilled on 2/16/2012, and was:abandoned and redrilled ‘on 4/18/2012.

PROJECT HOLE NO

2012 Relief Well Installation Fort Thompson, SD RW-68B
NWO FORM 1836-A Boring Designation RW-68B SHEET 1 0f 11



Boring Designation RW-68B

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) B|g Bend Dam OF 11 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
a = =
ELEV | DEPTH é FIELD CLASSIFICATION OF MATERIALS %ﬁ N, % éé REMARKS
i (Description) ) REC &3
i@t N
Sy Start drilling on 4/18/2012
Easy drilling
1.0 .
Silt (ML) very soft, wet, black, some organics.
NWO FORM 1836-A Boring Designation RW-68B SHEET 2 0f 11



Boring Designation RW-68B

INSTALLATION SHEET 3
DRILLING LOG (Cont Sheet) B|g Bend Dam OF 11 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
[a] -~ (Ol
[ =4 = 0
ELEV | DEPTH é FIELD CLASSIFICATION OF MATERIALS ol N, Roé]c 28 REMARKS
g @ 32
Silt (ML) very soft, wet, black, some organics, (con't.).
30 MV
*. " | Poorly graded sand (SP) very loose to loose, saturated, Easy drilling

* | light gray.

b .

NWO FORM 1836-A
DEC 10

Boring Designation RW-68B

SHEET 3 of 11
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Boring Designation RW-68B

INSTALLATION SHEET 4
DRILLING LOG (Cont Sheet) B|g Bend Dam OF 11 SHEETS
PROJECT COORDINATE SYSTEM VERTICAL
2012 Relief Well Installation State Plane NAVD88
[a) ~ [N
=4 D+ =0
ELEv |pEPTH| § FIELD CLASSIFICATION OF MATERIALS Y Rl:/EOC 88 REMARKS
o m° R

* | light gray, (con't.).

*.* | Poorly graded sand (SP) very loose to loose, saturated,

NWO FORM 1836-A
DEC 10

Boring Designation RW-68B
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Boring Designation RW-68B

INSTALLATION SHEET §
DRILLING LOG (Cont Sheet) B|g Bend Dam OF 11 SHEETS
PROJECT COORDINATE SYSTEM VERTICAL
2012 Relief Well Installation State Plane NAVD88
[a) ~ [N
=4 D+ =0
ELEv |pEPTH| § FIELD CLASSIFICATION OF MATERIALS Y Rl:/EOC 88 REMARKS
o m° R

* | light gray, (con't.).

*.* | Poorly graded sand (SP) very loose to loose, saturated,

NWO FORM 1836-A
DEC 10

Boring Designation RW-68B
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Boring Designation RW-68B

40

41

42

43

44

45

46

a7

48

49

INSTALLATION SHEET 6
DRILLING LOG (Cont Sheet) B|g Bend Dam OF 11 SHEETS
PROJECT COORDINATE SYSTEM VERTICAL
2012 Relief Well Installation State Plane NAVD88
[a] -~ (Ol
=4 D & 20
ELEV |DEPTH| FIELD CLASSIFICATION OF MATERIALS ol N, Roé]c 28 REMARKS
2 @° B
. . * | Poorly graded sand (SP) very loose to loose, saturated,
L+, 7| light gray, (con't.).
490 [-"-1 _
Lean clay (CL-ML) very stiff, moist, gray.

NWO FORM 1836-A Boring Designation RW-68B SHEET 6 of 11



Boring Designation RW-68B

INSTALLATION SHEET 7
DRILLING LOG (Cont Sheet) B|g Bend Dam OF 11 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NADS83 NAVD88
[a) ~ I
eLev | DEPTH é FIELD CLASSIFICATION OF MATERIALS %g; N, Rl:/EOC éé’ REMARKS
g @ 32

Lean clay (CL-ML) very stiff, moist, gray, (con't.).

Moderate to hard drilling

NWO FORM 1836-A
DEC 10

Boring Designation RW-68B

SHEET 7 of 11
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Boring Designation RW-68B

INSTALLATION SHEET 8
DRILLING LOG (Cont Sheet) B|g Bend Dam OF 11 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
a) % L5
ELEV | DEPTH é FIELD CLASSIFICATION OF MATERIALS E:r:v N, Roé]c 28 REMARKS
g @ 32
Lean clay (CL-ML) very stiff, moist, gray, (con't.).
650 |\ A

. *.* | Poorly graded sand (SP).

Easy drilling, no cuttings

NWO FORM 1836-A
DEC 10

Boring Designation RW-68B

SHEET 8 of 11
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Boring Designation RW-68B

INSTALLATION SHEET 9
DRILLING LOG (Cont Sheet) B|g Bend Dam OF 11 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
[a) — 0y
z D& L0
ELEV |DEPTH % FIELD CLASSIFICAT!ON OF MATERIALS g o N, % g—-g REMARKS
o (Description) &S REC 83

. . * | Poorly graded sand (SP) (con't.).

NWO FORM 1836-A
DEC 10
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Boring Designation RW-68B

INSTALLATION SHEET 10
DRILLING LOG (Cont Sheet) B|g Bend Dam OF 11 SHEETS
PROJECT COORDINATE SYSTEM VERTICAL
2012 Relief Well Installation State Plane NAVD88
[a) ~ [N
=4 D+ =0
ELEv |pEPTH| § FIELD CLASSIFICATION OF MATERIALS Y Rl:/EOC 88 REMARKS
o m° R

. . * | Poorly graded sand (SP) (con't.).

-”."{ @ 88.1 ft, Some gravel on bit when removed.

80

81

82

83

84

85

86

87

88

89

90.0 [-"-]Bottom of boring at 90 ft bgs

NWO FORM 1836-A

DEC 10 Boring Designation RW-68B SHEET 10 of 11



Boring Designation RW-68B

INSTALLATION SHEET 11
DRILLING LOG (COﬂt Sheet) B|g Bend Dam OF 11 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
3 = =
ELEV DEPTH é FIELD CLASSIFICATFOF\I OF MATERIALS %ﬁ N, % é’-é REMARKS
a (Description) ke REC &3

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.

NWO FORM 1836-A
DEC 10

Boring Designation RW-68B
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PROJECT NAME

2012 Relief Well Installation

WELL NUMBER
RW-68B

LOCATION

Big Bend Dam Fort Thompson, SD

WELL LOCATION (Coordinates or Station)

DATE INSTALLED

STARTED
4/18/2012

COMPLETED
4/19/2012

TOP OF CASING ELEVATION

TOTAL DEPTH OF BOREHOLE

SIGNATURE OF INSPECTOR/INSTALLER

90.0 ft bgs

10 1/4 in.

BORING DIAMETER

Charles Klaus

N

50.0 f,

LENGTH OF SOLID PIPE

o
»

40.0 ft,

SCREEN LENGTH

N

NOTES

150 gallons

TOTAL VOLUME OF WATER ADDED
DURING CONSTRUCTION (IF ANY)

RELIEF WELL CONSTRUCTION DIAGRAM

(ALL MEASUREMENTS FROM GROUND SURFACE)

TOP OF WELL

BACKFILL
METHOD Tremie

TYPE OF MATERIAL_Bentonite Slurry
7 bags

TOP OF SEAL

SEAL -
TYPE OF SEAL Baroid/Portland/Bentonite

TOP OF FILTERPACK

GROUND
SURFACE
STICK-UP (ft) =1.4
SURFACE COMPLETION

320 1.

38.0 g

48.6 ;.

TOP OF SCREEN

FILTERPACK

TYPE OF FILTERPACK _Pre pack then
formation sand to 57.0' additional coarse
sand to 38.0'

BOTTOM OF WELL SCREEN———.

BOTTOM OF CAP OR SUMP

BOTTOM OF BOREHOLE

88.6 fi.

—ft.

90.0 ft.

MISC. INFORMATION

Pumped well while placing seal and

slurry

WELL CASING
DIAMETER 5"
SCHEDULE 40

MATERIAL Stainless Steel
JOINTS Flush Threaded

WELL SCREEN
SCREEN DIAMETER 5"
SLOT WIDTH 0.040
SCHEDULE 40
MATERIAL _Stainless Steel

CONTINUOUS WRAPPED? _Yes
OTHER 5" by 7" Muni-Pak Screens

WATER LEVEL SUMMARY
OPEN BOREHOLE -

AFTER INSTALLATION _3.30 ft TOC

4/19/2012

Revised Mar 2011




Boring Designation RW-68A

DIVISION INSTALLATION SHEET 1
DRILLING LOG | nwp Big Bend Dam OF 10 SHEETS
1. PROJECT 9. COORDINATE SYSTEM " HORIZONTAL _ : VERTICAL
2012 Relief Well Installation State Plane i NAD83 : NAVDS8S8
10. SIZEAND TYPEOFBIT  8.25 |ID HSA
2. HOLE NUMBER " LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
RW-68A : Gus Pech 1300C
3. DRILLING AGENCY 12. TOTAL SAMPLES I DISTURBED T UNDISTURBED
USACE, Omaha District : 0 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Sam Thomas 14. ELEVATION GROUND WATER
5. %?I\E/CE'IF;I%QAOLF BORING §SESTF|§,?L'\A {BEARING e oS
[ INCLINED : 15. DATE BORING : 4/17/12 : 4/18/12
6. THICKNESS OF OVERBURDEN 89 ft 16. ELEVATION TOP OF BORING
7 DEPTH DRILLED INTO ROCK 0 ft 17. TOTAL CORE RECOVERY FOR BORING N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 89 ft Charles Klaus Geologist

LOCATION SKETCH/COMMENTS SCALE:

¥ Static Water Level ¥ Depth Groundwater Encountered

Soil descnp’uons from auger cuttmgs

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",
Soll classn‘lcatlon was based upon ease of drllllng, rlg sounds cross sectlon prowded and what was seen in nearby
wells.

HOLE NO
RW-68A

PROJECT
2012 Relief Well Installation Fort Thompson, SD

B'Q’X%FORM 1836-A Boring Designation RW-68A

SHEET 1 of 10



Boring Designation RW-68A

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
a = =
ELEV | DEPTH & FIELD CLASSIFICATION OF MATERIALS £ N % éé REMARKS
@ (Description) 20 " |REC 83
Lean clay (CL) Clayey topsoil.
(b veytop Start drilling on 4/17/2012
Easy drilling
1.0 /
- I | | Silty sand (SM) loose to medium dense, wet to saturated,
VY| 1 .||l greenish gray.
NWO FORM 1836-A Boring Designation RW-68A SHEET 2 0f 10



Boring Designation RW-68A

INSTALLATION SHEET 3
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
[a) — 0y
z D& L0
ELEV |DEPTH g FIELD CLASSIFICAT!ON OF MATERIALS g o N, % g—-g REMARKS
o (Description) &S REC 83

||| Silty sand (SM) loose to medium dense, wet to saturated,
|| greenish gray, (con't.).

NWO FORM 1836-A
DEC 10

Boring Designation RW-68A

SHEET 3 of 10

11

12

13

14

15

16

17

18

19



Boring Designation RW-68A

INSTALLATION SHEET 4
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88

[a) — 0y

z D& L0
ELEV |DEPTH g FIELD CLASSIFICAT!ON OF MATERIALS g o N, % g—-g REMARKS

o (Description) &S REC 83

||| Silty sand (SM) loose to medium dense, wet to saturated,
|| greenish gray, (con't.).

NWO FORM 1836-A
DEC 10

Boring Designation RW-68A
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Boring Designation RW-68A

INSTALLATION SHEET 5
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
[a] -~ o
ELeV |pEPTH| & FIELD CLASSIFICATION OF MATERIALS £ N % éé REMARKS
@ (Description) 20 " |REC 83
‘[ ]| silty sand (SM) loose to medium dense, wet to saturated,
|| greenish gray, (con't.).
37.5 .' " '4 ________________________
/ Fat clay (CH) stiff to very stiff, wet, dark gray. Moderate drilling
/ No clay in cuttings
7

NWO FORM
DEC 10
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Boring Designation RW-68A
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Boring Designation RW-68A

INSTALLATION SHEET 6
DRILLING LOG (Cont Sheet) B|g Bend Dam OoF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL

2012 Relief Well Installation State Plane NADS83 NAVD88

FIELD CLASSIFICATION OF MATERIALS
(Description)

%

ELEV |DEPTH REC

N; REMARKS

Blows/
0.5 ft
Sample
Number

AR

Fat clay (CH) stiff to very stiff, wet, dark gray, (con't.).

NWO FORM
DEC 10
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SHEET 6 of 10
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Boring Designation RW-68A

(Description)

REC

INSTALLATION SHEET 7
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NADS83 NAVD88
> 25
ELEV |DEPTH FIELD CLASSIFICATION OF MATERIALS EE N, % %-é REMARKS
o nz

57.0

Fat clay (CH) stiff to very stiff, wet, dark gray, (con't.).

Poorly graded sand (SP) medium dense, saturated, dark
| gray.

AR e

Moderate drilling
No clay in cuttings

Easier drilling

NWO FORM 1836-A

DEC 10

Boring Designation RW-68A

SHEET 7 of 10

50

51

52

53

54

55

56

57

58

59



Boring Designation RW-68A

INSTALLATION SHEET 8
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
[a] -~ o
ELEV | DEPTH & FIELD CLASSIFICATION OF MATERIALS £ N % éé REMARKS
b go| | |REC| &5
Poorly graded sand (SP) medium dense, saturated, dark
gray, (con't.).
63.0

Fat clay (CH).

Moderate drilling
No clay in cuttings

NWO FORM
DEC 10

=Y
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Boring Designation RW-68A

SHEET 8 of 10
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Boring Designation RW-68A

INSTALLATION SHEET 9
DRILLING LOG (Cont Sheet) B|g Bend Dam oF 10 SHEETS
PROJECT COORDINATE SYSTEM HORIZONTAL VERTICAL
2012 Relief Well Installation State Plane NAD83 NAVD88
ELEV | DEPTH % FIELD CLASSIFICATION OF MATERIALS 2 = N % éé REMARKS
@ (Description) 20 " |REC 83
// Fat clay (CH) (con't.).
72.5 é
. -| Poorly graded sand (SP). Easy drilling
) No cuttings

NWO FORM 1836-A
DEC 10

Boring Designation RW-68A

SHEET 9 of 10
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Boring Designation RW-68A
INSTALLATION SHEET ]_O

Big Bend Dam OF 10 SHEETS
COORDINATE SYSTEM VERTICAL
State Plane NAVD88

DRILLING LOG (Cont Sheet)

PROJECT
2012 Relief Well Installation

HORIZONTAL
NAD83

ND

FIELD CLASSIFICATION OF MATERIALS
(Description)

%

ELEV |DEPTH REC

N; REMARKS

LEGE!
Blows/
0.5 ft
Sample
Number

89.0 |-

"~ | 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

NWO FORM 1836-A

DEC 10

Boring Designation RW-68A

SHEET 10 of 10
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PROJECT NAME
2012 Relief Well Installation

WELL NUMBER
RW-68A

LOCATION
Big Bend Dam Fort Thompson, SD

WELL LOCATION (Coordinates or Station)
629568.373N 2199481.649E NAD83

DATE INSTALLED STARTED
4/17/2012

COMPLETED
4/18/2012

TOP OF CASING ELEVATION
1381.70 ft NAVD88

TOTAL DEPTH OF BOREHOLE
89.0 ft bgs

BORING DIAMETER
10 1/4 in.

SIGNATURE OF INSPECTOR/INSTALLER
Charles Klaus

Carbolite Beads

Muni-Pak
Cross Section
TOP OF WELL

RELIEF WELL CONSTRUCTION DIAGRAM

MUNI-PAK

NO SCALE

N

(ALL MEASUREMENTS FROM GROUND SURFACE)

BACKFILL
METHOD Tremie

TYPE OF MATERIAL_Bentonite slurry
and 4 bags, 3 bucket of benonite pellets

50.0 f,

TOP OF SEAL

LENGTH OF SOLID PIPE

SEAL

P

o

TYPE OF SEAL Baroid/Portland/Bentonite

TOP OF FILTERPACK

TOP OF SCREEN

GROUND
/T \ SURFACE
STICK-UP (ft) =1.5
SURFACE COMPLETION

310 1.

WELL CASING
DIAMETER

SCHEDULE 40

MATERIAL _Stainless Steel

ﬂft. JOINTS Flush Threaded

47.9 .

o<
-

FILTERPACK

40.0 ft

TYPE OF FILTERPACK _Pre pack then
formation sand to 57.0' additional coarse

sand to 37.0'

I SCREEN LENGTH

BOTTOM OF CAP OR SUMP

BOTTOM OF BOREHOLE

BOTTOM OF WELL SCREEN———.

WELL SCREEN

INNER SCREEN DIAMETER 5"
OUTER SCREEN DIAMETER 7"
SLOT WIDTH 0.040

SCHEDULE _40

MATERIAL Stainless Steel

CONTINUOUS WRAPPED? Yes

87.9 ¢, OTHER

— ft.

89.0 ft.

NOTES

MISC. INFORMATION

TOTAL VOLUME OF WATER ADDED

Pumped well while placing seal and

WATER LEVEL SUMMARY

DURING CONSTRUCTION (IF ANY) slurry

OPEN BOREHOLE

AFTER INSTALLATION _1.29 ft TOC

150 gallons

4/19/2012

Revised Mar 2011




RELIEF WELL CAPACITY/DRAWDOWN TEST DATA FORM

Project: Date: \7 / / / /3
6“4) ﬁgni 'Well ID: (02 /4
| Location: F‘f Tl'w "y 5o Initial Depth of Well: 3 8 g
ﬁomtonng Instr&enf el m e’GY‘ ‘Weather: 3 0’5 i . L éu'é?ﬁ]L b / féZe 3., ‘MQ
"Stat;c Water Level': W”" ) ?“ g('-uti wiug AF  Measured By: 6‘ é’a e L , ﬂo i c’,l\
Step #1 Step #2 Step #3 Step #4 Step #5
Pumping Rate | Pumping Rate | Pumping Rate | Pumping Rate | Pumping Rate
(gpm) (gpm) (gpm) (gpm) (gpm)
23,46 EENYA H9. 71
Time Depth To Depth To Deptk To Depth To Depth To
Water® Water® Water” Water’ - Water?
0 O .73 aE |
15 sec 3 94 .73
30 sec 3.9 ©.77
45 sec 23.75 G4l
1 min .23 3.92 G (
2 min W hai 346 (4
3 min 1,957 2.92 G U
4 min (.54 347 637
5 min LGy 3.49 (0.7
10min | 1.73 4,03 .00
15 min 1,73 4, 04 7,27
20 min [+73 .03 7.%0
25 min H.03 .37
30 min - Y.03 7,40
35 min 1.4y
40 min P43
45 min | 7.4y
50 min , 1.4y
55 min | ¥ (5)
1 hr 0 min
Bottom Dep.th3
Sand in Outflow’
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