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A ARCADIS

Soil Boring and Construction Log

Boring No.:_SB-03/MW-03

Sheet: 1 of 4

Client Name:

Project Name:

Norfolk Southern

Date Started: 03-05-2023

Project Number: 30169714

East Palestine Train Derailment

Date Completed: 03-06-2023

Total Depth: 72.0 ft bgs

Logger: Clair Lueke

Reviewer: Evan Green

Depth Soil Water |Rec. [Screening| Blow ) - Drilling Fluid Construction Details 4" Stainless
(feet) | Sample ID | Sample ID | (ft) | (ppm) |Counts (Graphiq Description and Notes Stee('::;?;zd"’e
t-+| Brown Silty fine SAND, little fine Gravel, (0-5 ft) Boring X
- - trace roots, loose, wet [Topsoil and Fill]. hand cleared to ' Sand Drain
: 5' bgs. (0-1' bgs.)
1 g
— 0 Strong brown fine SAND, trace fine
B | 4 subangular Gravel, trace Organics (roots),
5 hard, dry, non-plastic.
| 3 _|
| 4| 0.4
| 5 _|
Strong brown SILT, little fine Sand, trace
L - 1 1.4 fine subangular Gravel, mottled, hard, dry,
6 non-plastic, no odor.
B B 1 0.5
|7 _|
B B 1 0.8
| 8 _|
CLAY, little Silt, little fine Sand, wet,
| ] SBosE 1 27 cohesive, soft, low plasticity. 2"PVC
9)/20230305 — . Casing
| 9| : Silty fine SAND, cohesive, dense, wet. /
L B 1 0.6 Strong brown SILT, little Clay, cohesive,
very stiff, dry (moist at 11.5' bgs), low
10 plasticity, no odor. /
I Brown Silty CLAY, little well rounded Cobble | Bentonite-Cemenet
1 04 from 14.7 - 16.4' bgs, trace coarse Sand, / Gmg;é?'w
11 mottled, cohesive, very stiff, dry, medium ’
lasticity, no odor.
B B 1 0.3 P y /
12_] /
13_] 0.4 We are in the process of ensuring this document is /
| accessible to all audiences. If you need assistance
14_| accessing this document, or any material on the EPA /
East Palestine, Ohio emergency response web pages,
15 please contact the Region 5 Public Information /
T 4 03 Officer on-call at: RS EastPalestine@epa.gov /
16_] /
18] <
Strong brown CLAY, little Silt, trace fine
L 4 subangular Gravel, cohesive, dry, very stiff,
19 4 0.7 medium plasticity, no odor. /
20 /
Drilling Co.: HD Drilling Driling Method: _Rotary Sonic
Driller: Mike Mchar Sampling Dimensions (ft): 5
Helper: None First Encountered Water (ft bgs): 8
Drill Rig: Track-Mounted RotarySonic  Static Water Level (ft bgs): NA
Remarks: Horizontal survey in U.S. feet refrenced to Ohio State Top of Casing Elev: 1031.54
Plane North Zone. Elevations are in U.S. feet refrenced Surface Elev: _1028.90
to NAVD88. North Coor: _432320.30
East Coor:  2515463.59
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A ARCADIS

Soil Boring and Construction Log

Boring No.:_SB-03/MW-03

Sheet:

of 4

Client Name: Norfolk Southern

Date Started: 03-05-2023

Project Number: 30169714

Project Name:  East Palestine Train Derailment

Date Completed: 03-06-2023

Total Depth: 72.0 ft bgs

Logger: Clair Lueke
Reviewer: Evan Green

Depth Soil Water  |Rec. [Screening| Blow ) - Drilling Fluid Construction Details
(feet) | Sample ID | Sample ID | (ft) | (ppm) |Counts (Graphi Description and Notes
Strong brown CLAY, little Silt, trace fine
n 4 subangular Gravel, cohesive, dry, very stiff,
21 0 medium plasticity, no odor.
—< 11— 4
22 4
| 23_] 05
| 24 _|
Brown CLAY, little Silt, little fine Sand, trace
n 4 fine subangular Gravel, cohesive, very stiff,
25 0.7 dry, medium plasticity, no odor.
’ Brown CLAY, little Silt, little subrounded
B 7 Cobble from 26 - 27.4' bgs, trace fine
| 26_| subrounded Gravel, cohesive, very stiff, dry,
medium plasticity, no odor.
27 _ 4| o8
| 28_|
| 30_]
| 31_| 05 2" PVC _Bentonite—Cemenet
. . Grout (0-57"
] Casing L
| 32_] /
33| 4| o3 /
34 2,
45 | ;
| 36_] /
| 37_| "] Weak red Silty fine SAND, little fine
0.5 well-rounded Gravel, dense, wet, no odor. /
B q Dark reddish brown CLAY, little Silt, little
38 Cobble from 37.3 - 38' bgs, trace coarse /
T Sand, trace subrounded Gravel, hard, dry,
| i medium plasticity, no odor. /
[ 39_ 4| o4 %
L 4,
| 40_] /
42

Remarks:  Horizontal survey in U.S. feet refrenced to Ohio State Plane North Zone. Elevations are in U.S. feet refrenced to NAVDSS.
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A ARCADIS

Soil Boring and Construction Log

Boring No.:_SB-03/MW-03

Sheet: 3 of 4

Client Name:
Project Number: 30169714
Project Name:

Norfolk Southern

Date Started: 03-05-2023

East Palestine Train Derailment

Date Completed: 03-06-2023

Total Depth: 72.0 ft bgs

Logger: Clair Lueke

Reviewer: Evan Green

Construction Details

Depth Soil Water |Rec.|Screening| Blow . L Drilling Fluid
(feet) | Sample ID | Sample ID | (ft) | (ppm) |Counts (Graphi Description and Notes
Strong brown CLAY, little Silt, trace fine -
n 4 coarse Sand, trace subrounded Gravel,
cohesive, dry, hard, medium plasticity, no
| 43_| 0.8 odor.
| 44 _|
[ 45_ 4| o7
| 46_|
| 48_|
Bentonite-Cemenet
- T Grout (0-57'
| 50_] bgs).
51 4| o5
| 52_| 2" PVC
Casing
- - | Brown fine - medium SAND, little fine
53 0.3 *1 well-rounded Gravel, dense, moist, no odor.
| 54_| o
~| SAND, little Silt, trace fine well-rounded
L 4 Gravel, loose, moist.
| 55_| 05
| 56_]
i 7 Brown Silty CLAY, trace fine well-rounded
| 57_] 4 0.4 Gravel, cohesive, hard, dry, no odor.
| 58_|
L u Bentonite Seal
(57-60' bgs.)
| 59_| 05
|60
| 61_| ss03@0-
62)/20230306 0.4
| 62_| 4 - #5 Silica Sand
=] Brown fine - medium SAND, little Silt, trace Pack (56?'72
- - $ fine Gravel, very dense, wet, no odor. gs-
63 3 2" 0.010 Slot
— 0.7 Dark yellowish brown Clayey SILT, little Schedule 40
| i coarse Sand, trace fine well-rounded PVC Screen
ad Gravel, cohesive, hard, moist, non-platic, no
Remarks:  Horizontal survey in U.S. feet refrenced to Ohio State Plane North Zone. Elevations are in U.S. feet refrenced to NAVDSS.
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A ARCADIS

Soil Boring and Construction Log

Boring No.:_SB-03/MW-03

Sheet: 4 of 4

Client Name: Norfolk Southern Date Started: 03-05-2023 Logger: Clair Lueke
Project Number: 30169714 Date Completed: 03-06-2023 Reviewer: Evan Green
Project Name:  East Palestine Train Derailment Total Depth: 72.0 ft bgs
Depth Soil Water |Rec. [Screening| Blow ) - Drilling Fluid Construction Details
(feet) | Sample ID | Sample ID | (ft) | (ppm) |Counts (Graphiq Description and Notes
= - : ::: -4 Light yellowish brown medium - coarse

65 B SAND, little fine well-rounded Gravel, little
—99— 4 0.6 ece-o7o] well-rounded Cobble, loose, wet, no odor.
| 66_| 0%%0%

°,°.°,°4 Brown medium - coarse SAND, loose, wet,

[ 67_ 04 RS

o Craceres 2"0.010 Slot #5 Silica Sand
— DO Schedule 40 | Pack (60-72'
i i [ocotors PVC Screen bgs.)
| 69_| 4| o7 ey . .

Dark yellowish brown Silty CLAY, trace

- - coarse Sand, cohesive, hard, dry, low
| 70 | plasticity, no odor.
| 71_| 0.6
L B [o-ec-o] Brown fine - coarse SAND little

72 “e2e%0°4 well-rounded Cobble, loose, wet, no odor.

72 ft. bgs End of Boring PVC Sump

| 73_|
| 74_|
| 75_]
| 76_|
| 77_]
| 78_|
| 79_|
| 80_|
| 81_|
| 82_|
| 83_|
| 84_|
| 85_|

86
Remarks:  Horizontal survey in U.S. feet refrenced to Ohio State Plane North Zone. Elevations are in U.S. feet refrenced to NAVDSS.
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A ARCADIS

Soil Boring and Construction Log

Boring No.:_ SB-06/MW-06

Sheet: 1 of 4

Client Name: Norfolk Southern

Date Started: 03-01-2023

Logger: Clair Lueke

Date Completed: 03-02-2023 Reviewer: Evan Green

Drill Rig: rack-Mounted Rotary Sonic

Remarks: Horizontal survey in U.S. feet refrenced to Ohio State

Plane North Zone. Elevations are in U.S. feet refrenced

to NAVDSS.

North Coor:

East Coor:

Project Number: 30169714
Project Name:  East Palestine Train Derailment Total Depth: 75.0 ft bgs
Depth Soil Water |Rec. [Screening| Blow ) - Drilling Fluid Construction Details 4" Stainless
(feet) | Sample ID | Sample ID | (ft) | (ppm) |Counts (Graphiq Description and Notes Stee('::;?;zd"’e
s - Dark brown fine SAND, little Organics (0-5 ft) Boring .
- - (roots), loose, moist [Topsoil]. hand cleared to . Sand Drain
1 0.3 Brown fine - medium SAND, medium stiff, 5' bgs. (0-1bgs.)
T . moist, low plasticity.
| 2 _|
| 3 _| 05
| 4 _| Brown Silty CLAY, little Organics (roots),
cohesive, stiff, moist, medium plasticity, no
B 4 odor.
| 5 _|
Brown Silty CLAY, light gray mottling at 2.2
- - 1 0.7 bgs, cohesive, stiff, moist, high plasticity, no
6 odor.
SB-06(6-
B 7 7)20230301 1 13 /
| 7 _| .
.<| Brown Silty fine GRAVEL, little medium -
B q 1 0.9 ‘| coarse Sand, dense, wet.
| 8 _|
| i 1 0.9 Strong brown Silty fine SAND, little 2"PVC
. sub-rounded Gravel, very dense, wet, no Casing
| 9 _| odor. /
Brown Silty fine GRAVEL, little coarse
B 7 1 0.4 Sand, dense, wet, no odor. /
10_]
Strong brown Silty fine SAND, trace Clay / Bentonite-Cemenet
B 4 1 0.7 after 10.5' bgs, very dense, dry, no odor. / — Grout (0-61'
11 | / bgs).
Brown SILT, some fine sub-rounded Gravel,
B - 1 0.7 trace Clay, trace fine Sand, stiff, dry, low /
12 plasticity, no odor.
N Brown SILT, little Clay, little fine /
L 4 1 0.3 well-rounded Gravel, trace fine Sand, light /
13 gray mottling, cohesive, dry, low plasticity.
N Brown SILT, little Clay, little fine Sand, little /
L - 1 0.5 fine well-rounded Gravel, non-cohesive, dry,
-plastic, no odor.
14_| non-p| , /
15_] 2 05 /
16_] /
17 2| 03 /
18] <
B 1 1
1o 2,
// Brown CLAY, little Silt, cohesive, soft,
B R 5 0.5 f/ moist, high plasticity. /
20 1]
Drilling Co.: HD Drilling Driling Method: _Rotary Sonic
Driller: Mike Mchar Sampling Dimensions (ft): 5
Helper: None First Encountered Water (ft bgs): 7

Static Water Level (ft bgs): NA

Top of Casing Elev: 1039.22

Surface Elev: _1036.39

432333.36

2515896.13
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A ARCADIS

Soil Boring and Construction Log

Boring No.:_ SB-06/MW-06

Sheet:

of 4

Client Name: Norfolk Southern

Date Started: 03-01-2023

Project Number: 30169714

Project Name:  East Palestine Train Derailment

Date Completed: 03-02-2023

Total Depth: 75.0 ft bgs

Logger: Clair Lueke
Reviewer: Evan Green

Depth Soil Water  |Rec. [Screening| Blow ) - Drilling Fluid Construction Details
(feet) | Sample ID | Sample ID | (ft) | (ppm) |Counts (Graphi Description and Notes
Brown SILT, little Clay, little fine
L a sub-rounded Gravel, non-cohesive, dry,
21 0.5 non-plastic, no odor.
i ] .°.%.%.°4 Dark yellowish brown fine SAND, very
22 5 °a%:%2°4 dense, moist.
Brown SILT, little Clay, little sub-rounded
B 7] 0.6 Gravel, trace fine Sand, non-cohesive, hard,
| 23_| : dry, no odor.
| 24 _|
| 26_|
27 _ 6 | 04
| 28_|
| 30_]
| 31_| 06 2" PVC _Bentonite—Cemfenet
’ Casing G“°g‘;§()’_'61
| 32_] /
33— 6| 05 /
34 2,
| 35_] 05 /
| 36_]
Brown Silty CLAY, little fine sub-rounded /
L 4 Gravel, trace fine Sand, non-cohesive, hard,
dry, non-plastic, no odor.
| 37_|] 0.7 /
| 38_ /
| 40_] /
42

Remarks:  Horizontal survey in U.S. feet refrenced to Ohio State Plane North Zone. Elevations are in U.S. feet refrenced to NAVDSS.
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A ARCADIS

Soil Boring and Construction Log

Boring No.:_ SB-06/MW-06

Sheet: 3 of 4

Client Name:
Project Number: 30169714

Project Name:

Norfolk Southern

Date Started: 03-01-2023

East Palestine Train Derailment

Date Completed: 03-02-2023

Total Depth: 75.0 ft bgs

Logger: Clair Lueke

Reviewer: Evan Green

Construction Details

Depth Soil Water |Rec.|Screening| Blow . L Drilling Fluid
(feet) | Sample ID | Sample ID | (ft) | (ppm) |Counts (Graphiq Description and Notes
Brown Silty CLAY, trace fine sub-rounded -
L a sub-angular Gravel, cohesive, hard, dry,
| 43 | 04 medium plasticity.
| 44 _|
| 45_| 6 0.4
| 46_|
Brown - strong brown SILT, little Clay, trace
n 4 fine Sand, trace fine sub-rounded Gravel,
47 non-cohesive, hard, dry, low - medium
] 0.3 plasticity, dry, no odor.
| 48_|
| 49_| 05
| 50_]
| 51_] 6 05
Bentonite-Cemenet
B n Grout (0-61'
| 52_| bgs).
| 53_| 0.6 2"PVC
Casing

| 54_|
| 55_] 05
| 56_]
57 _| 6 | 04
| 58_]
| 59_| 0.4
|60
| 61_| sB-o6(0-

62)/20230302 0.3
| 62_| 6 Bentonite Seal

(61-63' bgs.)
63 0.2 .
i ] Brown fine - medium SAND, trace fine 45 Sili
5 Silica Sand
- - well-rounded Gravel, dense, wet, no odor. Pack (63-75'
64 bgs.)

Remarks:  Horizontal survey in U.S. feet refrenced to Ohio State Plane North Zone. Elevations are in U.S. feet refrenced to NAVDSS.
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A ARCADIS

Soil Boring and Construction Log

Boring No.:_ SB-06/MW-06

Sheet: 4 of 4
Client Name: Norfolk Southern Date Started: 03-01-2023 Logger: Clair Lueke
Project Number: 30169714 Date Completed: 03-02-2023 Reviewer: Evan Green
Project Name: East Palestine Train Derailment Total Depth: 75.0 ft bgs
Depth Soil Water |Rec. [Screening| Blow ) - Drilling Fluid Construction Details
(feet) | Sample ID | Sample ID | (ft) | (ppm) |Counts (Graphiq Description and Notes
2 seseo ] Brown fine - coarse SAND, loose, wet, no
- b2o2o%4 odor. 2'PVC
65 6 02 be-2>5#1 Brown coarse SAND, little - some Gravel, Casing
T . little Silt, loose, wet, no odor.
L - Brown CLAY, little Silt, trace - little fine
66 well-rounded Gravel, very stiff, dry, medium
— plasticity, no odor.
N i Brown fine - medium SAND, dense, wet, no
odor.
| 68_| 0% %, °4 Brown medium - coarse SAND, trace fine
ooooo-4 well-rounded Gravel, loose, wet, no odor.
69— 6 0.2 Dark grayish brown CLAY, little Silt, trace -
B i little fine well-rounded Gravel, hard, dry, | #S Si,'figf?g‘-d
. . e acl -
0 medium plasticity, no odor. 2"0.010 Slot bgs.)
— Schedule 40
AII/. PVC Screen
B 7 .°.%.°.°d Brown fine - coarse GRAVEL, trace fine -
| 71_| 0.3 e2e”o0°q cOarse Sand, very loose, wet, no odor.
| 72_ KICN
.°.%.°.°d Brown fine - coarse SAND, little Silt, trace
L 4 o-o-0°4 well-rounded Gravel, loose, wet, no odor.
| 73_| 0.3 %0%0%0
Dark grayish brown CLAY, little Silt, trace
L - 3 fine well-rounded Gravel, hard, dry, medium
74 plasticity, no odor.
0.2
75
75 ft. bgs End of Boring PVC Sump
| 76_|
| 77_]
| 78_|
| 79_|
| 80_|
| 81_]
| 82_|
| 83_|
| 84_|
| 85_|
86
Remarks:  Horizontal survey in U.S. feet refrenced to Ohio State Plane North Zone. Elevations are in U.S. feet refrenced to NAVDSS.
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A ARCADIS

Soil Boring and Construction Log

Boring No.:_SB-08/MW-08

Sheet:

of 4

Client Name: Norfolk Southern

Date Started: 03-03-2023

Project Number: 30169714

03-03-2023 Logger: Clair Lueke
Date Completed: 03-04-2023

Project Name:  East Palestine Train Derailment

Reviewer: Evan Green

Total Depth: 74.0 ft bgs

Depth Soil Water |Rec. [Screening| Blow ) - Drilling Fluid Construction Details 4" Stainless
(feet) | Sample ID | Sample ID | (ft) | (ppm) |Counts (Graphiq Description and Notes Stee('::;?;zd"’e
5.3 Very dark brown Silty fine SAND, trace (0-5 ft) Boring .
- - “T T Organics (roots), trace rail road ballast, hand cleared to ’— Sand Drain
1 moist, loose [Topsoil and Fill]. 5' bgs. (0-1' bgs.)
T 03 Brown SILT, little fine Sand, trace Clay,
| i . non-cohesive, dry - moist, non-plastic, no
odor.
| 2 _|
| 3 _|
[ 4 _ 02
5
Brown Silty CLAY, cohesive, light gray
- - 6/32%';3852;)3 1 1 mottling after 5.5' bgs, hard, dry - moist,
6 ) high plasticity, no odor.
B B 1 0.4
|7 _|
B B 1 0.5
8 Strong brown SILT, little Clay, trace fine
— = sub-rounded Gravel, non-cohesive, stiff, dry,
| i 1 0.6 no odor.
’ Strong brown Silty CLAY, cohesive, very
L9 _ stiff, dry, medium plasticity, no odor.
B B 1 0.4
10_]
Limestone boulder. No Recovery. Bentonite-Cemenet
-] 0 0.2 —  Grout (1-58'
11 bgs).
Strong brown Clayey SILT, trace fine Sand,
- B 1 0.2 non-cohesive, hard, dry, moist at 11.5' bgs,
12 ~) low plasticity.
I 1 Strong brown Silty fine GRAVEL, little
| i 1 0.2 medium - coarse Sand, dense, wet, no
13 i odor.
— 4 Strong brown CLAY, little Silt, trace coarse
| | 1 03 | Sand, dense, wet, no odor.
’ Strong brown Silty fine GRAVEL, little
14_| medium - coarse Sand, dense, wet, no
odor.
§ T Red SILT, little Clay, cohesive, very stiff,
| 15_| 0.3 dry, low plasticity, no odor.
Dark grayish brown CLAY, trace intermittent
B 7 Cobble, trace Silt, trace fine well-rounded
16_| Gravel, cohesive, dry, high plasticity, no
odor.
17 4 0.4
18_]
20
Drilling Co.: HD Drilling Driling Method: _Rotary Sonic
Driller: Mike Mchar Sampling Dimensions (ft): 5
Helper: None First Encountered Water (ft bgs): 11.7
Drill Rig: Track-Mounted RotarySonic  Static Water Level (ft bgs): NA
Remarks:  Horizontal survey in U.S. feet refrenced to Ohio State Top of Casing Elev: 1041.72
Plane North Zone. Elevations are in U.S. feet refrenced Surface Elev: _1039.06
to NAVD88. North Coor: _432327.04
East Coor:  2516013.78



https://2516013.78
https://432327.04
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A ARCADIS

Soil Boring and Construction Log

Boring No.:_SB-08/MW-08

Sheet: 2 of 4

Client Name: Norfolk Southern

Date Started: 03-03-2023

Project Number: 30169714

Project Name:  East Palestine Train Derailment

Date Completed: 03-04-2023

Total Depth: 74.0 ft bgs

Logger: Clair Lueke
Reviewer: Evan Green

Depth Soil Water  |Rec. [Screening| Blow ) - Drilling Fluid Construction Details
(feet) | Sample ID | Sample ID | (ft) | (ppm) |Counts (Graphi Description and Notes
Dark grayish brown CLAY, trace intermittent

n 4 Cobble, trace Silt, trace fine well-rounded

21 Gravel, cohesive, dry, high plasticity, no
21| 0.3 odor.

22
23 6 | 03
| 24 _|
| 25_| 0.4
| 26_|
| 27_] 05
| 28_|
29 6 | 03
| 30_|

Bentonite-Cemenet

31 0.4 —  Grout (1-58'
| | bgs).
| 32_|
| 34_|
35 6 | 03
L B Brown CLAY, trace Silt, trace fine

36 sub-rounded Gravel, cohesive, hard, dry,
" high plasticity, no odor.
| 37_] 05
| 38_|
| 39_| 0.4
| 40_| 6
| 41_] 05

42

Remarks:  Horizontal survey in U.S. feet refrenced to Ohio State Plane North Zone. Elevations are in U.S. feet refrenced to NAVDSS.




a ARCAD'S Boring No.:_ SB-08/MW-08
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Soil Boring and Construction Log Sheett 3 of 4
Client Name: Norfolk Southern Date Started: 03-03-2023 Logger: Clair Lueke
Project Number: 30169714 Date Completed: 03-04-2023 Reviewer: Evan Green
Project Name:  East Palestine Train Derailment Total Depth: 74.0 ft bgs
Depth Soil Water  |Rec. [Screening| Blow ) - Drilling Fluid Construction Details
(feet) | Sample ID | Sample ID | (ft) | (ppm) |Counts (Graphi Description and Notes

Brown CLAY, trace Silt, trace fine
L a sub-rounded Gravel, cohesive, hard, dry,

high plasticity, no odor.
| 43_| 6 0.4
| 44 _|
| 45_| 0
| 46_|

-2:>1 Brown fine - medium SAND, dense, moist,

B 7 no odor.
| 47 _| 6 0 Brown CLAY, little Silt, trace fine

sub-rounded Gravel, trace coarse Sand,
- B cohesive, very stiff, dry, medium plasticity,

48 no odor.
| 49_| 0
Bentonite-Cemenet
50— Grout (1-58'
L . bgs).
| 51_] 0
| 52_|
| 53_| 6 0
| 54_|
| 55_] 0
| 56_]
| 57_] 0
| 58_|
| 59_| 6 0 Bentonite Seal
(58-60' bgs.)
|60
| 61_| ss-os(0- 0
62)/20230304
#5 Silica Sand
62 [~ Pack (60-72'
bgs.)

B 7 Grayish brown Silty CLAY, little fine Sand, .
| 63_| 6 0 little fine Gravel, cohesive, hard, wet, 2"0.020 Slot

non-plastic, no odor. g@rg%lg:;gg

Remarks:  Horizontal survey in U.S. feet refrenced to Ohio State Plane North Zone. Elevations are in U.S. feet refrenced to NAVDSS.
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A ARCADIS

Soil Boring and Construction Log

Boring No.:_SB-08/MW-08

Sheet: 4 of 4

Client Name: Norfolk Southern Date Started: 03-03-2023 Logger: Clair Lueke
Project Number: 30169714 Date Completed: 03-04-2023 Reviewer: Evan Green
Project Name:  East Palestine Train Derailment Total Depth: 74.0 ft bgs
Depth Soil Water |Rec. [Screening| Blow ) - Drilling Fluid Construction Details
(feet) | Sample ID | Sample ID | (ft) | (ppm) |Counts (Graphiq Description and Notes

Brown CLAY, little Silt, little fine Sand, trace
L a sub-rounded Gravel, cohesive, hard, dry, no

odor.
| 65_| 0
B T Brown fine - medium SAND, trace fine
| 66_| 6 well-rounded Gravel, loose, wet, no odor.
| 67_] 0 3

Brown fine - coarse SAND, loose, wet, no
B 7 odor. .

68 2" 0.020 Slot #5 Silica Sand
— Schedule 40 [ Pack (60-72'
B _ PVC Screen bgs.)
| 69_| 0
| i Light brown fine - coarse SAND, trace fine

sub-rounded Gravel, loose, wet.

| 70_]

i 7 Brown Silty CLAY, trace coarse Sand,

L 71_| 6 0 cohesive, hard, dry, medium plasticity.

| 72_]

PVC Sump

| 73_]

L B Brown medium - coarse SAND, little fine

74 well-rounded Gravel, loose, wet, no odor.

74 ft. bgs End of Boring
| 75_]
| 76_]
| 77_]
| 78_]
| 79_]
| 80_]
| 81_]
| 82_|
| 83_]
| 84_|
| 85_]

86

Remarks:  Horizontal survey in U.S. feet refrenced to Ohio State Plane North Zone. Elevations are in U.S. feet refrenced to NAVDSS.
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A ARCADIS

Soil Boring and Construction Log

Boring No.:_SB-10/MW-10

Sheet: 1 of 3

Client Name:

Project Name:

Norfolk Southern

Date Started: 02-25-2023

Project Number: 30169714

East Palestine Train Derailment

Date Completed: 02-27-2023

Total Depth: 62.0 ft bgs

Logger: Clair Lueke
Reviewer: Evan Green

Depth Soil Water |Rec. [Screening| Blow ) - Drilling Fluid Construction Details 4" Stainless
(feet) | Sample ID | Sample ID | (ft) | (ppm) |Counts (Graphiq Description and Notes Stee('::;‘i’rtlzd"’e
B X} Black coarse GRAVEL, some fine - coarse (0-5 ft) Boring .
- E 0,@3"'(; Sand, loose, dry, no odor [Railroad Ballast hand cleared to ' Sand Drain
1 P and Fill]. 5' bgs. (0-1"bgs.)
] 05 Strong brown Silty CLAY, little coarse
| i Gravel, trace - little fine Sand, cohesive,
stiff, dry, low plasticity, no odor.
| 2 _|
- B 0.1
| 3 _|
- B 0.5
| 4 _|
] Strong brown fine SAND, little Silt, dense,
L 4 0.3 wet at 4.5' bgs, no odor.
5
SB-10(5-
B 7 6)20230225 1 13
| 6 _|
<] Strong brown Silty fine SAND little fine -
- , 1 0.5 *| medium subangular Gravel, light gray
7 mottling, dense, moist, no odor.
- - 1 0.7 3
8 Dark gray Silty CLAY, cohesive, stiff, moist,
— medium - high plasticity, no odor.
- B 1 1.2
| 9 _|
Dark gray Silty CLAY, cohesive, moist - wet,
- - 1 0.4 medium - high plasticity, no odor.
10 [ T [ | Strong brown Clayey SILT, trace - little fine
] 7 Sand, trace fine well-rounded Gravel, )
| i 1 0.4 cohesive, stiff, wet, low plasticity, no odor. _Beng’gb‘iﬁ?sfg?”et
11 Sandy SILT, trace Clay, trace fine bgs).
well-rounded Gravel, soft, wet, no odor.
B _ Dark grayish brown Silty CLAY, trace - little
well-rounded Gravel, cohesive, very stiff,
12_ 0.5 dry, high plasticity, no odor.
13_]
- - 5
14_| 05
15_]
6] |
) 7 Dark grayish brown CLAY, little Silt, trace
L - fine - medium sub-rounded - angular
17 Gravel, cohesive, very stiff, moist, high
- plasticity, no odor.
18 4| o6
19_]
20 /ﬁ
Drilling Co.: HD Drilling Driling Method: _Rotary Sonic
Driller: Mike Mchar Sampling Dimensions (ft): 5
Helper: None First Encountered Water (ft bgs): 4.5
Drill Rig: - Static Water Level (ft bgs): NA
Remarks:  Horizontal survey in U.S. feet refrenced to Ohio State Top of Casing Elev: 1020.80
Plane North Zone. Elevations are in U.S. feet refrenced Surface Elev: _1018.01
to NAVD88. North Coor: _432008.13
East Coor:  2513403.23



https://2513403.23
https://432008.13
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A ARCADIS

Soil Boring and Construction Log

Boring No.:_SB-10/MW-10

Sheet: 2  of

Client Name:
Project Number: 30169714
Project Name:

Norfolk Southern

Date Started: 02-25-2023

East Palestine Train Derailment

Date Completed: 02-27-2023

Total Depth: 62.0 ft bgs

Logger: Clair Lueke
Reviewer: Evan Green

Depth Soil Water |Rec. [Screening| Blow ) - Drilling Fluid Construction Details
(feet) | Sample ID | Sample ID | (ft) | (ppm) |Counts (Graphiq Description and Notes
7 Dark grayish brown CLAY, little Silt, trace
L 4 0.4 fine - medium sub-rounded - angular
21 Gravel, cohesive, very stiff, moist, high
—< plasticity, no odor.
22 0.4
- B 5
| 23_|
| 24_| 05
[ 2 | 7
Brown CLAY, little Silt, little fine Gravel,
L - well-rounded Cobble at 31.4' bgs, cohesive,
2% very stiff, dry - moist, medium - high
—<°— 0.4 plasticity, no odor.
| 27_|
B B 5
| 28_| 05
| 29_|
| 30_| 0.4
31 Bentonite-Cemenet
— I Grout (1-58'
| | bgs).
| 32_| 07
| ; 7
| 33_| 7 Dusky red CLAY, little Silt, trace - little fine
Gravel, increasing Clay content with depth,
L 4 moist - wet, high plasticity, no odor.
| 34_| 05
[ 35_] /A
Dusky red CLAY, little Silt, little fine Sand,
L - trace - little fine subangular Gravel, in
36 creasing Clay content with depth, cohesive,
—>~— 0.5 stiff, medium Plasticity, no odor.
| 37_|
L B 5 Dusky red CLAY, little Silt, trace - little
38 rounded Gravel, cohesive, stiff, dry, medium
—<°— 0.8 - high plasticity.
| 39_|
| 40_| 0.6
. / ] Dusky red Silty CLAY, fine Sand at 41.2'
- B i bgs, cohesive, stiff, dry, medium - high
| 41 | 5 % plasticity.
[ 05 2 /
42
Remarks:  Horizontal survey in U.S. feet refrenced to Ohio State Plane North Zone. Elevations are in U.S. feet refrenced to NAVDSS.




ﬁ ARCAD'S Boring No.:_SB-10/MW-10

Soil Boring and Construction Log Sheett 3 of 3
Client Name: Norfolk Southern Date Started: 02-25-2023 Logger: Clair Lueke
Project Number: 30169714 Date Completed: 02-27-202 Reviewer: Evan Green
Project Name: East Palestine Train Derailment Total Depth: 62.0 ft bgs
Depth Soil Water  |Rec. [Screening| Blow Description Drilling Fluid Construction Details
(feet) | Sample ID | Sample ID | (ft) | (ppm) |Counts P and Notes
| | | Dark yellowish brown fine - coarse SAND, N
0.5 >
: little well-rounded Gravel, light gray
| 43_| motteling after 43.2' bgs, loose, dry - moist, %
no odor. >\§
- B 5
44 //{
44| 05 §\§
L D
74
RG] Bentonite-Cemenet
| 45_| }/§ Grout (1-58'
/ bgs).
]
| 46_| 0.7 Dark grayish brown Silty CLAY, trace - little y\
. fine - coarse Gravel, trace - little Cobble, %
B 4 dry, medium plasticity, no odor. ;\\Q
| 47_|
N
B B 5
49 Bentonite Seal
— ] (58-60'" bgs.)
50 Light gray LIMESTONE Boulder,
— fine-grained.
L | Brown fine - coarse SAND, little Silt, trace -
51_| ss10605- little fine well-rounded Gravel, loose, wet,
[~ T |51.5)20230227 0.6 no odor.
| 52_| -
- B 3 0.8 | Brown fine - coarse SAND, loose, wet. ™
| 53_| -
| i Brown fine - coarse SAND, loose, wet, no :
odor. |
| 54_| 1
| 55_] -
Brown fine - coarse SAND, trace - little fine A
L - well-rounded Gravel, trace - little Silt, loose, m
56 wet, no odor. :
[ 04 Dark gray fine GRAVEL and medium - | #5 Silica Sand
N 4 coarse SAND, dense, wet, no odor. = [ Pack (60-72'
| 57 | : bgs.)
2"0.010 Slot L
B 4 Schedule 40 L
| 58| 04 PVC Screen :
B B 3.5 N
| 59_| -
| 60_| 04 :
: Brown medium - coarse SAND, trace - little ||
L - fine rounded Gravel, increasing grain size -
61 with depth, dense, wet, no odor. -
] Brown fine - coarse GRAVEL, loose, wet, 1
B 4 no odor. :
62 —
62 ft. bgs End of Boring i
63 PVC Sump
64

SOIL BORING AND CONSTRUCTION LOG C:\USERS\EGREEN\ONEDRIVE - ARCADIS\DESKTOP\PROJECTS\ON GOING - MINOR\EAST PALESTINE\PROJECTS\EAST PALESTINE MWS.GPJ GINT DATA TEMPLATE.GDT 3/24/23

Remarks:  Horizontal survey in U.S. feet refrenced to Ohio State Plane North Zone. Elevations are in U.S. feet refrenced to NAVDSS.




GEO FORM 304 LOG_NFS_SENTINEL_MW.GPJ STANTEC ENVIRO TEMPLATE 010509.GDT 3/22/23

PROJECT: NSRC - East Palestine Derailment

WELL / PROBEHOLE / BOREHOLE NC

LOCATION: East Palestine, OH Stantec
PROJECT NUMBER: 172607922 SMW-05 race 1 oF 1
DRILLING / INSTALLATION: NORTHING (ft): 432,046.38 EASTING (f): 2,516,432.89

STARTED  2/19/23 comPLETED:  2/19/23
DRILLING COMPANY: Stantec Drilling

DRILLING EQUIPMENT: TBD

DRILLING METHOD: Hollow Stem Auger

SAMPLING EQUIPMENT: 4.25" Hollow Stem Auger

LAT: LONG:

GROUND ELEYV (ft): TOC ELEV (ft): 1037.72
INITIAL DTW (ft): Not Encountered WELL DEPTH (ft): 39.8
STATIC DTW (ft): Not Encountered BOREHOLE DEPTH (ft): 40.0
WELL CASING DIA. (in): 2 BOREHOLE DIA. (in): 8.25
LOGGED BY: J. Bacon CHECKED BY: J. Griggs

£~ 2 (7] 2 B > = € § o S =
=% o _ =3 Tim 5979 02 BB
[SR T} [o% O € o 335 |02 =E a0 Well
gL 8 ] 2 Description c‘n% Sample ID § é & a8 E o E 2& Construction
= T
Black; moist; Brick, cobble, asphalt 0.0 [ [ o diameter
i '% well
5 GP | GRAVEL ; GP; black; wet; angular; 0.0 57
0.5"-0.75" gravel -g g
10 GP | GRAVEL SOME CLAY ; GP; black to gray; 0.0 10_§ g
wet; angular; 0.5"-1" gravel; slight sulfur odor -g g
b *=— Portland
Cement
] Grout
- 0.5'-25.5'
15 ML | SILT ; ML; greenish gray; wet; slurry with 0.0 15 é
free water b PVC riser
i g g 0.0-29.8'
20 0.0 20—§ §
25 CL | SILTY CLAY ; CL; greenish gray; wet; slurry 25—{? é
with free water 1 .
.| | = Bentonite
1 || 255-27.5
30 0.0
*— Filter sand
27.5'-39.8'
35 0.0 PVC Screen
29.8-39.8'
0.0

Borehole terminated at 40 feet.



https://0.5"-0.75

GEO FORM 304 LOG_NFS_SENTINEL_MW.GPJ STANTEC ENVIRO TEMPLATE 010509.GDT 3/22/23

PROJECT: NSRC - East Palestine Derailment

WELL / PROBEHOLE / BOREHOLE NC

LOCATION: East Palestine, OH Stantec
PROJECT NUMBER: 172607922 SB-06/SMW-06 race 1 oF 4
DRILLING / INSTALLATION: NORTHING (ft): 432,120.39 EASTING (f): 2,516,304.83

STARTED  3/M1/23 compLETED:  3/12/23
DRILLING COMPANY: HD Dirilling

DRILLING EQUIPMENT: TBD

DRILLING METHOD: Roto-Sonic

SAMPLING EQUIPMENT: Roto-Sonic

LAT: LONG:

GROUND ELEYV (ft): TOC ELEV (ft): 1038.00
INITIAL DTW (ft): Not Encountered WELL DEPTH (ft): 78.0
STATIC DTW (ft): Not Encountered BOREHOLE DEPTH (ft): 78.0
WELL CASING DIA. (in): 2 BOREHOLE DIA. (in): 6.25

LOGGED BY: K. Miller CHECKED BY: J. Griggs

Depth
(feet)

(o))
o
-

USCs

Description

Graphic

Time
Sample ID

Well
Construction

Sample
Measured
Recov.
(feet)
Blow
Count
Headspace
PID
(units)
Depth
(feet)

SAND TRACE SILT ; 7.5YR 2.5/3 dark
brown; medium to coarse-grained; loose; dry;
(Fill)

No Recovery

SAND TRACE SILT ; 7.5YR 2.5/3 dark

brown; medium to coarse-grained; loose; dry;
\brick fragment at 5.4'; (Fill)

SAND ; 5YR 2.5/1 black; medium to

coarse-grained; loose; wet; slight odor; trace

light gray nodules; (Fill)

SAND LITTLE FINE GRAVEL ; 5YR 2.5/1

black; medium to coarse-grained; loose; wet;

angular; slight odor; (Fill)

ML | SILT SOME CLAY ; ML; 10YR 4/2 very dark
grayish brown; cohesive; low plasticity; soft;
_\wet; no odor

SAND LITTLE FINE GRAVEL ; 5YR 2.5/1
black; medium to coarse-grained; loose; wet;
angular; slight odor; (Fill)

10

Wood fragments 10.7'-11.0'

CL
ML

SILTY CLAY LITTLE FINE SAND TRACE
ROOTS ; CL; 7.5YR 3/3 dark brown;
_\cohesive; medium plasticity; very stiff, moist
SILT LITTLE FINE SAND LITTLE CLAY ;
ML; 10YR 6/1 gray; non-cohesive; low
_\plasticity; hard; dry; no odor
CLAY TRACE SILT ; CL; 10YR 6/1 gray;
cohesive; medium plasticity; very stiff; dry
CL; 10YR 4/4 dark yellowish brown to light
gray; mottled; 13.3' to 14.0'
CL; 5YR 8/6 yellow; loose; dry; small pockets
of sand 13.4' to 14.0'
CLAY WITH SILT TRACE FINE GRAVEL ;
CL; 10YR 4/4 dark yellowish brown;
cohesive; medium plasticity; very stiff; dry;
subangular; light gray mottling 14.7' to 15.0'
CLAY TRACE FINE GRAVEL ; CH; 10YR
4/2 dark grayish brown; cohesive; high
plasticity; stiff; dry; no odor; small pocket of
fine sand, loose, dry, yellow (10YR 7/8)

CL
CL
CL

CL

15

CH

No Recovery

2" diameter
well

6.1

1.5/5

PVC riser
0.0'-68'

7 0.6

7 0.7

7 0.5

7 1.2

111 0.8
10
11 0.7
0.9

7 0.6

7 0.6

0.4 15

4/6 0.8

N A AN NN NN AN ISR N AN AN AN
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Figure No.

3

Title

Preliminary Potentiometric Surface Map -

April 19, 2023

Client/Project
Norfolk Southern

172607922

Project Location Prepared by KB on 2023-04-27

East Palestine, Columbiana Co., OH

N

0 400 800
|—=—————& )

(At original document size of 11x17)

1:12,000

[ Incident Area
Priority Sampling Zones
[ Priority Zone 1
Priority Zone 2
Priority Zone 3
Sentinel Wells
On-Site Monitoring Well
Transient PWS Supply Well
Public Water Supply
ODNR Wells
4 ODNR Classified Monitoring Well
4 ODNR Classified Domestic Well
—— Streams

__ Groundwater Contour (2ft
Interval)

b o> ¢

Notes

1. Coordinate System: NAD 1983 UTM Zone 17N

2. Data Sources: USGS, Ohio Department of Natural Resources
3. Background: USGS 7.5 Minute Quadrangle

*Groundwater elevation shown but not used for contouring

@ Stantec

Page 1 of 1

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.






