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Geotech ID

Turbine ID

Structure Type

Appendix A

Site Coordinates and Investigation Summary

UTM NADS83 Z14N [m]

Northing

Easting

Electrical = Thermal Geophysical
Soil Boring Resistivity Resistivity Piezometer Testing

GEO-001 Turbine 4546219.3 322614.9 X

GEO-002 2.3-2 Turbine 4550155.9 3289513 X

GEO-003 23-3 Turbine 4540531.8 325135.2 X X
GEO-004 2.3-4 Turbine 4555547.5 339126.9 X X
GEO-005 2.3-5 Turbine 4550876.8 330232.5 X X X X
GEO-006 2.3-6 Turbine 4551577.3 334368.0 X X X

GEO-007 2.3-7 Turbine 4553214.6 334691.8 X X
GEO-008 2.3-8 Turbine 45477481 328866.6 X

GEO-009 2.3-9 Turbine 4551544.0 3384284 X

GEO-010 2.3-10 Turbine 4548944.7 344822.5

GEO-011 2.3-107 Turbine 45524184 336574.9

GEO-012 2.3-12 Turbine 4549320.8 330222.6

GEO-013 3.8-1 Turbine 45452884 319620.5 X X
GEO-014 3.8-2 Turbine 4544715.0 319963.6 X

GEO-015 3.8-3 Turbine 4546020.6 323462.6 X X X

GEO-016 3.8-4 Turbine 4545670.1 3237720 X

GEO-017 -- Dropped 4542879.1 324854.2

GEO-018 3.8-6 Turbine 45426504 3251994 X X
GEO-019 3.8-7 Turbine 45419989 325124.8 X

GEO-020 3.8-8 Turbine 4541256.1 324761.0 X

GEO-021 3.8-9 Turbine 4541120.8 325225.7 X X
GEO-022 3.8-10 Turbine 4542520.9 326422.2 X

GEO-023 -- Dropped 4547723.2 327081.5

GEO-024 3.8-12 Turbine 4546802.8 326622.5 X

GEO-025 3.8-13 Turbine 4546402.9 326953.6 X

GEO-026 3.8-14 Turbine 4545875.5 3277413 X

GEO-027 -- Dropped 4546004.7 327761.1

GEO-028 3.8-15 Turbine 4545425.5 327878.9 X

GEO-029 -- Dropped 45478204 327610.2

GEO-030 3.8-17 Turbine 45474281 327749.1 X

GEO-031 3.8-18 Turbine 45453284 329526.3 X

GEO-032 -- Dropped 4545165.1 329395.5

GEO-033 3.8-19 Turbine 4551644.0 3374791 X X
GEO-034 3.8-20 Turbine 4551541.8 337992.8 X

GEO-035 3.8-21 Turbine 4550629.4 3381243 X X
GEO-036 3.8-22 Turbine 4550103.1 338202.1 X

GEO-037 3.8-23 Turbine 4549927.6 338928.3 X

GEO-038 3.8-24 Turbine 4549899.6 339979.5 X X X

GEO-039 3.8-25 Turbine 4554829.0 339283.5 X

GEO-040 3.8-26 Turbine 4551698.0 340823.8 X

GEO-041 3.8-27 Turbine 4548942.9 341288.9 X

GEO-042 3.8-28 Turbine 4548991.7 344231.2 X

GEO-043 3.8-29 Turbine 4548203.7 343986.5 X

GEO-044 3.8-29-2 Turbine 4548181.0 344107.0 X

GEO-045 3.8-30 Turbine 4542927.6 326484.0 X

GEO-046 -- Dropped 4543036.5 326466.9

GEO-047 3.8-31 Turbine 4542157.5 324459.5 X

GEO-048 3.8-31-2 Turbine 4542147.8 324163.3 X

GEO-049 3.8-32 Turbine 4544539.9 326421.6 X

GEO-050 3.8-33 Turbine 45441114 325884.5 X X
GEO-051 3.8-34 Turbine 4543626.0 325869.2 X

GEO-052 3.8-35 Turbine 4548866.6 343529.1 X

GEO-053 3.8-36 Turbine 4544801.8 319596.9 X

GEO-054 == Dropped 4545274.7 328724.8

GEO-055 -- Dropped 4550584.0 338924.8

GEO-056 3.8-39 Turbine 4550364.6 3396743 X

GEO-057 -- Dropped 4548099.8 345470.5

GEO-058 3.8-41 Turbine 4547477.2 345610.7

GEO-059 3.8-42 Turbine 4547019.2 345658.2 X
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UTM NADS83 Z14N [m]

Electrical Thermal Geophysical
Geotech ID Turbine ID Structure Type Northing Easting  Soil Boring Resistivity Resistivity Piezometer Testing
GEO-060 3.8-43 Turbine 4543949.2 325266.8 X X
GEO-061 3.8-44 Turbine 4553223.6 336017.9 X X
GEO-062 3.8-45 Turbine 4548686.1 328618.5 X
GEO-063 3.8-46 Turbine 4552372.8 3375439 X
GEO-064 -- Dropped 4548400.0 343623.0
GEO-065 -- Dropped 4548297.0 343623.0
GEO-066 3.8-51 Turbine 45436174 324704.8 X X
GEO-067 -- Dropped 4542169.5 325992.6
GEO-068 3.8-53 Turbine 4544367.3 326870.1 X
GEO-069 3.8-54 Turbine 4546020.7 329629.2 X
GEO-070 3.8-55 Turbine 4547759.0 328810.0 X
GEO-071 2.3-11/3.8-56 Turbine 45532134 336408.8 X
GEO-072 3.8-57 Turbine 4553078.1 336837.0 X
GEO-073 3.8-58 Turbine 4552429.3 336577.0
GEO-074 3.8-59 Turbine 4552379.1 337006.9 X
GEO-075 3.8-60 Turbine 4551391.1 338409.0 X
GEO-076 3.8-61 Turbine 4548968.7 3433813 X
GEO-077 3.8-62 Turbine 4548935.4 344812.7 X
GEO-078 3.8-63 Turbine 4545354.8 328297.0 X
GEO-079 3.8-101 Turbine 4546147.4 325270.7 X
GEO-080 3.8-101 Turbine 4550123.9 337534.8
GEO-081 3.8-104 Turbine 4547664.2 326388.0 X
GEO-082 3.8-105 Turbine 4546818.3 326235.2 X
GEO-083 3.8-106 Turbine 4546775.0 326708.0 X
GEO-084 3.8-5 Turbine 4542846.9 324876.3 X X
GEO-085 3.8-11 Turbine 4547740.3 327077.5 X X
GEO-086 3.8-14-2 Turbine 45459224 327750.9 X
GEO-087 3.8-16 Turbine 4547804.6 327652.3 X X X
GEO-088 3.8-18-2 Turbine 45451854 3294141 X
GEO-089 3.8-37 Turbine 4545293.9 328728.7 X X X
GEO-090 3.8-38 Turbine 4550571.2 3390084 X
GEO-091 3.8-40 Turbine 4548037.1 345589.1 X
GEO-092 3.8-47 Turbine 4548374.3 3436294 X X
GEO-093 3.8-47-2 Turbine 4548322.8 343634.7 X
GEO-094 3.8-52 Turbine 4542142.6 325974.7 X
GEO-095 3.8-48 Turbine 4543793.3 326847.9
GEO-096 3.8-30-2 Turbine 4543010.5 326543.0 X
Sub-Res -- Previous Substation [ 4547035.0 327329.0 X X
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Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435
Telephone: 952-832-2600

LOG OF BORING GEO-001
Sheet 1 of 1

Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 g Physical Properties
© - o WATER
g3 g |5 swowprmenTon | G
s | = MATERIAL DESCRIPTION 3] § %
= = <
J 5|3 (ASTM D2488) 5|7 won wo s an lwelY4| @] Q |0 Gcs |Ra
[} a = —
q © © g N in bons PL LL o % | pef | ° | tsf | tsf %
—x—H
< 3 s o000
g 0 Surface Elev.: ‘ 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): dark brown; moist; trace roots. 04 N L.
o ] LEAN CLAY (CL): brown; moist; gray mottling. 2.5 "@{1“
1y 5 —
E . LEAN CLAY (CL): brown to dark brown; moist; O
o) ] stiff to very stiff; gray mottling; little gravel; trace 19
g 10 sand. 14
& 1 i1 16 3
£l 151 LEAN CLAY (CL): gray; moist; medium stiff to 13.0
Q B stiff; trace gravel; trace sand. ©€
& . X 17.1 [114.6 3.1
g 20 E ?11
= 7
= 25 24.0 ft: harder drilling - encountered cobble. !)?11 173
Q .
D: -
% 30 E %;)12
qd Y. B
E:_. ] ? T2 X 16.7
z ]
% 40 E Q9
3 Y 45 - N X 16.1 [117.5 48
o 1 ] POORLY GRADED GRAVEL WITH SAND AND 45,00 O& e
8 ] SILT (GP): gray; wet; medium dense to very o @ \
i 50 dense. o b 522
3 . SNy -
& b 0 (\O
g 557 LIMESTONE; auger refusal. 55.0 | >>@>U
E d Bottom of Boring at 56.5 feet 56.5
o 60
Ll -
it ]
o 65
<] Completion Depth: 56.5 Remarks:
g Date Boring Started: 4/11/18
% Date Boring Completed: 4/11/18
g L°9?’ed By: . BAA o ) SAMPLE TYPES WATER LEVELS (ft) LEGEND
g g:::::g EAZT:EEN' EZi Engineering and Testing SPLIT 3-inch A 4 End of Drilling 34.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  45.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4546219.3m, E:322614.9m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435

LOG OF BORING GEO-002

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
) g Physical Properties
© - o WATER
g g 5 smosormeaton | e
s = MATERIAL DESCRIPTION Qg %
= - <
s | & (ASTM D2488) 2 - o we wr o |wely4| 6] Q Q| cs |Ra
[} a = s
q © © g N in bons PL LL o % | pef | ° | tsf | tsf %
>
< 3 s o000
g o | Surface Elev.: 10 20 30 40 20 40 60 20 40 60 80
H = TOPSOIL (CL): brown; moist; trace roots. 10 b N 2
3 1 LEAN CLAY (CL): brown; moist; stiff to very stiff; ol 4
5 5 gray mottling; orange and black oxidation staining; ‘@\4'
é . few gravel; with sand. }@27 X 163 45
E b /@4/© )
,_ 7 9 45
Szé 157 10 X 16.2 45
i 1
o 20 1 \ 4
3 . LEAN CLAY (CL): gray to dark gray; moist; stiff to 20.0 P 25
3 ] very stiff; with sand; few gravel. /
= 25 11
Z - ® 2.75
Q .
D: | 4
g 307 10 X 166 2
o) 1
o . \
N 35 @1: 4
e =
2 e Ly
Z 7 @{'D 35
% ] SILTY SAND (SM): fine to medium grained; dark 4200 |1 \
o 45 1 gray to gray; moist; medium dense; trace gravel. : 521 < W36 97 4.6
9 . : Y
i 7
iy 50 LEAN CLAY (CL): dark gray to gray; moist; stiff to 49.0 @{‘1 2
é : very stiff; with sand; few gravel. \
a ] N
g 55; Q ! X 12.8 4
B ]
é 60 i 521 45
& 4 Bottom of Boring at 61.5 feet 61.5
o 7
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4127118
% Date Boring Completed: 4/27/18
7] Logged By: DJZ SAMPLE TYPES WATER LEVELS (ft) LEGEND
mf Drilling Contractor: EPC Engineering and Testing End of Drill : - -
d| Drilling Method: HSA SPLIT A 4 D?y ot brilling MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON S AtTime of Driling ¥ Dry Unit Weight Q, Hand Penetrometer UC
% Coordinates: UTM 17 N:4550155.9m, E:328951.3m - Dy ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435

LOG OF BORING GEO-003

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties

3 2 g STANDARD PENETRATION WATER SIEVE

hat Q2 = o TEST DATA CONO-I— ENT ANALYSIS

s = MATERIAL DESCRIPTION © g &

= - <
E g % (ASTM D2488) @ ; GRAVEL  SAND SILT CLAY we y d ¢ Q Qp Gs |RQD

[} a = —
g o © g , PL LL % | pof | © | tsf | tsf %
i o N in blows/ft [ e | L
3 » WA
g 0 Surface Elev.: ‘ 19 20 30 40 20 40 60 20 40 60 80
= 1 TOPSOIL (CL): dark brown; moist; roots. 0.5
S ] LEAN CLAY (CL): brown with gray mottling; moist; XN of j 3
5 5 medium stiff to very stiff; orange oxidation spots; ‘©\'~
o . trace to little sand; trace gravel. Q21 X 14.4 |120.4 66 | 45
x NATE :
g . 4‘+ 45
o m 22
£l 157 P 15 | 27
g . S X 12.3
E 7 ~— X 14.7 [120.1 15
g 20 LIMESTONE; beige; highly weathered; vuggy; 19.0[_| ‘ = <48
- ] clay infilling in joints. 2200 ] 17
E 25 LIMESTONE; tan to light gray; vuggy; clay infilling \
o ] in joints; highly weathered to 28 feet. ‘ I 0
o 1
g 30 5 | [ 57
@ . \
o . [
> 357 [ 87
& . [
z 7 \
2 40 3 | [ 8
[ 7
3 . [
i 45 [ 65
o 7 [
O] _
i , \
i 50 [ 40
d - \
& ] [
o 55 ‘ 44
z a | \
; .
3 60 \ 38
o ] Bottom of Boring at 60.0 feet 60.0
Z 7
o 7
o 65
g Completion Depth: 60.0 Remarks: Borehole collapsed to 26.5 feet after coring.
5] Date Boring Started: 3/26/18
% Date Boring Completed: 3/28/18
] Logged By: DJz SAMPLE TYPES WATER LEVELS (ft) LEGEND
@l Drilling Contractor: EPC Engineering and Testing At Time of Drillin 102 K ) R
é Drilling Method: HSA and NQ Core SPLIT S-inch ROCK —  before coring o ' MC Moisture Content Q, - Unconfined Compression
% Ground Surface Elevation: SPOON Shelby Tube I § CORE Y  Dry Unit Weight Q, Hand Penetrometer UC
% Coordinates: UTM 17 N:4540531.8m, E:325135.2m ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435

LOG OF BORING GEO-004

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
3 2 g STANDARD PENETRATION CVS’QIEET SIEVE
= o = |y TEST DATA % ANALYSIS
s = MATERIAL DESCRIPTION Qg o
= - <
E § % (ASTM D2488) % : GRAVEL ~ SAND SILT CLAY WC | Y ¢ Q Qp Gs |RQD
[} a Sl s
o o © g , PL LL % | pef | © | tsf | tsf %
= © N in blows/ft —x— FINES
3 n Ahaeiaiiaiins,
g 0 Surface Elev.: ‘ 10 20 30 40 20 40 60 20 40 60 80
E 7 TOPSOIL (CL): brown; moist; trace roots. 05 G . 25
Q ] LEAN CLAY (CL): brown; moist; gray mottling; @\1“ 45
5 5 orange and black oxidation staining; with sand,; U 45
o ] few gravel. )18 X 15.8 45
g(:: 10 ‘4 45
o 7 15
o9 45
,_ 7
& V15 /@‘l ¢ 14.6 45
i .
o V204 . %o
s . LEAN CLAY (CL): gray to dark gray; moist to wet; 20.0 3.5
3 B with sand; few gravel. I
= ¥ 25 7 q° 15
Q . 26.0 ft: thin wet sand seams.
D: -
o 30 \@iz
o) 1 N
6 - N
z 35 . _Jore 185
z ] A7
— A
= 407 O2- = S 45
% 45 E LIMESTONE; gray; highly weathered. 42.0] | : L sod
2 . LIMESTONEC;’ gray to Ilght gray; moderately 445] ] | 0
g . weathered; 0° fracture dipping. ‘
9 50 A \ 63
IS = [
i . \
2 55 E ‘ ‘ 82
g - [
3 60 [ 71
4 3 Bottom of Boring at 60.5 feet 60.5
z 7
i 7
o 65
g Completion Depth: 60.5 Remarks: Piezometer installed to a depth of 12 feet below grade.
5] Date Boring Started: 4/28/18
% Date Boring Completed: 5/1/18
£ ;°$|Sed§v1t t E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
rilling Contractor: ngineering and Testing - — - X -
é Drilling Method: HSA and NQ Core SPLIT ROCK J AtTime of Drilling  26.0 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON CORE 5/ 05hrs After Drilling 20.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4555547.5m, E:339126.9m - 72 hrs After Drilling 15.5 ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 z RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-005
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
3 2 g STANDARD PENETRATION CVS’QIEET SIEVE
= L = |9 TEST DATA % ANALYSIS
5 = MATERIAL DESCRIPTION © |2 o
= - <
E § % (ASTM D2488) % : GRAVEL ~ SAND SILT CLAY WC | Y ¢ Q Qp Gs |RQD
m = 5 |2 PO A
q w © g N in bons PL LL D008 % | pef | ° | tsf | tsf %
3 ® WA
g o | Surface Elev.: ; 10 20 30 40 20 40 60 20 40 60 80
H . TOPSOIL (CL): brown; moist; trace roots. 10 b 15
9 J LEAN CLAY (CL): brown; moist; medium stiff; 8\\ 2
5 53 trace sand. 55 N 45
3 . LEAN CLAY (CL): brown to grayish brown; moist; ' 047
95‘ 10 4 stiff to very stiff; trace to few sand. o'P 45
o 7 ol7 X 15.9 45
& 15 1 4
& -
o] ] /
o 20 7 %}"" X 16.7 25
9 7
: : |
2 254 | X 16.8 | 115 25 | 45
N m \
5 30 |43
@ 7 25
: i
z 35 3 @{14 X 16.4 3
z ] \
= 40 E 0 _ [ _ 45
% . -
9 45 | < )50/4"
%_ ] LIMESTONE; light gray; horizontal fractures; 46.0] I 17
5 50 ] medium hard. ‘ ‘ 11
| —
3 n \ 25
& . \
3 55 7 [ 0
z J 55.5 ft: trace fossils. ‘
s . [ 67
3 60 - . |
2 . Bottom of Boring at 60.5 feet 60.5
Z 7
o 7
- 65
g Completion Depth: 60.5 Remarks: Cobbles at surface.
5] Date Boring Started: 4/21/18
% Date Boring Completed: 5/2/18
7] Logged By: IGM/DJz _ SAMPLE TYPES WATER LEVELS (ft) LEGEND
ir Dr!II!ng Contractor: EPC Engineering and Testing i W Endof Drilling MC Moisture Content Q. Unconfined Compression
S Drilling Method: HSA SPLIT 3-inch ROCK =~ Dry u p
g : SPOON Shelby Tube | | CORE ! " it Wei
&] Ground Surface Elevation: y At Time of Drilling Y Dry Unit Weight Q, Hand Penetrometer UC
% Coordinates: UTM 17 N:4550876.8m, E:330232.5m - Dy ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneasglii, MN 5?54%6 e LOG OF BORING GEO-006

Telephone: 952-832-2600 Sheet 1 of 1
roject: i i ocation: unty, i ient: W
Project: Seneca Wind Project Locat Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties

© - o WATER

g g 5 swomomEron | S

5 = MATERIAL DESCRIPTION 3] § %

e <
H| 5 % (ASTM D2488) % ; GRAVEL ~ SAND SILT CLAY WC | Y ¢ Q Qp Gs |RQD
[ o a sol= s
5 © g , PL LL aats % | pof | © | tsf | tsf %
= © N in blows/ft —x— FINES
3 (%] Ahaeiaiiaiins,
g o | Surface Elev.. 10 20 30 40 20 40 60 20 40 60 80
= ] LEAN CLAY (CL): brown; moist; trace roots. N L. 1
9 . LEAN CLAY (CL): brown; moist; stiff to very stiff; 25 @1“ 275
5 5 7 gray mottling; with sand; trace gravel. @'0 45
3 . 521 45
g(:‘ 10 4 I < 16.7 425
< 7
E . LEAN CLAY (CL): gray; moist to wet; stiff; with 12.5 “3 275
9 15 . sand; few gravel. %}' ! 225
% m |
8 207 | X 166 |115.9 33
2 ] \
= .
'g 254 SL@)"J 275
N m
[~ . |
o W 301 12
o ] 30.5 ft: thin seam of wet sand. ] < 16.2 25
p 7
§ 357 %@14 5
= . /
[ia) 7] 4
= 40 3 ? t < 15.7 25
: |
2 45 . | X 16.7 [114.8 23| 4
9 . \
Q 50 1514
v 7 4.25
: : T
g 55; o _ 1 __|__ 50/4>"< 16.9 35
2 50 LIMESTONE; light gray to brown; auger refusal. 57511 >>
g . Bottom of Boring at 58.5 feet 58.5
Z .
o 7
- 65
o] Completion Depth: 58.5 Remarks:
g Date Boring Started: 4/22/18
% Date Boring Completed: 4/22/18
g Logged By: IGM SAMPLE TYPES WATER LEVELS (ft) LEGEND
mf Drilling Contractor: EPC Engineering and Testing End of Drillin : - -
d| Drilling Method: HSA SPLIT 3-inch ! Dry ting MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  30.5 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4551577.3m, E:334368.0m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-007

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
é Physical Properties

B " WATER

g3 g |5 swowprmenTon | G

s = MATERIAL DESCRIPTION 3] § %

= - <
J s |3 (ASTM D2488) 5|7 oo se aw wc| Y4 ¢ Q| Q| 6s RaD

[} a = —
q © © g N in bons PL LL e % | pef | ° | tsf | tsf %

>

< 3 s o000
g o J|_Surface Elev.. 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): brown; moist; trace roots. 0.2 © 3
Q ] LEAN CLAY (CL): brown; moist; medium stiff to Q4 1.5
E 5 4 very s_tiff; gray _mottli_ng; orange and black ©9 -
o . oxidation staining; with sand; few gravel. 18 X 166 45
9 10 /@‘l B 45
o 7 LEAN CLAY (CL): gray; moist to wet; medium stiff 11.0 9 % 153 3
b 15 to hard; with sand; few gravel. )
2 ] \
L -
o 20 ] \
8 N 513
S 1 P 25
- 7
= 25
2 - ©9) X 15 1.75
S . \\\ X 12.8 | 124 28 | 15
o Y 30- . 3t
T ] 30.0 ft: with wet sand seams. O —— 35
o -
= ] LIMESTONE; light gray; clay-filled fractures; 320 | -
z 357 horizontal fractures; orange and black oxidation. \ ®
g E ‘ I 21
g 40 [
% E ! [ 69
2 457 44.5 ft: 1/4-inch thick clay seam. [
o 7 [ 9%
H 7 [
9 50 [ 97
o 3 \ |
3 55 [ 100
Z ] [
E J LIMESTONE; tan with light gray; clay-filled 57.51 [ %8
& 60 7 fractures; horizontal fractures; orange and black 605
o 7 o .
iy 4 oxidation.
2 65
8 Bottom of Boring at 60.5 feet
8| Completion Depth: 60.5 Remarks:
g Date Boring Started: 4/26/18
% Date Boring Completed: 5/1/18
£ ;°$|Sed§v1t t E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND

rilling Contractor: ngineering and Testing - _ - - -
é Drilling Method: HSA and NQ Core SPLIT 3-inch ROCK J AtTime of Drilling  30.0 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON Shelby Tube CORE \v4 After Drilling 30.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4553214.6m, E:334691.8m ~ before coring ¢ Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435

LOG OF BORING GEO-008

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . ) )
9 Physical Properties

5] o WATER

g3 g |5 swowprmenTon | G

s | = MATERIAL DESCRIPTION o § %

= - <
E § % (ASTM D2488) § : GRAVEL  SAND SILT CLAY wc y d ¢ Q“ QP Gs |RQD)

[} a = —
i © g , PL LL | % | pof | ° | tsf | tsf %
w 5 N in blows/ft i
5 n LALBLHININEND)
g o | Surface Elev.. 10 20 30 40 20 40 60 20 40 60 80
[= ] LEAN CLAY (CL): brown; moist. N 2.75
I ] - - - Na 13
g 4 LEAN CLAY (CL): brown; moist; stiff to very stiff; 2.5 \©\ . 4.5
5 5 7 with sand; trace gravel. o] 45
: z s
| _ 4
e 107 /@ P 18.2 4.5
o n 11
- ] ioe 45
tﬂ?ﬁ 154 5@1 175 4.25
i 1
o 20 - d
o 7
9 ] LEAN CLAY (CL): gray; moist; medium stiff to 20.0 18,5 |112.2 22 | 15
3 ] very stiff; with sand; trace gravel. /
= 254 @5\5 1
Ol -
& A— \
g 30 5 od? X 14.2 45
9 . ~~L
N 35 — e ———— L o A
& . SILTY SAND (SM): fine grained; gray; moist; very 35.0[ [.]. o) 50/4"
% ] dense; trace gravel and cobbles. 37.0
= 407 LEAN CLAY (CL): no sample.
< .
- 45 -
o ] LIMESTONE; gray; medium strong; vuggy; 46.0_| | 17
2 . e
5 50 ] clay-infilled fractures. ‘ "
d = [
2 ] |
[a) 55 - ‘ 72
z 1 \ ‘
; .
3 60 ‘ 100
o ] Bottom of Boring at 60.0 feet 60.0
Z 7
o 7
o 65
<] Completion Depth: 60.0 Remarks:
g Date Boring Started: 4/21/18
% Date Boring Completed: 4/30/18
7] Logged By: IGM/DJz SAMPLE TYPES WATER LEVELS (ft) LEGEND
w] Drilling Contractor: EPC Engineering and Testing After Drillin 290 : - -
é Drilling Method: HSA and NQ Core SPLIT 3-inch ROCK v before corir?g ' MC  Moisture Content Q,  Unconfined Compression
al Ground Surface Elevation: SPOON Shelby Tube CORE N4 At Time of Drilling Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4547748.1m, E:328866.6m ~ Dry ¢  Friction Angle Gs Specific Gravity
5| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO'OOQ
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
© - o WATER
g3 g |5 swowprmenTon | G
s = MATERIAL DESCRIPTION 3] § %
= - <
J s |3 (ASTM D2488) 5|7 won wo s an lwelY4| @] Q |0 Gcs |Ra
5 1o E e
8 w © g- N in blows/ft PL LL e P % | pef | © | tsf | tsf %
>
< 3 i pows V0
g 0 Surface Elev.: o 10 20 30 40 20 40 60 20 40 60 80
= 1 TOPSOIL (CL): brown; moist; trace roots. 0.5
9 ] LEAN CLAY (CL): brown; moist; medium stiff to 8\ 3
5 5 very stiff; gray mottling; with sand; few gravel; o|'e 45
o . orange and black oxidation staining. 18 X 166 45
E 107 Ol 45
< 7
. 5 ] ) ol 45
9 7 LEAN CLAY (CL): gray to dark gray; moist to wet; 15.0 @" 3
o ] medium stiff to very stiff; with sand; few gravel.
o 20 4
9 . P 2
= i AB X 16.8 |115.3 24 | 25
H — @ 2
= 25 ] T
N 7 |
g 30 ] Lo
I - CC< 1
o 1
O] ] 44
z 35 . 9 L X 16.3 3
: 407 /
& A 2o ] 25
9 T - 41.5 ft: encountered wet seam. \
f 45 — 10 4
o —
o 7
i . \
i 50 13
L - 45
3 ] ]
& 1 \
2 55 E @18 X 14.5 45
2 ] \
o 60 24
Ll -
& 4 Bottom of Boring at 61.5 feet 61.5
o 7
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 5/9/18
% Date Boring Completed: 5/9/18
7] Logged By: . piz _ SAMPLE TYPES WATER LEVELS (ft) LEGEND
g g:::::g EAZT:EEN' EZi Engineering and Testing SPLIT 3-inch A 4 End of Drilling 42.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  41.5 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4551544.0m, E:338428.4m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435

LOG OF BORING GEO-013

Telephone: 952-832-2600 Sheet 1 of 1
roject: i i ocation: unty, i ient: W
Project: Seneca Wind Project Locat Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
) é Physical Properties

B " WATER

g g 5 swomomEron | S

s = MATERIAL DESCRIPTION © |2 %

= = <
E § % (ASTM D2488) % : GRAVEL ~ SAND SILT CLAY WC | Y ¢ Q Q" Gs |RQD

[} a Sl s
q © © g N in bons PL LL o % | pef | ° | tsf | tsf %

>
< 3 i pows V0
g 0 Surface Elev.: ‘ 10 20 30 40 20 40 60 20 40 60 80
i B TOPSOIL (CL): brown; moist; trace roots. 0.5 G . 1
Q ] LEAN CLAY (CL): brown; moist to wet; stiff to @\1“ 45
5 5 4 hard; with sand; trace gravel. 522 45
é - 521 X 15.8 45
g 10 E 419 45
. ] e(3 35
9 157 ~ X 16.9 |115.2 49
i ] N
o Y 507 '~
% 720 = 20.0 - 20.8 ft: wet clayey sand seam. \S@Jo X 14.5 45
3 n /
% 25 7 @\JC 45
o 3 POORLY GRADED SAND WITH SILT (SP-SM): 265/ ‘ ‘ \
o 30 coarse grained; brown; m0|st.to wet; trace gravel. 3006 DA 49 5580 37 11.3
ol ] SILTY GRAVEL (GM): yellowish brown; moist to oMo L= SAVBEGAS e
o 3571 wet; dense; few sand. I L
> . . " . 35.0 3 175
% ] LEAN CLAY (CL): gray to dark gray; moist to wet; @ij
% ] stiff to very stiff; with sand; few gravel. \
= 407 o X 24.2
o ] ~|—
< ] ~r
@ 457 CLAYEY GRAVEL WITH SAND (GC): gray with 4357 S
9 J brown; wet; very dense. /
] 1
o 50 - % >0 116
2 7
% 55 E ﬁ(& >>@)0010:5"
Z ] Auger refusal on bedrock. 565
2 J Bottom of Boring at 56.5 feet ’
3 60
Ll -
it ]
o 65
o] Completion Depth: 56.5 Remarks:
g Date Boring Started: 4/18/18
% Date Boring Completed: 4/20/18
g '[-)"?l?edsy:t t g\g S o Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
rilling Contractor: ngineering and Testing - _ - X -

g Drilling Method: HSA / Mud rotary SPLIT 3-inch J AtTime of Drilling  20.0 MC Moisture Content Q, Unconfined Compression
& Ground Surface Elevation: SPOON Shelby Tube ¥ Dry Unit Weight Q, Hand Penetrometer UC
% Coordinates: UTM 17 N:4545288.4m, E:319620.5m ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneasglii, MN 5?54%6 e LOG OF BORING GEO-014

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 g Physical Properties
3 2 g STANDARD PENETRATION CVS’QIEET SIEVE
- K] I TEST DATA o ANALYSIS
5 = MATERIAL DESCRIPTION Q| g %
= - <
. S a (ASTM D2488) @ ; cwm seo st aar |WC| Y4 ¢ | Q | Q | Gs |RQD
) a = oo
5 © g , PL LL aats % | pof | © | tsf | tsf %
= © N in blows/ft —x— PNES
3 N Ahaeiaiiaiins,
g 0 Surface Elev.: o 10 20 30 40 20 40 60 20 40 60 80
i B TOPSOIL (CL): brown; moist; trace roots. 0.5 @i.\\
3 1 LEAN CLAY (CL): brown; moist; very stiff; trace ©20
E 5 4 gravel; trace sand; gray mottling. U
o . o7
| 10
4 7 22 X 16.6
F . O%
,_ 7
o 151 - - - 15
9 7 LEAN CLAY (CL): gray; moist; stiff to very stiff; 15.0 @’{
o B trace gravel; trace sand. \
9 20 ] Cay < 14.9 [120.5 6.3
E 25 E T s> rortt
g 1 POORLY GRADED GRAVEL WITH SAND (GP): 26.0p™ }
e 30 gray; moist; medium dense to very dense; heaving o 6 -
T - sand in auger - controlled with drilling mud. oQD >>@V
Q 7 oS
0 1 ° L ——
é 35 o[y (72wl < 136
= . A ——
% ¥ 40 - OQC >>@o 110 45
g T4 LEAN CLAY (CL): gray; moist; hard; trace gravel; 40.574 :
& 455 some sand. 4150 | " ]
N 9 SILTY SAND (SM): fine to coarse grained; gray; e S| >@H T L BEOR OO IO SO0L: .
° . moist; very dense. AR
2 50 S Ss;5016"
g ] LIMESTONE; gray; massive. 515 |
o 55 [ 55050155
E ] Bottom of Boring at 56.5 feet 56.5
3 60
Ll -
it .
o 65
o] Completion Depth: 56.5 Remarks:
g Date Boring Started: 4/11/18
% Date Boring Completed: 4/12/18
£ ;°$|Sed§v1t o 2’;’3 /E BWL §Test SAMPLE TYPES WATER LEVELS (ft) LEGEND
é D::II::E MZThI:c; o HSA / :Agljgerzzrr?/ and fesing SPLIT J AtTime of Drilling  41.0 MC Moisturle Corwtent Q, Unconfined Compression
& Ground Surface Elevation: SPOON ¥ Dry Unit Weight Q, Hand Penetrometer UC
% Coordinates: UTM 17 N:4544715.0m, E:319963.6m ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-015

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
) g Physical Properties
@ x WATER
.,35 ﬁ D |o5| STANDARD PENETRATION CONTENT SIEVE
- o =4 1y TEST DATA % ANALYSIS

s = MATERIAL DESCRIPTION 2 g °

= - <
E % §- (ASTM D2488) @ E GRAVEL ] fANDo SILT CLAY we Yd ¢ Q Qp Gs |RQD
q © © g N in bons PL LL e % | pef | ° | tsf | tsf %

>

g 3 oo 00
g 0 Surface Elev.: 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): brown; moist; trace roots. 0.2 eQ . 1
9 a LEAN CLAY (CL): brown; moist; stiff to very stiff; et B 45
5 5 7 gray mottling; with sand; trace to few gravel; ©47 4.5
o . orange and black oxidation staining. 28 X 16.8 45
g 10 }@44 45
o 7 20 45
= ] 5 -
& 15 7 ? 7 18.1 4
g . LEAN CLAY (CL): gray to dark gray; moist; stiff to 16.0
g 201 very stiff; with sand; few gravel; trace cobbles. /.
8 . o
3 ] AN -
% 25 E | /@4 7 X 16.3
N ] 4
y . A
2 30 E <. @Qq 25
o -
® 4 N
S 35 Yol
g & ] £ ’ I~ ~
@ 40 CLAYEY SAND (SC): fine to medium grained; 38.0 ; N
g ] gray; wet; dense to very dense. g B ? s 8.9
3 e 7 47
o ] 45.0 ft: sand heaving up in augers - controlled with A 5’ .
8 7 water. s >>(§)504 126
2 50 Auger refusal on bedrock. 48.5
o ] Bottom of Boring at 48.5 feet
d 55 -
Z i
s .
3 60 |
Ll -
it ]
o 65
<] Completion Depth: 485 Remarks:
g Date Boring Started: 4/20/18
% Date Boring Completed: 4/20/18
g 'E)°$|Sedsy3t o E;EE o o Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
3 D::II::E MZThfior' HSA naineering and esing SPLIT Y Endof Drilling 365 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON J AtTime of Drilling  38.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4546020.6m, E:323462.6m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-016
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . , )
g Physical Properties
© - o WATER
3 g |5 swovpremaon | SIS
5 = MATERIAL DESCRIPTION ) § %
= = <
E g % (ASTM D2488) @ E GRAVEL ~ SAND SILT CLAY wce y d ¢ Q QP Gs |RQD
8 & |o 6 |2 PL m o | oot | © | tst | ter y
= g N in blows/ft X NS ° P °
3 n WA
g o J|_Surface Elev.. 0 20 30 40 20 40 60 20 40 60 80
E ] TOPSOIL (CL): brown; moist; trace roots. 0.2 @3\\ 1.5
9 ] LEAN CLAY (CL): brown; moist; stiff to very stiff; 0% 45
5 5 7 gray mottling; orange and black oxidation staining; ©%° 45
o W - with sand; trace to few gravel. ©23 45
E 103 for X 15 45
i . f6 45
§ 15 E Q‘iq 45
L -
o 20 !
8 a 1
9 . /© X 17.1
- 7
g 257 LEAN CLAY (CL): gray to dark gray; moist to wet; 23.0 D/
g . medium stiff to very stiff; with sand; few gravel. @ 2
o . N\
x W an T NP X 16.9 |115.5 27 | 4
g 1303 Ll 183 35
3 ] |
E:_' 35 E P o 3
g 40" /
z - 40.0 ft: 2-inch seam of wet fine sand. O 2
3 ] ]
2 457 45.0 ft: encountered obstruction which refused >>@R° 54
8 ] augers. Switched to rock coring methods, but
& 50 limited recovery was obtained. It appears that the
IS ] obstruction was likely a boulder within the clayey
& 55 glacial till soils. 0
S 9 Recovery in core barrel was limited to few clay
= 9 pieces and sand and gravel remnants. 0
< 7
g 60 ] Bottom of Boring at 60.0 feet 60.0
Z 7
o 7
o 65
<] Completion Depth: 60.0 Remarks:
g Date Boring Started: 4/20/18
% Date Boring Completed: 4/30/18
e ?ﬁ!ﬁedsyit t E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
rilling Contractor: ngineering and Testing - ™ - X -
é Drilling Method: HSA and NQ Core SPLIT 3-inch ROCK l At Time of Drilling  30.0 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON Shelby Tube CORE \v4 100 hrs Aﬂer Drilling 9.5 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4545670.1m, E:323772.0m ~ before coring ¢ Friction Angle Gs Specific Gravity
5| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-018
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 g Physical Properties
(]

© - o WATER

iy g 5 smosormeaton | e

5 = MATERIAL DESCRIPTION 3] § %

= - <
J s |3 (ASTM D2488) 2 - o o ar aw |welYa @] a Q| 6s|rRaD

s | g 5 ey
8 w © g- N in blows/ft PL LL e P % | pef | © | tsf | tsf %

>

9 3 s OA00000
g o | Surface Elev.: o 40 20 30 40 20 40 60 20 40 60 80
H %% = TOPSOIL: brown; moist; roots. 05 275
9 ] LEAN CLAY (CL): brown with gray mottling; moist 5 ) 3.5
5 5 to wet; medium stiff to very stiff; orange oxidation SN 4
o - spots and black mottling; trace to little sand. B2 — — ss)50/0:4" 173
g 10 LIMESTONE; light brown with gray; fresh; 8.5 ] |
S . massive; trace to no vugs; trace pyrite inclusions. [
=] - I 0
a4 154
8 m ‘ [ 0
L -
o 20 |
o 7
9 ] I ‘ 30
3 n \
= 257 [
Q 7 LIMESTONE; light gray; trace pyrite inclusions; 26.0_| | 8
e 30 occasional vuggy zones. ‘
" 7 \ 57
3 - |
N 35 [
& a [ 335
2 ] m
2 40 7 I 51
[ ] [
& ] |
- 45 7 ‘
o ] 59
G 7 [
o 0 [
i 50 |
IS . I 37
& E [
g 55 7 \
§ ] ‘ 57
3 60 L 100
it ] Bottom of Boring at 60.0 feet 60.0
Z 7
o 7
o 65
<] Completion Depth: 60.0 Remarks:
g Date Boring Started: 417118
% Date Boring Completed: 4/8/18
e ?ﬁ!ﬁedsyit t E;i /EBVYL e and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND

rilling Contractor: ngineering and Testing - _ - X -
é Drilling Method: HSA and NQ Core SPLIT ROCK l At Time of Drilling 3.0 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON CORE z After Drilling 4.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4542650.4m, E:325199.4m v 12 hrs After Drilling 2.0 ¢  Friction Angle Gs Specific Gravity
5| Datum: NAD83 = _sat overnight - measured in core barrel RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-019
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . ) )
g Physical Properties
© - o WATER
iy g 5 swomomEron | S
5 = MATERIAL DESCRIPTION 3] § %
= - <
E § % (ASTM D2488) § : GRAVEL  SAND SILT CLAY wc y d ¢ Q“ Qp Gs |RQD)
m | ° g 000 || |
; w o IS Nin blows/ft PL LL [0 NS % | pef | © | tsf | tsf %
3 ® WA
g o | Surface Elev.: ; 10 20 30 40 20 40 60 20 40 60 80
H . TOPSOIL (CL): brown; moist; trace roots. i5 [SNE/ 25
9 J LEAN CLAY (CL): brown; moist to wet; medium ' o » 2
5 5 7 stiff to very stiff; gray mottling; trace to few sand; JO{ 45
o - occasional black oxidation staining. D23 196
| 10 o
4 ] 4
< A A
o I 12.0 ft: encountered thin wet sand seam. \\mZO X 145 [119.8 25 | 45
o 15 S — 4
g AVAN 2550005
o 4 LIMESTONE; tan with gray; fresh; trace to no 17.5 1 |
g 20 ] vugs; trace pyrite. ‘ 0
2 a \
% 25— : | I’
8 30 \
T ] [ 48
o) 1 I
§ 35 |
g ] | \ 59
[ 40 1 [
e 7 . 52
3 45 . MUDSTONE. Gray; soft. 42 ’5}‘:*:
o ] LIMESTONE; tan to light brown; massive; 44.0 [ 66
° - occasional small vugs. \
0 507 I | 79
8 7] ‘
o ] |
S 553 [ 94
é 60 “ 52
g 7
@ . Bottom of Boring at 62.5 feet 62.5
- 65
<] Completion Depth: 62.5 Remarks:
g Date Boring Started: 4/6/18
% Date Boring Completed: 4/7/18
e ?ﬁ!ﬁedsyit t E;i /EB"YL o Test SAMPLE TYPES WATER LEVELS (ft) LEGEND
rilling Contractor: ngineering and Testing - _ - X -
é Drilling Method: HSA and NQ Core SPLIT 3-inch ROCK l At Time of Drilling  12.0 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON Shelby Tube CORE \v4 After Drilling 175 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4541998.9m, E:325124.8m ~ before coring ¢ Friction Angle Gs Specific Gravity
5| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435

LOG OF BORING GEO-020

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 g Physical Properties
(]
© - o WATER
iy g |5 swovpremaon | SIS
s = MATERIAL DESCRIPTION Qg %
= - <
J s |3 (ASTM D2488) 5|7 o o ar aw |welYa @] a Q| 6s|rRaD
[} a = —
q © © g N in bons PL LL o % | pef | ° | tsf | tsf %
>
< 3 s o000
g 0 Surface Elev.: ‘ 10 20 30 40 20 40 60 20 40 60 80
x . TOPSOIL (CL): brown; moist; trace roots. 0.5 e 25
3 1 LEAN CLAY (CL): brown to light brown; moist; 2.0 el® 2
5 5 with orange and black oxidationstaining; trace 94! 45
g A= sand. 524 X 171
g T 10 LEAN CLAY (CL): brown with gray mottling; moist; 951/ =nf8
S . stiff to very stiff; with orange and black oxidation o -
E 1571 staining; with gravel and sand. 1400 @é B
9 WA CLAYEY SAND WITH GRAVEL (SC): fine to ' S\, % 153 4
& . medium grained; dark brown and gray; wet; loose. N 146 1205 23
o 20 7 LEAN CLAY (CL): gray to dark gray; moist to wet; o7 E——
; - very stiff to hard; few thin sand seams. 7300 >>@90/1"
= 254 LIMESTONE; weak; light to dark gray; vuggy; clay ’ [ 10
9 a infilled joints. [ | 0
o i
O -
5 30 3 | [ 30
2 ] |
= 7
¢ 35 .
& ] 28
= 7 \
= 40 [
£ . = *
2 45 44.0 - 49.0 ft: few thin shale seams. - .
- ] =
o 50 [ 36
IS . [
i ] |
al 55 [
Z ] \ °
¢ 60 1 ‘
g ] ‘ [ 40
i ] Bottom of Boring at 62.0 feet 62.0
o 65
<] Completion Depth: 62.0 Remarks:
g Date Boring Started: 3/28/18
% Date Boring Completed: 3/29/18
£ ;°$|Sed§v1t t E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
N ngineerin n N N P
3 D:n::g MZThI:; ” HSA ang NZeCo?: o SPLIT 3inch ROCK Y AtTime of Drilling 9.5 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube CORE \v4 Adter Drilling 16.8 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4541256.1m, E:324761.0m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-021

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 g Physical Properties

3 2 g STANDARD PENETRATION CVS’QIEET SIEVE

= L = |9 TEST DATA o ANALYSIS

s = MATERIAL DESCRIPTION © g o

= = <
J s |3 (ASTM D2488) 5|7 o o ar aw |welYa @] a Q| 6s|rRaD
o 2 a O |a 0 ° 9
}J__i T % N in blows/ft PL LL FINES % | pcf tsf | tsf %
3 (%] WA
g 0 Surface Elev.: - 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): brown; moist; roots. 0.5 @\° 2
9 ] LEAN CLAY (CL): brown; moist. 25 0| 35
E v 5 . LEAN CLAY (CL): brown with gray mottling; moist; G 45
o = stiff to very stiff; orange and black oxidation; few 19 X 16.2 45
95‘ 10 to little sand. 522 45
f 7 ©\ﬁ X 13 |125.2 43 | 4
i P15 L o= = — - — s
E ] POORLY GRADED SAND (SP): fine grained; 16517 >>
o 20 brown and gray; wet; very dense; highly 17.5 [ o
9 . weathered limestone; few gravel. [
F_t' 25 ] LIMESTONE; light brown; fresh; very hard; clayey; I ‘
Z| 5 7 illi 0
g 7 many softer drilling zones. ‘ [
N 7 0
3 30 _ ‘
T ] 30.0 ft: lost water circulation to surface and never [ 26
g ] re-established; void from 30.0 to 31.5 ft observed. 33.00] !
z 357 LIMESTONE; light gray; very hard; occasional [ 33
g d small vugs. ‘ I
@ 7
= 40 3 \ | 46
o ] [
; 45+ SILTSTONE; light gray with dark gray; very hard. 44.0 - 37
g . Xk
e 50 o 63
2 7
é 55 E < 75
s - 1 0
g 60 . Bottom of Boring at 60.0 feet 60.0
Z 7
o 7
o 65
<] Completion Depth: 60.0 Remarks:
g Date Boring Started: 4/3/18
% Date Boring Completed: 4/4/18
£ ;oslzlsedsv:t t E;i /EBVYL o Test SAMPLE TYPES WATER LEVELS (ft) LEGEND

rilling Contractor: ngineering and Testing - _ - X -

é Drilling Method: HSA and NQ Core SPLIT ROCK J AtTime of Drilling  16.0 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON CORE \v4 After Drilling 8.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4541120.8m, E:325225.7m ~ before coring ¢ Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435

LOG OF BORING GEO-022

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties

3 2 g STANDARD PENETRATION CVS’QIEET SIEVE

= L = |9 TEST DATA o ANALYSIS

s = MATERIAL DESCRIPTION © |2 o

= = <
E % §- (ASTM D2488) § E GRAVEL ] fANDo SILT CLAY wc Yd ¢ Q“ QP Gs |RQD)
q © © g N in bons PL LL o % | pef | ° | tsf | tsf %

>
< 3 i pows V0
g 0 Surface Elev.: ‘ 10 20 30 40 20 40 60 20 40 60 80
[= ] TOPSOIL (CL): brown; moist; trace roots; trace 0.4 Q*
é - sand. SR O
5 ¥ 57 LEAN CLAY (CL): brown; moist; medium stiff; o8
o v gray mottling; trace gravel. : i 7.5 \\\ 18.5 | 111 26
g 10 4 LEAN CLAY (CL): dark brown; moist; very stiff; ;@A'/
S a trace to little gravel. Q v « .
H ] 13.0 ft: with gray zones. Y
z 15 4 gray SO
i 1 — —
o 20 -
% ] LIMESTONE; light brown with gray; fresh; faint 20.0[_| >>@VYR 13
3 ] bedding; trace small to large vugs; hard with ‘ ‘
= 25 occasional soft zones. \ 30
9 . 25.0 ft: 1.5-foot void observed. \ ‘
o i
O -
% 805 30,0 ft: 6-inch void observed. - 8
q = [
N 35 [ 81
g ] 36.0 ft: very vuggy. ‘ ‘
- 40 : , \ 91
z ] 40.0 ft: small void observed. ‘ \
< i
z 45 7 ‘ 94
o ] \
9 ] [
o 1 [
o 50 1 [ 72
& 7 o \
o 55 53.0 ft: shell fragments within rock. [
g ] \ 7
z 60 = 18
g ] Bottom of Boring at 60.0 feet 60.0
Z 7
o 7
o 65
<] Completion Depth: 60.0 Remarks:
g Date Boring Started: 4/11/18
% Date Boring Completed: 4/11/18
£ ;°$|Sed§v1t t 2’;’3 /E BWL §Test SAMPLE TYPES WATER LEVELS (ft) LEGEND
rilling Contractor: ngineering and Testing - _ - X -

é Drilling Method: HSA and NQ Core SPLIT 3-inch ROCK J AtTime of Drilling 9.0 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON Shelby Tube CORE \v4 6 hrs After Drilling 6.3 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4542520.9m, E:326422.2m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-024
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
© - o WATER
g g 5 swomomEron | S
s = MATERIAL DESCRIPTION 3] § %
= - <
s | & (ASTM D2488) 2 - o o ar aw |welYa @] a Q| 6s|rRaD
g o | o G |2 PL m o | oct | © | tst | tsf y
= g N in blows/ft X NS ° P °
3 N WA
g 0 Surface Elev.: 10 20 30 40 20 40 60 20 40 60 80
H ] LEAN CLAY (CL): brown; moist; stiff to hard; @3\
3 . some sand; little gravel. ‘@\17
= 5 ©22
2 7
O B 525
| 10 |
z = &
'u_: : )@31 18
o 15 48—
: ] 7
i . p
o 2071 10 16 | 31
9 . B 20.9
2 ] L.
= 25 E @{ t 15
N m \
D: -
g 307 }@ 19 X 13.9 2
4 . /
9 35 1 1.5
% . R :
- s Y
g . SILTY SAND (SM): fine to medium grained; gray; 400 7] Pre 77
< . moist; medium dense. T L
o 45 ] LEAN CLAY (CL): brown; moist; stiff; trace gravel; 45.0 ¥ 15
° - with sand. 475
i 50 Auger refusal on bedrock.
2 - Bottom of Boring at 47.5 feet
d 55 -
Z i
s .
3 60
Ll -
it ]
o 65
<] Completion Depth: 475 Remarks:
g Date Boring Started: 4117118
% Date Boring Completed: 4/17/18
g ';’?l?’edsy:t t Sjg Encineri o Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
w| Drilling Contractor: ngineering and Testing ALTI £ Drill - X -
9| Drilling Method: HSA / Mud rotary gﬁé'gm r befolrrgin%d rgté??my MC Mo'Stur.e Cof“em Q,  Unconfined Compression
&] Ground Surface Elevation: Y Dry Unit Weight Q, Hand Penetrometer UC
% Coordinates: UTM 17 N:4546802.8m, E:326622.5m ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-025

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
) g Physical Properties
ko) x WATER
é) = D |o5| STANDARD PENETRATION CONTENT SIEVE
- L - | TEST DATA o ANALYSIS
s = MATERIAL DESCRIPTION 2 g o
4 5 % (ASTM D2488) 5 5 cun o s o WO Ta & Q0 G5 RO
q © © g N in bons PL LL e % | pef | ° | tsf | tsf %
—x—H
< 3 s o000
g o J|_Surface Elev.. 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): brown; moist; trace roots. 0.2 e L
9 ] LEAN CLAY (CL): brown; moist; stiff to very stiff; \@\1°
5 5 gray mottling; orange and black oxidation staining; Ok
o . with sand; few gravel. 20 X 172
1 P
— o
% 15 - ‘ - 16 32
g - @ & — 17.1
[aR -
i 20 ] /
% 7 LEAN CLAY (CL): gray to dark gray; moist; stiff; 20.0 %' '
3 B with sand; trace gravel. \
= 25 \
Q . POORLY GRADED SAND (SP): fine grained; 26.0 . ;@ 7
e Al 4 30 gray; moist. 28.0 »
o ] LEAN CLAY (CL): . moist; R it L1 X SR IOOOOY 145
o v : ( (CL): gray to dark gray; moist; very 31.0° ] ——— Ly
o ¥ d stiff; with sand. | e
z 357 SILTY SAND (SM): fine to medium grained; gray; NN >
S . wet; medium dense to very dense; weathered N
= 40 limestone. 00 0
é ] LIMESTONE; gray; vuggy; clay infilled fractures; ' [
o 45 hard; horizontal fractures. \ | 18
& ] [
E 50 ‘ ‘ 32 1543 867.5 23
d . [
rd 7 [ 34
2 55 7 | [
<§( . 57.0 ft: lost circulation and never re-established. ‘ [ 19 1623 874.1 83
g 60 . Bottom of Boring at 60.0 feet 60.0
Z .
o .
o 65
o] Completion Depth: 60.0 Remarks:
g Date Boring Started: 4/16/18
% Date Boring Completed: 4/16/18
P Logged By: DJZ SAMPLE TYPES WATER LEVELS (ft) LEGEND
@ Drilling Contractor: EPC Engineering and Testing After Drillin 337 : - -
é Drilling Method: HSA and NQ Core SPLIT 3-inch ROCK v before clolrir?g ' MC Moisture Content Q,  Unconfined Compression
% Ground Surface Elevation: SPOON Shelby Tube CORE N4 At Time of Drilling  29.5 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4546402.9m, E:326953.6m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



4300 MarketPointe Drive Sue 200
arketPointe Drive Suite
Minneapolis, MN 55435 LOG OF BORING GEO-026
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
) g Physical Properties

© - o WATER

g3 g |5 swowprmenTon | G

s = MATERIAL DESCRIPTION 3] § %

= = <
J 5|3 (ASTM D2488) g s cun o s o WO Ta & Q0 G5 RO
& I e © g N PL LL % | pef | © | tsf | tsf %

>

3 3 in blows L)
g 0 Surface Elev.: ‘ 10,20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): dark brown; moist; trace roots. 04 i
Q ] LEAN CLAY (CL): brown; moist; stiff; gray 9° )
5 5 mottling; trace gravel; with sand. TS
3 . 1
9!(‘: %% 10 - - T3 225 [105.2 2.1
@ . LIMESTONE; light tan with gray and brown; 11.0[] 0
b 15 slightly weathered; soft to hard; trace small to ‘ ‘
Q ] large vugs; faint bedding. [ 68
i a [
9 20 7 ‘ ‘ 85
2 ] [
& 25 [
g . 25.0 - 26.5 ft: very hard zone. ‘ [ 68
N -
X . : \
2 30 28.5 ft: very hard zone. | 60
q . | [
= 7
g 40" .
g - | \ 9%
f 45 - 43.5 ft: trace shell fragments. ‘ I 7
& ] [
h ] [
Q 50 [ 9%
IS = [
i . \
% 55 E ‘ ‘ 40
E ] \
3 60 ‘ 100
iy ] Bottom of Boring at 60.0 feet 60.0
Z .
o 7
o 65
<] Completion Depth: 60.0 Remarks:
g Date Boring Started: 4/12/18
% Date Boring Completed: 4/13/18
@] Logged By: BAA/BWL SAMPLE TYPES WATER LEVELS (ft LEGEND
@ Drilling Contractor: EPC Engineeri d Testi
3 D:n::g MZThI:; - HSA a:éJ Irz?:)eg;?: e e SPLIT ROCK Y AtTime of Drilling  11.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON CORE 5/ 12hrs After Drilling 12.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4545875.5m, E:327741.3m ~ before coring ¢ Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435 LOG OF BORING GEO-028

PLATE.GDT

M:AGINT\PROJECTS\35741003.00 SENECA WIND PROJECT.GPJ BARRLIBRARY.GLB _HORIZONTAL LOG REPORT BARR GEOTECH Tl

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
) é Physical Properties
B " WATER
g3 g |5 swowprmenTon | G
s = MATERIAL DESCRIPTION Qg %
= = <
5 & (ASTM D2488) 5|7 oo se aw wc| Y4 ¢ Q| Q| 6s RaD
[} a = —
m © g N in bons PL LL o % | pef | ° | tsf | tsf %
—x—H
3 s o000
0 Surface Elev.: 10 20 30 40 20 40 60 20 40 60 80
] TOPSOIL (CL): brown; moist; trace roots. 0.3 g
J LEAN CLAY (CL): brown; moist; medium stiff; ==t a__]
5 ] gray mottling; little gravel. 450 ] >>@90/5
b SILTY SAND (SM): fine grained; light gray; moist; 7.0
10 very dense; weathered limestone. ‘ ‘
] LIMESTONE; brown to tan with gray; fresh; trace [ %
15 small vugs. [
] 9.0 ft: lost water circulation and never I ‘ 48
] re-established. I
20 7 18.5 - 19.5 ft: hard layer. [
- 19.5 ft: water is draining out of borehole into ] 7
25 ] formation. 235/ |
d LIMESTONE; tan with gray; fresh; wavy bedding; ‘ ‘ 85
] some massive zones; trace small to medium [
30 7 vugs. [ -
. \
= [
% E [ ‘ 66
] [
40 [ 54
7 LIMESTONE; brown with gray; fresh; hard with 41.0[1
45 few soft zones; faint wavy bedding; trace small to ‘ ‘
. medium vugs. \ 84
7 [
50 ‘ \ 68
- |
55 - . 7
b [
60 n | 56
] Bottom of Boring at 60.0 feet 60.0
65
Completion Depth: 60.0 Remarks:
Date Boring Started: 4/12/18
Date Boring Completed: 4/13/18
Logged By: . BAATBWL _ SAMPLE TYPES WATER LEVELS (ft) LEGEND
Dr!II!ng Contractor: EPC Engineering and Testing At Time of Drilling MC Moisture Content Q. Unconfined Compression
Drilling Method: HSA and NQ Core SPLIT ROCK = before coringDry ) ) Y
Ground Surface Elevation: SPOON CORE ¥ Dry Unit Weight Q, Hand Penetrometer UC
Coordinates: UTM 17 N:4545425.5m, E:327878.9m ¢  Friction Angle Gs Specific Gravity
Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435

LOG OF BORING GEO-030

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
) g Physical Properties

®© - o WATER

£ 3 g2 T oA CONTENT ANALYSIS

s = MATERIAL DESCRIPTION Qg %

= - <
{ 5% (ASTM D2488) g s oo se aw wc| Y4 ¢ Q| Q| 6s RaD
q © © g N in bons PL LL o % | pef | ° | tsf | tsf %

>

3 3 i olons L)
g o | Surface Elev.: ‘ 19 20 30 40 20 40 60 20 40 60 80
= 1 TOPSOIL (CL): brown; moist; trace roots. 0.5 %
9 ] LEAN CLAY (CL): brown; moist; stiff to very stiff; 92 )
5 5 gray mottling; with sand; few gravel; orange and \@\4'
o ] black oxidation staining. 9@25
g 10 E PoLs X 10.3
d V.. o
§ +15 E @\14
i ] N
9 20 / /@44 18
- . CLAYEY SAND (SC): fine grained; gray; wet; 21.0
& ] medium dense; trace gravel. 23.0 A
= 25 - @Q;
9 d LEAN CLAY (CL): gray to dark gray; moist to wet;
x 3 stiff to very stiff; with sand; trace gravel. N N
£ 307 . 4 OS—— 1+ — o755 15.1
o . CLAYEY SAND WITH GRAVEL (SC): fine to 31.00 >@97/
6_ 35| medium grained; gray with brown; wet; medium ) oR8 — + ——
> -
be . dense to very dense. T
% . <, |
= — - | =
g 40 7 CLAYEY SAND (SC): fine to medium grained; 40017 T X 15 3.3
% ] gray; wet; medium dense. s |
o 45 - 45.0 ft: encountered heaving sand. & O ———— 50/1"
° - Auger refusal on bedrock. 475 >>
@ 50 - Bottom of Boring at 47.5 feet
g ]
[a) 55
Z i
s .
§ 60
it ]
o 65
g Completion Depth: 47.5 Remarks: Encountered heaving sand at 45 ft. Borehole offset 10 ft south and redrilled with a head of mud in augers.
5] Date Boring Started: 4/18/18
% Date Boring Completed: 4/18/18
£ ;°$|Sed§v1t o E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
g D::II::E MZThI:c; o HSA naineering and esing SPLIT 3-inch V4 After Drilling 15.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  21.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4547428.1m, E:327749.1m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435 LOG OF BORING GEO-031

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
) g Physical Properties

3 2 g STANDARD PENETRATION CVS’QIEET SIEVE

= L = |9 TEST DATA % ANALYSIS

s = MATERIAL DESCRIPTION 2 g o
s | & (ASTM D2488) 2 - o we wr o |wely4| 6] Q Q| cs |Ra

[} a = s
q © © g N in bons PL LL o % | pef | ° | tsf | tsf %

>
< & noons OO
g 0 Surface Elev.: 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): dark brown; moist; trace roots. 0.2 @\°
3 1 LEAN CLAY (CL): brown; moist; stiff; little sand; 10
5 5 4 little gravel. 5.0 O
o . LEAN CLAY (CL): dark brown to brown; moist; \; 20 X 16.6
g 10 4 stiff to very stiff; little sand; trace gravel. 7
< _
o 7] 18
% 15 - 1‘ 16 29
9 . POORLY GRADED GRAVEL WITH SAND (GP): 15.0p°2 U & = 16.3
o B dark brown; moist; medium dense to very dense. ° B |
O 20 1 o O NN
. g oM P -1
= 25 : _ > ‘GO Ss@0r5" 231
S - LIMESTONE; tan to light gray; vuggy; clay infilled 255 | 22
o N joints. I
g 30 | 2.5 [160.6 1280.9 43
o . 32.0 ft: 1/4-inch clay seam. \
9 35 - 62
i ] |
J 7.5 ft: ils.

= e 37.5 ft: trace fossils \ ‘ 68
74 7
4 7 [
3 ] [
S 45+ \ 47
o 1 [
o i
5 50 - ‘ 93
g . 50.0 ft: 1/4-inch coal seam. I ‘
] 7 ‘
é 55 7 \ 73
<§( 60 E [ w
g ] Bottom of Boring at 60.0 feet 60.0
Z 7
o 7
o 65
o] Completion Depth: 60.0 Remarks:
g Date Boring Started: 4/14/18
% Date Boring Completed: 4/14/18
P Logged By: DJZ SAMPLE TYPES WATER LEVELS (ft) LEGEND
& Drilling Contractor: EPC Engineering and Testing At Time of Drilling ) ) -
é Drilling Method: HSA and NQ Core SPLIT ROCK T before coringDry MC M0|sturle Corwtent Q, Unconfined Compression
& Ground Surface Elevation: SPOON CORE ¥ Dry Unit Weight Q, Hand Penetrometer UC
% Coordinates: UTM 17 N:4545328.4m, E:329526.3m ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneasglii, MN 5?54%6 e LOG OF BORING GEO-033

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties

3 2 g STANDARD PENETRATION CVS’QIEET SIEVE

= L = |9 TEST DATA o ANALYSIS

s = MATERIAL DESCRIPTION Qg o

= = <
E § % (ASTM D2488) § : GRAVEL  SAND SILT CLAY wc y d ¢ Q“ QP Gs |RQD)

[} a = —
q © © g N in bons PL LL e % | pef | ° | tsf | tsf %

>
3 3 s VoA
g 0 Surface Elev.: 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): brown; moist; trace roots. 0.2 eQ . 3
Q ] LEAN CLAY (CL): brown; moist; stiff to hard; with \@{1“ ) 45
5 5 sand; few gravel; gray mottling; black and orange oY 45
@ a oxidation staining. 5032
9!(‘: 107 . /@“’/ X 16.2 45
@ 7 LEAN CLAY (CL): gray to dark gray; moist to wet; 11.0 g a5
b 15 medium stiff to stiff; with sand; few gravel. COP ’
9 ] !
L -
o 207 |
[©) — s
e . @\) X 16.8 2
- 7
= 25 év X 16.9 1148 21| 2
Q .
o 30 - \ .
T 7 LEAN CLAY (CL): gray to dark gray; moist to wet; 30.0 ©\‘ 2
g ] stiff to very stiff; with sand; few gravel. \
N~ 35 20 < 16.4 35
= . /
P .
5 40 7 15 45
: i
o . |
3 457 = X 16 3
& . ]
g 50 - \
i . ! 3
3 - Y
& . |
2 ] T 3
= .
5 60 1 . . @;14 X 237
¢ i 60.5 ft: thin seam of wet fine sand. 615 ’
L = .
o) B Bottom of Boring at 61.5 feet
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4/23/18
% Date Boring Completed: 4/23/18
£ ;°$|Sed§v1t t E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
N ngineerin N N ™

g D::II::E MZThI:cior HSA gineering and Testing SPLIT 3-inch A 4 End of Drilling 44.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  60.5 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4551644.0m, E:337479.1m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneasglii, MN 5?54%6 e LOG OF BORING GEO-034

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties

© - o WATER

g3 g |5 swowprmenTon | G

s = MATERIAL DESCRIPTION Qg %

= = <
E § % (ASTM D2488) § : GRAVEL  SAND SILT CLAY wc y d ¢ Q“ QP Gs |RQD)

[} a = —
5 © g , PL LL aats % | pof | © | tsf | tsf %
= © N in blows/ft —x— PNES
5 » LALBLHININEND)
g 0 Surface Elev.: 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): brown; moist; trace roots. 0.2 @3\ 2
3 1 LEAN CLAY (CL): brown; moist; very stiff; gray Sl 45
5 5 mottling; orange and black oxidation staining; with 941 45
o . sand; few gravel. 521 % 155 45
g 10 Po 21 45
o 7 -
£l 151 LEAN CLAY (CL): gray to dark gray; moist to wet; 13.0 @9 < 16.2 8
Q ] stiff; with sand; few gravel. |
L -
o Vo0 !
g + 20 Q° X 16.4 2
9 .
- .

. \ . .
= 257 13 X 16.1 [111.3 ,
3 - 7
o 1
3 Y30 %,y.z ,
o) 1
o 35 L1
z - 17.6 25
é 40 . \ X 15.8 [117.3 3 | 45
3 7 Ik 45
: i
it 45 5 7 @I\‘lo .
o ] SILTY SAND (SM): fine grained; gray to dark gray; 46.0): |- . N
5 50 wet; medium dense. I o
% d LEAN CLAY (CL): gray to dark gray; moist to wet; 50.0 ©\ < 139 45
o ] very stiff to hard; with sand; few gravel.
ol 55 - 34 45
E ] ] -
; .
< ] \ L
9 60 7 O 45
& m Bottom of Boring at 61.5 feet 61.5
o .
o 65
é" Completion Depth: 61.5 Remarks:
5] Date Boring Started: 4/23/18
% Date Boring Completed: 4/23/18
£ ;°$|Sed§v1t t E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
N ngineerin n n ™

g D::II::E MZThI:cior HSA gineering and Testing SPLIT 3-inch A 4 End of Drilling 30.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  20.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4551541.8m, E:337992.8m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435

LOG OF BORING GEO-035

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
© - o WATER
iy g |5 swovpremaon | SIS
s = MATERIAL DESCRIPTION Qg %
= - <
E § % (ASTM D2488) § : GRAVEL  SAND SILT CLAY wc y d ¢ Q“ QP Gs |RQD)
[} a = —
q © © g N in bons PL LL o % | pef | ° | tsf | tsf %
>
< 3 i pows V0
g 0 Surface Elev.: 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): brown; moist; trace roots. 0.2 @i.\
~
3 1 LEAN CLAY (CL): brown; moist; very stiff; gray Qe 45
5 5 mottling; with sand; few gravel; orange and black [C 45
& d oxidation staining. o2 18|._|36 45
o 7 et
g 10 - LEAN CLAY (CL): gray to dark gray; moist to wet; 10.0 e X 157 3
o . medium stiff to stiff; with sand; few gravel. 10
S?C 157 1o 17.8 [112.8 22 | 25
& . |
g 20 ] @ 176 2
3 . X 17 |114.9 28 | 25
E Y o5 ] ;@11 3
8 -
@ ] )
g 30 5 ﬁ@ X 17 2
o) 1
6. 35 - | ]
& a ] 15
g . 17.5 | 114 23
[ia) ] 4
= 40 E §@ 12 2
E
- 45 7 oY 1.25
& . §
h 7
o ¥ 50 3 @{" X 16.4 3
g ] SILTY SAND (SM): fine grained; gray to dark gray; 52.0 N \
o 55+ wet; medium dense; with gravel. : o ‘@?lo
= b :
3 60 LEAN CLAY (CL): dark gray; moist to wet; very 58.0 \ o6
o . stiff; with sand; occasional thin veins of sand. 615 X 16.5 35
& ] Bottom of Boring at 61.5 feet )
o 65
é" Completion Depth: 61.5 Remarks:
5] Date Boring Started: 5/2/18
% Date Boring Completed: 5/2/18
£ ;°$|Sed§v1t t E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
N ngineerin N N .
g D::II::E MZThI:cior HSA gineering and Testing SPLIT 3-inch A 4 End of Drilling 51.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  25.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4550629.4m, E:338124.3m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneasglii, MN 5?54%6 e LOG OF BORING GEO-036

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties

© - o WATER

g3 g |5 swowprmenTon | G

s = MATERIAL DESCRIPTION 3] § %

= - <
J s |3 (ASTM D2488) g s oo se aw wc| Y4 ¢ Q| Q| 6s RaD
9 o o © g N PL LL % | pef | © | tsf | tsf %

>

< 3 i pows V0
g 0 Surface Elev.: o 10 20 30 40 20 40 60 20 40 60 80
- ] TOPSOIL (CL): brown; moist; trace roots. 05 @3\ 25
3 1 LEAN CLAY (CL): grown; moist; very stiff; gray )] 3
5 5 mottling; with sand; few gravel; orange and black U 3
o ] oxidation staining. 522 45
o 10 1 4
% ] p 924 X 16.3 45
o ] LEAN CLAY (CL): gray to dark gray; moist to wet; 12.5 59 25
9 15 . medium stiff to hard; with sand; few gravel. ® 2
L -
o} E! —
O + 207 12
ol . @P 1
9 7
- 7
= 25 i‘l‘l 1.8717.2 63.5 17.9 2
S = P ‘ )
3 30 /
I a Q 1.5
o -
@ 4 \ 17.3 [113.8 21| 3
N 35+ 13 2
2 : 7
= 40 Lo
z . @P X 17 2
é 45 E | 40
5 i t2 2
& . 7
5 ] [
b 50 i ©J2 2
2 - T~
2 55 E 40 < 72
2 .
9 60 3
& 4 Bottom of Boring at 61.5 feet 61.5
o 7
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4/24/18
% Date Boring Completed: 4/24/18
7] Logged By: piz _ SAMPLE TYPES WATER LEVELS (ft) LEGEND
mf Drilling Contractor: EPC Engineering and Testing i W End of Drilling ) ) -
3| Drilling Method: HSA SPLIT 3-inch Y oy MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 AtTime of Drilling  20.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4550103.1m, E:338202.1m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-037

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties

© - o WATER

3 3 §> o STANDATREDS TPEDIXETARAHON CONTENT A NSA|E¥EIS

5 = MATERIAL DESCRIPTION 3] § %

= - <
E % §- (ASTM D2488) § E GRAVEL  SAND SILT CLAY wc y d ¢ Q“ QP Gs |RQD)
9 o © g N in bons PL LL —on % | pof | ° | tsf | tsf %

>
< 3 oo 00
= 0 Surface Elev.: . 10 20 30 40 20 40 60 20 40 60 80
; 1 TOPSOIL (CL): brown; moist; trace roots. 05 @3\ 2
3 1 LEAN CLAY (CL): brown; moist; stiff to very stif; ]l 45
5 5 gray mottling; with sand; few gravel; orange and o 45
o 3 black oxidation staining. 7 45
g(:: 10 4 o) 14 17.3 45
ol 7] 13 45
& Y 457 ; :
9 = LEAN CLAY (CL): dark gray to gray; moist to wet; 15.0 9 35
o . medium stiff to stiff; with sand; few gravel. N 15 X 17 1 118 32| 3
ol 20 S, 25
. Vad
S .
3 ] /
= 25 7
= . X 17 175
S ] 7
o J \
g 30 5 @{ 2
o) 1
3 357 N 17.3 [113.7 3
% A Al P
2 0] /
= 0 3 9] ¢ 17 3
[ .
3 457 \ s
- — ) 3
& ] 7
h 7 /
g 50 7] ® 11 15
: - .
S 55 . POORLY GRADED SAND WITH SILT (SP-SM): 55.0[ 1] 19 183
= ] fine grained; dark gray; wet; medium dense to o AN
é 60 dense; with gravel; heaving in augers; trace BRARAR NORL
Z . cobbles. 615
Z .
"’ 65 |
8 Bottom of Boring at 61.5 feet
8| Completion Depth: 61.5 Remarks:
g Date Boring Started: 4/25/18
% Date Boring Completed: 4/25/18
g 'E)°$|Sed§y3t t E;i Encineri o Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
N ngineerin N N ™

g D::II::E MZThI:cior HSA gineering and Testing SPLIT 3-inch Y Endof Drilling 37.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  15.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4549927.6m, E:338928.3m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435

LOG OF BORING GEO-038

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
© - o WATER
g3 g |5 swowprmenTon | G
s = MATERIAL DESCRIPTION ) § %
= = <
E § % (ASTM D2488) % : GRAVEL ~ SAND SILT CLAY WC | Y ¢ Q Qp Gs |RQD
[} a 5= —
q © © g N in bons PL LL o % | pef | ° | tsf | tsf %
>
< 3 s o000
g o J|_Surface Elev.. 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): brown; moist; trace roots. 0.2 e i
3 1 LEAN CLAY (CL): brown; moist; stiff to very stiff; Q' 45
5 5 gray mottling; with sand; few gravel; orange and o[re 45
o . black oxidation staining. 18 45
£ 107 <V 19.3 4.5
e - | —
o ] LEAN CLAY (CL): gray to dark gray; moist to wet; 12.5 @?a 1.5
9 15 . medium stiff to very stiff; with sand; few gravel. \ 17 |1155 22| 4
i ] \
g 20 3 o9 X 17 2
g 25" ’
z| 7 P 15
2 ] @
g 30 |
e 7 1.5
: i
z NAS - &) X 16.6 175
& . 36.5 ft: thin wet sand seam. \
@ 7 NI
= 407 O 45
4 7
3 1 N
2 45 - }@‘ X 1.1 4.5
o 7
H ] 4
v 50 (@i 45
g ] =T —-
X ]
g 557 LEAN CLAY (CL): gray to dark gray; moist to wet; 55.0 >>@ U 45
5 ] hard; trace sand; trace gravel.
9 60 >>@50/5" 7
& 4 Bottom of Boring at 61.5 feet 61.5
o 7
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4/25/18
% Date Boring Completed: 4/25/18
7] Logged By: DJZ SAMPLE TYPES WATER LEVELS (ft) LEGEND
mf Drilling Contractor: EPC Engineering and Testing End of Drillin : - -
d| Drilling Method: HSA SPLIT 3-inch A 4 Dry ting MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  36.5 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4549899.6m, E:339979.5m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
3 2 g STANDARD PENETRATION CVS’QIEET SIEVE
bl ko) o I TEST DATA o ANALYSIS
s = MATERIAL DESCRIPTION 2 |2 o
E 5 % (ASTM D2488) § : GRAVEL  SAND SILT CLAY wc y d ¢ Q“ QP Gs |RQD)
g 2 | o 5 |2 PL LL S [ e I ”
i 5 N in blows/ft 1 T R ’
3 n W
= 0 Surface Elev.: . 10 20 30 40 20 40 60 20 40 60 80
; 1 TOPSOIL (CL): brown; moist; trace roots. 0.5 [EN 8
3 1 LEAN CLAY (CL): brown; moist; stiff to very stif; o™ 45
5 5 gray mottling; orange and black oxidation staining; (O} 45
o . white inclusions; with sand; few gravel. a3 X 16.9 45
| 10 4
o] ] o) Y 45
S ] 7
& 15| 14 :
9 = LEAN CLAY (CL): gray to dark gray; moist to wet; 15.0 @P " X 14.8 35
o b stiff to hard; with sand; few gravel. |
O 20 1 13
3 ] 5@ 45
- 7
= 25
z d g N X 14.9 35
S ]
g n " X 14 1231 25| 2
% l 30 1 @\II 35
o) T 1 ~
o - S~
E:_- 35+ 029 45
S 1 \
o Y402
z 40 0 40.0 ft: thin wet sand seam. //@39 X 13 45
3 ] -
> 45 E (1< R 4
° . SHALE- — - 80 S>®87/11/5" 45
5 50 ] HALE; gray to dark gray; highly weathered; hard :
g . drilling; auger refusal. 49.5
o ] Bottom of Boring at 48.0 feet
[a) 55
Z i
3] .
3 60 |
Ll -
it ]
o 65
<] Completion Depth: 48.0 Remarks:
g Date Boring Started: 4/28/18
% Date Boring Completed: 4/28/18
g 'E)°$|Qedsy3t t E;EE o o Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
N ngineerin N N ™
é D::II::E MZThI:c; o HSA gineering and Testing SPLIT 3-inch Y Endof Drilling 520 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  40.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4554829.0m, E:339283.5m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435
Telephone: 952-832-2600

LOG OF BORING GEO-040
Sheet 1 of 1

Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
3 2 g STANDARD PENETRATION CVS’QIEET SIEVE
DS ) = | TEST DATA % ANALYSIS
s = MATERIAL DESCRIPTION 2 g o
s | & (ASTM D2488) 2 - o we wr o |wely4| 6] Q Q| cs |Ra
o () 10} - RN
; w IS Nin blows/ft PL LL NS % | pef | © | tsf | tsf %
3 @ Ahaeiaiiaiins,
g 0 Surface Elev.: o 10 20 30 40 20 40 60 20 40 60 80
= - TOPSOIL (CL): brown to dark brown; moist; trace 05 e . 25
5 . roots. ©\1“ 45
1y —| 4
5 5 . LEAN CLAY (CL): brown; moist; stiff to very stiff; 9! 4.5
o . gray mottling; with sand; few gravel; orange and /d7 45
s 10 1 black oxidation staining. 13 e 165 45
F ] 217 45
[ - a
5 15 . LEAN CLAY (CL): gray to dark gray; moist to wet; 15.0 ?ﬁ X 16 2
E i medium stiff to very stiff; with sand; few gravel. |
20 1.75
: h!
. o X 16.6 | 115.8 29 | 15
E‘ E[ 25 <[® 3 X 16.3 3
= 7
S 30 »
o] 7 DL 3
2 - i
g ¥ 357 v X 17.1 3
> ]
K 1 \
% 40 912
E 7
3 45 7 _ ¢ Gy 25
2 . 46.3 ft: thin wet sand seam. \\\
g 50 E @32 17.8
w 7] /
9 55 . . — 42
& ] SILTY SAND (SM): fine grained; gray to dark gray; 55.0 ’ l i G| -
S 7 wet; medium dense; heaving into borehole. NNk ~~
E 60 3 LEAN CLAY WITH GRAVEL (CL): gray with black; 59.0 S>95¢ 1.2
3 - moist to wet; hard; strong sulfur odor; gravel is 61.5
% 65 comprised of coal fragments.
o 7
8 l Bottom of Boring at 61.5 feet
J] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4/26/18
% Date Boring Completed: 4/26/18
7] Logged By: E;i —— y SAMPLE TYPES WATER LEVELS (ft) LEGEND
g g:::::g EAZT:EEN' HSA ngineering and Tesfing SPLIT 3-inch A 4 End of Drilling 35.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  25.0 Y Dry Unit Weight Qp Hand Penetrometer UC
E Coordinates: UTM 17 N:4551698.0m, E:340823.8m - ¢  Friction Angle Gs Specific Gravity
% Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435

LOG OF BORING GEO-041

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
3 2 g STANDARD PENETRATION CVS’QIEET SIEVE
- K] I TEST DATA o ANALYSIS
s = MATERIAL DESCRIPTION 2 g %
= - <
E g % (ASTM D2488) @ E GRAVEL  SAND SILT CLAY wc y d ¢ Q“ QP Gs RQD|
F © | ° © g PL LL RO % | pof | © | tsf | tsf %
) 3 N in blowsft —x— I
3 (%] W
= 0 Surface Elev.: ‘ 10 20 30 40 20 40 60 20 40 60 80
H . TOPSOIL (CL): brown; moist; trace roots. 0.7 25
9 J LEAN CLAY (CL): brown; moist; medium stiff to o ) 25
5 5 very stiff; gray mottling; with sand; few gravel; ‘@\' 45
o . orange and black oxidation staining. ;@22 X 131 45
% 10 E g/(@ 7 45
o ] LEAN CLAY (CL): dark gray to gray; moist; 12.5 @ 25
9 15 . medium stiff to stiff; with sand; few gravel. | 17.5 [114.3 26 | 25
i 20 a I
[©) — s
9 7 17.4 25
] : i
= 25 90 2
S ] k
o 7
2 30 3 ;@"" X 17.1 25
3 : /
¢ 35 .
% a @? 2
- |
g 40 . g" X 15.8 2
-
g 45 E LL%) 25
5‘ 1 \ 4
% 50 7] QIQ- 3.5
3 7
I B \
o — . . H -
55 LEAN CLAY (CL): dark gray to gray; moist to wet; 53.5 55
2 r 3 very stiff; with sand; trace gravel. ©\ < 146 18
E 3 56.3 ft: encountered thin wet sand seam. \
9 60 o8
& ] Bottom of Boring at 61.5 feet 61.5
i 7
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4/26/18
% Date Boring Completed: 4/26/18
g 'E)°$|Qed§y:t t E;i Encineri o Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
N ngineerin N N — B
g D::II::E MZThI:c; o HSA gineering and Testing SPLIT 3-inch = Wet Cave-in Depth 43.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube \ 4 End of Drilling 375 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordilnates: UTM 17 N:4548942.9m, E:341288.9m b4 AtTime of Drilling  56.3 ¢  Friction Angle Gs Specific Glrawty . .
| Datum: NAD83 = RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneasglii, MN 5?54%6 e LOG OF BORING GEO-042

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
ko) x WATER
.ﬂa_’ ﬁ D |o5| STANDARD PENETRATION CONTENT SIEVE
- K] = | o TEST DATA o ANALYSIS
s = MATERIAL DESCRIPTION © |2 %
= = <
s | & (ASTM D2488) 2 - o we wr o |wely4| 6] Q Q| cs |Ra
[} a = s
5 © g , PL LL aats % | pof | © | tsf | tsf %
= © N in blows/ft —x— PNES
3 n WA
g o | _Surface Elev.: o 10 20 30 40 20 40 60 20 40 60 80
x - TOPSOIL (CL): brown; moist; trace roots. 07 35
3 1 LEAN CLAY (CL): brown; moist; medium stiff to 10 45
5 5 7 stiff; gray mottling; with sand; few gravel; orange QY 45
o ] and black oxidation staining. 14 203 45
9 10 13
g - ‘ §© 45
o 7 LEAN CLAY (CL): gray to dark gray; moist to wet; 12.0 90] 25
g 151 medium stiff to very stiff; with sand; few gravel. @i,)‘ 15
i 20 . \ X 17.1 | 1145 22| 2
o 7
9 ] ¥ 2
i ] |
= 25 7
S ] 7
g 30 - |
e 7 ﬁa)o 2
o) 1
o 35 L
> ] 1.5
04 _
< Y - C? 183 [112.3 18 | 25
[ 40 1 \
i | 1.75
B : 7
s = |
) E[ 45 1 @ 2
o - 46.0 ft: with wet sand veins.
i 7 |
O 50 .
] - 2
3 ] ]
g ] \
g 95 . (0? 1o X 17.2 45
g 60E \
S i ©'P 45
& 4 Bottom of Boring at 61.5 feet 61.5
o 7
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 5/8/18
% Date Boring Completed: 5/8/18
P Logged By: DJz SAMPLE TYPES WATER LEVELS (ft LEGEND
2
@ Drilling Contractor: EPC Engineering and Testing End of Drill 380 ( ) : - -
d| Driling Method: HSA SPLIT 3-inch Y Endof Driliing : MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  46.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4548991.7m, E:344231.2m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO'043
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
3 2 g STANDARD PENETRATION CVS’QIEET SIEVE
= L = |9 TEST DATA % ANALYSIS
s = MATERIAL DESCRIPTION © |2 o
= = <
s | & (ASTM D2488) 2 - o o ar aw |welYa @] a Q| 6s|rRaD
5 |0 ! ey
; . ° e N in blows/ft PI% T e o KL "
3 @ Ahaeiaiiaiins,
g 0 Surface Elev.: o 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): brown; moist; trace roots. 0.5 CN ~o17 2
9 5 . LEAN CLAY (CL): brown; moist; stiff to very stiff; @ ) 45
5 . gray mottling; with sand; trace gravel; black and gt 4.5
& . orange oxidation staining. 20 1€< - 15.4 45
g:: 101 ©) 7 P 45
F ] @13 45
% 154 1 =
g : P X 217720, S TR s
i 1 /
e 20 - —— - At 2
e - LEAN CLAY (CL): gray to dark gray; moist to wet; 20.0 P
- ] medium stiff to very stiff; with sand; few gravel. /
g 254 © 17.9 2
§ ] oB 2
e 30; | 1856 |112.2 2 | 3
I ] |
o | Il
3 35 @? 18.8 1.25
N 7
04 a \
é 40 - 59 3
g . |
E 45 ] 59 2.75
5 : |
2 50 @) 173 1.25
9 ] \
g 55 3 @\7\ 45
g 7 LEAN CLAY (CL): gray to dark gray; moist to wet; 57.0 N
g 60 hard; with sand; few gravel. ORLA
3 ] 61.0 ft: encountered fine wet sand seam. 61.5
4 65 1 Bottom of Boring at 61.5 feet
% J
2 7
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4/29/18
% Date Boring Completed: 4/29/18
£ ;°$|Sed§v1t t E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
N ngineerin N N ™
é D::II::E MZThI:cior HSA gineering and Testing SPLIT 3-inch A 4 End of Drilling 54.0 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  55.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4548203.7m, E:343986.5m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435

LOG OF BORING GEO-044

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties

© - o WATER

iy g |5 swovpremaon | SIS

s = MATERIAL DESCRIPTION ° § %

= - <
E % §- (ASTM D2488) § E GRAVEL  SAND SILT CLAY wc y d ¢ Q“ QP Gs |RQD)
q w © g N in bons PL LL o % | pef | ° | tsf | tsf %
3 @ Ahaeiaiiaiins,
g 0 Surface Elev.: ‘ 10 20 30 40 20 40 60 20 40 60 80
= 1 TOPSOIL (CL): brown; moist; trace roots. 0.5 G\ 3
3 1 LEAN CLAY (CL): brown; moist to wet; stiff to very el 45
5 5 stiff; gray mottling; with sand; few gravel; orange Q™ 45
o . and black oxidation staining. }@22 X 15.1 45
g N4 107 @l 45
< J 7
5 15 ] 13.5 ft: 4-inch wet sand seam. 7 X 15.9 45
9 . 15.0 ft: thin wet fine sand seams. ?J " 4
& ] /
% 20 . LEAN CLAY (CL): gray to dark gray; moist to wet; 20.0 10 17.7 25
- B stiff; with sand; few gravel.
= 25 \
s 4 | 17.7 [113.8 28 | 2
E m %)11 25
2 30 10 2
3 ] :
z 35 3 Q° 18.5 25
E 407 \
5 . 3 3
- A
5 45 | - — - 18 % 167
o - LEAN CLAY (CL): gray to dark gray; moist to wet; 45.0 ;"3 -
° ] stiff to hard; with sand; few gravel. /
O . A
3 50 - 50.0 ft: thin wet sand seam. ] 35
Q 7

. \
o ¥ ss 7 0 45
Z . ~
. E I~
Y 60 3 42 X 105 45
& 4 Bottom of Boring at 61.5 feet 61.5
o 7
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4/29/18
% Date Boring Completed: 4/29/18
£ ;°$|Sed§v1t t E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
N ngineerin N N ™

g D::II::E MZThI:cior HSA gineering and Testing SPLIT 3-inch A 4 End of Drilling 55.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube J AtTime of Driling  12.5 ¥y Dry Unit Weight Q, Hand Penetrometer UC
% Coordinates: UTM 17 N:4548181.0m, E:344107.0m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435

LOG OF BORING GEO-045

PLATE.GDT

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 g Physical Properties
3 2 g STANDARD PENETRATION WATER SIEVE
hat Q2 = o TEST DATA CONO-I— ENT ANALYSIS
s = MATERIAL DESCRIPTION Qg %
= - <
5 | & (ASTM D2488) 2 - o e o o |welyg 6] a | q | 6s|rRaD
[} a = s
] © g , PL LL % | pef | © | tsf | tsf %
@© N in blows/ft ——x— FINES
N WA
0 Surface Elev.: ‘ 10 20 30 40 20 40 60 20 40 60 80
Y 7 g TOPSOIL (CL): brown; moist; trace roots. 05 Q] 05
5 4 LIMESTONE: brown; moist; medium stiff to stiff; N 0.75
. trace sand; trace gravel; orange and black JOACNN 4
4 B oxidation staining. ¥ ———g
N 4 ] idation staini s — hs
10 5 SILTY SAND (SM): fine to coarse grained; light e szt 196
7 gray; moist; dense to very dense; with gravel; 502"
15 highly weathered limestone. :
. LIMESTONE; light gray; very hard; faint wavy 17.5 59
20 . bedding; occasional dark gray laminations. ‘ ‘
a \
25 1 I | 39
] 27.0 ft: crystalline matrix. [
30 ‘ \ m
. \
35 [ | 78
- 37.0 ft: some larger vugs (1/2-inch). [
40 ‘ ] 99
1 \
45 4 [ ‘ 73
1 \
50 . ‘ ‘ 90
. \
55 7 L 45
= LIMESTONE; light gray; lost water circulation to 57.0[_] : 68
60 surface and never re-established; some 60.0
] brecciated zones; occasional slickensided ’
65 1 fractures.
- Bottom of Boring at 60.0 feet

M:AGINT\PROJECTS\35741003.00 SENECA WIND PROJECT.GPJ BARRLIBRARY.GLB _HORIZONTAL LOG REPORT BARR GEOTECH Tl

Completion Depth:
Date Boring Started:
Date Boring Completed:
Logged By:

Drilling Contractor:
Drilling Method:

Ground Surface Elevation:

Coordinates:
Datum:

60.0 Remarks: Several small sinkholes 1-5 ft diameter and 1-2 feet deep observed 300 feet southeast of boring location in waterway.

4/4/18

4/5/18

E‘;VCLE eoring and Test SAMPLE TYPES WATER LEVELS (ft) LEGEND

HSA a:gl:jzegr;g:: na festing SPLIT ROCK J AtTime of Drilling 8.0 MC Moisture Content Q, Unconfined Compression
SPOON CORE

UTM 17 N:4542927.6m, E:326484.0m
NAD83

V4 14 hrs After Drilling 2.0

Y Dry Unit Weight
¢  Friction Angle

Q, Hand Penetrometer UC
Gs Specific Gravity
RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-047
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
é Physical Properties
B " WATER
3 g |5 soeemEaon |
s = MATERIAL DESCRIPTION 3] § %
= = <
J 5|3 (ASTM D2488) g | vm e ar aw |welYe| @ Q| Q| cs|RaD
8 | Q E e
8 w © g- N in blows/ft PL LL e P % | pef | © | tsf | tsf %
—x—H
< 3 oo 00
g 0 Surface Elev.: o 10 20 30 40 20 40 60 20 40 60 80
= 1 TOPSOIL (CL): brown; moist; roots. 0.5 Q* 3
Q ¥ _ 7 LEAN CLAY (CL): brown; moist; medium stiff; with ©6 45
5 5 7 iron and manganese oxidation; gray mottling; 4.5¢ ©Y) 15
o ] trace sand. ©5 1
g 10 CLAYEY SAND (SC): fine to medium grained; 223 933 13 | 25
< _ . - . H H . . . . .
o . brown; wet; very loose to loose; orange oxidation; 554
I 4 few gravel; occasional clay seams.
4 Vs g v Sg=a
i ] T
| _
Q Y207 SSEOE 13.8
- a LIMESTONE; light brownish gray; fresh fractures; 20.5 1 ‘ 0
F_(' ] crystalline inclusions; occasional thin wavy black ‘
z 257 laminations; occasional small vugs. \ 7
N m [
e 30 LIMESTONE; gray; occasional calcite seams; 28.0_| |
I B trace pyrite. ‘ 57
q ] 32.0 - 33.0 ft: large concentration of vugs. [
N 35 |
g ] \ 36
7 [
2 40 7 \
§::: ] LIMESTONE; brown and gray; massive; soft to 41.0/_l | 47
o 45 hard; occasional thin wavy black laminations. I
o : 43.0 - 44.0 ft: lost water circulation to surface. [ 52
8 : 44.0 - 58.0 ft: limited water circulation to surface. |
3 50 7 49.0 - 54.0 ft: several zones with vugs up to 1 cm. ‘ ‘
S . | "
o 55 \
Z . ‘ [ 39
; .
g 60 58.0 - 59.0 ft: very vuggy; void observed; lost [ 19
v ] water circulation to surface and never :
Z . - 61.0
ol 7 re-established.
8 65 Bottom of Boring at 61.0 feet
g Completion Depth: 61.0 Remarks:
5] Date Boring Started: 4/6/18
% Date Boring Completed: 4/7/18
£ ;°$|Sed§v1t t E;i /EBVYL o Test SAMPLE TYPES WATER LEVELS (ft) LEGEND
rifin: ntr: r: ngineering an estin N P
3 DriIIing M(;thjg:o HSA ang NQ Co?'e o SPLIT 3inch ROCK Y AtTime of Drilling 4.5 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube CORE \v4 Adter Drilling 20.0 Y Dry Unit Weight Qp Hand Penetrometer UC
= ) ) ) ) = - - )
% Coordllnates. UTM 17 N:4542157.5m, E:324459.5m v 10 hrs After Drilling 15.0 ¢  Friction Angle Gs Specific Glrawty . .
| Datum: NAD83 < RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneasglii, MN 5?54%6 e LOG OF BORING GEO-048

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
) g Physical Properties

3 2 g STANDARD PENETRATION CVS’QIEET SIEVE

- K] I TEST DATA o ANALYSIS

s = MATERIAL DESCRIPTION © |2 %

= = <
4 5 % (ASTM D2488) 5 5 cun o s o WO Ta & Q0 G5 RO
q © © g N in bons PL LL e % | pef | ° | tsf | tsf %

—x—H
< 3 s o000
g 0 Surface Elev.: ; 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): brown; moist; roots. 1.0 7 a- "o
9 ] LEAN CLAY (CL): brown with gray mottling; moist; © 4
5 ¥ 57 soft to medium stiff; few sand; orange oxidation; o{
o ] black oxidation staining. 6.007 Noa13
g 10 CLAYEY SAND (SC): fine grained; dark brown s i\ v
S 9 with gray; wet; medium dense; grades to clay in a L O 20
. 12.0 Ko
E 1571 few zones. BN -~
S % . POORLY GRADED SAND WITH CLAY (SP-SC): L _ =
& ] fine to coarse grained; dark brown to gray; moist s A
9 20 4 to wet; loose to dense; few to little gravel; S T —1__ s
- ] occasional clay seams. 55001 S>@50/09
E 25 LIMESTONE; light tan to brown with gray; \ 38
9 d occasional small vugs; faint black laminations; ‘ ‘
o ] hard; no water circulation to surface. [
e 30 I 55
o 1 [
2 35 . R a 2
o ] 35.0 ft: few 1 to 2-inch voids observed. I
= . 36.5 -37.5 ft: very vuggy. ‘
- 40 A [ 10
z . \
& 7 LIMESTONE; gray with tan; fresh; massive; 43.0[1
) 45 n . . I Tl . . I 0
g ] calcite filled vugs; highly vuggy; faint laminations. ‘
] 1 [
i 50 [ 1
3 - \
i . \
a 55 \ 44
Z 7 [
E 60 - 57.5 ft: 6-inch void observed. ‘ ‘ 0
g ] Bottom of Boring at 60.0 feet 60.0
Z .
o .
o 65
<] Completion Depth: 60.0 Remarks:
g Date Boring Started: 417118
% Date Boring Completed: 4/8/18
£ ;°$|Sed§v1t t E;i /EBVYL o Test SAMPLE TYPES WATER LEVELS (ft) LEGEND
rilling Contractor: ngineering and Testing ; _— - - -

é Drilling Method: HSA and NQ Core SPLIT 3-inch ROCK J AtTime of Drilling 6.0 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON Shelby Tube CORE \v4 Adter Drilling 15.5 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4542147.8m, E:324163.3m - 12 hrs After Drilling 17.0 ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 z ) RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO'049
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 g Physical Properties

3 2 g STANDARD PENETRATION CVS’QIEET SIEVE

= L = |9 TEST DATA o ANALYSIS

s = MATERIAL DESCRIPTION 2 g o
J s |3 (ASTM D2488) 5|7 o we wr o |wely4| 6] Q Q| cs |Ra

[} a = —
5 © g , PL LL aats % | pof | © | tsf | tsf %
= © N in blows/ft —x— FINES
3 (%] Ahaeiaiiaiins,
g 0 Surface Elev.: 10 20 30 40 20 40 60 20 40 60 80
E . SANDY LEAN CLAY (CL): brown; moist. eN A
9 Y5 4 SILTY SAND (SM): fine grained; light gray; moist; 270 ] A — - — —33,50/4"
9 T2 medium dense. 4.8 | ‘ 0
9 ] LIMESTONE; light gray with tan; fresh; hard; faint [
g(:‘ 10 bedding; trace small vugs. ‘ [ 3%
< 7
. . [
g 15 [ 63
a . [
L -
2 7 [
g 20 E | I 76
5 25 ‘ 46
g 7 [
. : ‘
e 30 j—L 2
q . [
o 35 - 5
g : LIMESTONE; light tan with gray; fresh; occasional 36.0_1
o 403 vugs along fractures; faint laminations. ‘ ‘ 6
: E |
3 ] [
- 45 7 ‘ 47
o ] [
o ] [
o 1 [
o 50 4 [ 44
O | ‘
o] ] |
q 55 ‘ 43
Z 7 I
; .
< 60 1 BRECCIA; light brown to gray; fresh; trace 58.0 86
Ol 7 R K X
it ] medium sized vugs; very hard. 60.0
& ] Bottom of Boring at 60.0 feet
o 65
<] Completion Depth: 60.0 Remarks:
g Date Boring Started: 4/9/18
% Date Boring Completed: 4/10/18
£ ;°$|Sed§v1t o 2’;’3 /E BWL §Test SAMPLE TYPES WATER LEVELS (ft) LEGEND
3 D:n::g MZThI:; - HSA a:éJ Irz?:)eg;?: e e SPLIT ROCK Y AtTime of Drilling 5.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON CORE /12 hrs After Drilling 5.0 ¥ Dry Unit Weight Q, Hand Penetrometer UC
% Coordinates: UTM 17 N:4544539.9m, E:326421.6m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneasglii, MN 5?54%6 e LOG OF BORING GEO-050

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
© - o WATER
iy g |5 swovpremaon | SIS
s = MATERIAL DESCRIPTION 3] § %
= - <
{ 5% (ASTM D2488) s 5 o we wr o |wely4| 6] Q Q| cs |Ra
q © © g N in bons PL LL e % | pef | ° | tsf | tsf %
>
< 3 s o000
g 0 Surface Elev.: o 10 20 30 40 20 40 60 20 40 60 80
x . TOPSOIL (CL): brown; moist; trace roots. 05 e 45
3 1 LEAN CLAY (CL): brown; moist to wet; stiff to very el 45
5 5 stiff; trace to few sand; with gray mottling; with 941 45
o ¥y - trace gravel. )521 45
s 10 1 3.0 ft: crystalline gravel. 425
< . 10.0 ft: color transitions to gray. 5] Y7 — —[—— 1+ =smp50i1 17.9 |1156 27| 4 .
= 15 . LIMESTONE; gray with gray; intensely fractured,; ’ \
9 . horizontal bedding; occasional brecciated zones. \ I 17
L -
g 203 LIMESTONE; brown with gray; very hard; some 18.0] I
] ; i ; ; R [ 0
9 ] faint bedding; occasional faint wavy laminations. ‘
3 - [
= 25 [ 35
9 . [
N -
z a \
Q 30 | [ 57
o = \
= 7
z 35 \ ‘ 50
& J LIMESTONE; light brown; vuggy; with siltstone 36.5_] |
Q 40 seams. [ 76
= 7
14 ] ‘
& 45 SILTSTONE; light gray with tan and brown; 43.0| -
o ] occasional vuggy zones; very hard; occasional - 63
9 - brecciated zones. ol
i 50 X X 69
8 -
X 7
a 55 X X 67
Z] i X X
— X X
< 60 — %
g ] Bottom of Boring at 60.0 feet 60.0
Z 7
o 7
o 65
<] Completion Depth: 60.0 Remarks:
g Date Boring Started: 4/5/18
% Date Boring Completed: 4/6/18
£ ;°$|Sed§v1t t E;i /EBVYL o Test SAMPLE TYPES WATER LEVELS (ft) LEGEND
rilling Contractor: ngineering and Testing - _ - X -
é Drilling Method: HSA and NQ Core SPLIT ROCK J AtTime of Drilling 7.8 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON CORE \v4 After Drilling 8.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4544111.4m, E:325884.5m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-051

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
) g Physical Properties

ko) x WATER

é) g §> o STANDATREDS TPEDIXETARAHON CONTENT A NSA|E¥§IS

s | = MATERIAL DESCRIPTION 3] § %

= - <
I (ASTM D2488) s 5 cw s s e |WO| Yo @00 G RoD
q © © g N in bons PL LL e % | pef | ° | tsf | tsf %

>
< 3 i pows V0
g o | Surface Elev.: ‘ 10 20 30 40 20 40 60 20 40 60 80
x . TOPSOIL (CL): brown; moist; trace roots. 05 e | 45
3 1 LEAN CLAY (CL): brown; moist to wet; stiff to very (P 45
5 5 stiff; gray mottling; orange and black oxidation POz 45
o V4 . staining; few to little sand; trace to few gravel. @8* - 45
é ¥ 10 . e | _ X 16.3 45
o S CLAYEY SAND (SC): fine to coarse grained; 12.01% I _ZsoM
S?C 151 brown; wet; loose to dense; few gravel. 7 @& =T
) . S N
o 20 1 s /
% - 20.0 ft: increase in gravel and stone fragments. 9D -+ X 147
2 . @ 707"
= 25 LIMESTONE; light gray and brown; very hard; 24.0/_] | %
S ] vuggy. \
o . [
2 30 . 34
o ] LIMESTONE; gray to dark gray with brown; very 30.31 |
a ] hard. ‘
N 35 7 \ 34
i ] |
E ] |
= 40 7 39.0 - 45.0 ft: frequent brecciated zones. [ 62
z .
o 45 . 45.0 ft: 2-inch void observed with tooling drop - no ‘ ‘ 62
° ] lost water circulation to surface. [
i 50 7 [ 59
g . 50.7 - 54.0 ft: light gray. ‘ [
a 55 LIMESTONE; light gray to light brown; massive; 54.0[_| 6
§ ] vuggy; faint laminations. ‘ ‘
3 60 ‘ 69
o = [
i ] Bottom of Boring at 62.0 feet 62.0
o 65
<] Completion Depth: 62.0 Remarks:
g Date Boring Started: 4/5/18
% Date Boring Completed: 4/5/18
£ ;°$|Sed§v1t t E;i /EBVYL o Test SAMPLE TYPES WATER LEVELS (ft) LEGEND
rilling Contractor: ngineering and Testing - _ - X -

é Drilling Method: HSA and NQ Core SPLIT ROCK J AtTime of Drilling  12.5 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON CORE \v4 After Drilling 8.5 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4543626.0m, E:325869.2m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435

LOG OF BORING GEO-052

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
© - o WATER
g3 g |5 swowprmenTon | G
s = MATERIAL DESCRIPTION ° § %
= - <
E § % (ASTM D2488) § : GRAVEL  SAND SILT CLAY wc y d ¢ Q“ QP Gs |RQD)
[} a = —
q © © g N in bons PL LL o % | pef | ° | tsf | tsf %
—x—H
9 3 o 0700000
g 0 Surface Elev.: | 10 20 30 40 20 40 60 20 40 60 80
= 7 TOPSOIL (CL): brown; moist; trace roots. 0.7 e 2
9 ] LEAN CLAY (CL): brown; moist; stiff to very stiff; @Q ) 2
5 5 gray mottling; with sand; few gravel; orange and R 45
o ] black oxidation staining. E 20 45
o 7 .
g 10 . LEAN CLAY (CL): gray to dark gray; moist; 10.0 o' X 14.4 45
o - medium stiff to stiff, with sand; few gravel. ©13 45
% 15 }@14 4
& -
o] i /
g 20 E @'0 15
= i A7 17.3 | 114 23 | 15
H — 1.5
= 25 3 T
N ] |
3 30 1 L
7 1.5
| ] ¥
o . |
z 35 . ﬁ)) 19.3 15
E ] | 4
o 40 2
Z : 7
3 45 |
) - 2
& ] @i}\
o 7
i 50 9
o - © 25
- I i
2 55 . @\0 19 15
; .
3 60 N~
o 7
& 4 Bottom of Boring at 61.5 feet 61.5
o 7
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 5/8/18
% Date Boring Completed: 5/8/18
7] Logged By: DJZ SAMPLE TYPES WATER LEVELS (ft) LEGEND
mf Drilling Contractor: EPC Engineering and Testing End of Drillin : - -
d| Drilling Method: HSA SPLIT 3-inch A 4 Dry ting MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4548866.6m, E:343529.1m - Dy ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435

LOG OF BORING GEO-053

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 g Physical Properties

®© - o WATER

£ 3 g2 T oA CONTENT ANALYSIS

s = MATERIAL DESCRIPTION Qg %

= - <
J 5|3 (ASTM D2488) 5|7 won wo s an lwelY4| @] Q |0 Gcs |Ra

[} a = —
o o © g , PL LL % | pef | © | tsf | tsf %
[= © N in blows/ft X PNES
3 » WA
g 0 Surface Elev.: ‘ 10 20 30 40 20 40 60 20 40 60 80
= 1 TOPSOIL (CL): dark brown; moist; trace roots. 0.5 N
s 3 LEAN CLAY (CL): brown; moist. 25 M
o 5 - LEAN CLAY (CL): dark brown; moist; stiff to hard; Qe
3 ] few thin silt partings; gray mottling. X 17 1146 4.9
g 10 B
o ] 11.0 ft: color transitions to gray. - S39)51
] — ——
I i L
9 v 15 - SILTY SAND (SM): fine grained; gray; moist; 15.0 pCid X 49
o T B medium dense; occasional brown zones; with of 7
o 20 7 gravel. 13
: ] 2
& ¥ 557 b g
g . POORLY GRADED SAND (SP): medium to 250 @{ 185
S ] coarse grained; gray and black; wet; loose to ) \
2 30 medium dense; few to some gravel. @13
q . |
9 7 . 4
% 353 LEAN CLAY (CL): gray; moist to wet; stiff to very 35.0 2k X 1411223 32
& 1 stiff; trace sand; trace gravel. |
= 40 10
9 J 40.5 ft: 1-inch thick sand seam.
3 7 \
o 4
> 45 — o] X 14.4
O ] N
5 50 ] ~
g ] POORLY GRADED SAND (SP): fine grained; 50.0 }@”
€ ] gray; moist to wet; dense; trace gravel; trace o /
% 55 E cobbles. . 55.0 @0 y ©i4. < 95
E d CLAYEY GRAVEL (GC): gray; wet; dense; with ~~
3 60 sand. 58.0, | [ 60

. >>
% . WEATHERED LIMESTONE: gray; wet; dense. 615
@ 65 Bottom of Boring at 61.5 feet
(=]
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4/10/18
% Date Boring Completed: 4/10/18
g '[-)"?l?edsy:t . 22’2 Endineeri d Test SAMPLE TYPES WATER LEVELS (ft) LEGEND
rilling Contractor: ngineering and Testing ; _ - - -

é Drilling Method: HSA and NQ Core SPLIT 3-inch J AtTime of Drilling  25.0 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON Shelby Tube v Adter Drilling 175 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4544801.8m, E:319596.9m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneasglii, MN 5?54%6 e LOG OF BORING GEO-056

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
ko) x WATER
é) % D |o5| STANDARD PENETRATION NTENT SIEVE
- K] = | o TEST DATA CoN ANALYSIS
s = MATERIAL DESCRIPTION © |2 %
= - <
s | & (ASTM D2488) 2 - o e o o |welyg 6] a | q | 6s|rRaD
[} a = s
q © © g N in bons PL LL e % | pef | ° | tsf | tsf %
%
< 3 s o000
g o | Surface Elev.: o 10 20 30 40 20 40 60 20 40 60 80
i B TOPSOIL (CL): brown; moist; trace roots. 0.5 @i\ 3
3 1 LEAN CLAY (CL): brown; moist; stiff to very stiff; | 45
5 5 gray mottling; with sand; few gravel; orange and o) 19 45
o . black oxidation staining. ;@15 X 16.6 45
| _ 4
g 105 LEAN CLAY (CL): gray to dark gray; moist to wet; 10.0 Q4 4
o : medium stiff to §tiff; with san_d; few gravel. (519 45
S?C 15 3 12.0 - 14.0 ft: with frequent fine sand seams. 5 < 16.5 3
i 7 17.1 [115.4 29 | 15
3 20 o8 A 15
- . T
3 - |
= 7
% 25 év 17.4 1
N m
g 30 /
I J © 05
a ] Q
9 Y 351 Bt2
% I 35.5 ft: thin wet sand seam. ;@ 2
] /
= 40 ‘6
o 7 @3 0.5
4 7
3 45 \| X 16.7 [116.9 17 | 15
g ] 45.0 ft: heaving sand and gravel in augers. i X 16.2 25
) ] \
9 A A : 15 us
= 7 LEAN CLAY (CL): gray to dark gray; moist to wet; 50.0 e :
€ ] stiff to very stiff; with sand; few gravel. N 5l o6
2 55 3 *Q’)) 3 — 45
; .
7 .
3 503 i 5.7 0. L
& 4 Bottom of Boring at 61.5 feet 61.5
i 7
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4/25/18
% Date Boring Completed: 4/25/18
£ ;°$|Sed§v1t o E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
g D::II::E MZThfior' HSA naineering and esing SPLIT 3-inch A 4 End of Drilling 50.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube J AtTime of Drilling  35.5 ¥y Dry Unit Weight Q, Hand Penetrometer UC
Z] Coordinates: UTM 17 N:4550364.6m, E:339674.3m - ¢  Friction Angle Gs Specific Gravity
% Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneasglii, MN 5?54%6 e LOG OF BORING GEO-059

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
© - o WATER
g3 g |5 swowprmenTon | G
s = MATERIAL DESCRIPTION 3] § %
= - <
E § % (ASTM D2488) % : GRAVEL ~ SAND SILT CLAY WC | Y ¢ Q Qp Gs |RQD
[} a 5= —
5 © g , PL LL aats % | pof | © | tsf | tsf %
= © N in blows/ft —x— PNES
5 n LALBLHININEND)
g o | Surface Elev.: ; 10 20 30 40 20 40 60 20 40 60 80
= . TOPSOIL (CL): brown; moist; with sand; trace 0/ @g
é . roots. ' \@11 ¢
5 5 LEAN CLAY (CL): brown; moist; stiff to very stiff; 519 45
o d gray moFtIing; with _sr?md; few gravel; orange and 7 45
[ 10 1 black oxidation staining. 1
9 m 041 45
E ] /@ 19 X 17.2 45
g 15 LEAN CLAY (CL): gray to dark gray; moist; stiff; 14.0 @(3 3
& ] with sand; few gravel.
@ . » X 17 [115.3 3.5
% 20 7 %) o X 126 45
F_" 25 . L
Z| i T2 45
S ] @llD
[d —
9 30 @%12 < 135 4
a ] \
O] | 44
z 35 E P t4 15
3 T ;
g . LEAN CLAY (CL): gray; moist to wet; medium stiff 40.0 o 1.5
< : to stiff; with sand; few gravel. /
S 45 E @%o 18 25
° - | X 14.8 [119.9 4 |15
i 50 o |
d . \
i ] |
g 55 7 . oY X 127 3.5
E ] 56.0 ft: 2-inch seam of wet sand. /
5 60 5 15
¢ i 60.5 ft: 6-inch seam of wet sand. 615
L = .
o) 65 | Bottom of Boring at 61.5 feet
(=]
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4127118
% Date Boring Completed: 4/27/18
7] Logged By: . piz _ SAMPLE TYPES WATER LEVELS (ft) LEGEND
ir Dr!II!ng Contractor: EPC Engineering and Testing i W Endof Drilling MC Moisture Content Q. Unconfined Compression
9] Drilling Method: HSA SPLIT 3-inch =~ Dry IStu u ! pressi
% Ground Surface Elevation: SPOON Shelby Tube N4 AtTime of Drilling  40.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4547019.2m, E:345658.2m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435

LOG OF BORING GEO-060

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
) g Physical Properties

© - o WATER

iy g |5 swovpremaon | SIS

s = MATERIAL DESCRIPTION ° § %

= - <
{ 5% (ASTM D2488) g s o we wr o |wely4| 6] Q Q| cs |Ra
o o © g , PL LL % | pef | © | tsf | tsf %
= © N in blows/ft —x— FINES
3 » WA
g 0 Surface Elev.: 10 20 30 40 20 40 20 40 60 80
x LA LEAN CLAY (CL): brown; moist; few to little sand. 45 25
E Il 5 . LEAN CLAY (CL): brown with gray mottling; moist 3.0 “ s !
Q . to wet; medium stiff to hard; some sand; trace ot _ 1 _
O . gravel. ~ss®52
g 10 7.5 ft: fractured rock fragments. 9.0/ |
3 ] LIMESTONE; tan with gray; fresh; very hard; trace \ 52
N Y 7 : e o e
% 15 occasional vugs; faint bedding; weathered joints [ 55
E 7 with slight dissolution. \ |
o .
g 20 E : I 29
% 25 23.5 - 245 ft: several vuggy zones. TL 43
& ] -
2 30 ‘ \ 48
o) 1
o 35 ] LIMESTONE; light gray with tan; massive; 33.0[1
pe B occasional faint bedding; few thin brecciated ‘ ‘ 45
Y ] zones; rough joints; trace vugs. [
g 40 34.6 ft: trace pyrite. [ ‘ 83
z . |
i 45 [ 68
g . \
H 1 [
o 50 ‘ | 65
9 ] 51.0 - 55.0 ft: some small vuggy zones. I
o 55 - | 59
Z 7 \ ‘
; .
g ] 58.0 - 61.0 ft: observed several 2 to 3-inch voids. ] 25
9 60 I
z 7 Bottom of Boring at 61.0 feet 61.0
o 7
o 65
<] Completion Depth: 61.0 Remarks:
g Date Boring Started: 4/5/18
g Date Boring Completed: 4/7/18
£ ;°$|Sed§v1t t E;i /EBVYL o Test SAMPLE TYPES WATER LEVELS (ft) LEGEND

rilling Contractor: ngineering and Testing - _ - X -

é Drilling Method: HSA and NQ Core SPLIT ROCK J AtTime of Drilling 3.0 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON CORE \v4 After Drilling 14.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4543949.2m, E:325266.8m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-061

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
© - o WATER
LN g |5 swovpremaon | SIS
5 = MATERIAL DESCRIPTION 3] § %
= = <
J s |3 (ASTM D2488) 2 - o o ar aw |welYa @] a Q| 6s|rRaD
[} a = —
q © © g N in bons PL LL e % | pef | ° | tsf | tsf %
>
9 3 o OA00000
g o | Surface Elev.: o 10 20 30 40 20 40 60 20 40 60 80
i B TOPSOIL (CL): dark brown; moist; trace roots. 0.5 @i\ 2
3 1 LEAN CLAY (CL): brown; moist; stiff to very stiff; ~ 45
5 5 7 gray mottling; with sand; few gravel; orange and ©%4 45
o - black oxidation staining. ©23 45
| _
g 10 - 944 X 15.9 4.5
7 45
o 7
§ 15 E Q‘H 4
& . LEAN CLAY (CL): gray to dark gray; moist; stiff to 17.5 \
o 20 7 very stiff; with sand; few gravel. 7 X 14.8
9 7
- 7
= 257 5!) 7
S ] XW /
id —
g 307 Q13 X 14.1
3 - \
- 40 - . ' 22 2
z ] 40.0 ft: few fine sand seams. §@
< 7
o 7 4
o 453 @r—1 | X 124 45
o . -
i 7
Ol - Ao
= 50 - Auger refusal on bedrock. 515 >>@ve
x ] Bottom of Boring at 51.5 feet :
ol 55
Z i
s .
3 60
L
g 7
by i
o 65
<] Completion Depth: 51.5 Remarks:
g Date Boring Started: 4/21/18
g Date Boring Completed: 4/21/18
7] Logged By: DJZ SAMPLE TYPES WATER LEVELS (ft) LEGEND
mf Drilling Contractor: EPC Engineering and Testing End of Drillin : - -
d| Drilling Method: HSA SPLIT ! Dry ting MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON ¥ AtTime of Drilling ¥ Dry Unit Weight Q, Hand Penetrometer UC
% Coordinates: UTM 17 N:4553223.6m, E:336017.9m - Dy ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435

LOG OF BORING GEO-062

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties

3 2 g STANDARD PENETRATION CVS’QIEET SIEVE

= L = | TEST DATA % ANALYSIS

s = MATERIAL DESCRIPTION 2 g o
s | & (ASTM D2488) 2 - o e o o |welyg 6] a | q | 6s|rRaD

o o = s
q © © g N in bons PL LL o % | pef | ° | tsf | tsf %
5 ® WA
g o | Surface Elev.: - 10 20 30 40 20 40 20 40 60 80
= 1 TOPSOIL (CL): brown; moist; trace roots. 0.5 @\\
3 1 LEAN CLAY (CL): brown; moist; stiff to very stiff; ~o20 45
5 5 with sand; gray mottling; few gravel; orange and 47 45
o . black oxidation staining. ©R8 X 15 45
g(:: 10 ] ©23 X 15.2 4.5
ol 7] 23 45
] 7
24 15 23
E . = 45
| ] /|
ol 20 1 19 45
4 v F
g . LEAN CLAY (CL): gray to dark gray; moist to wet; 225 /.
% 25 . stiff to very stiff; with sand; few gravel. (c? tz 2
& 3 L.,
g 307 ]2 X 168 2
3 - \
E:_- 35 E ;@1 3
z ] /
= VY 40— 10 1
@ T
4 7
3 457 \
o ] O\ X 14.6 4
O a N
e 7
Ol -
g 50 . LEAN CLAY (CL): gray to dark gray; moist to wet; 50.0 > 45
€ ] very stiff; with sand; few gravel. /
g 55 7 @\)4 45
Z i
= : |
§ 60 ©47 X 15.6 45
& 4 Bottom of Boring at 61.5 feet 61.5
i 7
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 5/1/18
% Date Boring Completed: 5/1/18
7] Logged By: piz _ SAMPLE TYPES WATER LEVELS (ft) LEGEND
g g:::::g EAZT::?OK EZi Engineering and Testing SPLIT A 4 End of Drilling 41.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON J AtTime of Drilling  22.5 Y Dry Unit Weight Qp Hand Penetrometer UC
Z] Coordinates: UTM 17 N:4548686.1m, E:328618.5m - ¢  Friction Angle Gs Specific Gravity
% Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435

LOG OF BORING GEO-063

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
) g Physical Properties
ko) x WATER
é) % D |o5| STANDARD PENETRATION CONTENT SIEVE
- L = |9 TEST DATA o ANALYSIS

s = MATERIAL DESCRIPTION Qg %

= - <
s | & (ASTM D2488) 2 - o e o o |welyg 6] a | q | 6s|rRaD
g 5 2 518 oo , . .
}J__i T % N in blows/ft PL LL FINES % | pcf tsf | tsf %
3 n Ahaeiaiiaiins,
g 0 Surface Elev.: ‘ 10 20 30 40 20 40 60 20 40 60 80
= 1 TOPSOIL (CL): brown; moist; trace roots. 0.5 4\ 1
3 1 LEAN CLAY (CL): brown; moist; stiff to very stiff; a2 45
5 5 with sand; few gravel; gray mottling; orange and U 45
o . black oxidation staining. 524 45
| _
9 10 7 oo 17.4 45
ol 7 18 45
,_ 7 .
§ 15 @10 45
i 1
o 20 -
% . LEAN CLAY (CL): gray to dark gray; moist; stiff; 20.0 o° 17.3 25
F—“ B with sand; few gravel. B % 16.6 |115.6 27 | 25
= 25 ? 1 2
Q .
D: | 4
% 30 10 25
o) 1
3 : b g
% A 4 % - 3@ = X 15.8 45
- I
= 0 }@ 12 45
1 v - /
) 45 CLAYEY SAND (SC): fine grained; gray; wet; 44-0 @Y 2
o . heaving into augers- added water to control 45.0 I~ g
5 ] heave. 485 ~
% 50 : -
. 1 SILTY LEAN CLAY (CL-ML): gray; moist; medium o= X 134 45
i 7 stiff; with sand; like playdoh. ,</
g 557 LEAN CLAY (CL): gray to dark gray; moist to wet; o 4
E 4 very stiff to hard; with sand; few gravel. N
4 ] N
9 60 o536 45
& 4 Bottom of Boring at 61.5 feet 61.5
i 7
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4/22/18
% Date Boring Completed: 4/22/18
£ ;°$|Sed§v1t o E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
g D::II::E MZThfior' HSA naineering and esing SPLIT 3-inch A 4 End of Drilling 37.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  44.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4552372.8m, E:337543.9m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435

LOG OF BORING GEO-066

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties

© - o WATER

3 g |5 swowprmenTon | G

s = MATERIAL DESCRIPTION Qg %

= - <
J 5|3 (ASTM D2488) 5|7 oo se aw wc| Y4 ¢ Q| Q| 6s RaD

[} a = —
o o © g , PL LL % | pef | © | tsf | tsf %
= © N in blows/ft —x— PNES
3 » WA
g o | Surface Elev.. 10 20 30 40 20 40 60 20 40 60 80
H ] LEAN CLAY (CL): brown; moist; medium stiff; s O —a——|——1 Ssp50/5"
é Y 1 gray mottling. ;g \ ‘
5 5 7 SILTY SAND (SM): light brown to gray; moist; Bl 0
o d very dense; weathered limestone. \
g 10 LIMESTONE; gray with brown and tan; fresh; ‘ ‘ 0
S . massive; calcite infill and staining in some I
E 1571 fractures; few to no vugs; faint bedding. [ -
9 - 12.0 ft: vuggy zone. [
& m [ |
8 20 1 [ 8
3 . [
3 ] |
Z| 254 [ 7
S 3 \
g 30 ] | I 50
I ] 30.0 ft: few small voids observed. [
g ] 32.0 - 42.5 ft: vuggy; limited recovery in core [
N 35 barrel. [ 15
2 g =
g 40 [ ;
& ] \
3 3 42.5 ft: 0.2-ft thick clay seam. ‘
9 45 \ 15
% 1 [
5 ] 5
i 50 7 I 39
& . \
o 55 . | 24
Z : LIMESTONE; tan with brown and gray; fresh; 55.0[_| |
i . vuggy. . \ "
9 60 57.5 ft: small void observed. 60.0
Z ] Bottom of Boring at 60.0 feet
o .
o 65
o] Completion Depth: 60.0 Remarks:
g Date Boring Started: 4/9/18
% Date Boring Completed: 4/9/18
P Logged By: BAA/BWL SAMPLE TYPES WATER LEVELS (ft) LEGEND
& Drilling Contractor: EPC Engineering and Testing End of Drillin : - -
é Drilling Method: HSA and NQ Core SPLIT ROCK ! Dry fling MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON CORE N4 ,St Time of Drilling Y Dry Unit Weight Qp Hand Penetrometer UC

) ) ) ) = Dry - - )

% Coordllnates. UTM 17 N:4543617.4m, E:324704.8m v 40 hrs After Drilling 4.0 ¢  Friction Angle Gs Specific Glrawty . .
2| Datum: NAD83 —__after coring RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435

LOG OF BORING GEO-068

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
) g Physical Properties

© - o WATER

iy g |5 swovpremaon | SIS

s = MATERIAL DESCRIPTION Qg %

= = <
J s |3 (ASTM D2488) 5|7 oo se aw wc| Y4 ¢ Q| Q| 6s RaD

[} a = —
o o © g , PL LL % | pef | © | tsf | tsf %
= © N in blows/ft —x— PNES
3 » WA
g 0 Surface Elev.: 10 20 30 40 20 40 60 20 40 60 80
= . CLAYEY TO SILTY SAND (SC-SM): brown; H ] O
é v moist; trace roots. 24177, ©5
5 %% 5 CLAYEY SAND (SC): fine grained; brown; moist; 50 (OL] p—
o ¥ . loose; Ien_ses of lean clay and poorly graded sand; 6.5 T —»60
g 10 gray mottling. SS54 176
S a SANDY LEAN CLAY (CL): brown; moist; medium i >>@50/3" )
5 1571 stiff; with lenses of clayey sand; trace sand. 12.7 |
S 7 SILTY SAND WITH GRAVEL (SM): fine grained; [ 69
& ] light gray; moist; very dense; weathered [
9 20 1 limestone. ‘ I
> 3 LIMESTONE; light brown with gray; fresh; trace \ %5
E 25 pyrite; faint bedding; trace small vugs throughout. [
8 . \ 93
N ] [
5 30 ‘
I a \
o n ‘ 57
2 35 7 [ | 89
o ] I |
g 40 [
9 . 41.5 ft: wavy bedding and brecciated zones. ‘ ‘ 8
; 45 \
o ] [ 34
H 7 \
o 50 . LIMESTONE; dark gray; slightly weathered. 49.5[ | ‘ »
g ] LIMESTONE; light brown; fresh; massive; trace 52.0[_]
al 55+ vugs; some black veinlets. I ‘
§ a ‘ 39
3 60 ‘ 55
4 3 Bottom of Boring at 60.5 feet 60.5
Z 7
o 7
o 65
<] Completion Depth: 60.5 Remarks:
g Date Boring Started: 4/9/18
% Date Boring Completed: 4/10/18
% ;°$|Sed§v1t t 2’;’3 /E BWL §Test SAMPLE TYPES WATER LEVELS (ft) LEGEND

rilling Contractor: ngineering and Testing - _ - - -

é Drilling Method: HSA and NQ Core SPLIT ROCK J AtTime of Drilling 6.5 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON CORE \v4 After Drilling 75 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4544367.3m, E:326870.1m i 12 hrs After Drilling 4.8 ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 < RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435

LOG OF BORING GEO-069

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
) g Physical Properties

© - o WATER

g3 g |5 swowprmenTon | G

s = MATERIAL DESCRIPTION Qg %

= - <
E % §- (ASTM D2488) § E GRAVEL  SAND SILT CLAY wc y d ¢ Q“ QP Gs |RQD)
q © © g N in bons PL LL o % | pef | ° | tsf | tsf %

>

< 3 noons 0000000
g 0 Surface Elev.: ‘ 10 20 30 40 20 40 60 20 40 60 80
= 1 TOPSOIL (CL): brown; moist; trace roots. 0.5 * 1
9 ] LEAN CLAY (CL): brown; moist; medium stiff to QU .
5 5 very stiff; little sand; trace gravel. oWl
4 i 19
O
¥ 10 \go 18.8
z ] o} _
& 15 - NI
9 v . LEAN CLAY (CL): gray; moist to wet; very stiff; 15.0 Jo=t
o b little gravel.
% 20; POORLY GRADED SAND WITH SILT (SP-SM): 20.0): ¢ @-’-‘*~~_____ X 14.5
3 B fine grained; brown; wet; medium dense. 535 . -
'g 25 POORLY GRADED SAND WITH SILT (SP-SM): 1 >>@oortt
N ] fine grained; brown; wet; very dense; highly 26.4] |
o 30 weathered limestone. ‘ ‘ 3
i . LIMESTONE; tan to gray; occasional black [
® 4 laminations; intensely fractured to 35.0 ft. \
N 35+ | I 37
04 _
5 . : infiling i |
= e 37.5 ft: some clay infilling in vugs. | 0
@ 7 [
4 7
3 ] [
7 45 \ 43
ol 1 [
o 3 \
o ] [
% 50 n ‘ 85
O | ‘
X 7
a 55+ I ‘ 80
= ] |
= n [ 97
3 60 .
iy ] Bottom of Boring at 60.0 feet 60.0
Z 7
o 7
o 65
<] Completion Depth: 60.0 Remarks:
g Date Boring Started: 4/16/18
% Date Boring Completed: 4/16/18
P Logged By: DJZ SAMPLE TYPES WATER LEVELS (ft) LEGEND
@ Drilling Contractor: EPC Engineering and Testing End of Drill 187 : - -
é Drilling Method: HSA and NQ Core SPLIT ROCK Y Endof Driliing : MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON CORE J AtTime of Drilling  18.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4546020.7m, E:329629.2m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO'070
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
5 g Physical Properties
S | % 2 g STANDARD PENETRATION CVS’QIEET SIEVE
= L = |9 TEST DATA % ANALYSIS
s = MATERIAL DESCRIPTION © |2 °
= = <
J s |3 (ASTM D2488) 5|7 o o ar aw |welYa @] a Q| 6s|rRaD
s | g s ey
q w © g N in bons PL LL D008 % | pef | ° | tsf | tsf %
3 ® WA
g 0 Surface Elev.: 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): brown; moist; trace roots. 0.2 N L
3 1 LEAN CLAY (CL): brown; moist; stiff to very stiff; QM 225
5 53 trace gravel; with sand. Q' 45
o - o8 X 16.4 45
é 10 7 o 45
E ] ©16 45
g 154 }@‘lo 19.9 4.5
i .
o 20 i
% a LEAN CLAY (CL): gray to dark gray; moist; 20.0 @? 1.75
3 B medium stiff to stiff; with sand; trace gravel. |
z 25 | X 17 |115.2 22 | 25
& ] “
g A4 30 . @ 17.7 0.75
3 ] \
> 35 7 oL 05
4 7] F T —— —
: : ]
5 40 + Ss@)67/10
§::: 7 LIMESTONE; tan with light gray; fresh; vuggy; 41.0[1 | 25
o 45 clay infilled fractures. I
ol 7 [ 8
G ] [
3 a I
u 50 7 [ 48
9 i
& ] ‘ [
2 55 E ‘ 51
= - \
3 60 ‘ 92
4 3 Bottom of Boring at 60.5 feet 60.5
Z 7
o 7
o 65
o] Completion Depth: 60.5 Remarks:
g Date Boring Started: 4/21/18
% Date Boring Completed: 4/21/18
7] Logged By: IGM/DJZ _ SAMPLE TYPES WATER LEVELS (ft) LEGEND
ir Drilling Contractor: EPC Engineering and Testing i </ After Drilling 320 MC Moisture Content Q U fined G -
9| Drilling Method: HSA and NQ Core SPLIT 3-inch ROCK = pefore coring oisture Lonten u Uncontined Lompression
% Ground Surface Elevation: SPOON Shelby Tube CORE N4 At Time of Drilling Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4547759.0m, E:328810.0m - Dy ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-071

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties

3 2 g STANDARD PENETRATION CVS’QIEET SIEVE

DS ) = | TEST DATA % ANALYSIS

s = MATERIAL DESCRIPTION © |2 °

= - <
E § % (ASTM D2488) % : GRAVEL ~ SAND SILT CLAY WC | Y ¢ Q Qp Gs |RQD

[} a Sl s
5 © g , PL LL aats % | pof | © | tsf | tsf %
= © N in blows/ft —x— PNES
3 n WA
g o | Surface Elev.: o 10 20 30 40 20 40 60 20 40 60 80
= 1 TOPSOIL (CL): brown; moist; trace roots. 0.5 o < 2
3 1 LEAN CLAY (CL): brown; moist; very stiff; gray 919 45
5 5 mottling; with sand; few gravel; orange and black o9 45
& ] oxidation staining. ?21 45
£ 10 7 024 4 16.8 45
e N —
o ] LEAN CLAY (CL): gray to dark gray; moist to wet; 12.5 ?M 25
o 157 medium stiff to very stiff; with sand; few gravel. X 16.4 [116.3 26 | 25
g
9 20 7 N X 17.1 3
-] ] ~
2 7 N 35
g 25°- o 35
e ]
& ] /
D: -
g 307 ;@"3 35
o ] 31.0 ft: 2-inch wet sand seam.
6 l 35 ]
& . 35.0 ft: increase in sand content. © X 14 25
: : \
5 40 7 19 45
o . \
2 457 LEAN CLAY (CL): gray to dark gray; moist to wet; 45.0 e X 14.1 35
8 ] very soft to hard; with sand; few gravel. |
2 50 22
o ] 35
: : e
a ]
2 55 E Gy 35
2 - T
< - ~ .
9 60 @49 X 14 45
& 4 Bottom of Boring at 61.5 feet 61.5
o 7
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4/21/18
% Date Boring Completed: 4/21/18
£ ;°$|Sed§v1t t E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND

N ngineerin n N ™

g D::II::E MZThI:cior HSA gineering and Testing SPLIT 3-inch A 4 End of Drilling 35.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  31.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4553213.4m, E:336408.8m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435

LOG OF BORING GEO-072

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 g Physical Properties
© - o WATER
i g 5 swomomEron | S
s = MATERIAL DESCRIPTION 2 g %
= - <
E § % (ASTM D2488) % : GRAVEL ~ SAND SILT CLAY WC | Y ¢ Q Qp Gs |RQD
[} a Sl s
o o © g , PL LL % | pof | © | tsf | tsf %
[= © N in blows/ft X PNES
3 (%] WA
g 0 Surface Elev.: ‘ 10 20 30 40 20 40 60 20 40 60 80
H . TOPSOIL (CL): brown; moist; trace roots. 05 @3\ | 1.5
Q ] LEAN CLAY (CL): brown; moist; very stiff; gray '@\1" 45
5 5 mottling; with sand; few gravel; orange and black ©<° 45
o . oxidation staining. ©22 45
& 10 7 021 X 156 45
< 7
. 5 ] , 18 45
9 . LEAN CLAY (CL): gray to dark gray; moist; 15.0 i 35
o B medium stiff to stiff; with sand; few gravel. \ % 166 |115.9 31 | 45
g 20 ] ;@": X 165 2
E 25 8 2
8 v <(I)j
[ y . 22.9 [103.4 2,
9 30 SILTY LEAN CLAY (CL-ML): gray to dark gray; 29.0 @’;{ X ! 1.2
o ] wet; medium stiff; with sand. N
N 35 LEAN CLAY (CL): gray to dark gray; moist to wet; 34.0 oy 45
g ] very stiff to hard; with sand; few gravel. ~o
@ 40 - 34
- 7 X 135 45
Z : 7
3 457 /.
P . <~ 45
5 50 . CLAYEY SAND (SC): fine grained; dark gray; wet; 48.017 e
g ] very dense; slightly heaving into augers. ‘ >>@°UX 14.3
& 4 ‘ o 50/2"
o 55 7
Z ] Auger refusal on bedrock. 55.5
i J Bottom of Boring at 55.5 feet
o 60
Ll -
it ]
o 65
<] Completion Depth: 55.5 Remarks:
g Date Boring Started: 4/21/18
% Date Boring Completed: 4/21/18
g '[-)°$|Sed§y:t o E;EE o o Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
g D:II::g MZThfior' HSA naineering and 1esiing SPLIT 3-inch Y Endof Drilling 29.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  29.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4553078.1m, E:336837.0m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneasglii, MN 5?54%6 e LOG OF BORING GEO-074

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties

© - o WATER

g g 5 smosormeaton | e

s = MATERIAL DESCRIPTION 3] § %

= - <
I (ASTM D2488) s 5 o we wr o |wely4| 6] Q Q| cs |Ra
5 © g , PL LL aats % | pof | © | tsf | tsf %
= © N in blows/ft —x— PNES
3 n WA
g 0 Surface Elev.: o 10 20 30 40 20 40 60 20 40 60 80
E . TOPSOIL (CL): brown; moist; trace roots. 05 o _ g 25
9 5 . LEAN CLAY (CL): brown; moist; very stiff; gray P 45
5 . mottling; with sand; few gravel; orange and black < 4.5
& . oxidation staining. 521 X 14.9 45
o 10 - 53
x ] 923 45
@ 3 @’17 45
& 157 7 X 172 45
8 ] » ‘
L -
P 20 — $10 35
e - LEAN CLAY (CL): gray to dark gray; moist; stiff to 20.0 :
3 ] very stiff; with sand; few gravel. \ X 16.9 |115.3 26 | 25
< 25 1% ' ’ ’ 2
= g ]
S ] \ -
0%: 307 ol 18.2
g 35 ?/10 3
z 7
é 40 ?111 5
|
- 7
o 7 |
g 45 7 3 X 134 45
o) - X .
g 50 - @f 44

] 7 t4

: i
g 557 ol 3.5
5 ] SILTY LEAN CLAY (CL-ML): grayish brown; wet; 56.0 ™~
Z 60 ] stiff; with sand. 58.0 ~< .
s - X p———r 5 5 O X 12.8 45
4 . LEAN CLAY (CL): dark gray; moist to wet; hard; 615
g 65 1 with sand; trace gravel. ’
% J Bottom of Boring at 61.5 feet
2 7
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4/22/18
% Date Boring Completed: 4/22/18
P Logged By: DJZ SAMPLE TYPES WATER LEVELS (ft) LEGEND
& Drilling Contractor: EPC Engineering and Testing End of Drill : - -
d| Drilling Method: HSA SPLIT 3-inch A 4 D?y ot brilling MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  56.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4552379.1m, E:337006.9m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-075

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
) g Physical Properties

© - o WATER

g g 5 swomomEron | S

s ; MATERIAL DESCRIPTION Q % %

= = <
. % §. (ASTM D2488) @ E e swo s wec| Yq| ¢ | Q| Q | Gs |RaD)
q © © g N in bons PL LL e % | pef | ° | tsf | tsf %

%

3 3 i olons L)
g 0 Surface Elev.: o 10 20 30 40 20 40 60 20 40 60 80
= 1 TOPSOIL (CL): brown; moist; trace roots. 0.5 [CN 3
3 1 LEAN CLAY (CL): brown; moist; stiff to very stiff; a3 45
5 5 7 gray mottling; with sand; few gravel; orange and Qe 45
o . black oxidation staining. 7 45
g(:: 10 E o7 X 15.3 4.5
E ] 19 3.75
[ - /N
9 15 . LEAN CLAY (CL): gray to dark gray; moist to wet; 15.0 ?' ' 35
o B medium stiff to stiff; with sand; few gravel. /
g 20 ] (? X 16.9 25
3 3 |
= 251 B
Z 7 1.75
S ] 9
o ] \
% E! 30 10 25
o J 31.5 ft: encountered wet seam.
O 7 4
% 353 CLAYEY SAND (SC): fine grained; dark gray to 35.00// i 10.8 25
% - gray; wet; loose. S |
z 40 . LEAN CLAY (CL): gray to dark gray; moist to wet; 40.0 @%U 25
4 7 . er 0 .
< 7 stiff to very stiff; with sand; few gravel.
) 45 — O 3
% —
o ] \
i 50 . . GL 4
3 ] 50.0 ft: encountered heaving sand in augers. ﬁ»
Q 7
a . |,
g 55 3 @% f X 144 45
= : \
§ 60 oo 45
& m Bottom of Boring at 61.5 feet 61.5
i 7
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 5/9/18
% Date Boring Completed: 5/9/18
£ ;°$|Sed§v1t o E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
% D::II::E MZThI:c; o HSA rameeting and Testng SPLIT = Wet Cave-in Depth 47.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON W End of Drilling 42.0 ¥ Dry Unit Weight Q, Hand Penetrometer UC
% Coordinates: UTM 17 N:4551391.1m, E:338409.0m _ AtTime of Drilling  31.5 ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 l ) RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO'076
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
) g Physical Properties

®© - o WATER

£ 38 g2 T oA CONTENT ANALYSIS

s = MATERIAL DESCRIPTION © |2 %

= - <
E § % (ASTM D2488) % : GRAVEL ~ SAND SILT CLAY WC | Y ¢ Q Qp Gs |RQD

[} a Sl —
5 © g , PL LL aats % | pof | © | tsf | tsf %
= © N in blows/ft —x— PNES
3 » WA
g 0 Surface Elev.: ; 10 20 30 40 20 40 60 20 40 60 80
= 7 TOPSOIL (CL): brown; moist; trace roots. 0.7 ‘ O§ 2
3 1 LEAN CLAY (CL): brown; moist; soft to very stiff; w0 45
5 5 gray mottling; with sand; few gravel; orange and U 45
o A A black oxidation staining. @§4 X 123 45
o 10 1 8.0 - 9.0 ft: with thin wet sand seams.
9 m <U 45
ol — -~
5 J LEAN CLAY (CL): gray to dark gray; moist; 12,5 e 2
S 15 . medium stiff; with sand; few gravel. N 17.7 11137 1.9
L -
| _
Q 20 1 / \/‘©¢7 2
- 4 CLAYEY SAND (SC): fine grained; brown; wet; 20517, L
F_(' o5 ] medium dense; few gravel. 23.0 e 14 18
2 - SILTY LEAN CLAY (CL-ML): gray to dark gray; ’?7' ' 25
S 9 wet; stiff; with sand. 28.0 |
2 30 7 LEAN CLAY (CL): gray to dark gray; moist to wet; ' ?11 25
o ] stiff; with sand; few gravel.
0 35 ] 31.5 ft: thin wet sand seam. |,
& ] o 3
é 40 ] l 11
3 7 ®© 18 2
z g P
ot i
2 45 E o) 2
o 7
g 50 - \
i 1 4 35
3 ] 3
X 7
g 55 3 g 9 20 25
s .
3 60 St 35
& 4 Bottom of Boring at 61.5 feet 61.5
o 7
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 5/8/18
% Date Boring Completed: 5/8/18
7] Logged By: . piz _ SAMPLE TYPES WATER LEVELS (ft) LEGEND
ir Dr!II!ng Contractor: EPC Engineering and Testing i W Endof Drilling MC Moisture Content Q. Unconfined Compression
o Drilling Method: HSA SPLIT 3-inch = Dry u P
g Ground Surface Elevation: SPOON Shelby Tube J AtTime of Driling 8.0 ¥y Dry Unit Weight Q, Hand Penetrometer UC
% Coordinates: UTM 17 N:4548968.7m, E:343381.3m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435

LOG OF BORING GEO-077

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . , )
g Physical Properties
© - o WATER
¥ g |5 swewormEron | e
5 = MATERIAL DESCRIPTION ° § %
= - <
E § % (ASTM D2488) § : GRAVEL  SAND SILT CLAY wc y d ¢ Q“ Qp Gs |RQD)
[} a = s
q © © g N in bons PL LL o % | pef | ° | tsf | tsf %
%
9 3 oo IR0
g o | Surface Elev.: 0 20 30 40 20 40 60 20 40 60 80
x 7 TOPSOIL (CL): brown; moist; trace roots. 10 b ORI 4
9 ] LEAN CLAY (CL): brown; moist; stiff to hard; gray ol 45
5 5 7 mottling; orange and black oxidation staining; with 9 45
o ] sand; few gravel. R ~4 @\35 us
g(:‘ 10 — 53
a8 1l —
o . ST 9@4_'8’
E 15; }@ 7
P 201 LEAN CLAY (CL): gray to dark gray; moist; 18.0 é/
9 1 medium stiff to stiff; with sand; few gravel. q 25
2 . N 17.4 (1142 2.1
= 25 10 25
[®) -
N m
D: -
2 307 o 35
o : \
> 35 3 }@14 45
E W 401 i
= 1407 o 1
< ¥ - N
P 45; ~L X 16.9 [117.2 17 | 4
8 ] 47.0 ft: thin wet seam of sand and gravel. \\\
Ol -
% 50 - LEAN CLAY (CL): gray to dark gray; moist to wet; 50.0 Jore
g = ; ) S _
i ] very stiff to hard; with sand; few gravel. /
2 55 E @ 29 45
: : \
9 60 33 45
& 7 Bottom of Boring at 61.5 feet 61.5
o 7
- 65
| Completion Depth: 61.5 Remarks:
g Date Boring Started: 4127118
% Date Boring Completed: 4/27/18
e ?ﬁ!ﬁedsyit t E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
N ngineerin N N ™
g D::II::E MZThI:cior HSA gineering anc Testing SPLIT 3-inch ! End of Drilling 43.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  40.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4548935.4m, E:344812.7m - ¢  Friction Angle Gs Specific Gravity
5| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435

LOG OF BORING GEO-078

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
© - o WATER
g3 g |5 swowprmenTon | G
s = MATERIAL DESCRIPTION ) § %
= - <
J s |3 (ASTM D2488) 5|7 won wo s an lwelY4| @] Q |0 Gcs |Ra
[} a = —
q © © g N in bons PL LL o % | pef | ° | tsf | tsf %
>
< 3 i pows V0
g o | Surface Elev.: 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): dark brown; moist; trace roots. 0 IRV o
5 1 LEAN CLAY (CL): brown; moist; gray mottling. 25 '
= 5 -
8 . LEAN CLAY (CL): brown; moist; medium stiff to O — ] 19.8
o - stiff; trace gravel; with sand. 7.0 ‘ >>@50/1"
g 10 LIMESTONE; light tan with brown mottling; fresh; ‘ 0
e ] massive; faint bedding; trace small vugs. [
o 7
?5 15 7 | I 54
9 ] |
o] 20 m [
o 7
9 ] I ‘ 78
3 - \
= 25 [ 95
S 7 \
[ 1 \
Q 30 [ | 29
4 . [
8 35 - LIMESTONE; gray with tan and brown; fresh; 34.0[ | | 84
g ] calcite lenses; trace small vugs. ‘
o ] 36.0 ft: lost water circulation to surface and never
40 ; \
g . re-established. [ ‘ 94
< 7
f 45 LIMESTONE; light tan with gray and brown; fresh; 435] ] | %
9 J calcite crystalization; faint bedding and wavy ‘
] J laminations; hard with few soft zones; trace small [
@ 50 7 vugs. [ 77
9 . | \
5 55 1 m 7
5 60 ] ‘ 85
g ] Bottom of Boring at 60.0 feet 60.0
Z 7
o 7
o 65
o] Completion Depth: 60.0 Remarks:
g Date Boring Started: 4/13/18
% Date Boring Completed: 4/13/18
7] Logged By: BAA/BWL SAMPLE TYPES WATER LEVELS (ft) LEGEND
mf Drilling Contractor: EPC Engineering and Testing At Time of Drilling ) ) -
3| Drilling Method: HSA and NQ Core SPLIT ROCK T before coringDry MC Moisture Content Q, Unconfined Compression
& Ground Surface Elevation: SPOON CORE ¥ Dry Unit Weight Q, Hand Penetrometer UC
% Coordinates: UTM 17 N:4545354.8m, E:328297.0m ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435

LOG OF BORING GEO-079

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
) g Physical Properties
ko) x WATER
;,_’ g §> o STANDATREDS ‘?ED'XI‘EI';RATION CONTENT A NS/LE\gIS
s = MATERIAL DESCRIPTION ° § %
= = <
E % §- (ASTM D2488) § E GRAVEL  SAND SILT CLAY wc y d ¢ Q“ QP Gs |RQD)
q © © g N in bons PL LL o % | pef | ° | tsf | tsf %
>
< 3 oo 00
g 0 Surface Elev.: 10 20 30 40 20 40 20 40 60 80
i ] TOPSOIL (CL): brown; moist; trace roots. 0.2 o3 ~<l19
9 5 . LEAN CLAY (CL): brown; moist; stiff to very stiff; \@? ) 45
5 . with sand; trace gravel. Y 45
3 . Y22 X 172 45
&C 10 n © 7 3.5
F ] 18 4
H 15 12
o 7 17.7 25
2 = @
u ] |
o 203 | X 17.2 |114.8 28 | 225
9 i I
2 25 - —— — 16 175
= ] LEAN CLAY (CL): gray; moist; stiff to very stiff; 25.0 .
Q 7 with sand; trace gravel. I
g 30 fo\)"‘I X 17.1 15
T 7
o . !
3 357 \ 17.6 |113.9 2.9 | 0.75
N 7
g 7 \
40 \ 4y
= n 40.5 ft: thin sand seams. 9 - 215
- 7
o ] | a
S 45 a ]"” 183 2
: \
2 50 g@ t8 3
o ] 51.5 ft: wet sand seam.
J 55 _ _ L
iy . CLAYEY GRAVEL WITH SAND (GC): dark gray; 55.07 @P
g 7 wet; medium dense. 585 1|1 |
3 60 3 POORLY GRADED SAND WITH SILT (SP-SM): 5P ot X 13.1
é a fine to medium grained; dark gray; wet; medium 61.5
z 65 dense.
Z 7
9 7
8 Bottom of Boring at 61.5 feet
J] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4/20/18
% Date Boring Completed: 4/20/18
g ;"ﬁ’?edsy:t t Sjg S o Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
rilling Contractor: ngineering and Testing - - X -
é Drilling Method: HSA and NQ Core SPLIT 3-inch A 4 End of Drilling 50.0 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  51.5 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4546147.4m, E:325270.7m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435

LOG OF BORING GEO-081

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
) g Physical Properties
ko) x WATER
..39_’ 6 D |o5| STANDARD PENETRATION CONTENT SIEVE
- L = |9 TEST DATA o ANALYSIS
s = MATERIAL DESCRIPTION © |2 °
= - <
{ 5% (ASTM D2488) g s o s o WO T Q| q | Gs |RaD)
q © © g N in bons PL LL o % | pef tsf | tsf %
>
< 3 oo 00
g o | _Surface Elev.. 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): brown; moist; trace roots. 0.3 e
9 ] LEAN CLAY (CL): brown; moist; stiff to very stiff; ol
5 5 gray moFtIing; with _sr?md; few gravel; orange and oLt
o ] black oxidation staining. >< 30
E(E 103 573 X 163
— o
i 157 9@?
g . P
i 20 a /
% 7 LEAN CLAY (CL): gray to dark gray; moist to wet; 20.0 9°
2 ] tiff; with d; f I 16.8 [115.9 1.8
E k4 257 stiff; with sand; few grave \ 11 15?':‘—!30 108
el i It
> : ‘
g 307 3513
a ] |
% 35 E ?14
& Y0 |
Q Y 40 3 17.4 3
B : 7
3 . [ ..
S 45 E @ 3 15
8 ] 47.0 ft: hard drilling; cobbles encountered. |
i 50 13
L - 1.5
3 . ]
& . \
S %5 . POORLY GRADED SAND WITH GRAVEL (SP): 55.0/0 ™. §
= ] fine to coarse grained; dark gray to gray; wet; . @ S
3 60 medium dense to dense. o 033 < 103
Q ] SO )
é ] Bottom of Boring at 61.5 feet 61.5
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4117118
% Date Boring Completed: 4/17/18
£ ;°$|Sed§v1t o E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
g D::II::E MZThfior' HSA naineering and esing SPLIT 3-inch A 4 End of Drilling 40.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  25.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4547664.2m, E:326388.0m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-082

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 i . .
é Physical Properties

3 - WATER

E g gls omommrmgen o

s = MATERIAL DESCRIPTION © g &

= - <
E g % (ASTM D2488) @ E GRAVEL  SAND SILT CLAY we y d ¢ Q Qp Gs |RQD
o9 o | ° © g PL LL % | pef | ° | tsf | tsf %
T g N in blows/ft 1 Fes P °
3 n WA
g 0 Surface Elev.: 10 20 30 40 20 40 60 20 40 60 80
H - TOPSOIL (CL): brown; moist; trace roots. 0.2 o 05
3 1 LEAN CLAY (CL): brown; moist; very stiff to hard; T 4
5 5 7 gray mottling; trace gravel; with sand. o? 3.75
5 ] TToM 45
e 10 7 4g = 16 35
4 ] @) K— 17.7 3.75
o 0 o8 2.75
£l ] A
9 153 LEAN CLAY (CL): gray to dark gray; moist; stiff to 15.0 7 15
o . very stiff; with sand; few gravel.
g 20 3 10 186 1
g 25 ] \
Z| ] S 1.75
S ] @?
o 7
2 30 1 QM 19.3 1.75
E 7] \
S 35 By
04 _
g ] /
E 40 + ? T3 X 15.7 125
g:: . 41.3 ft: 1-inch sand seam. /
f SL 45 9 & " " _ AC O ] 10
o ] SILTY SAND (SM): fine to medium grained,; %50
e . brown; wet; loose. 46.0 ~d
@ 50 4 LEAN CLAY (CL): gray to dark gray; moist to wet; o4 _| — 4
9 7 very stiff; with sand. -
o Il Perm
S %5 - Auger refusal on bedrock. 555 >N 172
E d Bottom of Boring at 56.5 feet ’
o 60
Ll -
it ]
o 65
<] Completion Depth: 56.5 Remarks:
g Date Boring Started: 4/18/18
% Date Boring Completed: 4/18/18
g Logged By: IGM o ) SAMPLE TYPES WATER LEVELS (ft) LEGEND
ir Drilling Contractor: EPC Engineering and Testing W End of Drilling MC Moisture Content Q U fined C .
2 Drilling Method: HSA / Mud rotary SPLIT Y by oisture Conten u ncontine ompression
% Ground Surface Elevation: SPOON T AtTime of Drilling  45.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4546818.3m, E:326235.2m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO'083
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 g Physical Properties

®© - o WATER

g3 g |5 swowprmenTon | G

s = MATERIAL DESCRIPTION © |2 %

= - <
E § % (ASTM D2488) % : GRAVEL ~ SAND SILT CLAY WC | Y ¢ Q Qp Gs |RQD

[} a 5= —
q © © g N in bons PL LL e % | pef | ° | tsf | tsf %

>

< 3 s o000
g 0 Surface Elev.: 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): brown; moist; trace roots. 0.3 @3\
3 1 LEAN CLAY (CL): brown; moist; very stiff; with T
5 5 sand; few gravel; gray mottling. oy
& ] ~ 3930
& 10 20 4 157
o a . . . 4
o ] LEAN CLAY (CL): gray; moist; medium stiff to 12.5 ’/@
9 15 . stiff; with sand; few gravel. o \
L — ~
© 4 T 175 | 114 2.3
8 ¥ 20 7 4414 = . oad X 15.9
- . POORLY GRADED SAND WITH SILT (SP-SM): 21.0 ] ,
g . fine grained; brown; wet; dense. S
= 25 - : 250 rfe
9 3 LEAN CLAY (CL): gray; moist to wet; very stiff; : ?
o 30 7 with sand; trace gravel. I
I ] SILTY SAND (SM): fine grained; gray; wet; 30.0 | }@ "~ X 16.8
q : medium dense; trace to some gravel; heaved into EERR /
N 35 augers. o (12
s - R 2
z 7 Bt >
= 40 E oI _
[ . - ——
: ] -
2 457 SILTY SAND (SM): fine grained; gray; wet; very 45.0 R >>@>
e . dense; weathered limestone. Rk 5550/0.5"
g 50 Auger refusal on bedrock. 50.0 :
2 . Bottom of Boring at 50.0 feet
d 55 -
Z i
s .
§ 60
it ]
o 65
<] Completion Depth: 50.0 Remarks:
g Date Boring Started: 4/16/18
% Date Boring Completed: 4/16/18
g '-°999d By: CRL o ) SAMPLE TYPES WATER LEVELS (ft) LEGEND
ir Dr!II!ng Contractor: EPC Engineering and Testing i W Endof Drilling MC Moisture Content Q. Unconfined Compression
o Drilling Method: HSA SPLIT 3-inch = Dry u P
g Ground Surface Elevation: SPOON Shelby Tube N4 AtTime of Drilling  21.0 Y Dry Unit Weight Qp Hand Penetrometer UC
E Coordinates: UTM 17 N:4546775.0m, E:326708.0m - ¢  Friction Angle Gs Specific Gravity
% Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



4300 MarketPoints Drive Sute 200
arketrointe vrive suite
Minneapolis, MN 55435 LOG OF BORING GEO'084
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
© - o WATER
g g 5 smosormeaton | e
- y— (0] %
£ = MATERIAL DESCRIPTION 2 |8 ‘
H| 5 % (ASTM D2488) % ; GRAVEL ~ SAND SILT CLAY WC | Y ¢ Q Qp Gs |RQD
o 2 = 5 |2 PO A
8 w © g- N in blows/ft PL LL e P % | pef | © | tsf | tsf %
>
9 3 o OA00000
g o | Surface Elev.. 10 20 30 40 20 40 60 20 40 60 80
= . LEAN CLAY (CL): brown with gray mottling; moist; & 25
3 v stiff to very stiff; with orange and black oxidation @3 25
= T 51 staining; few sand. 8 45
w 3 6.0 ft: oxidized soil fractures. 219 45
E(E §[1°E el 19.3 45
. A— @@Ll ___| 25
i 15 _ Ss@50/0:4" 18.1|111.3 3.9
g m LIMESTONE; brown with tan and gray; fresh; 15.5[ | |
& 20 3 massive; trace pyrite; trace to no vugs. ‘ 30
9 a | \ 76
- 7
P 25 7] 23.0 ft: thin bedding. \
3 = \
S 7 [ 59
3 . |
2 30 [ -
o) 1 [
3 . [
z 35 7 34.0 - 35.2 ft: quartz seam. [ -
g . -
g 40 ]
g ] [ ‘ 7
5 45 | [
% . I 47
H] 1 [
9 50 \
d . \ | 65
é 55 54.0 ft: several vuggy zones. ‘ ‘ -
E - [
3 60 - ‘ 0
iy ] Bottom of Boring at 60.0 feet 60.0
Z 7
o 7
o 65
<] Completion Depth: 60.0 Remarks:
g Date Boring Started: 417118
% Date Boring Completed: 4/8/18
£ ;°$|Sed§v1t t E;i /EBVYL o Test SAMPLE TYPES WATER LEVELS (ft) LEGEND
rilling Contractor: ngineering and Testing - _ - X -
é Drilling Method: HSA and NQ Core SPLIT 3-inch ROCK J AtTime of Drilling  12.0 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON Shelby Tube CORE z Adter Drilling 14.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordilnates: UTM 17 N:4542846.9m, E:324876.3m v 12 hrs After Drillng 4.0 ¢  Friction Angle Gs Specific Glrawty . .
| Datum: NAD83 < RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-085
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 g Physical Properties
© - o WATER
g3 g |5 swowprmenTon | G
s | = MATERIAL DESCRIPTION 3] § %
= = <
E § % (ASTM D2488) % : GRAVEL ~ SAND SILT CLAY WC | Y ¢ Q Qp Gs |RQD
o & | o I 0 o o
}J__i T % N in blows/ft PL LL FINES % | pcf tsf | tsf %
5 n LALBLHININEND)
g 0 Surface Elev.: 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): brown; moist; trace roots. 0.2 N L
3 1 LEAN CLAY (CL): brown; moist; stiff to very stiff; ol
5 5 gray mottling; with sand; few gravel; black and <4
o . orange oxidation staining. 3 X 157
3:: 10 ] 30
< 7
= J 21
o . fl
9 15 . LEAN CLAY (CL): gray to dark gray; moist to wet; 15.0 ﬁ’j'“ X 15.4
o ] stiff to very stiff; with sand; few gravel. |
g 20 E @15
= 25 %@ 7
S ] /
[hd -
g 307 @I‘a"c X 169
1 7. |
0 | APV oy
% 35 7 35.0 ft: thin wet sand seams. @? ™
% 40 E \ 16
B : ¥
3 45 - L
g ] 45.0 ft: increase in sand and gravel content. Q
) . AN
5 50 > 30
9 . LEAN CLAY (CL): gray to dark gray; moist to wet; 50.0 X 14.2
I ) - )
€ ] very stiff to hard; with sand; with gravel. /
[a) 55 - 2
o . T
2| : |
3 60 L
Ll -
& m Bottom of Boring at 61.5 feet 61.5
o 7
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4117118
% Date Boring Completed: 4/17/18
¢ Logged By: DJz SAMPLE TYPES WATER LEVELS (ft LEGEND
Ol
mf Drilling Contractor: EPC Engineering and Testing W End of Drilling ) ) -
é Drilling Method: HSA giggN Y oy MC M0|sturle Corwtent Q, Unconfined Compression
&] Ground Surface Elevation: ¥ AtTime of Drilling  35.0 7y Dry Unit Weight Q, Hand Penetrometer UC
% Coordinates: UTM 17 N:4547740.3m, E:327077.5m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneasglii, MN 5?54%6 e LOG OF BORING GEO-086

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
© - o WATER
g3 g |5 swowprmenTon | G
s = MATERIAL DESCRIPTION © |2 %
= = <
J s |3 (ASTM D2488) 5|7 oo se aw wc| Y4 ¢ Q| Q| 6s RaD
[} a = —
5 © g , PL LL aats % | pof | © | tsf | tsf %
= © N in blows/ft —x— PNES
3 » WA
g o | _Surface Elev.. 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): dark brown; moist; trace roots. 0.3
9 ] LEAN CLAY (CL): brown; moist; medium stiff to 99
= 5 stiff; with sand; gray mottling. ofF —4 ——— [ _ ] 183
3 ] SILTY SAND (SM): fine grained; gray; moist; very 70l ;*l ‘ >>@50/4
g(:‘ 10 1 dense; weathered limestone. 8.5 ‘
o d LIMESTONE; brown with light gray; fresh to [ 13
% 15 slightly weathered; hard to soft; faint wavy I ‘
E ] bedding; trace small to large vugs. ‘ 56
5 20 18.5 ft: lost water circulation to surface and never ‘ ‘
S ] re-established. I 68
< 3 20.5 - 21.5 ft: white, softer zone. [
= 257 [
S ] | \ 77
0%: 30 28.5 ft: shell fragments. ‘ \
. 86
o 1 [
2 35 [ ‘
. 56
= 7 \
o 40 ‘
£ 1 5 »
2 45 ‘ ‘
o . ‘ 93
i 7
5 503 r
8 n ‘ 78
5 55 -
E - \ | 81
é 60 | I 9%
& 4 Bottom of Boring at 61.5 feet 61.5
o 7
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4/12/18
% Date Boring Completed: 4/12/18
P Logged By: BAA/BWL SAMPLE TYPES WATER LEVELS (ft) LEGEND
& Drilling Contractor: EPC Engineering and Testing At Time of Driling ) ) -
é Drilling Method: HSA and NQ Core SPLIT ROCK T before coringDry MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON CORE Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4545922.4m, E:327750.9m ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-087

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties

© - o WATER

iy g |5 swovpremaon | SIS

s = MATERIAL DESCRIPTION 3] § %

= - <
E g % (ASTM D2488) @ ; GRAVEL  SAND SILT CLAY we y d ¢ Q“ QP Gs |RQD)

[} a = —
q © © g N in bons PL LL e % | pef | ° | tsf | tsf %

>
< 3 i pows V0
g o J|_Surface Elev.. 10 20 30 40 20 40 60 20 40 60 80
E 7 TOPSOIL (CL): brown; moist; trace roots. 0.2 @\\ 25
3 1 LEAN CLAY (CL): brown; moist; very stiff; gray o8 45
5 5 mottling; with sand; few gravel; orange and black Fo 45
o ] oxidation staining. ?} 30 45
g(:: 10 E g@fZJ X 16.3 45
o . 21 35
[ - - d
9 15 7 LEAN CLAY (CL): gray to dark gray; moist to wet; 15.0 i 2
o b 2= stiff to very stiff; with sand; few gravel. \\ % 171 115 24| a4
g ¥ 20 ] }@ 8 X 16.4 2
2 ] /
= 25 @ 3 3
S v. ] |
[d —
g ¥-30 OLA X 15.4 15
@ - N
g 35 - R ) B N 25 45
& N LEAN CLAY (CL): gray to dark gray; moist to wet; 35.0 1? .
% - very stiff; with sand; few gravel. /
= 40 o]
D<: i =~ ~
o] 7 it
2 457 CLAYEY SAND (SC): fine to medium grained; 45.0 ; >@%"X 14.8
8 ] gray; wet; very dense; few gravel. 5 oo )50
g 50 Auger refusal on bedrock. 50.0
2 ] Bottom of Boring at 50.0 feet
g 7
[a) 55
Z i
s .
3 60
Ll -
o ]
o 65
<] Completion Depth: 50.0 Remarks:
g Date Boring Started: 4/20/18
% Date Boring Completed: 4/20/18
£ ;°$|Sed§v1t t E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
N ngineerin n n ™

g D::II::E MZThI:c; o HSA gineering and Testing SPLIT 3-inch A 4 End of Drilling 30.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  20.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4547804.6m, E:327652.3m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435

LOG OF BORING GEO-088

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
© - o WATER
3 g |5 swowprmenTon | G
5 = MATERIAL DESCRIPTION Qg %
= - <
{ 5% (ASTM D2488) g s cun o s o WO Ta & Q0 G5 RO
q © © g N in bons PL LL o % | pef | ° | tsf | tsf %
>
< 3 s o000
g o | _Surface Elev.. 10 20 30 40 20 40 60 20 40 60 80
i ] TOPSOIL (CL): brown; moist; trace roots. 0.3 3
3 . LEAN CLAY (CL): brown; moist; stiff to very stiff; 0l |
5 53 orange oxidation staining; some sand; trace oy
o - gravel. \}@25 18
3:: 10 ] 1©22
E = 7
E . LEAN CLAY (CL): gray; moist; stiff; with sand; few 12.5 @4“
9 157 gravel. (GE R < 167
- ~_
Q 20 4 SSORGE
- ] LIMESTONE; gray to light gray; hard. 21.0[] |
. 15
5 257 [ ‘
g m ‘ 52
5 30 i
T ] LIMESTONE; tan with gray; hard. 30.0[1 | o
o -
|
. [
2 35 I
3 3 \ | 95
- 40 [
& 7 \ 42
3 ] [
5 45 - [
& ] ‘ 63
o , \
g 50 [ |
g - I 92
3| m [ 78
3 60 | : I
it ] Bottom of Boring at 60.0 feet 60.0
Z 7
o 7
o 65
<] Completion Depth: 60.0 Remarks:
g Date Boring Started: 4/14/18
% Date Boring Completed: 4/15/18
7] Logged By: CRL/zz2 SAMPLE TYPES WATER LEVELS (ft) LEGEND
mf Drilling Contractor: EPC Engineering and Testing At Time of Drilling ) ) -
é Drilling Method: HSA and NQ Core SPLIT ROCK T before coringDry MC Moisture Content Q, Unconfined Compression
8 Ground Surface Elevation: SPOON CORE ¥ Dry Unit Weight Q, Hand Penetrometer UC
% Coordinates: UTM 17 N:4545185.4m, E:329414.1m ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO'089
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 g Physical Properties
(]
© - o WATER
g3 g |5 swovpremaon | SIS
s = MATERIAL DESCRIPTION © |2 %
= - <
J s |3 (ASTM D2488) 5|7 won wo s an lwelY4| @] Q |0 Gcs |Ra
s | g s e
8 w © g- N in blows/ft PL LL e P % | pef | © | tsf | tsf %
>
< 3 i pows V0
g o | Surface Elev.. o 10 20 30 40 20 40 60 20 40 60 80
= 1 TOPSOIL (CL): dark brown; moist; trace roots; 0.5 N
é . some sand. 2.5 HQ”
5 5 LEAN CLAY (CL): brown; moist; gray mottling; @\"0
o ] little sand. }@ 7
1,0 TSR g i
ol - s s s . ~ 1
~odl | _
& ¥ 15 - . o S>EOORE" 137
Q ] LIMESTONE; tan to light gray; trace fossils to 15.0| | | - »s
o ] 44.0 ft; trace vugs; clay infilled fractures. ‘
8 20 7 ‘
- 7 [ 32
2 25 |
g . ‘ I 80
% ] \
D: -
O -
9 30 ] ‘ \ 90
3 . [
3 36 A o
2 0] -
z 0 : I 85
4 ] [
ot i
S 45 H \
o 7 [ 93
o a \
i 7
O 50 — ‘
| —
IS . ‘ I 87
i ] |
J 55 ] ‘ I -
E . 57.0 ft: thin clay seam. ‘
é 60 \ 83
z 7 Bottom of Boring at 61.0 feet 61.0
o 7
o 65
<] Completion Depth: 61.0 Remarks:
g Date Boring Started: 4/13/18
% Date Boring Completed: 4/14/18
7] Logged By: BAA/DJZ SAMPLE TYPES WATER LEVELS (ft) LEGEND
w] Drilling Contractor: EPC Engineering and Testing </ After Drilling 05 - ) -
é Drilling Method: HSA and NQ Core SPLIT ROCK = before coring, sat overn.ight MC Mo|stu|fe Corwtent Q,  Unconfined Compression
% Ground Surface Elevation: SPOON CORE J AtTime of Drilling  14.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4545293.9m, E:328728.7m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435

LOG OF BORING GEO-090

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 . . .
J g Physical Properties

3 2 g STANDARD PENETRATION CVS’QIEET SIEVE

- K] I TEST DATA o ANALYSIS

5 = MATERIAL DESCRIPTION e g %

= = <
E % §- (ASTM D2488) § E GRAVEL ] fANDo SILT CLAY wc Yd ¢ Q“ QP Gs |RQD)
9 o © g N in bons PL LL - % | pef | © | tsf | tsf %

%
< 3 o 00
= 0 Surface Elev.: ‘ 10 20 30 40 20 40 60 20 40 60 80
; 1 TOPSOIL (CL): brown; moist; trace roots. 05 @3\ 3
3 1 LEAN CLAY (CL): brown; moist; stiff to very stiff; Sl 45
5 5 gray mottling; with sand; few gravel; orange and 941 45
o ] black oxidation staining. /@{18 45
g(:: 10 3 oS 17.9 45
.u_: d 13 45
a4 15
9 L AE LEAN CLAY (CL): gray to dark gray; moist to wet; 15.0 = 3
o + ] medium stiff to very stiff; with sand; few gravel. \/@17
g 20 3 18.0 - 18.5 ft: wet sandy seam. @? < 165 2
= 25 Lio )
3 . [
N m
8 ] »
% 30 E @\l 2
q \ = N
N ¥ 35 ) ) . <530 25
o ] 35.0 ft: encountered heaving sands in augers. :
é 40 . CLAYEY SAND (SC): fine grained; dark gray; wet; 38.0¢ / -
Z - medium dense to dense; grades to sandy clay in a / Q‘ X 0 =022 144 45
% . few zones.
g 45 E @\34 4
) ] s

2 50 - %
: : ~
a = LEAN CLAY (CL): gray to dark gray; moist to wet; 53.0 .
o 55 - . ) ) 12
Z . stiff; with sand; few gravel; occasional thin lenses @%
<§( ] of sand. \
9 60 1 o™ X 15.9 45
& ] Bottom of Boring at 61.5 feet 61.5
w 7
o 65
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 5/9/18
% Date Boring Completed: 5/9/18
g 'E)°$|Sed§y3t o E;EE o 4 Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
g D::II::E MZThfior' HSA naineering and esing SPLIT 3-inch Y Endof Drilling 35.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  18.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4550571.2m, E:339008.4m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-091
Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
B o WATER
LN g |5 swovpremaon | SIS
s | = MATERIAL DESCRIPTION 3] § %
= - <
E g % (ASTM D2488) @ E GRAVEL  SAND SILT CLAY we y d ¢ Q“ QP Gs |RQD
o9 o | ° © g N in bons PL LL o % | pef | ° | tsf | tsf %
>
< 3 s o000
g o | _Surface Elev.: | 10 20 30 40 20 40 60 20 40 60 80
i ] TOPSOIL (CL): brown; moist; trace roots. 0.7 3
Q ] LEAN CLAY (CL): brown; moist; medium stiff to ©8 25
5 5 7 very stiff; gray mottling; with sand; few gravel; \%'0 45
4 J orange and black oxidation staining. 19
9 i : 0,18, T .2 45
g(:‘ 10 (@ 19 X 16.3 45
5 . 3 45
o 7
14 — 4
Q 15 ] LEAN CLAY (CL): gray to dark gray; moist to wet; 15.0 v 25
& T medium stiff to very stiff; with sand; few gravel.
% 720 . 20.0 ft: thin wet fine sand seams. i X 14.5 3
- 7
E 257 \ i3 X 15.4 |117.4 3.7 \
S ] r
3 30
I . (c? X 16.9 25
o -
9 35 \ 9
| 7 i 1
P 7
- 40 7 + ,
35: . P 5
g 7
> 45 4 Y 18.2 25
9 = 7
i 7
0 50 +1
§ o 5{\ 3
o] ] \ -
J 55 ] 7 45
; .
3 60 | L.
9 ] ol7 X 12.3 45
& 7 Bottom of Boring at 61.5 feet 61.5
2 65
(=]
<] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4/28/18
% Date Boring Completed: 4/28/18
& Logged By: DJZ SAMPLE TYPES WATER LEVELS (ft) LEGEND
@ Drilling Contractor: EPC Engineering and Testing — -
d| Drilling Method: HSA SPLIT 3-inch = Wet Cave-in Depth 48.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube \ 4 End of Drilling Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4548037.1m, E:345589.1m i Rtr}'ll'ime of Driling  20.0 ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 = RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435 LOG OF BORING GEO-092

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties
3 2 g STANDARD PENETRATION CVS’QIEET SIEVE
Aol k] o I TEST DATA % ANALYSIS
5 = MATERIAL DESCRIPTION e g °
= - <
E § % (ASTM D2488) § : GRAVEL  SAND SILT CLAY wc y d ¢ Q“ QP Gs |RQD)
[} a = s
g o © g , PL LL N % | pof | © | tsf | tsf %
[= © N in blows/ft ——x— FINES
3 n WA
= 0 Surface Elev.: . 10 20 30 40 20 40 60 20 40 60 80
H . TOPSOIL (CL): brown; moist; trace roots. 05 e 25
3 1 LEAN CLAY (CL): brown; moist; stiff to very stif; Q" 45
5 5 gray mottling; with sand; few gravel; orange and ©\'~ 45
o . black oxidation staining. § 20 X 166 45
g 10 18 45
o n 19 45
& 15 5
J ] /@ 3 X 15.4 45
[aR -
i ]
[©) 20 | ; I : ) “ 2
9 7 LEAN CLAY (CL): gray to dark gray; moist to wet; 20.0 @%
- . medium stiff to hard; with sand; few gravel. X 17.1 1114.6 26 | 25
g Mo
= 25 5 1.75
§ N4 . |
% + 30 1O 18.1 25
3 : /
¢ 35 .
& ] ] 2
z 7 \
= 40 10 25
L 1 /
s8] B -
> 45 3 Q 18.9 1
9 4 17.9 [113.1 25
g 50 b2 3
g ] T~~~
é 55 ; =+ 50 45
= - o . -
g 60 1 SILTY SAND (SM): fine grained; grayish brown; 58.0 ’ ‘ i ]
g 7 wet; dense. 615 Sl @ X 27
& ] Bottom of Boring at 61.5 feet ’
o 65
o] Completion Depth: 61.5 Remarks:
g Date Boring Started: 4/29/18
% Date Boring Completed: 4/29/18
E 'E)°$|Qed§y3t t E;i — 4 Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
N ngineerin N N ™
g D::II::E MZThI:c; o HSA gineering and Testing SPLIT 3-inch A 4 E]n:u‘;;?s””'”g 57.0 MC Moisture Content Q, Unconfined Compression
g Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling  30.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4548374.3m, E:343629.4m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company

4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435

LOG OF BORING GEO-093

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number: ~ 35741003.00 . . .
g Physical Properties

© - o WATER

g3 g |5 swovpremaon | SIS

s = MATERIAL DESCRIPTION Qg %

= = <
E § % (ASTM D2488) % : GRAVEL ~ SAND SILT CLAY WC | Y ¢ Q Qp Gs |RQD

[} a 5= —
q © © g N in bons PL LL o % | pef | ° | tsf | tsf %

>
< 3 s o000
g o | _Surface Elev.. 10 20 30 40 20 40 60 20 40 60 80
= ] TOPSOIL (CL): brown; moist; trace roots. 0.3 Q] 4
O J : brown; moist; stiff to very stiff; :
3 LEAN CLAY (CL): b t; stiff to very stiff ©l® 45
5 5 gray mottling; with sand; few gravel; orange and )o 21 45
o ] black oxidation staining. @1 6 45
o 10 1 4
o m JO'P X 16.1 4
P={ 7]
f'_’ . LEAN CLAY (CL): gray to dark gray; moist to wet; 12.0 (o;fg 25
& 15 medium stiff to hard; with sand; few gravel. ;@11 35
% .
g 20 §v X 17 25
9 7
3 - /
% ¥ 25 Q' 25
N 02 . oy 18 {113.2 1
9 + 30 = 25
o) 1
|
O] ] /=
z 353 ® 2
: 407 \
3 . 18.3 25
: i
o . |
3 45 7 9 2.5
& . q
i 7
2 50 10 25
3 . N
S 55 - 3 X 2,87t 66.5 14.3
§ . 55.5 - 56.3 ft: wet sand seam. \@? PP PP S N2> ’
3 60 \@40
é ] Bottom of Boring at 61.5 feet 61.5
o 65
é" Completion Depth: 61.5 Remarks:
5] Date Boring Started: 4/29/18
5l Date Boring Completed: 4/29/18
)
£ ;°$|Sed§v1t t E;i Ercineerin and Testi SAMPLE TYPES WATER LEVELS (ft) LEGEND
N ngineerin n N ™

é D::II::E MZThI:cior HSA gineering and Testing SPLIT 3-inch A 4 End of Drilling 255 MC Moisture Content Q, Unconfined Compression
% Ground Surface Elevation: SPOON Shelby Tube N4 At Time of Drilling ~ 30.0 Y Dry Unit Weight Qp Hand Penetrometer UC
% Coordinates: UTM 17 N:4548322.8m, E:343634.7m - ¢  Friction Angle Gs Specific Gravity
| Datum: NAD83 RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.



Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435

LOG OF BORING GEO-094

Telephone: 952-832-2600 Sheet 1 of 1
Project: Seneca Wind Project Location: Seneca County, Ohio Client: sPower
Barr Project Number:  35741003.00 g Physical Properties
(]

B o WATER

¥ g g |5 swewormEron | e

s | = MATERIAL DESCRIPTION ° § %

= - <
s | & (ASTM D2488) s |- o oo wn e we| ¥4 6| Q| os R

[} a = s
o o © g , PL LL % | pof | © | tsf | tsf %
) 3 N in blowsft —x— I
3 N W
g 0 Surface Elev.: 10 20 30 40 20 40 60 20 40 60 80
= ] LEAN CLAY (CL): brown; moist; stiff to very stiff; @i\ 1.5
é - with orange and black oxidation staining; trace ‘@\13 4
E 5 3 sand; gray mottling. 10 45
9 ¥..- it 4
g b A 10.0 ft: transition to mainly gray with orange OP——F—L_] X 142 4
ol Y ] o 50/5"
,_ ] oxidation. >>
b ] s
9 153 CLAYEY SAND (SC): fine grained; brown; wet; 15.0 >@%*
o ] very dense; few to little gravel. 17.0
g 20 7 SILTY SAND (SM): brown; wet; very dense; S>@97X 123
- ] weathered and fractured limestone.
2 25 ] : : 2250/0.5
Z . LIMESTONE; light brown with gray; hard to soft; 24.5 |
N . some wavy bedding; trace small vugs; trace ‘ 23
o 30 pyrite. ‘ [ &
Q ] \
9 7
%_- 35 3 : ‘ 82
@ 7
2 40 3 I ‘ 85
4 ] \
o ] [
g 45 4 \ 100
5 ] -
o 50 | »
& ] \
a . [
g 55 4 \ 100
2 . [ |
3 60 I 82
4 ] Bottom of Boring at 60.5 feet 60.5
z 7
i 7
o 65
<] Completion Depth: 60.5 Remarks:
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May 11, 2018

Robb J. Roy

BARR

Geotechnical Engineer

4700 West 77th Street

Minneapolis, MN 55435
(952) 842-3695

RE: MASW and Seismic Refraction Survey
Seneca Wind Project
Seneca County, Ohio
THG Project No. 881-6820

Dear Mr. Roy:

THG Geophysics, Ltd. (THG) collected seismic velocity data at the proposed Seneca Wind Project located in
Seneca County, Ohio on April 30 - May 1, 2018 (Figure 1). The work scope included the collection of shear
wave velocity data (s-wave) using multichannel analysis of surface wave methods (MASW) and compressional
body-wave velocity data (p-wave) using a refraction method. THG conducted MASW shear-wave tests and
seismic refraction tests at 6 turbine locations throughout the site.

MASW

Multichannel Analysis of Surface Waves (MASW) is a method of collecting shear-wave data using surface wave
velocity analysis (Xia, et al., 2000). One-dimensional (MASW) data were collected at six locations (Figures 2-7).
Elastic waves were initiated using a 16-pound sledge hammer striking a 10” by 10” aluminum plate. The
velocity data were collected using a 24-channel, 4.5-Hz geophone spread with 32 geophones and a 5-foot array.

MASW theory holds that the penetration depth of a surface wave increases with wavelength. Further,
propagation velocity (i.e., phase velocity) is determined mainly by shear-wave velocity of penetrated materials;
consequently, surface waves have nearly the same velocity as shear wave at depth. Through the use of
dispersion curves, or the change of propagation speed (i.e., phase velocity) with wavelength (or frequency), the
shear wave velocity with depth can be derived. Four events (5 stacks each) were recorded and post-processed
using SurfSeis 4.24. These data were then inverted to obtain the associated shear wave velocities (Figures 2-
7).

REFRACTION

Seismic tomographic imaging is a refraction seismic method for showing p-wave velocity at depth in a profile
format. A 24-channel (Geometrics Geode) seismograph using 10 Hz geophones collected p-wave velocity data
with a 3-meter (10-ft) takeout distance. Five events on each seismic line were initiated with a 16-lb sledge
hammer, collected and stacked (5 records) for post processing at each of the 6 locations (Figures 8-13).

Post-processing used of a proprietary processing program, RayFract®, a seismic refraction tomography
software that provides reliable imaging of subsurface velocity. The “smoothin-version” algorithm tomographic
method is based on physically meaningful modeling of seismic first break energy refraction, transmission and
diffraction. Both p-wave and s-wave propagation is modeled with wave paths (also known as Fresnel volumes)
instead of conventional seismic rays. This increases the numerical robustness of the method. A smooth initial 1-
D gradient model is determined directly from the traveltime data, by averaging Delta-t-V (improved Wiechert-
Herglotz) method 1-D velocity-depth profiles along the seismic line. This procedure delivers reliable smoothed
models even in case of velocity inversions. The initial model is then refined with true 2-D WET (Wavepath
Eikonal Traveltime) tomography.
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QUALITY ASSURANCE AND QUALITY CONTROL

The interpretation of geophysically-generated data is not an exact science since the responses to induced
disturbance is affected by many phenomena including buried material, operator error, precipitation, wind and net
changes in ground saturation conditions. Some sources of spurious data can be overcome through a QA/QC
program and use of multiple geophysical methods. The quality control program employed with this study
included frequent checks of the equipment and resurveys of lines and locations. The QA/QC program indicates
that all geophysical equipment functioned as designed during the survey program.

ANALYSIS

Geophysical data collected at the Seneca Wind Project site was of good quality. S-wave velocities range from
approximately 600 ft/s to 4,500 ft/s and p-wave velocities from 3,000 ft/s to 14,500 ft/s (Table 1). The resulting
velocities can be grouped into two different categories at the site. Turbine locations GEO-013, GEO-033, GEO-
061, and GEO-085 exhibit slower velocities at shallower depths and GEO-003 and GEO-066 exhibit much faster
velocities at shallower depths indicating shallower bedrock at turbine locations GEO-003 and GEO-066.

MASW data at all six turbine test locations were used to perform seismic hazard classification (IBS, 2018). All
six sites meet the specification of a Site Class C: Very dense soil and soft rock (Table 2).

Should you have any questions or require additional information, please contact our office at (724) 325-3996 or
via e-mail hlk@thggeophysics.com.

Respectfully,
THG Geophysics, Ltd.

Heather Krivos, G.I.T.
Senior Geophysicist

Enclosures

REFERENCES
IBS, (2018). International Building Code; International Code Council, Inc.

Xia, J.; Miller, R. D.; Park, C. B.; Hunter J. A.; Harris, J. B.; and Ivanov, J., (2002), Comparing shear-wave
velocity profiles inverted from multi-channel surface wave with borehole measurements: Soil Dynamics
Earthquake Engineering, Vol. 22, pp. 181-190.

Geophysical investigations are a non-invasive method of interpreting physical properties of the shallow earth using electrical,
electromagnetic, or mechanical energy. This document contains geophysical interpretations of responses to induced or real-
world phenomena. As such, the measured phenomenon may be impacted by variables not readily identified in the field that can
result in a false-positive and/or false-negative interpretation. THG makes no representations or warranties as to the accuracy of
the interpretations.
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Table 1

Seneca Wind Project
Seneca County, Ohio

s-wave and p-wave Velocity Table

DEPTH GEO-003 GEO-013 GEO-033
(ft below grade) [ s-wave velocity | p-wave velocity || s-wave velocity | p-wave velocity || s-wave velocity | p-wave velocity
(ft/sec) (ft/sec) (ft/sec) (ft/sec) (ft/sec) (ft/sec)
-10 987 3,169 1,530 3,126 782 3,992
-20 955 6,125 1,357 3,499 673 5,344
-30 1,299 7,903 1,186 4,076 1,021 5,647
-40 1,629 10,121 1,413 4,579 1,021 5,865
-50 1,842 11,844 2,050 5,190 1,360 6,312
-60 2,163 13,365 2,050 6,113 1,564
-70 2,163 14,644 2,403 7,450 1,564
-80 2,691 2,403 8,671 1,651
-90 2,691 2,297 9,705 1,651
-100 4,529 2,297 2,070
-110 4,529 2,981 2,070
-120 4,529 2,981
GEO-061 GEO-066 GEO-085
DEPTH
(ft below grade)| s-wave velocity | p-wave velocity | s-wave velocity | p-wave velocity || s-wave velocity | p-wave velocity
(ft/sec) (ft/sec) (ft/sec) (ft/sec) (ft/sec) (ft/sec)
-10 830 3,803 2,251 6,209 830 4,232
-20 617 4,519 2,299 8,340 643 5,431
-30 1,067 4,597 2,439 810 5,018
-40 1,762 5,007 2,492 1,353 5,444
-50 1,984 5,923 2,272 1,629 6,079
-60 1,746 6,618 1,833 1,576 6,861
-70 1,746 7,585 1,833 1,576 8,371
-80 1,584 8,489 1,784 1,573 9,252
-90 1,584 1,784 1,753
-100 3,123 3,399 1,753
-110 3,123 3,399 2,846
-120 3,123 3,399 2,846




Table 2

Seneca Wind Project
Seneca County, Ohio

MASW Seismic Site Classification

GEO-003 GEO-013 GEO-033
Depth (ft) \Zﬁ'/gzg)y Weight || Depth (ft) \zg'lggg Weight || Depth (ft) \zfet'/:g'ct)y Weight
-3.8 1,059 0.04 -4.1 1,542 0.04 -3.6 807 0.04
-8.6 1,128 0.05 -9.2 1,585 0.05 -8.1 831 0.05
-14.6 987 0.06 -15.6 1,530 0.06 -13.8 782 0.06
-22.1 955 0.08 -23.6 1,357 0.08 -20.8 673 0.07
-31.4 1,299 0.09 -33.6 1,186 0.10 -29.7 685 0.09
-43.1 1,629 0.12 -46.1 1,413 0.13 -40.7 1,021 0.11
-57.7 1,842 0.15 -61.7 2,050 0.16 -54.5 1,360 0.14
-76.0 2,163 0.18 -81.2 2,403 0.20 -71.7 1,564 0.17
-98.8 2,691 0.23 -100.0 2,297 0.19 -93.2 1,651 0.22
-100.0 4,529 0.01 -100.0 2,070 0.07
Weighted Average (ft/sec) 1,869 Weighted Average (ft/sec) 1,866 Weighted Average (ft/sec) 1,284
GEO-061 GEO-066 GEO-085
Depth (ft) \Zf‘i'/‘;zg)y Weight | Depth (ft) \(fetllggl:t)y Weight | Depth (ft) \éfet'lzz:)y Weight
-3.7 894 0.04 -3.8 2,328 0.04 -3.9 944 0.04
-8.4 918 0.05 -8.5 2,303 0.05 -8.7 952 0.05
-14.2 830 0.06 -14.4 2,251 0.06 -14.8 830 0.06
-21.4 617 0.07 -21.8 2,299 0.07 -22.3 643 0.08
-30.5 1,067 0.09 -31.1 2,439 0.09 -31.8 810 0.10
-41.9 1,762 0.11 -42.7 2,492 0.12 -43.6 1,353 0.12
-56.1 1,984 0.14 -57.1 2,272 0.14 -58.4 1,629 0.15
-73.8 1,746 0.18 -75.2 1,833 0.18 -76.9 1,576 0.19
-96.0 1,584 0.22 -97.8 1,784 0.23 -100.0 1,573 0.23
-100.0 3,123 0.04 -100.0 3,399 0.02
Weighted Average (ft/sec) 1,534 Weighted Average (ft/sec) 2,152 Weighted Average (ft/sec) 1,314
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Geophysical survey conducted April 30 - May 1, 2018.

MASW data collected using Geometrics Geode 24-channel
seismograph, 4.5 Hz geophones, 5-ft stepout and SurfSeis
4.24 software.

Seismic refraction data collected using Geometrics Geode
24-channel seismograph, 10 Hz geophones, 10-foot stepout
and RayFract 3.15 software.
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Geophysical survey conducted April 30 - May 1, 2018.

MASW data collected using Geometrics Geode 24-channel
seismograph, 4.5 Hz geophones, 5-ft stepout and SurfSeis
4.24 software.

Seismic refraction data collected using Geometrics Geode
24-channel seismograph, 10 Hz geophones, 10-foot stepout
and RayFract 3.15 software.
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Geophysical survey conducted April 30 - May 1, 2018.

MASW data collected using Geometrics Geode 24-channel
seismograph, 4.5 Hz geophones, 5-ft stepout and SurfSeis
4.24 software.

Seismic refraction data collected using Geometrics Geode
24-channel seismograph, 10 Hz geophones, 10-foot stepout
and RayFract 3.15 software.

4280 Old William Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996 Fax: (724) 733-7901
www.thggeophysics.com

5/8/18

5/8/18

5/10/18

PROJ. MGR.

HLK

5/8/18

PROJECT:

Geophysical Investigation
Seneca Wind Project
Seneca Co., Ohio

IscAe

As Noted

[SOURCE:

DRAWING NO:

Figure 3
s-Wave Velocity Profile
GEO-013

PREPARED FOR:

[PROJECT NO:

881-6820

[SHEET TITLE

DWG6820F3




s-WAVE VELOCITY
Depth (ft) Velocity (ft/s

-3.6 807
-8.1 831
-13.8 782
-20.8 673
-29.7 685
-40.7 1,021
-54.5 1,360
-71.7 1,564
-93.2 1,651
-116.5 2,070

Notes

s-Wave Velocity Profile
Depth (feet)

Geophysical survey conducted April 30 - May 1, 2018.

MASW data collected using Geometrics Geode 24-channel
seismograph, 4.5 Hz geophones, 5-ft stepout and SurfSeis

4.24 software.

Seismic refraction data collected using Geometrics Geode
24-channel seismograph, 10 Hz geophones, 10-foot stepout

and RayFract 3.15 software.
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Geophysical survey conducted April 30 - May 1, 2018.

MASW data collected using Geometrics Geode 24-channel
seismograph, 4.5 Hz geophones, 5-ft stepout and SurfSeis

4.24 software.

Seismic refraction data collected using Geometrics Geode
24-channel seismograph, 10 Hz geophones, 10-foot stepout

and RayFract 3.15 software.
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Geophysical survey conducted April 30 - May 1, 2018.

MASW data collected using Geometrics Geode 24-channel
seismograph, 4.5 Hz geophones, 5-ft stepout and SurfSeis

4.24 software.

Seismic refraction data collected using Geometrics Geode
24-channel seismograph, 10 Hz geophones, 10-foot stepout

and RayFract 3.15 software.
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Geophysical survey conducted April 30 - May 1, 2018.

MASW data collected using Geometrics Geode 24-channel
seismograph, 4.5 Hz geophones, 5-ft stepout and SurfSeis
4.24 software.

Seismic refraction data collected using Geometrics Geode
24-channel seismograph, 10 Hz geophones, 10-foot stepout
and RayFract 3.15 software.
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Geophysical survey conducted April 30 - May 1, 2018.

MASW data collected using Geometrics Geode 24-channel
seismograph, 4.5 Hz geophones, 5-ft stepout and SurfSeis
4.24 software.

Seismic refraction data collected using Geometrics Geode
24-channel seismograph, 10 Hz geophones, 10-foot stepout
and RayFract 3.15 software.
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-50 5,923
-60 6,618
-70 7,585
-80 8,489

Notes

Geophysical survey conducted April 30 - May 1, 2018.

MASW data collected using Geometrics Geode 24-channel
seismograph, 4.5 Hz geophones, 5-ft stepout and SurfSeis
4.24 software.

Seismic refraction data collected using Geometrics Geode
24-channel seismograph, 10 Hz geophones, 10-foot stepout
and RayFract 3.15 software.
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Depth (ft below grade)

p-Wave Velocity Profile

Distance (ft)
100

p-WAVE VELOCITY

Depth (ft) Velocity (ft/s
-10 6,209
-20 8,340

4280 Old William Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996 Fax: (724) 733-7901
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Seismic refraction data collected using Geometrics Geode

DRAWING NO:

Figure 12
p-Wave Velocity Profile
GEO-066

24-channel seismograph, 10 Hz geophones, 10-foot stepout
and RayFract 3.15 software.
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Depth (ft below grade)

p-Wave Velocity Profile
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Notes

Geophysical survey conducted April 30 - May 1, 2018.

MASW data collected using Geometrics Geode 24-channel
seismograph, 4.5 Hz geophones, 5-ft stepout and SurfSeis
4.24 software.

Seismic refraction data collected using Geometrics Geode
24-channel seismograph, 10 Hz geophones, 10-foot stepout
and RayFract 3.15 software.
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Appendix D

Physical Laboratory Test Results



Moisture Contents



Water Content Test Summary (ASTM:D2216)

Project: Seneca Wind Job: 11376
Client Barr Engineering Company Date: 4/18/2018
Sample Information & Classification
Boring # Geo-001 Geo-001 Geo-003 Geo-014 Geo-014 Geo-018 Geo-019 Geo-020
Sample #
Depth (ft) 24-25.5 35-36.5 15-16.5 10-11.5 35-36.5 7.5-9 7.5-9 7.5-9
Type Bag Bag Bag Bag Bag Bag Bag Bag
: Lean Cla Lean Cla Lean Cla Sandy Lean Clayey Sand Sandy Lean Lean Cla
Material Y y y y Sand w/gravel yey Clay wra little y
Cl ificati w/sand w/sand w/sand Clay (SP/SP-SM) w/a little gravel ravel w/sand
assification (CL) (CL) (CL) (CL) (SC) g(CL) (CL)
Water Content (%) 17.3 16.7 12.3 16.6 13.6 17.3 19.6 17.1
Sample Information & Classification
Boring # Geo-020 Geo-021 Geo-022 Geo-022 Geo-045 Geo-047 Geo-051 Geo-051
Sample #
Depth (ft) 15-16.5 7.5-9 12.5-14 20-20.5 10-11.5 20-21.5 10-11.5 20-21.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Material Lean Clay Sandy Lean Lean Clay Gravel Clayey Sand | Sandy Lean Sandy Lean | Clayey Sand
Cl ificati w/sand Clay w/sand (GP) w/gravel Clay w/gravel Clay w/gravel
assification (CL) (cL) (CL) (SC) (CL/SC) (cL) (SC/SP-SC)
Water Content (%) 15.3 16.2 12.0 13.0 19.6 13.8 16.3 14.7
Sample Information & Classification
Boring # Geo-53 Geo-053 Geo-053 Geo-053 Geo-068 Geo-078 Geo-084 Geo-086
Sample #
Depth (ft) 15-17.5 25-26.5 45-46.5 55-56.5 10-11.5 5-6.5 10-11.5 5-6.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Material Gravel w{sand Sand Sandy Lean | Clayey Sand Sandy Silt Sandy Lean Lean Clay Lean Clay
Cl ificati and silt (SP/SP-SM) Clay w/gravel w/gravel Clay L) w/sand
assification (GP-GM) (L) (SC) (ML) (CL) (CL)
Water Content (%) 4.9 18.5 14.4 9.5 17.6 19.8 19.3 18.3
Sample Information & Classification
Boring # Geo-089 Geo-094 Geo-094 Geo-096
Sample #
Depth (ft) 15-16.5 10-11.5 20-21.5 7.5-9
Type Bag Bag Bag Bag
. Lean Clay Lean Cla
Material w/sand and a w/sandy Clayey Gravel | Sandy Silt
Classification trace of gravel (GC) (ML/CL-ML)
(CL)
(CL)
Water Content (%) 13.7 14.2 12.3 17.8




Water Content Test Summary (ASTM:D2216)

Project: Seneca Wind Job: 11376
Client Barr Engineering Company Date: 5/16/2018
Sample Information & Classification
Boring # Geo-002 Geo-002 Geo-002 Geo-002 Geo-002 Geo-004 Geo-004 Geo-004
Sample #
Depth (ft) 7.5-9 15-16.5 30-31.5 45-46.5 55-56.5 7.5-9 15-16.5 35-36.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Material Sandy Lean Sandy Lean Sandy Lean Sil_ty Sand g:;%/;'?i?t?e gz;%:lﬁﬁre Sandy Lean Sandy Lean
Classification o Qe Clay vt gravell “%0, e ci cay
(CL) (CL)
Water Content (%) 16.3 16.2 16.6 4.6 12.8 15.8 14.6 18.5
Sample Information & Classification
Boring # Geo-005 Geo-005 Geo-005 Geo-006 Geo-006 Geo-006 Geo-006 Geo-007
Sample #
Depth (ft) 12.5-14 20-21.5 35-36.5 10-11.5 30-31.5 40-41.5 55-57 7.5-9
Type Bag Bag Bag Bag Bag Bag Bag Bag
atoral | Sytamn | IO | S ter | S | | Sy | syt | S
Classification L) gravel of gravel gravel of gravel L) L) of gravel
(CL) (CL) (CL) (CL) (CL)
Water Content (%) 15.9 16.7 16.4 16.7 16.2 15.7 16.9 16.6
Sample Information & Classification
Boring # Geo-007 Geo-007 Geo-008 Geo-008 Geo-008 Geo-013 Geo-013 Geo-013
Sample #
Depth (ft) 12.5-14 25-26.5 10-11.5 15-16.5 30-31.5 7.5-9 20-21.5 30-31.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Material Sandy Lean C?zg/n\c/jv)//al_ti 22e Sandy Lean C?zg/n\c/jv)//al_ti 22e C?:yng\,)/lal_ﬁ :(r:]e Sandy Lean Lean Clay Gravel w/silt
Classification %?_); of gravel %?_); of gravel of gravel Clay (Vé/l?)ravel W(/(S:ir;d ?ggsea&c)i
(CL) (CL) (CL)
Water Content (%) 15.3 15.0 18.2 17.5 14.2 15.8 14.5 11.3
Sample Information & Classification
Boring # Geo-013 Geo-013 Geo-015 Geo-015 Geo-015 Geo-015 Geo-015 Geo-016
Sample #
Depth (ft) 40-41.5 50-51.5 7.5-9 15-16.5 25-26.5 40-41.5 48-48.5 10-11.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Material Sandy Lean | Clayey Sand Lean Clay C?zg/n\c/jv)//al_ti :Ze Sandy Lean Clayey Gravel Clayey Sand C?zg/n\c/jv)//al_ti 22e
Classification o VIR | Ment | ofgmver | SRS o) YIRS | ofgrave
(CL) (CL)
Water Content (%) 24.2 11.6 16.8 18.1 16.3 8.9 12.6 15.0




Water Content Test Summary (ASTM:D2216)

Project: Seneca Wind Job: 11376
Client Barr Engineering Company Date: 5/16/2018
Sample Information & Classification
Boring # Geo-016 Geo-016 Geo-016 Geo-024 Geo-024 Geo-024 Geo-024 Geo-024
Sample #
Depth (ft) 20-21.5 30-31.5 45-46.5 7.5-9 12.5-14 20-21.5 30-31.5 40-41.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Sandy Lean
Material Sandy Lean Lean Clay | Gravel w{sand Lean Clay Lean Clay Lean Clay Clay wia trace | Sand wisilt
e Clay w/sand and silt w/sand w/sand w/sand of aravel (SP-SM)
Classification ) o) (GP-GM) (cL) (L) o) o
Water Content (%) 17.1 18.3 5.4 18.5 18.0 20.9 13.9 17.7
Sample Information & Classification
Boring # Geo-025 Geo-025 Geo-025 Geo-030 Geo-030 Geo-030 Geo-030 Geo-031
Sample #
Depth (ft) 7.5-9 15-16.5 30-31.5 10-11.5 20-21.5 30-31.5 40-41.5 7.5-9
Type Bag Bag Bag Bag Bag Bag Bag Bag
Material Lean Clay Lean Clay Silty Sand Sandy Lean Lean Clay Lean Clay Silty Sand Sandy Lean
Cl ificati w/sand w/sand (SM) Clay w/sand w/sand (SM) Clay
assification L) (L) L) L) L) L)
Water Content (%) 17.2 17.1 14.5 10.3 18.0 15.1 15.0 16.6
Sample Information & Classification
Boring # Geo-031 Geo-031 Geo-033 Geo-033 Geo-033 Geo-033 Geo-033 Geo-034
Sample #
Depth (ft) 15-16.5 25-26.5 10-11.5 20-21.5 35-36.5 45-46.5 60-61.5 7.5-9
Type Bag Bag Bag Bag Bag Bag Bag Bag
. Sandy Lean Lean Clay Lean Clay Sandy Lean
Material Lean Clay Silty Sand Clay w/a little | w/sand and a | w/sand and a Lean Clay Sandy Silt Clay w/a little
w/sand w/gravel w/sand
Classification L) (SM) gravel trace of gravel | trace of gravel L) (ML) gravel
(CL) (cL) (CL) (cL)
Water Content (%) 16.3 23.1 16.2 16.8 16.4 16.0 23.7 15.5
Sample Information & Classification
Boring # Geo-034 Geo-034 Geo-034 Geo-034 Geo-035 Geo-035 Geo-035 Geo-035
Sample #
Depth (ft) 12.5-14 20-21.5 35-36.5 50-51.5 10-11.5 20-21.5 30-31.5 50-51.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Sandy Lean Sandy Lean Sandy Lean
Material L(\i;zacr;wlc?y Ls;ga?]l;xy L(\i;zacr;wlc?y Clayey Sand Sang?/al;ean Clay w/a trace | Clay w/a trace | Clay w/a trace
Classification L) L) L) (SC) L) of gravel of gravel of gravel
(CL) (cL) (CL)
Water Content (%) 16.2 16.4 17.6 13.9 15.7 17.6 17.0 16.4




Water Content Test Summary (ASTM:D2216)

Project: Seneca Wind Job: 11376
Client Barr Engineering Company Date: 5/16/2018
Sample Information & Classification
Boring # Geo-035 Geo-036 Geo-036 Geo-036 Geo-036 Geo-037 Geo-037 Geo-037
Sample #
Depth (ft) 60-61.5 10-11.5 25-26.5 40 55 10-11.5 25-26.5 40-41.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Material C?:yng\,)/lal_ﬁ :(r:]e C?zg/n\c/jv)//al_ti 22e Lean Clay Lean Clay Silty Sand Sandy Lean Lean Clay Lean Clay
Classification | ofgvel | ofgrvel | WSO | wsand | wiravel | Cay | wsad | wsand
(CL) (CL)
Water Content (%) 16.5 16.3 17.9 17.0 7.2 17.3 17.0 17.0
Sample Information & Classification
Boring # Geo-037 Geo-038 Geo-038 Geo-038 Geo-038 Geo-038 Geo-039 Geo-039
Sample #
Depth (ft) 55-56.5 10-11.5 20-21.5 35-36.5 45-46.5 60-61.5 7.5-9 15-16.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Material Sand wisil Sandy Lean Sandy Lean Sandy Lean | Sandy Lean Sandy Lean Sandy Lean
w/silt Clay w/a trace Clayey Gravel
Classification (SP-SM) cly of gravel clay Clay (O) Clay Clay
(CL) cL) (CL) (CL) (CL) (CL)
Water Content (%) 18.3 19.3 17.0 16.6 11.1 7.0 16.9 14.8
Sample Information & Classification
Boring # Geo-039 Geo-039 Geo-040 Geo-040 Geo-040 Geo-040 Geo-040 Geo-040
Sample #
Depth (ft) 25-26.5 40-41.5 10-11.5 15-16.5 25-26.5 35-36.5 50-51.5 60-61.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Material Sandy Lean Sandy Lean Sandy Lean Sandy Lean Sandy Lean Sandy Lean Lean Clay Gravel w/clay
Classification Clay Clay Clay Clay Clay Clay w/sand and silt
(CL) (CL) (CL) (CL) (CL) (CL) (CL) (GC-GM)
Water Content (%) 14.9 13.0 16.5 16.0 16.3 17.1 17.8 11.2
Sample Information & Classification
Boring # Geo-041 Geo-041 Geo-041 Geo-041 Geo-041 Geo-043 Geo-043 Geo-043
Sample #
Depth (ft) 7.5-9 20-21.5 30-31.5 40-41.5 55-56.5 7.5-9 15-16.5 25-26.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Material Caywa e | LoanClay | Lean Ciay | sandyean | o SO0 CR0 | AN S | Lean Gy
Classification gravel W(/éir)]d w(/(s:?_r;d %T_))l of gravel of gravel trace of gravel W(/éT_r)]d
(CL) (CL) (CL) (CL)
Water Content (%) 13.1 17.4 17.1 15.8 14.6 15.4 13.0 17.9




Water Content Test Summary (ASTM:D2216)

Project: Seneca Wind Job: 11376
Client Barr Engineering Company Date: 5/16/2018
Sample Information & Classification
Boring # Geo-043 Geo-043 Geo-044 Geo-044 Geo-044 Geo-044 Geo-044 Geo-044
Sample #
Depth (ft) 35-36.5 50-51.5 7.5-9 12.5-14 20-21.5 35-36.5 45-46.5 60-61.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Sandy Lean Sandy Lean Lean Clay
Material Lean Clay Sandy Lean | Sandy Lean Clay w/a trace | Clay w/a trace | w/sand and a Lean Clay Sandy Lean
i e w/sand Clay Clay w/sand Clay
Classification L) L) (L) of gravel of gravel trace of gravel L) L)
(CL) (CL) (CL)
Water Content (%) 18.8 17.3 15.1 15.9 17.7 18.5 16.7 10.5
Sample Information & Classification
Boring # Geo-056 Geo-056 Geo-056 Geo-056 Geo-059 Geo-059 Geo-059 Geo-059
Sample #
Depth (ft) 7.5-9 15-16.5 25-26.5 45-46.5 7.5-9 12.5-14 20-21.5 30-31.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Sandy Lean Sandy Lean Sandy Lean | Sandy Lean
Material Lean Clay Clay w/a trace | Clay w/a trace Sandy Lean Lean Clay Lean Clay Clay w/a trace | Clay w/a trace
e s w/sand Clay w/sand w/sand
Classification L) of gravel of gravel L) L) L) of gravel of gravel
(CL) (CL) (CL) (CL)
Water Content (%) 16.6 16.5 17.4 16.2 16.4 17.2 12.6 13.5
Sample Information & Classification
Boring # Geo-059 Geo-059 Geo-061 Geo-061 Geo-061 Geo-061 Geo-062 Geo-062
Sample #
Depth (ft) 45-46.5 55-56.5 10-11.5 20-21.5 30-31.5 45-46.5 7.5-9 15-16.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Sandy Lean Sandy Lean | Sandy Lean
Material Clay w/a trace Clayey Sand | Sandy Lean | SandyLean | SandyLean | Sandy Lean Clay w/a trace | Clay w/a trace
i e w/a little gravel Clay Clay Clay Clay
Classification of gravel (SC) L) L) (L) L) of gravel of gravel
(CL) (CL) (CL)
Water Content (%) 18.0 12.7 15.9 14.8 14.1 12.4 15.0 15.2
Sample Information & Classification
Boring # Geo-062 Geo-062 Geo-062 Geo-063 Geo-063 Geo-063 Geo-063 Geo-069
Sample #
Depth (ft) 30-31.5 45-46.5 60-61.5 10-11.5 20-21.5 35-36.5 50-51.5 10-11.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Sandy Lean Sandy Lean Lean Clay
Material Clay w/a trace | Clay w/a trace | w/sand and a Sandy Lean Lean Clay Lean Clay Sandy Lean Lean Clay
i e Clay w/sand w/sand Clay w/sand
Classification of gravel of gravel trace of gravel L) (L) L) (L) L)
(CL) (CL) (CL)
Water Content (%) 16.8 14.6 15.6 17.4 17.3 15.8 13.4 18.8




Water Content Test Summary (ASTM:D2216)

Project: Seneca Wind Job: 11376
Client Barr Engineering Company Date: 5/16/2018
Sample Information & Classification
Boring # Geo-069 Geo-070 Geo-070 Geo-070 Geo-071 Geo-071 Geo-071 Geo-071
Sample #
Depth (ft) 20-21.5 7.5-9 15-16.5 30-31.5 10-11.5 20-21.5 35-36.5 45-46.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
; Sandy Lean Lean Cla Sandy Lean Sandy Lean Sandy Lean
Material Silty Sand Y Lean Clay y Y Y Clayey Sand | Clay wia little
Classification (sM) Clay L) wsand Clay ey (SC) gravel
(CL) (CL) (CL) (CL) L)
Water Content (%) 14.5 16.4 19.9 17.7 16.8 17.1 14.0 14.1
Sample Information & Classification
Boring # Geo-071 Geo-072 Geo-072 Geo-072 Geo-072 Geo-074 Geo-074 Geo-074
Sample #
Depth (ft) 60-61.5 10-11.5 20-21.5 40-41.5 50-51.5 7.5-9 15-16.5 30-31.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
. Sandy Lean Sandy Lean Sandy Lean Sandy Lean Sandy Lean Lean Cla Lean Cla
Material Clay w/a little | Clay w/a trace | Clay w/a trace | Clay w/a trace | Sand wi/silt | Clay w/a trace y y
. w/sand w/sand
Classification gravel of gravel of gravel of gravel (SP-SM) of gravel L) L)
(CL) (CL) (CL) (CL) (CL)
Water Content (%) 14.0 15.9 16.5 13.5 14.3 14.9 17.2 18.2
Sample Information & Classification
Boring # Geo-074 Geo-074 Geo-079 Geo-079 Geo-079 Geo-079 Geo-079 Geo-081
Sample #
Depth (ft) 45-46.5 60-61.5 7.5-9 15-16.5 30-31.5 45-46.5 60-61.5 10-11.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Sandy Lean Sandy Lean Lean Clay
Material Clay wia little | Clay wia little | =620 Clay | LeanClay | LeanClay | o0y 04, Sand Lean Clay
e w/sand w/sand w/sand w/sand
Classification gravel gravel (L) L) (L) trace of gravel (SP) L)
(CL) (CL) (CL)
Water Content (%) 13.4 12.8 17.2 17.7 17.1 18.3 13.1 16.3
Sample Information & Classification
Boring # Geo-081 Geo-081 Geo-081 Geo-082 Geo-082 Geo-082 Geo-082 Geo-082
Sample #
Depth (ft) 24-25.5 40-41.5 60-61.5 10-11.5 20-21.5 30-31.5 40-41.5 55-55.9
Type Bag Bag Bag Bag Bag Bag Bag Bag
Lean Clay
: Lean Clay Sandy Lean Sand wi/silt Sandy Lean Lean Clay Lean Clay w/sand and Lean Clay
Material Clay w/a trace Clay wi/a trace
cl ificati w/sand of aravel and gravel of aravel w/sand w/sand pockets of w/sand
assification (CL) 9 (SP-SM) 9 (CL) (CL) clayey sand (CL)
(CL) (CL)
(CL)
Water Content (%) 18.6 17.4 10.3 17.7 18.6 19.3 15.7 17.2




Water Content Test Summary (ASTM:D2216)

Project:

Seneca Wind Job: 11376
Client Barr Engineering Company Date: 5/16/2018
Sample Information & Classification
Boring # Geo-083 Geo-083 Geo-083 Geo-085 Geo-085 Geo-085 Geo-085 Geo-087
Sample #
Depth (ft) 10-11.5 20-21.5 30-31.5 7.5-9 15-16.5 30-31.5 50-51.5 10-11.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
. Lean Cla Sandy Lean Lean Clay Lean Clay Lean Clay Lean Clay Lean Clay
Material w/sandy Clay w/a trace | Silt w/sand | w/sand and a | w/sand and a | w/sand and a | w/sand and a | w/sand and a
Classification (L) of gravel (ML) trace of gravel | trace of gravel | trace of gravel | trace of gravel | trace of gravel
(CL) (CL) (CL) (CL) (CL) (CL)
Water Content (%) 15.7 15.9 16.8 15.7 15.4 16.9 14.2 16.3
Sample Information & Classification
Boring # Geo-087 Geo-087 Geo-087 Geo-088 Geo-088 Geo-091 Geo-091 Geo-091
Sample #
Depth (ft) 20-21.5 30-31.5 45-46.5 7.5-9 15-16.5 10-11.5 20-21.5 30-31.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Sand wr/silt Sandy Lean
Material Lean Clay Sandy Lean and a little Sandy Lean Lean Clay Lean Clay Clay wia trace Lean Clay
Classification w/sand Clay gravel Clay w/sand w/sand of gravel w/sand
(CL) (CL) (SP-SM) (CL) (CL) (CL) L) (CL)
Water Content (%) 16.4 15.4 14.8 18.0 16.7 16.3 14.5 16.9
Sample Information & Classification
Boring # Geo-091 Geo-091 Geo-092 Geo-092 Geo-092 Geo-092 Geo-092 Geo-093
Sample #
Depth (ft) 45-46.5 60-61.5 7.5-9 15-16.5 30-31.5 45-46.5 60-61.5 10-11.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Lean Clay Lean Clay
Material Lean Clay Sandy Lean Lean Clay Lean Clay Lean Clay wisand and a Silt wisand and a
Classification w/sand Clay w/sand w/sand w/sand trace of gravel (ML) trace of gravel
(CL) (CL) (CL) (CL) (CL) L) L)
Water Content (%) 18.2 12.3 16.6 15.4 18.1 18.9 27.0 16.1
Sample Information & Classification
Boring # Geo-093 Geo-093 Geo-093
Sample #
Depth (ft) 20-21.5 40-41.5 55-56.5
Type Bag Bag Bag
Silty Sand
. Lean Clay Lean Clay w/occasional
Material w/sand and a | w/sand and a

Classification

trace of gravel

trace of gravel

pieces of clay
and a trace of

(CL) (cL) gravel
(SM)
Water Content (%) 17.0 18.3 14.3




Water Content Test Summary (ASTM:D2216)

Project:

Seneca Wind

Job: 11376
Client Barr Engineering Company Date: 5/25/2018
Sample Information & Classification
Boring # Geo-009 Geo-009 Geo-009 Geo-042 Geo-042 Geo-052 Geo-052 Geo-052
Sample #
Depth (ft) 7.5-9 35-36.5 55-56.5 7.5-9 55-56.5 10-11.5 35-36.5 55-56.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Material Lean Clay Lean Clay }_ear;CIaC)'/ L cl L Cl Lean Clay Lean Clay Lean Clay
Classification w/sand w/sand t\:;i:nof Z?av:I e?&_) ay e?gl_) ay w/sand w/sand w/sand
(CL) (CL) L) (CL) (CL) (CL)
Water Content (%) 16.6 16.3 14.5 20.3 17.2 14.4 19.3 19.0
Sample Information & Classification
Boring # Geo-075 Geo-075 Geo-075 Geo-075 Geo-076 Geo-076 Geo-076 Geo-076
Sample #
Depth (ft) 10-11.5 20-21.5 35-36.5 55-56.5 7.5-9 25-26.5 40-41.5 55-56.5
Type Bag Bag Bag Bag Bag Bag Bag Bag
Lean Cla
Material Lean Clay | LeanClay 1\ .., clay w}_se;rgjifg a| Wsand and Silty Clayey | 63N Clay V\Il_/iat?a(zgagf
Classification W(/é?_r;d W(/é"?‘_r)‘d (CL) trace of gravel p°2;itds of | cL-MuML) W(/é?_r)‘d gravel
(CL) L) (CL)
Water Content (%) 15.3 16.9 19.8 14.4 12.3 16.8 18.0 20.0
Sample Information & Classification
Boring # Geo-090 Geo-090 Geo-090 Geo-090
Sample #
Depth (ft) 10-11.5 20-21.5 40-41.5 60-61.5
Type Bag Bag Bag Bag
Material Lean Clay Lean Clay Silty Sand Lean Clay
Classification w/sand w/sand (SM) w/sand
(CL) (CL) (CL)
Water Content (%) 17.9 16.5 14.4 15.9

Sample Information & Classifi

cation

Boring #

Sample #

Depth (ft)

Type

Material
Classification

Water Content (%)




Atterberg Limits



Laboratory Test Summary

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date: 4/19/2018
Sample Information & Classification
Boring # Geo-001 Geo-003 Geo-089
Sample #
Depth (ft) 12.5-14 15-16.5 10-11.5
Sample Type Bag Bag Bag
Material Lean Clay Lean Clay Sandy Lean
. w/sand w/sand Clay
Classification (L) L) L)
Atterberg Limits (ASTM:D4318)
Liquid Limit 31 27 36
Plastic Limit 16 15 19
Plasticity Index 15 12 17

Sample Information & Classification

Boring #

Sample #

Depth (ft)

Sample Type

Material
Classification

Atterberg Limits (ASTM:D4318)

Liquid Limit

Plastic Limit

Plasticity Index




Laboratory Test Summary

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date: 5/18/2018
Sample Information & Classification
Boring # Geo-024 Geo-025 Geo-031 Geo-035 Geo-043 Geo-056 Geo-081 Geo-082
Sample #
Depth (ft) 20-21.5 15-16.5 15-16.5 7.5-9 10-11.5 55-56.5 24-25.5 10-11.5
Sample Type Bag Bag Bag Bag Bag Bag Bag Bag
Sandy Lean
Material Lean Clay Lean Clay Lean Clay Sandy Lean Sandy Lean Lean Clay Lean Clay Clay wia trace
Cl ificati w/sand w/sand w/sand Clay Clay w/sand w/sand of gravel
assification (CL) (CL) (CL) (CL) (cL) (CL) (CL) (CL)
Atterberg Limits (ASTM:D4318)
Liquid Limit 31 32 29 36 32 26 30 35
Plastic Limit 16 16 16 18 16 16 15 16
Plasticity Index 15 16 13 18 16 10 15 19

Sample Information & Classification

Boring #

Sample #

Depth (ft)

Sample Type

Material
Classification

Atterberg Limits (ASTM:D4318)

Liquid Limit

Plastic Limit

Plasticity Index




Laboratory Test Summary

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date: 5/25/2018
Sample Information & Classification
Boring # Geo-076
Sample #
Depth (ft) 25-26.5
Sample Type Bag
Material Silty Clay
Classification (CL-ML/ML)
Atterberg Limits (ASTM:D4318)
Liquid Limit 18
Plastic Limit 14
Plasticity Index 4

Sample Information & Classification

Boring #

Sample #

Depth (ft)

Sample Type

Material
Classification

Atterberg Limits (ASTM:D4318)

Liquid Limit

Plastic Limit

Plasticity Index




Grain Size



Grain Size Distribution ASTM D422 JobNo.: 11376
Project:|Seneca Wind Test Date:  5/7/18
Reported To:|Barr Engineering Company Report Date:  5/14/18
Sample
Location / Boring No. Sample No. Depth (ft)  Type Soil Classification
X Geo-002 45-46.5 Bag Silty Sand w/a little gravel (SM)
o Geo-013 30-31.5 Bag Gravel w/silt and sand (GP-GM)
% Geo-025 30-31.5 Bag Silty Sand (SM)
Gravel Sand Hydrometer Analysis
Coarse [ Fine Coarse | Medium | Fine Fines
100 Kﬁf\ 3 #h #0 # # #100 #
N "\\
d RN \
' N
90 . N A
Y Y
80 . %
v N\ -
v \
70 ~
\ \
60 : \\ L
£ T \
£ 50 . v
E . R
5 . %
5 N
B~ 40 > \
30 B \
. AN
20 . \
9.
. ‘\(
10 e
0
50 20 5 2 5 2 05 02 005 002
100 10 1 Grain Size (mm) 0.1 0.001
Other Tests Percent Passing
X ° & b 3 ° [ X <
Liquid Limit Mass (g)| 687.3 400.3 151.2 Deo
Plastic Limit 2" D3
Plasticity Index 1.5" Dyo
Water Content 4.6 11.3 14.5 1"l 100.0 100.0 Cy
Dry Density (pcf) 3/4"]  98.2 93.7 Ce
Specific Gravity 3/8"| 93.2 67.5 Remarks:
Porosity #41 864 50.5
Organic Content #10| 70.6 343 100.0
pH #20| 494 23.5 100.0
Shrinkage Limit #40| 29.7 18.0 99.8
Penetrometer #1001 17.7 12.6 79.4
Qu (psf) #200( 15.1 10.7 453
(* = assumed)
OIL
9530 James Ave South NGINEERING

ESTING, INC.

Bloomington, MN 55431




Grain Size Distribution ASTM D422 JobNo.: 11376
Project:|Seneca Wind Test Date:  5/9/18
Reported To:|Barr Engineering Company Report Date:  5/14/18
Sample
Location / Boring No. Sample No. Depth (ft)  Type Soil Classification
X Geo-093 55-56.5 Bag Silty Sand w/ occasional pieces of clay and a trace of gravel (SM)
[ ]
&
Gravel Sand Hydrometer Analysis
Coarse [ Fine Coarse | Medium Fine Fines
100 34 g #h #10 # # #100 #
Tk
S
90 \
AN
N
80 <\
70
60 \
o0 \
|
& 50 \
X
15
=¥ 40 \\
30
20
10
0
50 20 5 2 5 2 02 005 002
100 10 1 Grain Size (mm) 0.1 0.001
Other Tests Percent Passing
X ° & b 3 ° [ X <
Liquid Limit Mass (g)] 220.6 Deo
Plastic Limit 2" Dag
Plasticity Index 1.5" Dyo
Water Content 14.3 1" Cy
Dry Density (pcf) 3/4" Ce
Specific Gravity 3/8"| 100.0 Remarks:
Porosity #41 972
Organic Content #10| 922
pH #20| 80.8
Shrinkage Limit #40| 66.2
Penetrometer #100| 449
Qu (psf) #200| 335
(* = assumed)
OIL
9530 James Ave South NGINEERING Bloomington, MN 55431

ESTING, INC.




Grain Size Distribution ASTM D422 JobNo.: 11376
Project:|Seneca Wind Test Date:  4/17/18
Reported To:|Barr Engineering Company Report Date:  4/19/18
Sample
Location / Boring No. Sample No. Depth (ft)  Type Soil Classification
X Geo-014 45-46.5 Bag Silty Sand (SM)
[ ]
&
Gravel Sand Hydrometer Analysis
Coarse [ Fine Coarse | Medium | Fine Fines
100 34 3 K #10 # # #100 #
90 \\
\
80 \
\
" \
60
o0
|
& 50 \
E
2
& 40 \
AN
30 \\
20 \
K
10
0
100 50 20 10 5 2 1 Gls'ain Size (m?n ) 01 05 02 001 005 020 001
Other Tests Percent Passing
X ° O X ° & X ° [
Liquid Limit Mass (g)| 265.4 Deo
Plastic Limit 2" D3
Plasticity Index 1.5" Dyo
Water Content 1" Cy
Dry Density (pcf) 3/4" Ce
Specific Gravity 3/8" Remarks:
Porosity #41 100.0
Organic Content #10| 914
pH #20| 60.5
Shrinkage Limit #40| 39.2
Penetrometer #100| 235
Qu (psf) #200| 179
(* = assumed)
OIL
9530 James Ave South NGINEERING

ESTING, INC.

Bloomington, MN 55431




Grain Size Distribution ASTM D422 JobNo.: 11376
Project:|[Seneca Wind Test Date:  5/22/18
Reported To:|Barr Engineering Company Report Date:  5/25/18
Sample
Location / Boring No. Sample No. Depth (ft)  Type Soil Classification
X Geo-090 40-41.5 Bag Silty Sand (SM)
[ ]
&
Gravel Sand Hydrometer Analysis
Coarse | Fine Coarse | Medium I Fine Fines
100 2 3/4 3/8 #10 20 #4 #100 #200
N
AN
90 \
\
\
\
80
\
\
\
70
\
\
\\
60 \
£ \
&
& 50
=
8
g
40
30
20
10
0
100 50 20 10 2 1 5 2 0.1 .05 .02 0.01 .005 .002 0.001
Grain Size (mm) ' ' '
Other Tests Percent Passing
X ° <& % ° & X o <&
Liquid Limit Mass (g)| 158.8 Deo
Plastic Limit 2" Dg3o
Plasticity Index 1.5" Dyo
Water Content 14.4 1" Cy
Dry Density (pcf) 3/4" Ce
Specific Gravity 3/8" Remarks:
Porosity #41 100.0
Organic Content #10] 999
pH #20| 99.7
Shrinkage Limit #40| 98.2
Penetrometer #100| 70.2
Qu (psf) #200| 478
(* = assumed)
OIL
NGINEERING

9530 James Ave South

ESTING, INC.

Bloomington, MN 55431




Grain Size Distribution ASTM D422 JobNo.: 11376

Project:|[Seneca Wind Test Date:  5/11/18
Reported To:|Barr Engineering Company Report Date:  5/17/18
Sample
Location / Boring No. Sample No. Depth (ft)  Type Soil Classification
* Geo-036 25-26.5 Bag Lean Clay w/sand (CL)
o Geo-043 15-16.5 Bag Lean Clay w/sand and a trace of gravel (CL)
% Geo-056 60-61.5 Bag Sandy Lean Clay w/a little gravel (CL)
Gravel Sand Hydrometer Analysis
Coarse | Fine Coarse | Medium I Fine Fines
100 2 — — #4 #1Io #2 #4 #100 #200
~ R
T == -
90 ~i_ BBE SN
T~ ~
[~ 3 ~ o -
80 ~|- Bis SEN
~ \\
~ N
70 \\i\
N \\
60 A R
%0 — o\
g e 3
2 -
N\
% 50 " X
g ® ) ) \\
] » N
A~ . hNAN
40 \ s\
\ \\‘\
. > N\ N
N
30 i < AN
N %
20 ©
10
0
100 50 20 10 5 2 1 5 2 0.1 .05 .02 0.01 .005 .002 0.001
Grain Size (mm) ' ' '
Other Tests Percent Passing
X ° <& % ° & X o <&
Liquid Limit Mass (g)| 1544 199.5 277.4 Deo
Plastic Limit 2" Dg3o
Plasticity Index 1.5" Dyg
Water Content 17.9 13.0 1" Cy
Dry Density (pcf) 3/4" 100.0 Ce
Specific Gravity 2.68* 2.68* 2.68* 3/8"| 100.0 100.0 98.6 Remarks:
Porosity #4| 98.2 97.9 94.3
Organic Content #10] 96.1 94.9 89.7
pH #20| 93.8 92.1 85.5
Shrinkage Limit #40| 915 89.6 81.6
Penetrometer #100| 86.5 83.7 74.7
Qu (psf) #200| 828 79.3 69.3
(* = assumed)
OIL
9530 James Ave South ! NGINEERING Bloomington, MN 55431

ESTING, INC.




Grain Size Distribution ASTM D422 JobNo.: 11376

Project:|Seneca Wind
) Test Date: 5/11/18

Reported To:|Barr Engineering Company Report Date: 5/17/18
Sample
Location / Boring No. Sample No. Depth (ft)  Type Soil Classification
Spec 1 Geo-036 25-26.5 Bag Lean Clay w/sand (CL)
Spec 2 Geo-043 15-16.5 Bag Lean Clay w/sand and a trace of gravel (CL)
Spec 3 Geo-056 60-61.5 Bag Sandy Lean Clay w/a little gravel (CL)
Sieve Data
Specimen 1 Specimen 2 Specimen 3
Sieve % Passing Sieve % Passing Sieve % Passing
2" 2" 2"
1.5" 1.5" 1.5"
1" 1" 1"
3/4" 3/4" 3/4" 100.0
3/8" 100.0 3/8" 100.0 3/8" 98.6
#4 98.2 #4 97.9 #4 94.3
#10 96.1 #10 94.9 #10 89.7
#20 93.8 #20 92.1 #20 85.5
#40 91.5 #40 89.6 #40 81.6
#100 86.5 #100 83.7 #100 74.7
#200 82.8 #200 79.3 #200 69.3
Hydrometer Data
Specimen 1 Specimen 2 Specimen 3
Diameter (mm) % Passing Diameter % Passing Diameter % Passing
0.027 73.4 0.027 72.9 0.028 60.2
0.018 67.2 0.018 66.8 0.018 55.6
0.011 59.7 0.011 58.3 0.011 46.2
0.008 53.0 0.008 52.5 0.008 42.7
0.006 49.3 0.006 45.1 0.006 35.8
0.003 36.5 0.003 35.3 0.003 29.7
0.001 26.7 0.001 24.9 0.001 20.9
Remarks
Specimen 1 Specimen 2 Specimen 3
OIL
NGINEERING
9530 James Ave South Bloomington, MN 55431

ESTING, INC.




Grain Size Distribution ASTM D422

Job No.: 11376

Project:|[Seneca Wind

Test Date:  5/11/18

Reported To:|Barr Engineering Company

Report Date:  5/17/18

Sample
Location / Boring No. Sample No. Depth (ft)  Type Soil Classification
* Geo-091 7.59 Bag Lean Clay (CL)
[ ]
&
Gravel Sand Hydrometer Analysis
Coarse | Fine Coarse | Medium I Fine Fines
100 2 3/4 38 #10 #20 #40 #100 00
K
90 -
\\
80 ‘\
A
N\
\\
70 N\
60
o0 \
g AN
g AN
<50 AN
g AN
£ A
40 X
AN
AN
\\
30 X
20
10
0
100 50 20 10 2 1 5 2 0.1 .05 .02 0.01 .005 .002 0.001
Grain Size (mm) ' ' '
Other Tests Percent Passing
* ° <& X ° <& * L <&
Liquid Limit Mass (g)| 176.7 Deo
Plastic Limit 2" Dg3o
Plasticity Index 1.5" Dyg
Water Content 1" Cy
Dry Density (pcf) 3/4" Ce
Specific Gravity 2.68* 3/8"| 100.0 Remarks:
Porosity #41  99.9
Organic Content #10] 99.1
pH #20| 98.1
Shrinkage Limit #40| 97.1
Penetrometer #100| 944
Qu (psf) #200| 913
(* = assumed)
OIL
NGINEERING

9530 James Ave South

ESTING, INC.

Bloomington, MN 55431




Grain Size Distribution ASTM D422

Job No.: 11376
Project:[Seneca Wind Test Date:  5/11/18
Reported To:|Barr Engineering Company Report Date: 5/17/18
Sample
Location / Boring No. Sample No. Depth (ft)  Type Soil Classification
Spec 1 Geo-091 7.5-9 Bag Lean Clay (CL)
Spec 2
Spec 3
Sieve Data
Specimen 1 Specimen 2 Specimen 3
Sieve % Passing Sieve % Passing Sieve % Passing
2" 2" 2"
1.5" 1.5" 1.5"
1" 1" 1"
3/4" 3/4" 3/4"
3/8" 100.0 3/8" 3/8"
#4 99.9 #4 #4
#10 99.1 #10 #10
#20 98.1 #20 #20
#40 97.1 #40 #40
#100 94.4 #100 #100
#200 91.3 #200 #200
Hydrometer Data
Specimen 1 Specimen 2 Specimen 3
Diameter (mm) % Passing Diameter % Passing Diameter % Passing
0.026 84.7
0.017 77.4
0.010 67.6
0.008 58.9
0.006 51.6
0.003 39.8
0.001 29.4
Remarks
Specimen 1 Specimen 2 Specimen 3
OIL
NGINEERING
9530 James Ave South Bloomington, MN 55431

ESTING, INC.




Dry Unit Weight



Laboratory Test Summary

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date: 5/22/18
Sample Information & Classification
Boring # Geo-034
Sample #
Depth (ft) 24-25
Type or BPF TWT
Sandy Lean
Classification Cla;c \ggvt::ce
(CL)
Water Content, Dry Density (ASTM:D7263)
Water Content (%) 16.1

Dry Density (pcf)

111.3

Sample Information & Classification

Boring #

Sample #

Depth (ft)

Type or BPF

Classification

Water Content, Dry Density (ASTM:D7263)

Water Content (%)

Dry Density (pcf)

Sample Information & Classification

Boring #

Sample #

Depth (ft)

Type or BPF

Classification

Water Content, Dry Density (ASTM:D7263)

Water Content (%)

Dry Density (pcf)




Unconfined Compressive Shear Strength



Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  4/23/18
Remarks:
7
Boring: Geo-003  Depth: 7.5-9
Sample #:
6 4 Soil Type: Sandy Lean Clay (CL)
Strain Rate (in/min): 0.030
5 | Sample Type: SB
Dia. (in) 1.39 Ht. (in) 278
"';,' Height to Diameter Ratio: 2.0
£
" 4 Unconfined Comp. Strength: 6.59  tsf
3 Strain at Failure (%): 10.8
5
. 3] | W.C. (%): __14.4 | Sketch of Specimen After
3 Yd (pcf):  120.4 Failure
x = 1
-
>
02
D g
1
0 ‘ ‘ : : :
0 2 4 6 8 10 12 14 16 18 20
Axial Strain (%)
7 Boring:  Geo-014 Depth: 20-21.5
Sample #:
. Soil Type: Lean Clay w/sand (CL)
Strain Rate (in/min): 0.030
Sample Type: SB
5 4
o Dia. (in): 1.35 Ht. (in): 2.77
ﬁ Height to Diameter Ratio: 2.1
=,
A // Unconfined Comp. Strength: 6.32  tsf
o / Strain at Failure (%):  20.0
s &
n A
o 3 W.C. (%): 149 Sketch of Specimen After
S Yd (pcf): 120.5 Failure
a
D2 /‘i’A
[a] /’ § \> p(
1 /// \Z
0 : : : : \\//

0 2 4 6 8 10 12 14 16 18 20 \\\_______,//

Axial Strain (%)

OIL _
NGINEERING Bloommgton, MN 55431

ESTING, INC.

9530 James Ave South




Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  4/23/18
Remarks:
° Boring: Geo-021  Depth: 12.5-14
Sample #:
£ Soil T
L off Type: Lean Clay w/sand (CL)
4 ,0/'
Strain Rate (in/min): 0.030
Sample Type: SB
3.5 el Dia. (in) 1.35 Ht. (in) 2.78
H Height to Diameter Ratio: 2.1
8 Y _ 21
" / Unconfined Comp. Strength: 425  tsf
§ 5.5 v Strain at Failure (%): 20.0
&
. W.C. (%): 13.0 | Sketch of Specimen After
3 2 Yd (pcf): 125.2 Failure
x e |
I
5151
a
14
0.5 4
0 ‘ . . .
0 6 8 10 12 14 16 18 20
Axial Strain (%)
2.5 Boring: Geo-026 Depth: 10-11.5
Sample #:
il Type:
Soil Type Lean Clay w/sand (CL)
21 /—M"—\’\\ Strain Rate (in/min): 0.030
/ r Sample Type: SB
o Dia. (in): 1.38 Ht. (in): 2.80
2] Height to Diameter Ratio: 2.0
£1.5 _
a Unconfined Comp. Strength: 213  tsf
o Strain at Failure (%):  16.1
s -
0
U] W.C. (%): 22.5 | Sketch of Specimen After
S Yd (pcf): 105.2 Failure
.
>
0
a
0.5
0 ; ; ; ‘
0 6 8 10 12 14 16 18 20 N
Axial Strain (%)

9530 James Ave South

OIL
NGINEERING

ESTING, INC.

Bloomington, MN 55431




Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  4/23/18
Remarks:
3
Boring: Geo-050  Depth: 10-11.5
Sample #:
il Type:
) s ] / Soil Type Lean Clay w/sand (CL)
Strain Rate (in/min): 0.030
Sample Type: SB
5 | Dia. (in) 1.35 Ht. (in) 2.78
o Height to Diameter Ratio: 2.1
£
" Unconfined Comp. Strength: 274  tsf
8 1.5 / Strain at Failure (%): 20.0
4
. W.C. (%): 17.8 | Sketch of Specimen After
3 Yd (pcf):  115.6 Failure
g - |
-
>
0
a S
0.5
0 ‘ : :
0 8 10 12 14 16 18 20
Axial Strain (%)
3.5 Boring:  Geo-053 Depth: 35-36.5
Sample #:
il Type:
5 Soil Type Lean Clay w/sand (CL)
Strain Rate (in/min): 0.030
Sample Type: SB
2.5
o Dia. (in): 1.37 Ht. (in): 2.75
ﬁ Height to Diameter Ratio: 2.0
-
a Unconfined Comp. Strength: 3.21 tsf
o Strain at Failure (%):  20.0
& 1.5
a7 W.C. (%): 14.0 Sketch of Specimen After
% Yd (pcf):ﬂ‘ Failure
o
>
0 1
(=]
-
0.5 A
0 ; ; ; ; \
0 8 10 12 14 16 18 20

Axial Strain (%)

9530 James Ave South

OIL
NGINEERING

ESTING, INC.

Bloomington, MN 55431




Project:

Unconfined Stress/Strain Curves ,stm: p2166

Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  4/23/18
Remarks:
6
Boring: Geo-089  Depth: 10-11.5
Sample #:
il Type:
s Soil Type Sandy Lean Clay (CL)
Strain Rate (in/min): 0.030
Sample Type: SB
4 Dia. (in) 1.36 Ht. (in) 2.78
“';’l Height to Diameter Ratio: 2.0
£
" Unconfined Comp. Strength: 493 tsf
§ N Strain at Failure (%): 11.5
&
. W.C. (%): 18.9 | Sketch of Specimen After
3 Yd (pcf):  110.7 Failure
q ]
o 1
5 LL: 36
(a PL: 19
PI: 17
1
0 : ‘ :
0 8 10 12 14 16 18 20
Axial Strain (%)
1 Boring: Depth:
Sample #:
0.9 Soil Type:
0.8+ Strain Rate (in/min):
Sample Type:
0.7
o Dia. (in): Ht. (in):
) Height to Diameter Ratio:
£0.6
A Unconfined Comp. Strength: tsf
g 0.5 Strain at Failure (%):
fa]
(%)
0.4 W.C. (%): Sketch of Specimen After
% Yd (pcf): | Failure
I
o 0.3 A
(=]
0.2
0.1 A
0 : ‘ ‘ :
0 8 10 12 14 16 18 20
Axial Strain (%)

9530 James Ave South

OIL
NGINEERING

ESTING, INC.

Bloomington, MN 55431




Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
3
Boring: Geo-005 Depth: 25-26
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
2.5 M
/—*’* — |
Strain Rate (in/min): 0.060
Sample Type: 3T
] Dia. (in) 2.88 Ht. (in) 5.96
o Height to Diameter Ratio: 2.1
L
" Unconfined Comp. Strength: 2.50 tsf
01 5 Strain at Failure (%): 1.7
Vi - -
&
. W.C. (%): 16.8 | Sketch of Specimen After
3 Yd (pcf):  115.0 Failure
T ‘
-
>
0
a
0.5
0 ‘ : : :
0 6 8 10 12 14 16 18 20
Axial Strain (%)
3.5 Boring:  Geo-006 Depth: 20-21.7
Sample #:
/‘ Soil Type: Lean Clay w/sand and a little gravel
(CL)
3] /
Strain Rate (in/min): 0.060
Sample Type: 3T
2.5
o Dia. (in): 2.88 Ht. (in): 5.98
ﬁ Height to Diameter Ratio: 2.1
-
a Unconfined Comp. Strength: 3.31 tsf
o Strain at Failure (%): 125
& 1.5
a7 W.C. (%): 16.6 | Sketch of Specimen After
,3 Yd (pcf):__115.9 | Failure
o
>
0 1
(=]
0.5
0 . . . .
0 6 8 10 12 14 16 18 20

Axial Strain (%)

9530 James Ave South

OIL
NGINEERING

ESTING, INC.

Bloomington, MN 55431



Project:
Client:
Remarks:

Unconfined Stress/Strain Curves ,stm: p2166

Seneca Wind

Job: 11376

Barr Engineering Company

Date:  5/22/18

Deviator Stress (tsf)

/

2 4 6 8 10 12 14 16 18
Axial Strain (%)

20

Boring: Geo-006 Depth: 45-47

Sample #:

Lean Clay w/sand, a little gravel, and a

Soil Type: patch of sand (CL)

Strain Rate (in/min): 0.060

Sample Type: 3T

Dia. (in) 2.89 Ht. (in) 5.98
Height to Diameter Ratio: 2.1

Unconfined Comp. Strength: 2.31 tsf
Strain at Failure (%): 8.4

W.C. (%): __16.7 | Sketch of Specimen After
Yd (pcf):  114.8 Failure

Deviator Stress (tsf)

2 4 6 8 10 12 14 16 18
Axial Strain (%)

20

Boring:  Geo-008 Depth: 20-22
Sample #:

Lean Clay w/sand and a trace of gravel

Soil Type: (CL)

Strain Rate (in/min): 0.060

Sample Type: 3T

Dia. (in): 2.88 Ht. (in): 5.96
Height to Diameter Ratio: 2.1

Unconfined Comp. Strength: 217  tsf
Strain at Failure (%): 15.1

W.C. (%): 18.5 Sketch of Specimen After
Yd (pcf):  112.2 Failure

OIL
NGINEERING

ESTING, INC.

9530 James Ave South

Bloomington, MN 55431



Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
6
Boring: Geo-013  Depth: 15-16.5
Sample #:
Soil Type: Lean Clay w/sand and a little gravel
(CL)
5 4
Strain Rate (in/min): 0.060
Sample Type: 3T
4 Dia. (in) 2.88 Ht. (in) 5.98
o Height to Diameter Ratio: 2.1
£
o \\ Unconfined Comp. Strength: 491  tsf
§ 5 Strain at Failure (%): 47
g
. W.C. (%): 16.6 | Sketch of Specimen After
3 Yd (pcf):  115.2 Failure
d ‘
-
>
0
a
14
0 : : :
0 8 10 12 14 16 18 20
Axial Strain (%)
3 Boring:  Geo-016 Depth: 28-30
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
2.5
Strain Rate (in/min): 0.060
Sample Type: 3T
o 2 / Dia. (in): 2.89 Ht. (in): 5.97
ﬁ Height to Diameter Ratio: 2.1
a Unconfined Comp. Strength: 2.66 tsf
g 1.5 Strain at Failure (%): 20.0
&
“ W.C. (%): 16.9 | Sketch of Specimen After
S Yd (pcf): 1155 Failure
o = 1
o} 1
>
0
(=]
0.5
0 ‘ ‘ ‘ ‘
0 8 10 12 14 16 18 20 N
Axial Strain (%)

9530 James Ave South

OIL
NGINEERING

ESTING, INC.

Bloomington, MN 55431




Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
2.5 .
Boring: Geo-033  Depth: 23-25
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
2
/ Strain Rate (in/min): 0.060
/ Sample Type: 3T
_ Dia. (in) 2.90 Ht. (in) 5.95
o ‘/#’// Height to Diameter Ratio: 2.1
21.5
" Unconfined Comp. Strength: 2.07 tsf
g Strain at Failure (%): 18.5
5
. W.C. (%): 16.9 | Sketch of Specimen After
s ] Yd (pcf):~ 114.9 Failure
L |
-
>
0
a
0.5 ’
.5 1 N \
: — \ — \
0 2 4 6 8 10 12 14 16 18 20
Axial Strain (%)
3.5 Boring:  Geo-034 Depth: 38-40
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
34
Strain Rate (in/min): 0.060
Sample Type: 3T
2.5
o / Dia. (in): 2.89 Ht. (in): 5.96
ﬁ Height to Diameter Ratio: 2.1
-
a Unconfined Comp. Strength: 3.04 tsf
o Strain at Failure (%):  20.0
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Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
2.5 .
Boring: Geo-035 Depth: 18-20
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
2 —
/ Strain Rate (in/min): 0.060
Sample Type: 3T
_ Dia. (in) 2.90 Ht. (in) 5.95
o Height to Diameter Ratio: 2.1
21.5
" Unconfined Comp. Strength: 218  tsf
g Strain at Failure (%): 20.0
5
. W.C. (%): 17.8 | Sketch of Specimen After
s ] Yd (pcf):~ 112.8 Failure
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Axial Strain (%)
3 Boring:  Geo-035 Depth: 22-24
Sample #:
/—o——.\_ Soil Type: Lean Clay w/sar;gl_a)nd a little gravel
2.5 /
/ Strain Rate (in/min): 0.060
Sample Type: 3T
" 2 Dia. (in): 2.89 Ht. (in): 5.95
ﬁ Height to Diameter Ratio: 2.1
a Unconfined Comp. Strength: 2.77  tsf
g 1.5 Strain at Failure (%): 15.1
&
o W.C. (%): 17.0 Sketch of Specimen After
3 Yd (pcf):  114.9 Failure
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Project:

Unconfined Stress/Strain Curves ,stm: p2166

Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
2.5 .
Boring: Geo-035 Depth: 37-39
Sample #:
— |
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
2 Pt
/ Strain Rate (in/min): 0.060
Sample Type: 3T
_ Dia. (in) 2.90 Ht. (in) 5.96
o Height to Diameter Ratio: 2.1
21.5
" Unconfined Comp. Strength: 2.28  tsf
3 Strain at Failure (%): 20.0
4
. W.C. (%): 17.5 | Sketch of Specimen After
s ] Yd (pcf):~ 114.0 Failure
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Axial Strain (%)
2.5 Boring:  Geo-036 Depth: 33-35
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
2 | [ Strain Rate (in/min): 0.060
/ Sample Type: 3T
o / Dia. (in): 2.88 Ht. (in): 5.95
Heigh Di Ratio: 2.1
;, - o eight to Diameter Ratio
u / Unconfined Comp. Strength: 2.06 tsf
o Strain at Failure (%): 18.5
&
U] W.C. (%): 17.3 Sketch of Specimen After
9 /' Yd (pcf): 113.8 Failure
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Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
3.5 .
Boring: Geo-037  Depth: 17-19
Sample #:
| — ’ e . . Lean Clay w/sand and a trace of gravel
Soil Type:
3] (CL)
Strain Rate (in/min): 0.060
2.5 Sample Type: 3T
_ Dia. (in) 2.88 Ht. (in) 5.97
o Height to Diameter Ratio: 2.1
£
® 2 Unconfined Comp. Strength: 3.19  tsf
g Strain at Failure (%): 16.8
5
) 1.5 4 W.C. (%): 17.0 | Sketch of Specimen After
3 Yd (pcf):  115.0 Failure
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3.5 Boring:  Geo-037 Depth: 33-35
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
> ’/*/_“—_—‘_‘N\
—] Strain Rate (in/min): 0.060
/ Sample Type: 3T
2.5
o Dia. (in): 2.88 Ht. (in): 5.96
ﬁ Height to Diameter Ratio: 2.1
-
a Unconfined Comp. Strength: 297 tsf
o Strain at Failure (%):  15.1
ﬁ1 5
a7 W.C. (%): 17.3 Sketch of Specimen After
3 Yd (pcf):  113.7 Failure
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Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
3
Boring: Geo-039  Depth: 28-30
Sample #:
Soil Type: .
505 | —— Sandy Lean Clay w/a little gravel (CL)
Strain Rate (in/min): 0.060
Sample Type: 3T
o, Dia. (in) 2.88 Ht. (in) 5.97
o Height to Diameter Ratio: 2.1
£
” / Unconfined Comp. Strength: 254  tsf
01 s Strain at Failure (%): 18.4
Vi - ="
&
. W.C. (%): 14.0 | Sketch of Specimen After
3 Yd (pcf):  123.1 Failure
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3.5 Boring:  Geo-040 Depth: 23-25
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
34
/"__._\' Strain Rate (in/min): 0.060
/ Sample Type: 3T
2.5
o / Dia. (in): 2.89 Ht. (in): 5.97
ﬁ Height to Diameter Ratio: 2.1
-
a Unconfined Comp. Strength:  2.91  tsf
o Strain at Failure (%):  16.8
& 1.5
a7 W.C. (%): 16.6 | Sketch of Specimen After
,3 Yd (pcf):__115.8 | Failure
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Unconfined Stress/Strain Curves ,stm: p2166

Axial Strain (%)

20

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
3 Boring: Geo-041  Depth: 1517
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
L —— (CL)
2.5+ /
Strain Rate (in/min): 0.060
Sample Type: 3T
o, Dia. (in) 2.88 Ht. (in) 5.98
o Height to Diameter Ratio: 2.1
£
" Unconfined Comp. Strength: 2,55 tsf
0 1.5 Strain at Failure (%): 20.0
Vi -
&
. W.C. (%): 17.5 | Sketch of Specimen After
3 Yd (pcf):  114.3 Failure
g - |
-
>
0
a
0.5 4 \\
/ /
0 ‘ ‘ : >\
0 8 10 12 14 16 18 20 ~
Axial Strain (%)
2.5 Boring: Geo-043 Depth: 30-32
Sample #:
il Type:
Soil Type Lean Clay w/a trace of gravel (CL)
2 1 Strain Rate (in/min): 0.060
Sample Type: 3T
o Dia. (in): 2.89 Ht. (in): 5.95
2] Height to Diameter Ratio: 2.1
£1.5 ,/ 9 _
a / Unconfined Comp. Strength: 1.97  tsf
o Strain at Failure (%):  20.0
&
uooq W.C. (%): 18.6 | Sketch of Specimen After
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Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
3 Boring: Geo-044  Depth: 25-27
/_.’—‘ﬁ Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
2.5 1
Strain Rate (in/min): 0.060
Sample Type: 3T
] Dia. (in) 2.89 Ht. (in) 5.97
o Height to Diameter Ratio: 2.1
£
" Unconfined Comp. Strength: 2.84  tsf
01 5 Strain at Failure (%): 18.4
Vi -
&
. W.C. (%): 17.7 | Sketch of Specimen After
3 Yd (pcf):  113.8 Failure
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Axial Strain (%)
3.5 Boring: Geo-056 Depth: 17-19
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
34
Strain Rate (in/min): 0.060
Sample Type: 3T
2.5
o / Dia. (in): 2.88 Ht. (in): 5.96
ﬁ Height to Diameter Ratio: 2.1
-
a Unconfined Comp. Strength: 290 tsf
o Strain at Failure (%):  20.0
& 1.5
a7 W.C. (%): 171 Sketch of Specimen After
,3 Yd (pcf):__115.4_| Failure
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Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
2
Boring: Geo-056  Depth: 43-45
Sample #:
b8 Soil T
| o—T ot type: Sandy Lean Clay w/a little gravel (CL)
1 . 6 /
/ Strain Rate (in/min): 0.060
o Sample Type: 3T
A 1.4 Dia. (in) 2.88 Ht. (in) 5.96
o Height to Diameter Ratio: 2.1
£1.2
" / Unconfined Comp. Strength: 1.73  tsf
§ 1 Strain at Failure (%): 20.0
g
“ W.C. (%): __16.7 | Sketch of Specimen After
S 0-81 Yd (pcf): 116.9 Failure
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4 Boring:  Geo-059 Depth: 18-20
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
3.5 (CL)
Strain Rate (in/min): 0.060
3 Sample Type: 3T
o / Dia. (in): 2.89 Ht. (in): 5.97
ﬁ 2.5 Height to Diameter Ratio: 2.1
A / Unconfined Comp. Strength: 3.47  tsf
g 2 4 Strain at Failure (%): 20.0
s &
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q W.C. (%): 17.0 Sketch of Specimen After
,3 1.5 Yd (pcf): _115.3 | Failure
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Project:
Client:
Remarks:

Unconfined Stress/Strain Curves ,stm: p2166

Seneca Wind

Job: 11376

Barr Engineering Company

Date:  5/22/18

Deviator Stress (tsf)

yd

6 8 10 12 14 16 18
Axial Strain (%)

20

.5
Boring: Geo-059  Depth: 47-49
Sample #:
4 . . Lean Clay w/sand and a little gravel
/-—*\“___ Soil Type: (cL)
-5 =l Strain Rate (in/min): 0.060
Sample Type: 3T
5] Dia. (in) 2.89 Ht. (in) 5.98
o Height to Diameter Ratio: 2.1
£
w25 Unconfined Comp. Strength: 3.97 tsf
0 Strain at Failure (%): 16.7
. 1 W.C. (%): 14.8 | Sketch of Specimen After
3 Yd (pcf):  119.9 Failure
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Axial Strain (%)
3 Boring: Geo-063 Depth: 23-25

Sample #:

Soil Type: Lean Clay w/sand and a trace of gravel

(CL)
Strain Rate (in/min): 0.060
Sample Type: 3T
Dia. (in): 2.89 Ht. (in): 5.97
Height to Diameter Ratio: 2.1

Unconfined Comp. Strength: 2.68  tsf
Strain at Failure (%): 20.0

W.C. (%): 16.6 Sketch of Specimen After
Yd (pcf):  115.6 Failure
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Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
3 Boring: Geo-071  Depth: 15-17
Sample #:
o Soil Type: Lean Clay w/sar;gl_a)nd a little gravel
2.54 / —e—
Strain Rate (in/min): 0.060
Sample Type: 3T
o, Dia. (in) 2.89 Ht. (in) 5.96
o Height to Diameter Ratio: 2.1
L
" Unconfined Comp. Strength: 2.62 tsf
01 5 Strain at Failure (%): 13.4
Vi - -
&
. W.C. (%): 16.4 | Sketch of Specimen After
3 Yd (pcf):  116.3 Failure
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3.5 Boring:  Geo-072 Depth: 18-20
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
34
Strain Rate (in/min): 0.060
Sample Type: 3T
2.5
o / Dia. (in): 2.89 Ht. (in): 5.96
ﬁ Height to Diameter Ratio: 2.1
-
a Unconfined Comp. Strength: 3.09 tsf
o Strain at Failure (%):  20.0
& 1.5
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% Yd (pcf):ﬂ‘ Failure
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Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
3
Boring: Geo-074  Depth: 23-25
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
2.5 1
// Strain Rate (in/min): 0.060
Sample Type: 3T
] Dia. (in) 2.89 Ht. (in) 5.97
o Height to Diameter Ratio: 21
L
" Unconfined Comp. Strength: 2.64 tsf
315 Strain at Failure (%): 20.0
Vi -
&
. W.C. (%): 16.9 | Sketch of Specimen After
3 Yd (pcf):  115.3 Failure
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2.5 Boring:  Geo-077 Depth: 22-24
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
2 1 Strain Rate (in/min): 0.060
/’///,4 Sample Type: 3T
o Dia. (in): 2.89 Ht. (in): 5.97
2] Height to Diameter Ratio: 2.1
£1.5 _
a Unconfined Comp. Strength: 2.05 tsf
o Strain at Failure (%):  13.4
&
U] W.C. (%): 174 Sketch of Specimen After
,3 Yd (pof):__114.2_| Failure
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Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
1.8 .
Boring: Geo-077  Depth: 45-47
Sample #:
1.6 4 /‘_\\ Soil Type: Lean Clay w/sand and a trace of gravel
/ \\ (CL)
1.4 A Strain Rate (in/min): 0.060
Sample Type: 3T
1 Dia. (in) 2.88 Ht. (in) 5.95
o Height to Diameter Ratio: 2.1
£
w 1 Unconfined Comp. Strength: 1.67 tsf
0 Strain at Failure (%): 15.1
H
©0no.8 | W.C. (%): -
“ -C.(%): __16.9 | Sketch of Specimen After
3 Yd (pcf):  117.2 Failure
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3 Boring:  Geo-079 Depth: 20-22
Sample #:
/—‘_‘ﬂ\- Soil Type: L6an Clay wisand and a trace of gravel
/ (CL)
2.5
/ Strain Rate (in/min): 0.060
Sample Type: 3T
o 2 Dia. (in): 2.89 Ht. (in): 5.97
ﬁ Height to Diameter Ratio: 2.1
a Unconfined Comp. Strength: 2.80 tsf
g 1.5 Strain at Failure (%): 16.8
&
o W.C. (%): 17.2 Sketch of Specimen After
3 Yd (pcf):  114.8 Failure
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Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
3.5 .
Boring: Geo-079  Depth: 35-37
Sample #:
. . Lean Clay w/sand and a little gravel
3 Soil Type: (L)
/__‘_ ¢ |
/ Strain Rate (in/min): 0.060
2.5 Sample Type: 3T
_ Dia. (in) 2.89 Ht. (in) 5.96
! Height to Diameter Ratio: 2.1
£
® 2 Unconfined Comp. Strength: 2.88 tsf
i Strain at Failure (%): 15.1
5
o 1.5 4 W.C. (%): 17.6 | Sketch of Specimen After
3 Yd (pcf):  113.9 Failure
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2 Boring:  Geo-081 Depth: 22-24
Sample #:
1.8 Soil Type: Lean Clay w/sand and a trace of gravel
//k_+_-’\\ (CL)
1.6+ / Strain Rate (in/min): 0.060
/ Sample Type: 3T
1.4
o e Dia. (in): 2.90 Ht. (in): 5.96
2] Height to Diameter Ratio: 2.1
£1.2 —_—
a Unconfined Comp. Strength: 1.75  tsf
g Strain at Failure (%): 15.1
&
Ho.g W.C. (%): 16.8 | Sketch of Specimen After
% Yd (pcf):ﬂ‘ Failure
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Project:
Client:
Remarks:

Unconfined Stress/Strain Curves ,stm: p2166

Seneca Wind

Job: 11376

Barr Engineering Company

Date:  5/22/18

Deviator Stress (tsf)

//H '

6 8 10 12 14 16 18
Axial Strain (%)

20

Boring: Geo-083  Depth: 18-20

Sample #:

Lean Clay w/sand and a trace of gravel

Soil Type: (CL)

Strain Rate (in/min): 0.060

Sample Type: 3T

Dia. (in) 2.89 Ht. (in) 5.96
Height to Diameter Ratio: 2.1

Unconfined Comp. Strength: 2.31 tsf
Strain at Failure (%): 15.1

W.C. (%): __17.5 | Sketch of Specimen After
Yd (pcf):  114.0 Failure

Deviator Stress (tsf)
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6 8 10 12 14 16 18
Axial Strain (%)
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Boring:  Geo-087 Depth: 18-20
Sample #:

Lean Clay w/sand and a trace of gravel

Soil Type: (CL)

Strain Rate (in/min): 0.060

Sample Type: 3T

Dia. (in): 2.89 Ht. (in): 5.97
Height to Diameter Ratio: 2.1

Unconfined Comp. Strength: 237  tsf
Strain at Failure (%): 6.7

W.C. (%): 1741 Sketch of Specimen After
Yd (pcf):  115.0 Failure
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Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
4
Boring: Geo-091  Depth: 23-25
Sample #:
3.5 //\ Soil Type: Lean Clay w/sand and a little gravel
— \ (L)
3] Strain Rate (in/min): 0.060
Sample Type: 3T
_ \ Dia. (in) 2.89 Ht. (in) 5.97
o5 Height to Diameter Ratio: 2.1
L
" Unconfined Comp. Strength: 3.69 tsf
§ 5 Strain at Failure (%): 134
g
. W.C. (%): 15.4 | Sketch of Specimen After
3 1.5 Yd (pcf):  117.4 | Failure
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3 Boring:  Geo-092 Depth: 22-24
Sample #:
Soil Type: Lean Clay w/sand and a little gravel
(CL)
2.5 /,,.,—o’—‘_‘_
Strain Rate (in/min): 0.060
/ Sample Type: 3T
o 2 / Dia. (in): 2.89 Ht. (in): 5.96
ﬁ Height to Diameter Ratio: 2.1
a Unconfined Comp. Strength: 2,55 tsf
g 1.5 Strain at Failure (%): 18.5
&
o W.C. (%): 171 Sketch of Specimen After
3 Yd (pcf):  114.6 Failure
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Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
3
Boring: Geo-092  Depth: 47-49
Sample #:
Soil Type: Lean Clay w/sand and a little gravel
(CL)
2.5 1
—
/'/ T~ Strain Rate (in/min): 0.060
Sample Type: 3T
] Dia. (in) 2.88 Ht. (in) 5.97
o Height to Diameter Ratio: 2.1
£
" Unconfined Comp. Strength: 2.46  tsf
01 s Strain at Failure (%): 15.1
Vi -
&
. W.C. (%): 17.9 | Sketch of Specimen After
3 Yd (pcf):  113.1 Failure
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1.2 Boring: Geo-093 Depth: 27-29
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
1 4
Strain Rate (in/min): 0.060
Sample Type: 3T
081 Dia. (in): 2.89 Ht. (in): 5.97
ﬁ Height to Diameter Ratio: 2.1
a Unconfined Comp. Strength: 1.00 tsf
g 0.6 Strain at Failure (%): 20.0
&
“ W.C. (%): 18.0 | Sketch of Specimen After
S / Yd (pcf):__113.2_| Failure
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Unconfined Stress/Strain Curves ,stm: p2166

ESTING, INC.

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
3
Boring: Geo-009  Depth: 22-24
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
2.5 1
—-r—0—1o | . .
Strain Rate (in/min): 0.060
Sample Type: 3T
o, Dia. (in) 2.89 Ht. (in) 5.97
o Height to Diameter Ratio: 2.1
L
" Unconfined Comp. Strength: 239 tsf
01 5 Strain at Failure (%): 16.7
Vi - -
&
. W.C. (%): 16.8 | Sketch of Specimen After
3 Yd (pcf):  115.3 Failure
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2.5 Boring:  Geo-042 Depth: 17-19
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
24 Strain Rate (in/min): 0.060
Sample Type: 3T
o / Dia. (in): 2.88 Ht. (in): 5.97
g 15 s Height to Diameter Ratio: 2.1
a / Unconfined Comp. Strength: 218  tsf
o Strain at Failure (%):  20.0
&
U] W.C. (%): 171 Sketch of Specimen After
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Axial Strain (%)
OIL
9530 James Ave South NGINEERING Bloomington, MN 55431



Unconfined Stress/Strain Curves ,stm: p2166

Project: Seneca Wind Job: 11376
Client: Barr Engineering Company Date:  5/22/18
Remarks:
2
Boring: Geo-042  Depth: 37-39
Sample #:
1.8
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
1.6 A
Strain Rate (in/min): 0.060
Sample Type: 3T
A 1.4 Dia. (in) 2.88 Ht. (in) 5.96
o Height to Diameter Ratio: 2.1
1.2
® / Unconfined Comp. Strength: 1.83  tsf
§ 1 Strain at Failure (%): 20.0
&
. W.C. (%): 18.3 | Sketch of Specimen After
3 0-81 Yd (pcf): 112.3 Failure
L e |
I
o 0.6 -
a
0.4 1 \
0.2
/
0 ‘ ‘ ‘ ‘ ‘ \\
0 2 4 6 8 10 12 14 16 18 20 7
Axial Strain (%)
2 Boring: Geo-076 Depth: 15-17
. . Sample #:
// . . Lean Clay w/sand and a trace of gravel
1.8 // Soil Type: (CL)
1.6 1 Strain Rate (in/min): 0.060
Sample Type: 3T
1.4
o 4 Dia. (in): 288  Ht (in): 5.96
2] Height to Diameter Ratio: 2.1
£1.2
a Unconfined Comp. Strength: 1.90 tsf
g 1 Strain at Failure (%): 18.5
&
4o 8 W.C. (%): 17.7 Sketch of Specimen After
% Yd (pcf): i Failure
I
o 0.6
(=]
0.4
0.2 A
\
\
0 ; ; ; ; <
0 2 4 6 8 10 12 14 16 18 20 \\\_\/
Axial Strain (%)
OIL
9530 James Ave South NGINEERING Bloomington, MN 55431

ESTING, INC.



Unconsolidated-Undrained Triaxial Compressive Strength



Triaxial U-U Stress/Strain Curves (ASTM:D2850)

Project: Seneca Wind

Job: 11376

Client: Barr Engineering Company

Date:  4/23/18

Remarks: Specimens trimmed to given sizes; Allowed to adjust under applied confining pressures for about 10 minutes.

3 Boring:  Geo-001 Depth: 17-19
Sample #:
Soil Type: Lean Clay w/sand and a little gravel
(CL)
Strain Rate (in/min): 0.060
2. Sample Type: 3T
Dia. (in) 2.89 Ht. (in) 5.91
W Height to Diameter Ratio: 2.04
b
g)) Max Deviator Stress: 3.09 tsf
2 Strain at Failure (%): 10.2
3 Confining Pressure: 0.95 tsf
ol W.C. (%,__17.1 | Sketch of Specimen After
% Yd (pcf) 1146 | Failure
o
S
[
[a]
0.
r %
6 Boring: Geo-001 Depth: 43-44.5
‘ ‘ ‘ ‘ ‘ Sample #:
Soil Type: Lean Clay w/sand and a little gravel
(CL)
51
‘ Strain Rate (in/min): 0.060
‘ ‘ ‘ ‘ ‘ Sample Type: 3T
4 - _— ] Dia. (in): 2.88 Ht. (in): 6.04
bl ‘ ‘ ‘ ‘ ‘ Height to Diameter Ratio: ~ 2.09
a ="
('?, ‘ ‘ ‘ ‘ ‘ Max Deviator Stress: 4.84 tsf
3 34 Strain at Failure (%): 141
& ‘ ‘ ‘ ‘ ‘ Confining Pressure: 223  tsf
g W.C. (%): 16.1 Sketch of Specimen After
s ‘ ‘ ‘ ‘ ‘ Yd (pcf):  117.5 Failure
o2 ] 1
S
[
- R
1 7 - o o N
VN U v
0 2 4 6 8 10 12 14 16 18 20

Axial Strain (%)

OIL
9530 James Ave South  J= NGINEERING

ESTING, INC.

Bloomington, MN 55431




Project:
Client:

Triaxial U-U Stress/Strain Curves (ASTM:D2850)

Seneca Wind

Job: 11376

Barr Engineering Company

Date:  4/24/18

Remarks: Specimens trimmed to given sizes; Allowed to adjust under applied confining pressures for about 10 minutes.

4T4
JF‘

Boring: 16.5-17.5

Sample #:

Geo-003 Depth:

SOl TYPE: o ndy Lean Clay wia little gravel (GL)

Strain Rate (in/min): 0.060

Sample Type: 3T

Dia. (in) 2.86 Ht. (in) 5.99
Height to Diameter Ratio: 2.09

ESTING, INC.

; | . ]
0]
P
a 1 ‘ ‘ ‘ ‘ ‘ ‘ ‘ Max Deviator Stress:  1.52  tsf
2 Strain at Failure (%): 20.0
8 ‘ Confining Pressure: ~ 0.88  tsf
" | | W.C.(%,__14.7 | Sketch of Specimen After
% ‘ ‘ ‘ ‘ ‘ ‘ ‘ Yd (pef) 1201 | Failure
0 0.6
[
- | e
e e
0 2 4 6 8 10 12 14 16 18 20
Axial Strain (%)
Boring: Geo-019 Depth: 12-14
‘ ‘ ‘ ‘ ‘ Sample #:
Soil Type: Lean Clay w/sand and a little gravel
(CL)
—o—0—
‘ Strain Rate (in/min): 0.060
‘ ‘ ‘ ‘ Sample Type: 3T
- _— Dia. (in): 2.89 Ht. (in): 5.92
bl ‘ ‘ ‘ ‘ ‘ Height to Diameter Ratio: ~ 2.05
a =
('?, ‘ ‘ ‘ ‘ ‘ Max Deviator Stress: 2.54 tsf
g Strain at Failure (%): _ 20.0
& ‘ ‘ ‘ ‘ ‘ Confining Pressure: 0.7 tsf
g W.C. (%): 14.5 | Sketch of Specimen After
s ‘ ‘ ‘ ‘ ‘ Yd (pcf):  119.8 Failure
S
[
: N
0 2 4 6 8 10 12 14 16 18 20
Axial Strain (%)
OIL
9530 James Ave South NGINEERING Bloomington, MN 55431




Project:
Client:

Triaxial U-U Stress/Strain Curves (ASTM:D2850)

Seneca Wind

Job: 11376

Barr Engineering Company

Date:  4/24/18

Remarks: Specimens trimmed to given sizes; Allowed to adjust under applied confining pressures for about 10 minutes.

Deviator Stress tsf

o
ﬂti

|

|
T
i

|

I I R
0

10 12 1
Axial Strain (%)

20

Boring:
Sample #:

Geo-020 Depth: 16.5-18.5

SOl TYPE: o ndy Lean Clay wia little gravel (GL)

Strain Rate (in/min): 0.060

Sample Type: 3T

Dia. (in) 2.89 Ht. (in) 5.91
Height to Diameter Ratio: 2.05
Max Deviator Stress: 230 tsf

Strain at Failure (%): 18.6
Confining Pressure: 0.93  tsf

14.6 | Sketch of Specimen After
120.5 Failure

W.C. (%,
Yd (pcf)

/

N

Deviator Stress tsf

2 4 6 8 10 12 14 16 18
Axial Strain (%)

20

Boring: 7.5-9.5

Sample #:

Geo-022 Depth:

SOl TYPE: o ndy Lean Clay wia little gravel (GL)

Strain Rate (in/min): 0.060

Sample Type: 3T

Dia. (in): 2.88

Ht. (in): 5.91
Height to Diameter Ratio:

2.05

Max Deviator Stress:
Strain at Failure (%): 13.5
Confining Pressure: 0.48  tsf
185 | Sketch of Specimen After
111.0 Failure

"L
\(AS

VA

259  tsf

W.C. (%):
Yd (pcf):

OIL

9530 James Ave South

ESTING, INC.

NGINEERING

Bloomington, MN 55431




Client:

Triaxial U-U Stress/Strain Curves (ASTM:D2850)

Project:

Seneca Wind

Job: 11376

Barr Engineering Company

Date:  4/24/18

Remarks: Specimens trimmed to given sizes; Allowed to adjust under applied confining pressures for about 10 minutes.

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Boring:  Geo-047 Depth: 10-12
Sample #:
2 «L —‘ - - —‘ - SOl TYPe: ity Sand wilayers of Lean Clay (SM)
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Strain Rate (in/min): 0.060
1] ‘ «.7 % o % 4’» o }7 % ‘ Sample Type: 3T
Dia. (in) 2.88 Ht. (in) 5.87
w ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Height to Diameter Ratio: ~ 2.04
b
a 81 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Max Deviator Stress:  1.29  tsf
2 Strain at Failure (%): 8.5
8 ‘ ‘ Confining Pressure: 0.6  tsf
(0.6 I - —_— W.C. (%,__22.3 | Sketch of Specimen After
% ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Yd (pcf) 933 | Failure
o
N
I
B (N T N R R A B
% S T S S [N U
0 2 4 6 8 10 12 14 16 18 20
Axial Strain (%)
Boring: Geo-053 Depth: 7.5-8.5
‘ ‘ ‘ ‘ ‘ Sample #:
Soil Type: Lean Clay w/sand and a little gravel
(CL)
Strain Rate (in/min): 0.060
‘ ‘ ‘ ‘ ‘ Sample Type: 3T
— - ] Dia. (in): 2.89 Ht. (in): 5.82
bl ‘ ‘ ‘ ‘ ‘ Height to Diameter Ratio: ~ 2.02
P
('?, ‘ ‘ ‘ ‘ ‘ Max Deviator Stress: 4.93 tsf
g Strain at Failure (%): 6.9
& ‘ ‘ ‘ ‘ ‘ Confining Pressure: 0.43  tsf
g W.C. (%): 17.0 | Sketch of Specimen After
s ‘ ‘ ‘ ‘ ‘ Yd (pcf):  114.6 Failure
N
[
: o
0 2 4 6 8 10 12 14 16 18 20 N
Axial Strain (%)
OIL
9530 James Ave South NGINEERING Bloomington, MN 55431

ESTING, INC.




Project:

Triaxial U-U Stress/Strain Curves (ASTM:D2850)

Seneca Wind

Job: 11376

Barr Engineering Company

Date:  5/22/18

Remarks: Specimens trimmed to given sizes; Allowed to adjust under applied confining pressures for about 10 minutes.

Boring:  Geo-007 Depth: 27-29
Sample #:
Soil Type: Lean Clay w/sand and a little gravel
(CL)
2.
Strain Rate (in/min): 0.060
Sample Type: 3T
Dia. (in) 2.89 Ht. (in) 5.92
W Height to Diameter Ratio: 2.05
b
g)) Max Deviator Stress: 2.76  tsf
2 1. Strain at Failure (%): 14.4
3 Confining Pressure: 1.5 tsf
" W.C. (%,__12.8 | Sketch of Specimen After
% Yd (pcf) 1240 | Failure
o
S
[
[a]
0.
Axial Strain (%)
2. Boring: Geo-038 Depth: 14.5-16.5
Sample #:
Soil Type: Lean Clay w/sand and a trace of gravel
(CL)
‘ ‘ Strain Rate (in/min): 0.060
‘ ‘ Sample Type: 3T
Dia. (in): 2.88 Ht. (in): 5.87
bl ‘ ‘ Height to Diameter Ratio: ~ 2.04
pl. _—
('?, ‘ ‘ Max Deviator Stress: 2.21 tsf
g Strain at Failure (%): _ 12.8
& ‘ ‘ Confining Pressure: 0.75  tsf
g W.C. (%): 17.0 | Sketch of Specimen After
B Yd (pcf):  115.5 Failure
S
[
: .
. 4 /
. -~
4 6 8 10 12 14 16 18 20 w
Axial Strain (%)
OIL
9530 James Ave South NGINEERING Bloomington, MN 55431

ESTING, INC.




Project:
Client:

Triaxial U-U Stress/Strain Curves (ASTM:D2850)

Seneca Wind

Job: 11376

Barr Engineering Company

Date:  5/22/18

Remarks: Specimens trimmed to given sizes; Allowed to adjust under applied confining pressures for about 10 minutes.

-3 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Boring: Geo-070  Depth: 2527
Sample #:
‘ ‘ ‘ ‘ Soil Type: Lean Clay w/sand and a little gravel
(CL)
S N
Strain Rate (in/min): 0.060
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Sample Type: 3T
Dia. (in) 2.89 Ht. (in) 6.00
w ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Height to Diameter Ratio: ~ 2.08
0]
» 1.5
a ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Max Deviator Stress:  2.23  tsf
2 Strain at Failure (%): 10.8
8 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Confining Pressure: ~ 1.25  tsf
o W.C. (%,__17.0 [ Sketch of Specimen After
% 1 ‘ T j — T T — f T 7‘7 | Yd(pcf)_115.2 | Failure
o
N
[
- e e
st —— A — 4 — -+ ——
% S S (N S N U
0 2 4 6 8 10 12 14 16 18 20
Axial Strain (%)
8 Boring: Geo-072 Depth: 28-30
‘ ‘ ‘ ‘ ‘ Sample #:
; S Jﬁ 7‘ o 4» A - Jh _ Soil Type: Silty Clay (CL-ML/ML)
Strain Rate (in/min): 0.060
6 ‘ 7‘ - T 7‘ — T — Sample Type: 3T
Dia. (in): 2.91 Ht. (in): 5.56
Y5 _—— _— «F —‘ —_— «‘— —‘ —_— «‘— — Height to Diameter Ratio: ~ 1.91
P
('?, ‘ ‘ ‘ ‘ ‘ Max Deviator Stress: 7.02 tsf
94 Strain at Failure (%): 9.0
& ‘ ‘ ‘ ‘ ‘ Confining Pressure: 1.5 tsf
g W.C. (%): 22.9 | Sketch of Specimen After
H3 ‘ ‘ ‘ ‘ ‘ Yd (pcf):  103.4 Failure
B
& o
2] )
o \
g ] \
N U N N
0 2 4 6 8 10 12 14 16 18 20 v
Axial Strain (%)
OIL
9530 James Ave South NGINEERING Bloomington, MN 55431

ESTING, INC.




Project:
Client:

Triaxial U-U Stress/Strain Curves (ASTM:D2850)

Seneca Wind

Job:

Barr Engineering Company

Date:

11376
5/22/18

Remarks: Specimens trimmed to given sizes; Allowed to adjust under applied confining pressures for about 10 minutes.

2.
> ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Boring: Geo-052  Depth:  22-24
Sample #:
‘ ‘ ‘ Soil Type: Lean Clay w/sand and a little gravel
(CL)
S N
Strain Rate (in/min): 0.060
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Sample Type: 3T
Dia. (in) 2.90 Ht. (in) 5.96
w ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Height to Diameter Ratio: ~ 2.06
0]
» 1.5
a ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Max Deviator Stress:  2.26  tsf
2 Strain at Failure (%): 143
8 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Confining Pressure: ~ 1.25  tsf
o W.C. (%,__17.3 | Sketch of Specimen After
% 1 ‘ T j — T T — f T ‘ Yd (pef) __114.0 | Failure
o
S
[
- e e
st ——+ 4 — 4 —+ ——-
% S T S S (N U
0 2 4 6 8 10 12 14 16 18 20
Axial Strain (%)
1 Boring: Depth:
‘ ‘ ‘ ‘ ‘ Sample #:
0.9 1 ‘ ‘ ‘ ‘ ‘ Soil Type:
0.8 1 ‘ ‘ ‘ ‘ ‘ Strain Rate (in/min):
Sample Type:
S Y N
Dia. (in): Ht. (in):
bl ‘ ‘ ‘ ‘ ‘ Height to Diameter Ratio:
p 0.6 1
('?, ‘ ‘ ‘ ‘ ‘ Max Deviator Stress: tsf
3 0.5 Strain at Failure (%):
& ‘ ‘ ‘ ‘ ‘ Confining Pressure: tsf
g 0.4 W.C. (%): Sketch of Specimen After
4‘%» ‘ Yd (pcf): Failure
B
N
[
it ————
oy — L]
L | I
0 2 4 6 8 10 12 14 16 18 20
Axial Strain (%)
OIL
9530 James Ave South NGINEERING Bloomington, MN 55431

ESTING, INC.




Triaxial U-U Stress/Strain Curves (ASTM:D2850)

Seneca Wind

Job: 11376

Barr Engineering Company

Date:  4/30/18

Remarks: Specimens trimmed to given sizes; Allowed to adjust under applied confining pressures for about 10 minutes.

Deviator Stress tsf

W.C. (%,__18.1 [ Sketch of Specimen After
Yd (pcf)” 111.3 Failure

=
o
=
N
=

Axial Strain (%)

Boring:  Geo-084 Depth: 15-15.5
Sample #:

Soil Type: Lean Clay w/sand and a trace of gravel

(CL)
Strain Rate (in/min): 0.030
Sample Type: 3T
Dia. (in) 1.44 Ht. (in) 2.93

Height to Diameter Ratio: 2.04

Max Deviator Stress: 3.90 tsf
Strain at Failure (%): 10.2
Confining Pressure: 0.78  tsf

Deviator Stress tsf
(@) (@) (@)

o

b ————

NN
o r

4 6 8 10 12

Boring: Depth:
Sample #:

Soil Type:

Strain Rate (in/min):

Sample Type:

Dia. (in): Ht. (in):
Height to Diameter Ratio:

Max Deviator Stress: tsf
Strain at Failure (%):
Confining Pressure: tsf
W.C. (%): | Sketch of Specimen After
Yd (pcf): Failure

1 16 18
Axial Strain (%)
OIL
9530 James Ave South NGINEERING Bloomington, MN 55431

ESTING, INC.




Direct Shear



Direct Shear Test

Job No.:
ASTM: D3080 1 1 376
Project/Client: Seneca Wind / Barr Engineering Company
Boring No.: Geo-030 Depth (ft): 40-41.5,45-46.5 Test Date: 5/8/2018
Sample: Composite Sample Type: Bags Date Reported: 5/18/2018
Soil Type: Silty Sand with Gravel (SW-SM) Shear Rate
0.003 (in/min)
Remarks: Specimens reconstituted given density using -#4 material; Inundated after applying normal load.
Consolidated and sheared to given displacements at constant rate of 0.003inches/minute. Liquid Limit:
Plastic Limit:
Plasticity Index:
(*) = Assumed Specific Gravity Specific Gravity (*): 2.67
0.02
Failure Criterion:
Max Stress A B C D
0.015 Initial A [ O X
"“#ﬂ“p Diameter (In.) 2.50 2.50 2.50
Thickness (In.) 0.97 0.97 0.97
g 0014 Water Content (%) 12.0 12.0 12.0
£ Dry Density (pcf) 114.9 114.9 114.9
[7/]
2 0.005 1 Before Shear
% Thickness (In.) 0.95 0.93 0.92
E Water Content (%) 15.9 15.2 14.6
£ 0 Dry Density (pcf) 116.9 118.6 119.9
&
g popasoasseosd®®* Normal Stress 1.00 2.00 4.00
©-0.005 4 Shear Stress (Peak) 1.04 1.85 3.50
"These tests are for informational purposes only and must be reviewed by a
qualified professional engineer to verify that the test parameters shown are
-0.01 appropriate for any particular design."
¢ Peak Conditions x At Given Shear Disp. Of: 0.2
-0.015 ‘ Friction Angle: o= 39.3 deg. Friction Angle: 0= 39.6 deg.
0 0.05 0.1 0.15 0.2 Apparent 0.218 TSF Apparent 0174  TSF
4 Cohesion Cohesion
4
3.5 Mn
f ”
3
3
&
29 25
e 2
a o
8 B
3 »
& 1.5
POV -
0.5 v
0 ‘ ‘ 0 ‘ ‘ ‘
Shear Displacement (inch) Normal Stress (TSF)
OIL .
9530 James Ave. South NGINEERING Bloomington, MN 55431

ESTING, INC.




Uniaxial Compressive Shear Strength of Rock



. Job: 11376
Unconfined Compressive Strength of Intact Rock . etho
p g (ASTM:D7012) Method C Date: 05/18/18
Project: Seneca Wind
Client: Barr Engineering Company
Sample Identification
Boring: Geo-025 Location:
Sample: Depth: 47.5-48
Laboratory Analysis
Visual Classification: Core
Specimen Dimensions
Ht (in): 5.01 Peak Strength
Dia (in): 1.99
Area (in2): 3.11 8675 TSF 12048 PS|

Moisture Content%| 3.2%

Remarks:: Specimen cut to given dimension without the use of water.

Wet Density (PCF)] 159.3

Dry Density (PCF)| 154.3

Ht to Dia. Ratio: 25:1

Before Test After Test




. Job: 11376
U fined Compressive Strength of Intact Rock . etho
ncontine p g (ASTM:D7012) Method C Date: 05/18/18
Project: Seneca Wind
Client: Barr Engineering Company
Sample Identification
Boring: Geo-025 Location:
Sample: Depth: 58-58.5
Laboratory Analysis
Visual Classification: Core
Specimen Dimensions
Ht (in): 4.54 Peak Strength
Dia (in): 1.99
Area (in2): 3.12 874-1 TSF 12140 PSI

Moisture Content%| 1.9%

Remarks:: Specimen cut to given dimension without the use of water.

Wet Density (PCF)] 165.3

Dry Density (PCF)| 162.3

Ht to Dia. Ratio: 23:1

Before Test After Test




. Job: 11376
Unconfined Compressive Strength of Intact Rock . etho
p g (ASTM:D7012) Method C Date: 05/18/18
Project: Seneca Wind
Client: Barr Engineering Company
Sample Identification
Boring: Geo-031 Location:
Sample: Depth: 28
Laboratory Analysis
Visual Classification: Core
Specimen Dimensions
Ht (in): 4.61 Peak Strength
Dia (in): 2.00
Area (in2): 3.13 1280-9 TSF 17790 PSI

Moisture Content%| 2.5%

Remarks:: Specimen cut to given dimension without the use of water.

Wet Density (PCF)| 164.6

Dry Density (PCF)| 160.6

Ht to Dia. Ratio:

23:1

Before Test After Test




Consolidation Testing



Void Ratio and % Settlement vs. Log of Pressure

1 Pressure (tsf) 10

0.1 100
0.55 -3.5%
0.54 T 3:0%
-2.5%
0.53 1 20%
0.52 + -1.5%
4 - O,
0.51 A 1.0%
-0.5%
0.50 1 0.0%
0.49 - T +0.5%
0.48 | T 1:0%
+ 1.5%
0.47 1 20%
0.46 S \\ 2.5%
0.45 | ~~3T +3.0%
= + 3.5%
g 0.44 +<— o 1 40%
0 0.43 = 4.5% %
T NN g
~ T+ %
< 042 | ~. 5.0% 5
S ~ L T 55% @
> 0411 ~ @
) N + 6.0%
- A\
0.40 S 6.5%
B A\ 7.0%
0.39 - AN o
S~y - T 7.5%
0.38 1 ™~ ~ T 8.0%
0.37 T= \ 8.5%
= ~ a1 O,
0.36 -\ 9.0%
+ 9.5%
0.351 + 10.0%
0.34 10.5%
4 O,
0.33 11.0%
11.5%
0.32 1 112.0%
0.31 1 T+ 12.5%
0.30 + 13.0%
Project: Seneca Wind / Barr Engineering Company Date: 5/24/18
Sample #: Boring #: Geo-037 Depth ft: 17-19 Job #: 11376
Soil Type: Lean Clay w/a trace of gravel (CL)
Initial W/C (%): 18.0 Dry Density (pcf): 113.4 LL: PL: PI: Gs: 2.72 (Assumed)
Organic Content (%): Initial Height (in.):  0.743 Diameter (in.): 2.503 €= 0.498
Preconsolidation Pressure (Pc): 4.0 tsf Compression Index (Cc): 0.13 Recompression Index (Cr): 0.02

Remarks: Testing performed in general accordance with ASTM:D2435

9530 James Avenue South

OIL

NGINEERING
ESTING, INC.

Bloomington, Minnesota 55431




Consolidation Log of Time Curves

ESTING, INC.

0
| 3 2 |
¢ | 2TSF:Cv=3.6x10" (cm“sec) |
o o
100 - - * * .
"\_.__ )
\..\\_\ 4 TSF: Cv =4.0 x 10° (cm%/sec) |
\.\“‘——-\
b\
200 T
\\\\
\' [ 3 2 |
paa— | 8TSF:Cv=3.5x10" (cm7sec) |
\.\n\\
ﬁ\.\_
R ——
300
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L T
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$400 \5\ | SF: Cv =3.8 x 10 (cm?/sec) |
£ e
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(=] |
\\*\x
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\\
600 \\
\\ | SF: Cv =34 x 10° (cm?/sec) |
N\‘\k
—
—
\-\0
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800 1 —

0.1 1 10 Time (min) 100 1000 10000
Project: Seneca Wind / Barr Engineering Company Date: 5/24/18
Sample #: Boring #: Geo-037 Depth ft: 17-19 Job#: 11376

OIL
9530 James Avenue South NGINEERING Bloomington, Minnesota 55431




Void Ratio and % Settlement vs. Log of Pressure

0.1 1 Pressure (tsf) 10 100
0.50 -1.2%
+ -0.7%
0.49
-0.2%
T+ 0.3%
\
0.47 | \-\ 1 0.8%
T+ 1.3%
0.46 -\
\ + 1.8%
0.45 - \ 1+ 2.3%
0.44 N 1 2:8%
~ T . (]
0.43 ~ \\‘\ \
S~ \ 1 3.8%
0.42 1 == .
-\, +4.3%
. T+ 4.8%
) 0.41 \
- ~
L S 1 53% €
§ 0.40 | £
- +58% @
— N =
o
2 0.39 | DN 1 6.3% @
N \ 1 6.8%
0.38 N \
~ 1 7.3%
0.37 A S
AN +7.8%
S
0.36 T 8.3%
S \
035 S \ 1 8.8%
S +9.3%
0.34 - RN
~~L +9.8%
~ <
>~
0.33 = + 10.3%
=<
~ 1 o
032 | 10.8%
+ 11.3%
0.31 A
+ 11.8%
0.30
Project: Seneca Wind / Barr Engineering Company Date: 5/22/18
Sample #: Boring #: Geo-079 Depth ft: 20-22 Job #: 11376
Soil Type: Lean Clay w/a trace of gravel (CL)
Initial W/C (%): 18.0 Dry Density (pcf): 113.7 LL: PL: PI: Gs: 2.70 (Assumed)
Organic Content (%): Initial Height (in.):  0.741 Diameter (in.): 2.506 €= 0.482
Preconsolidation Pressure (Pc): 4.2 tsf Compression Index (Cc): 0.16 Recompression Index (Cr): 0.03

Remarks: Testing performed in general accordance with ASTM:D2435

9530 James Avenue South

OIL
NGINEERING

ESTING, INC.

Bloomington, Minnesota 55431




Consolidation Log of Time Curves

0
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Project: Seneca Wind / Barr Engineering Company Date: 5/22/18
Sample #: Boring #: Geo-079 Depth ft: 20-22 Job#: 11376
OIL
9530 James Avenue South NGINEERING Bloomington, Minnesota 55431
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pH Testing Summary Sheet (ASTM:D4972)

Project:
Client:

Seneca Wind

Barr Engineering Company

Job:
Date:

11376

5/18/2018

Boring / Location Sample |Sample Type| Depth (ft) pH Visual Classification
Geo-005 Bulk 1-3 5.2 Lean Clay (CL)
Geo-006 Bulk 1-3 5.5 Lean Clay (CL)
Geo-015 Bulk 1-3 5.0 Lean Clay (CL/CH)
Geo-038 Bulk 1-3 4.6 Lean Clay w/sand and a trace of gravel (CL)
Geo-087 Bulk 1-3 6.4 Lean Clay (CL)
Geo-089 Bulk 1-3 5.1 Lean Clay (CL/CH)
Sub-1 Bulk 1-3 71 Lean Clay (CL/CH)




ANALYTICAL REPORT

May 22, 2018

Soil Engineering Testing, Inc.

Sample Delivery Group: 993601
Samples Received: 05/12/2018
Project Number: 11376
Description: Seneca Wind
Report To: John Whelan

9530 James Ave. South
Bloomington, MN 55431

Entire Report Reviewed By: %@144\/ (/%{W

John Hawkins
Technical Service Representative
Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be

reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by ESC is
performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.
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SAMPLE SUMMARY

ONE LAB. NATIONWIDE.

Collected by Collected date/time Received date/time

GEO-005 1.993601-01 Solid 05/11/18 10:00 05/12/18 08:45

Method Batch Dilution  Preparation Analysis Analyst
date/time date/time

Wet Chemistry by Method 9056A WG1110773 1 05/14/18 16:02 05/15/18 06:50 MAJ
Collected by Collected date/time  Received date/time

GEO-006 1.993601-02 Solid 05/11/18 10:00 05/12/18 08:45

Method Batch Dilution  Preparation Analysis Analyst
date/time date/time

Wet Chemistry by Method 9056A WG1114584 1 05/21118 14:15 05/21118 20:13 MAJ
Collected by Collected date/time  Received date/time

GEO-015 1993601-03 Solid 05/11/18 10:00 05/12/18 08:45

Method Batch Dilution  Preparation Analysis Analyst
date/time date/time

Wet Chemistry by Method 9056A WG1114584 1 05/21118 14:15 05/2118 20:30 MAJ
Collected by Collected date/time  Received date/time

GEO-038 1993601-04 Solid 05/1118 10:00 05/12/18 08:45

Method Batch Dilution  Preparation Analysis Analyst
date/time date/time

Wet Chemistry by Method 9056A WG1N14584 1 05/2118 14:15 05/2118 21:35 MAJ
Collected by Collected date/time Received date/time

GEO-087 1L993601-05 Solid 05/1118 10:00 05/12/18 08:45

Method Batch Dilution  Preparation Analysis Analyst
date/time date/time

Wet Chemistry by Method 9056A WG1114584 1 05/2118 14:15 05/2118 21:52 MAJ
Collected by Collected date/time Received date/time

GEO-089 1993601-06 Solid 05/11/18 10:00 05/12/18 08:45

Method Batch Dilution  Preparation Analysis Analyst
date/time date/time

Wet Chemistry by Method 9056A WG1114584 1 05/21/18 14:15 05/21118 22:08 MAJ
Collected by Collected date/time Received date/time

SUB-01 1L.993601-07 Solid 05/11/18 10:00 05/12/18 08:45

Method Batch Dilution  Preparation Analysis Analyst
date/time date/time

Wet Chemistry by Method 9056A WG1114584 1 05/21/18 14:15 05/2118 22:25 MAJ

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
Soil Engineering Testing, Inc. 1376 993601 05/22/18 16:21 30f16
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CASE NARRATIVE ONE LAB. NATIONWIDE.

All sample aliquots were received at the correct temperature, in the proper containers, with the
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report. Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples Tc
have been corrected for the dilution factor used in the analysis. All radiochemical sample results for
solids are reported on a dry weight basis with the exception of tritium, carbon-14 and radon, unless wet
weight was requested by the client. All Method and Batch Quality Control are within established Ss
criteria except where addressed in this case narrative, a non-conformance form or properly qualified
within the sample results. By my digital signature below, | affirm to the best of my knowledge, all
problems/anomalies observed by the laboratory as having the potential to affect the quality of the data
have been identified by the laboratory, and no information or data have been knowingly withheld that
would affect the quality of the data.

Sr

Qpb Vb .

John Hawkins
Technical Service Representative

"Al

Sc
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GEO-005

SAMPLE RESULTS - 01

ONE LAB. NATIONWIDE.

Collected date/time: 05/11/18 10:00 L993601
Wet Chemistry by Method 9056A

Result Qualifier RDL Dilution  Analysis Batch
Analyte mg/kg ma/kg date / time
Chloride 249 10.0 1 05/15/2018 06:50 WG1110773
Sulfate ND 50.0 1 05/15/2018 06:50 WG1110773
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GEO-006

SAMPLE RESULTS - 02

ONE LAB. NATIONWIDE.

Collected date/time: 05/11/18 10:00 L993601
Wet Chemistry by Method 9056A

Result Qualifier RDL Dilution  Analysis Batch
Analyte mg/kg ma/kg date / time
Chloride 148 10.0 1 05/21/2018 20:13 WG1114584
Sulfate 69.4 50.0 1 05/21/2018 20:13 WG1114584
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Soil Engineering Testing, Inc.

PROJECT:
1376

SDG:
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GEO-015

SAMPLE RESULTS - 03

ONE LAB. NATIONWIDE.

Collected date/time: 05/11/18 10:00 L993601
Wet Chemistry by Method 9056A

Result Qualifier RDL Dilution  Analysis Batch
Analyte mg/kg ma/kg date / time
Chloride 85.2 J3 10.0 1 05/21/2018 20:30 WG1114584
Sulfate 73.0 50.0 1 05/21/2018 20:30 WG1114584

ACCOUNT:

Soil Engineering Testing, Inc.

PROJECT:
1376

SDG:
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GEO-038

Collected date/time: 05/11/18 10:00

Wet Chemistry by Method 9056A

SAMPLE RESULTS - 04

L993601

ONE LAB. NATIONWIDE.

Result Qualifier
Analyte mg/kg
Chloride 10
Sulfate ND

ACCOUNT:

Soil Engineering Testing, Inc.

RDL
ma/kg
10.0
50.0

Dilution  Analysis

PROJECT:
1376

date / time

05/21/2018 21:35
05/21/2018 21:35

SDG:
1993601

Batch

WG1114584
WG1114584

DATE/TIME:
05/22/18 16:21
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GEO-087

SAMPLE RESULTS - 05

ONE LAB. NATIONWIDE.

Collected date/time: 05/11/18 10:00 L993601
Wet Chemistry by Method 9056A

Result Qualifier RDL Dilution  Analysis Batch
Analyte mg/kg ma/kg date / time
Chloride 169 10.0 1 05/21/2018 21:52 WG1114584
Sulfate ND 50.0 1 05/21/2018 21:52 WG1114584

ACCOUNT:

Soil Engineering Testing, Inc.

PROJECT:
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GEO-089

SAMPLE RESULTS - 06

ONE LAB. NATIONWIDE.

Collected date/time: 05/11/18 10:00 L993601
Wet Chemistry by Method 9056A

Result Qualifier RDL Dilution  Analysis Batch
Analyte mg/kg ma/kg date / time
Chloride 106 10.0 1 05/21/2018 22:08 WG1114584
Sulfate 71.7 50.0 1 05/21/2018 22:08 WG1114584
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SUB-01

SAMPLE RESULTS - 07

ONE LAB. NATIONWIDE.

Collected date/time: 05/11/18 10:00 L993601
Wet Chemistry by Method 9056A

Result Qualifier RDL Dilution  Analysis Batch
Analyte mg/kg ma/kg date / time
Chloride 104 10.0 1 05/21/2018 22:25 WG1114584
Sulfate ND 50.0 1 05/21/2018 22:25 WG1114584
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WG1110773

Wet Chemistry by Method 9056A

Method Blank (MB)

QUALITY CONTROL SUMMARY

L993601-01

ONE LAB. NATIONWIDE.

(MB) R3309824-1 05/14/18 22:53

MB Result MB Qualifier ~ MB MDL MB RDL
Analyte mg/kg mag/kg mg/kg
Chloride u 0.795 10.0
Sulfate u 0.570 50.0
L993598-02 Original Sample (OS) « Duplicate (DUP)
(0S) L993598-02 05/15/18 02:13 « (DUP) R3309824-6 05/15/18 02:28

Original Result DUPResult  Dilution DUP RPD DUP Qualiier  Jor KT°
Analyte mg/kg mg/kg %
Chloride 154 208 1 J3 15
Sulfate ND 18.3 1 15
L993600-08 Original Sample (OS) « Duplicate (DUP)
(0S) L993600-08 05/15/18 06:20 « (DUP) R3309824-7 05/15/18 06:35

Original Result DUPResult  Dilution DUP RPD DUP Qualiier  Jor KT°
Analyte mg/kg mg/kg %
Chloride 68.9 67.2 1 15
Sulfate ND 339 1 15

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

(LCS) R3309824-2 05/14/18 23:08 « (LCSD) R3309824-3 05/14/18 23:23

Spike Amount
Analyte mg/kg
Chloride 200
Sulfate 200
ACCOUNT:

Soil Engineering Testing,

Inc.

LCS Result
ma/kg

208

194

LCSD Result

mg/kg
191
191

LCS Rec. LCSD Rec.
% %
104 95.5
97.0 953
PROJECT:
1376

Rec. Limits

%

80.0-120
80.0-120

LCS Qualifier ~ LCSD Qualifier

SDG:
993601

RPD
%
8.49
1.78

RPD Limits
%
15
15

DATE/TIME:
05/22/18 16:21
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WG1114584

Wet Chemistry by Method 9056A

Method Blank (MB)

QUALITY CONTROL SUMMARY

L993601-02,03,04,05,06,07

ONE LAB. NATIONWIDE.

(MB) R3312026-1 05/21/18 18:02

MB Result
Analyte mg/kg
Chloride u
Sulfate u

MB Qualifier ~ MB MDL MB RDL
mag/kg mg/kg
0.795 10.0
0.570 50.0

L993601-03 Original Sample (OS) « Duplicate (DUP)

(OS) L993601-03 05/21/18 20:30 « (DUP) R3312026-4 05/21118 20:46

Original Result DUPResult  Dilution DUP RPD DUP Qualiier  Jor KT°
Analyte mg/kg mg/kg % %
Chloride 85.2 m 1 26.2 3 15
Sulfate 73.0 81.2 1 10.6 15
L993605-09 Original Sample (OS) « Duplicate (DUP)
(0S) L993605-09 05/22/18 01:42 - (DUP) R3312026-5 05/22/18 O1:58

Original Result DUPResult  Dilution DUP RPD DUP Qualiier  Jor KT°
Analyte mg/kg mg/kg % %
Chloride 451 479 1 6.06 15

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

(LCS) R3312026-2 05/21/18 18:18 « (LCSD) R3312026-3 05/21/18 18:35

Spike Amount  LCS Result LCSD Result LCS Rec. LCSD Rec.
Analyte mg/kg ma/kg mg/kg % %
Chloride 200 21 Al 105 105
Sulfate 200 215 214 107 107
ACCOUNT: PROJECT:

Soil Engineering Testing,

Inc. 1376

Rec. Limits

%
80.0-120
80.0-120

LCS Qualifier

SDG:
993601

RPD

%
0.0584
0.19

RPD Limits
%
15
15

DATE/TIME:
05/22/18 16:21
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GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

ONE LAB. NATIONWIDE.

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory. This is not
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Abbreviations and Definitions

MDL
ND
RDL
Rec.
RPD
SDG
U

Analyte

Dilution

Limits

Original Sample

Qualifier

Result

Case Narrative (Cn)

Quiality Control
Summary (Qc)

Sample Chain of
Custody (Sc)

Sample Results (Sr)

Sample Summary (Ss)

Method Detection Limit.

Not detected at the Reporting Limit (or MDL where applicable).
Reported Detection Limit.

Recovery.

Relative Percent Difference.

Sample Delivery Group.

Not detected at the Reporting Limit (or MDL where applicable).

The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes
reported.

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1is used in this field, the
result reported has already been corrected for this factor.

These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or
duplicated within these ranges.

The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control
sample. The Original Sample may not be included within the reported SDG.

This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL”
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect
or report for this analyte.

A brief discussion about the included sample results, including a discussion of any non-conformances to protocol
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

This section of the report includes the results of the laboratory quality control analyses required by procedure or
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not
being performed on your samples typically, but on laboratory generated material.

This is the document created in the field when your samples were initially collected. This is used to verify the time and
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the
samples from the time of collection until delivery to the laboratory for analysis.

This section of your report will provide the results of all testing performed on your samples. These results are provided
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description
J3 The associated batch QC was outside the established quality control range for precision.
ACCOUNT: PROJECT: SDG: DATE/TIME:
Soil Engineering Testing, Inc. 1376 993601 05/22/18 16:21
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ESC Lab Sciences is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other lab
is as accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the network
laboratories in our industry. The most significant benefit to our one location design is the design of our laboratory campus. The model is conducive to accelerated productivity, decreasing

ACCREDITATIONS & LOCATIONS

ONE LAB. NATIONWIDE.

turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE.

*Not all certifications held by the laboratory are applicable to the results reported in the attached report.

* Accreditation is only applicable to the test methods specified on each scope of accreditation held by ESC Lab Sciences.

State Accreditations

Alabama 40660 Nebraska NE-0S-15-05
Alaska 17-026 Nevada TN-03-2002-34
Arizona AZ0612 New Hampshire 2975
Arkansas 88-0469 New Jersey—NELAP TN002
California 2932 New Mexico ' n/a
Colorado TN00003 New York 1742
Connecticut PH-0197 North Carolina Env375
Florida E87487 North Carolina ' DW21704
Georgia NELAP North Carolina * 4

Georgia ' 923 North Dakota R-140

Idaho TN00003 Ohio-VAP CL0069
lllinois 200008 Oklahoma 9915

Indiana C-TN-01 Oregon TN200002
lowa 364 Pennsylvania 68-02979
Kansas E-10277 Rhode Island LAO00356
Kentucky ' © 90010 South Carolina 84004
Kentucky 2 16 South Dakota n/a
Louisiana AI30792 Tennessee ' * 2006
Louisiana ' LA180010 Texas T104704245-17-14
Maine TN0002 Texas ® LAB0152
Maryland 324 Utah TN00003
Massachusetts M-TNOO3 Vermont VT2006
Michigan 9958 Virginia 460132
Minnesota 047-999-395 Washington C847
Mississippi TNO0003 West Virginia 233

Missouri 340 Wisconsin 9980939910
Montana CERT0086 Wyoming A2LA
Third Party Federal Accreditations

A2LA - 150 17025 1461.01 AIHA-LAP,LLC EMLAP 100789
A2LA - 1S0 17025 ° 1461.02 DOD 1461.01
Canada 1461.01 USDA P330-15-00234
EPA-Crypto TN00003

" Drinking Water 2 Underground Storage Tanks * Aquatic Toxicity * Chemical/Microbiological °Mold © Wastewater

Our Locations

n/a Accreditation not applicable

ESC Lab Sciences has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please

contact our main office. ESC Lab Sciences performs all testing at our central laboratory.
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Appendix E

Electrical Resistivity Report



May 24, 2018

Mr. Mike Goodwin

Construction Manager

sPower

2180 South 1300 East, Suite 600
Salt Lake City, Utah 84106

Re: Soil Electrical Resistivity Testing
Seneca Wind Project
Seneca County, Ohio

Dear Mr. Goodwin:

Barr Engineering Co. (Barr), under contract and authorization from sPower, performed soil electrical
resistivity measurements at the Seneca Wind Project site in April of 2018 as part of the design phase
geotechnical investigation. This letter presents the methods and results of the requested testing.

Methods

A total of seven sets of electrical resistivity tests were conducted at the site by Barr personnel. Six tests
were performed at proposed turbine locations, and one test was performed at the proposed substation
location. Test locations were provided by s-Power prior to beginning the field investigation.

Barr personnel verified the test locations with a handheld GPS unit. Barr personnel located the electrical
resistivity sample locations based on the provided coordinates for the corresponding boring locations.

The test locations are shown on Figure 1. Coordinates of each test location and other pertinent
information can be found in Table 1.

Table1l Testing Conditions and Coordinates

UTM Coordinates, Zone 17 [m]

Resistivity Testing Conditions [NADS83]
Geotech ID

(Turbine ID-4/4/18 Array) Ambient Air Temperature [°F] Easting Northing
GEO-005 (2.3-5) 50 330232.5 4550876.8
GEO-006 (2.3-6) 50 334368.0 4551577.3
GEO-015 (3.8-3) 55 323462.6 4546020.6
GEO-038 (3.8-24) 50 339979.5 4549899.6
GEO-087 (3.8-16) 55 327652.3 4547804.6
GEO-089 (3.8-37) 50 328728.7 4545293.9
SUB-Res 55 327329.0 4547035.0

Barr conducted the work in accordance with ASTM method G57 “Standard Test Method for Field
Measurement of Soil Resistivity Using the Wenner Four-Electrode Method” (equivalent to IEEE Std. 81). A

Barr Engineering Co. 4300 MarketPointe Drive, Suite 200, Minneapolis, MN 55435 952.832.2600 www.barr.com




Mr. Mike Goodwin — s-Power

Seneca Wind Project - Soil Electrical Resistivity Testing
May 24, 2018

Page 2

single resistivity array orientation was utilized at each test location and resistivity measurements in the
array orientation were obtained. Each measurement at the tested locations corresponded to one of five
electrode (“a") spacings: 2.5, 5, 10, 20, and 40 feet.

The equipment used to collect the data consisted of a resistivity meter, four metal electrodes and
connecting wire. A Mini-Res Ultra resistivity meter manufactured by L & R Instruments, Inc. was used to
collect the data. The resistivity meter read in resistance (Q2) directly, and did not require the conversion of
electrical potential (V) and inductance (/) to calculate resistance (V// in Q). Before and after each array was
completed, the resistivity meter was connected to a resistor of known resistance, and the resulting values
were compared to the known resistance value for quality assurance and quality control purposes. The
meter was properly calibrated for all test locations and no instrument adjustments had to be made.

Co-linear arrays of four electrodes were placed in the ground for each measurement. Electrical current was
input to the ground through the two outer electrodes of the array. The voltage drop produced by the
resulting electrical field was measured across the two inner electrodes. The “a” spacing was increased with
each measurement, expanding the array about a common center for the tested locations. Increasing the

electrode separation increases the depth of investigation and indicates vertical variation in resistivity.

Apparent resistivity (p,) was calculated for each measurement and corresponding electrode spacing (a)
using the resistance measurement () and the geometric factor (K) as follows:

pa = K(V/I) where K = 2
All field measurements and calculated values of apparent resistivity are presented in the attachments.

Results and Discussion

Soil resistivity variations are likely associated with differences in soil type, layer thicknesses, and degree of
water saturation or frost in the near surface soils. Higher moisture contents generally reduce the electrical
resistivity of a soil. Sandy soils generally have a higher resistivity than clayey and silty soils. Clay soils with
moderate moisture contents tend to exhibit lower resistivity on the order of 1,000 to 5,000 ohm-
centimeters (Q-cm). Bedrock tends to exhibit relatively high resistivgity values on the order of 10,000 to
over 100,000 Q-cm.

Apparent resistivity measurements at the turbine locations ranged from 2,246 to 16,183 (Q-cm), with an
average of 4,317 Q-cm. Apparent resistivity measurements at the substation location ranged from 2,662
to 3,827 Q-cm, with an average of 3,379 Q-cm.

un

The test results indicate some variability with the smaller “a” spacings, but in general, the apparent
resistivity was relatively consistent across the site. Most of the readings fell within a relatively tight range
of about 3,000 to 5,000 Q-cm, with the exception of measurements at “a” spacings of 20 and 40 feet at
GEO-089, which indicated much higher values, likely indicative of relatively shallow bedrock, which was
confirmed during the soil borings.



Mr. Mike Goodwin - s-Power

Seneca Wind Project - Soil Electrical Resistivity Testing
May 24, 2018

Page 3

In general, apparent resistivity measurements in soil that are less than 2,000 Q-cm indicate that the soil
could be considered corrosive when in direct contact with steel foundations. The apparent resistivity
measurements at the tested locations indicate that the soil is not likely to be corrosive for steel in direct
contact with native soils at all tested locations.

"n

Table 2 provides a summary of the range found in apparent resistivity with electrode "a” spacing at the
turbine locations.

Table 2 Summary of Apparent Resistivity versus Electrode Spacing at Turbine Locations

Turbine Locations Apparent Resistivity [Q-cm]
Electrode Spacing [Feet] Range Mean Standard Deviation
25 2,921 -8,015 4,268 1,469
5 2,969 - 5,693 3,815 863
10 2,856 - 5,875 3,810 1,036
20 2,388 - 8,750 4,109 2,188
40 2,246 - 16,183 5,585 4,884

Closing

Thank you for the opportunity to provide this service. Please call me at 952-832-2797 with questions or
requests for additional information.

Sincerely,

William W. Kussmann

Attachments:

Electrical Resistivity Testing Results
Figure 1: Electrical Resistivity Testing Locations
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WENNER SOUNDING

PROJECT: Seneca Wind Project
Sounding No. 1 Date 4/26/2018
Observer IGM
Location GEO-038
Electrode Resistance Geometric Apparent Apparent
Spacing Factor Resistivity Resistivity
"a" VI K=2 za Ppa=K(V/) Pa=K(V/)
feet Ohms feet Ohm-feet Ohm-cm
N/S Orientation
2.5 6.900 15.71 108.38 3304.4
5 3.300 31.42 103.67 3160.7
10 1.551 62.83 97.43 2970.3
20 0.623 125.66 78.31 2387.6
40 0.309 251.33 77.64 2366.9
E/W Orientation
2.5 7.700 15.71 120.95 3687.5
5 3.500 31.42 109.96 3352.3
10 1.512 62.83 95.01 2896.8
20 0.625 125.66 78.49 2393.0
40 0.293 251.33 73.66 2245.9
Cultural Features None
Ground Cover Bean crop
Weather 50F
Line Location and Bearing NS/EW
GEO-038
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WENNER SOUNDING

PROJECT: Seneca Wind Project
Sounding No. 2 Date 4/26/2018
Observer IGM
Location GEO-006
Electrode Resistance Geometric Apparent Apparent
Spacing Factor Resistivity Resistivity
"a" VI K=2 za Ppa=K(V/) Pa=K(V/)
feet Ohms feet Ohm-feet Ohm-cm
N/S Orientation
2.5 7.500 15.71 117.81 3591.8
5 3.100 31.42 97.39 2969.2
10 1.496 62.83 94.01 2866.1
20 0.694 125.66 87.17 2657.7
40 0.368 251.33 92.44 2818.2
E/W Orientation
2.5 7.800 15.71 122.52 37354
5 3.500 31.42 109.96 3352.3
10 1.491 62.83 93.69 2856.4
20 0.670 125.66 84.24 2568.4
40 0.362 251.33 90.85 2770.0
Cultural Features None
Ground Cover Corn field
Weather 50F
Line Location and Bearing NS/EW
GEO-006
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WENNER SOUNDING

PROJECT: Seneca Wind Project
Sounding No. 3 Date 4/26/2018
Observer IGM
Location GEO-005
Electrode Resistance Geometric Apparent Apparent
Spacing Factor Resistivity Resistivity
"a" VI K=2 za Ppa=K(V/) Pa=K(V/)
feet Ohms feet Ohm-feet Ohm-cm
N/S Orientation
2.5 6.100 15.71 95.82 2921.3
5 3.500 31.42 109.96 3352.3
10 1.817 62.83 114.18 3481.2
20 0.914 125.66 114.84 3501.3
40 0.465 251.33 116.79 3560.7
E/W Orientation
2.5 6.600 15.71 103.67 3160.7
5 3.400 31.42 106.81 3256.5
10 1.813 62.83 113.94 3473.8
20 0.883 125.66 110.91 3381.4
40 0.459 251.33 115.26 3514.0
Cultural Features None
Ground Cover Bean field
Weather 50F
Line Location and Bearing NS/EW
GEO-005
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WENNER SOUNDING

PROJECT: Seneca Wind Project
Sounding No. 4 Date 4/26/2018
Observer IGM
Location GEO-087
Electrode Resistance Geometric Apparent Apparent
Spacing Factor Resistivity Resistivity
"a" VI K=2 za Ppa=K(V/) Pa=K(V/)
feet Ohms feet Ohm-feet Ohm-cm
N/S Orientation
2.5 8.900 15.71 139.80 4262.2
5 4.100 31.42 128.81 3927.0
10 2.100 62.83 131.95 4022.8
20 0.957 125.66 120.31 3668.0
40 0.548 251.33 137.83 4202.1
E/W Orientation
2.5 8.477 15.71 133.16 4059.6
5 4.000 31.42 125.66 3831.2
10 2.100 62.83 131.95 4022.8
20 0.941 125.66 118.19 3603.3
40 0.549 251.33 137.98 4206.7
Cultural Features None
Ground Cover Cornfield
Weather 55F
Line Location and Bearing NS/EW
GEO-087
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WENNER SOUNDING

4,000

2,000

PROJECT: Seneca Wind Project
Sounding No. 5 Date 4/27/2018
Observer IGM
Location GEO-089
Electrode Resistance Geometric Apparent Apparent
Spacing Factor Resistivity Resistivity
"a" VI K=2 za Ppa=K(V/) Pa=K(V/)
feet Ohms feet Ohm-feet Ohm-cm
N/S Orientation
2.5 13.264 15.71 208.35 6352.1
5 5.648 31.42 177.44 5409.7
10 3.067 62.83 192.71 5875.2
20 2.284 125.66 287.02 8750.5
40 2.112 251.33 530.80 16183.0
E/W Orientation
2.5 16.737 15.71 262.90 8015.4
5 5.944 31.42 186.74 5693.2
10 3.018 62.83 189.63 5781.3
20 2.220 125.66 278.97 8505.3
40 2.031 251.33 510.45 15562.4
Cultural Features None
Ground Cover Grassfield
Weather 50F
Line Location and Bearing NS/EW
GEO-089
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WENNER SOUNDING

PROJECT: Seneca Wind Project
Sounding No. 6 Date 4/27/2018
Observer IGM
Location GEO-015
Electrode Resistance Geometric Apparent Apparent
Spacing Factor Resistivity Resistivity
"a" VI K=2 za Ppa=K(V/) Pa=K(V/)
feet Ohms feet Ohm-feet Ohm-cm
N/S Orientation
2.5 7.851 15.71 123.32 3759.9
5 3.850 31.42 120.95 3687.5
10 1.959 62.83 123.09 3752.7
20 1.027 125.66 129.07 3935.0
40 0.620 251.33 155.70 4746.9
E/W Orientation
2.5 9.124 15.71 143.32 4369.5
5 3.956 31.42 124.28 3789.1
10 1.940 62.83 121.89 3716.3
20 1.033 125.66 129.82 3958.0
40 0.631 251.33 158.69 4838.1
Cultural Features None
Ground Cover Grass field
Weather 55F
Line Location and Bearing NS/EW
GEO-015
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WENNER SOUNDING

PROJECT: Seneca Wind Project
Sounding No. 7 Date 4/27/2018
Observer IGM
Location SUB-Res
Electrode Resistance Geometric Apparent Apparent
Spacing Factor Resistivity Resistivity
"a" VI K=2 za Ppa=K(V/) Pa=K(V/)
feet Ohms feet Ohm-feet Ohm-cm
N/S Orientation
2.5 6.005 15.71 94.33 2875.8
5 3.425 31.42 107.60 3280.5
10 1.885 62.83 118.44 3610.9
20 0.911 125.66 114.50 3491.0
40 0.500 251.33 125.54 3827.4
E/W Orientation
2.5 5.559 15.71 87.32 2662.2
5 3.499 31.42 109.92 3351.4
10 1.844 62.83 115.86 3532.4
20 0.914 125.66 114.88 3502.5
40 0.477 251.33 119.81 3652.7
Cultural Features None
Ground Cover Grass field
Weather 55F
Line Location and Bearing NS/EW
SUB-Res
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Electrical Resistivity Test Results
Summary Table
Seneca Wind Project
Seneca County, Ohio
35741003.00

Summary of Electrical Resistivity Test Results:

Electrode GEO-005 GEO-006 GEO-015 GEO-038 GEO-087 GEO-089
"a" Resistivity Resistivity Resistivity Resistivity Resistivity Resistivity
Spacing pa=K(\VI) pa=K(\V/) pa=K(\V/) pa=K(\VI) pa=K(\VI) pa=K(\VI)
[feet] Ohm-cm Ohm-cm Ohm-cm Ohm-cm Ohm-cm Ohm-cm
S 25 2,921 3,592 3,760 3,304 4,262 6,352
I 5 3,352 2,969 3,688 3,161 3,927 5,410
é 10 3,481 2,866 3,753 2,970 4,023 5,875
8 20 3,501 2,658 3,935 2,388 3,668 8,750
z 40 3,561 2,818 4,747 2,367 4,202 16,183
5 25 3,161 3,735 4,369 3,688 4,060 8,015
I 5 3,257 3,352 3,789 3,352 3,831 5,693
é 10 3,474 2,856 3,716 2,897 4,023 5,781
g 20 3,381 2,568 3,958 2,393 3,603 8,505
i 40 3,514 2,770 4,838 2,246 4,207 15,562
Average: 3,360 3,019 4,055 2,877 3,981 8,613

Statistical Summary - Apparent Resistivity Averages (Ohm-cm)
Electrode "a"

Spacing Mean St Dev
[feet] Max Min (All Directions)|(All Directions)

2 8,015 2,921 4,268 1,469

5 5,693 2,969 3,815 863

10 5,875 2,856 3,810 1,036

20 8,750 2,388 4,109 2,188

40 16,183 2,246 5,585 4,884
Apparent Resistivity Average - Turbines - Ohm-cm: | 4,317 |
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Thermal Resistivity Report



May 24, 2018

Mr. Mike Goodwin

Construction Manager

sPower

2180 South 1300 East, Suite 600
Salt Lake City, Utah 84106

Re: Soil Thermal Resistivity Testing Results
Seneca Wind Project
Seneca County, Ohio

Dear Mr. Goodwin:

Barr Engineering Co. (Barr), under contract and authorization from sPower, collected soil samples from
select locations at the Seneca Wind Project site in April of 2018. Thermal resistivity laboratory testing was
completed on the samples in April and May of 2018. This letter presents the methods and results of the
requested testing.

Methods

Six bulk soil samples were collected at select turbine locations and one bulk soil sample was collected the
proposed substation location. Sample locations were selected by Barr with approval from sPower Barr
prior to beginning the sample collection. Bulk samples were obtained from below the highly organic
topsoil at depths of 1 to 3 feet below the ground surface. Bulk samples were placed in 5-gallon buckets
and sealed in the field to preserve the in situ moisture content. The samples were transported to Soil
Engineering Testing, Inc. (SET) of Bloomington, Minnesota, for laboratory testing.

Barr personnel verified the test sites based on the coordinates using a hand-held GPS unit, which was
generally very close to the staked locations. The sample locations are shown on Figure 1. Coordinates of
each test location and sample depth can be found in Table 1.

Table1l Thermal Resistivity Sample Information

UTM Coordinates, Zone 17N [m]

Geotech ID (Turbine [NAD83]

ID-4/4/18 Array) Sample Depth [feet] Northing Easting
GEO-005 (2.3-5) 1-3 4550876.8 3302325
GEO-006 (2.3-6) 1-3 4551577.3 334368.0
GEO-015 (3.8-3) 1-3 4546020.6 323462.6
GEO-038 (3.8-24) 1-3 4549899.6 339979.5
GEO-087 (3.8-16) 1-3 4547804.6 327652.3
GEO-089 (3.8-37) 1-3 4545293.9 328728.7
SUB-Res 1-3 4547035.0 327329.0

Barr Engineering Co. 4300 MarketPointe Drive, Suite 200, Minneapolis, MN 55435 952.832.2600 www.barr.com




Mr. Mike Goodwin - sPower

Seneca Wind Project - Soil Thermal Resistivity Testing
May 24, 2018

Page 2

Laboratory testing included measurement of the soil’s in-situ moisture content, standard Proctor density
and optimum moisture content, and thermal dryout characteristics. All of the bulk samples collected were
re-compacted to a density equivalent to approximately 90 percent of standard Proctor maximum dry
density near the optimum moisture content for testing. The soil specimens were compacted in four layers
in test molds (75 mm diameter by 150 mm high) to minimize contact resistance at the soil/probe interface
and to provide for a uniform density.

Thermal dryout characteristics were measured according to ASTM D5334 using a laboratory type thermal
needle held central and vertical in the base plate. Thermal resistivity measurements were conducted
starting at the remolded moisture content of the soil sample to the totally dry condition. At the end of
each drying stage, samples were sealed and brought to thermal equilibrium with the ambient air to
maintain uniform moisture re-distribution through the sample. Tests were conducted using a KD2 Pro
Thermal Property Analyzer. The instrument was calibrated prior to testing.

Results

The resulting laboratory soil thermal resistivity measurements presented with full dryout curves are
included in the attachments.

Closing

Thank you for the opportunity to provide this service. Please call me at 952-832-2797 with questions or

requests for additional information.

Sincerely,

William W. Kussmann
Barr Engineering Co.

Attachments:

Figure 1: Thermal Resistivity Test Locations
Thermal Resistivity Test Results
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Thermal Resistivity Report .smiosss

Project: Seneca Wind Job#: 11376

Client: Barr Engineering Company Date:  5/21/18
Initial Conditions Dry

Thermal Thermal

Dry Density wC Resistivity Resistivity

Boring Specimen Type Depth (ft) Type Classification (PCF) (%) (°C-cm/W) (°C-cm/W)
Geo-005 Reconstituted 1-3 Bulk Lean Clay (CL) 93.8 24.7% 62 171
Geo-006 Reconstituted 1-3 Bulk Lean Clay (CL) 92.9 23.3% 66 175
Geo-015 Reconstituted 1-3 Bulk Lean Clay (CL/CH) 92.3 23.7% 63 161
Geo-038 Reconstituted 1-3 Bulk Lean Clay (CL) 92.6 24.5% 66 170

or optimum moisture content.

Specimens reconstituted to approximately 90% of maximum standard proctor density near the greater of the as received

OIL
9530 James Ave South NGINEERING

ESTING, INC.
http://www.soilengineeringtesting.com

Bloomington, MN 55431




Thermal Resistivity Report .sm o

Project: Seneca Wind Job:
Client: Barr Engineering Company Date:
Boring Depth (ft)
Specimen A: Geo-005 1-3
Specimen B: Geo-006 1-3
Specimen C: Geo-015 1-3
Specimen D: Geo-038 1-3

11376

5/21/18

Thermal Resistivity (2C-cm/W)
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Thermal Resistivity Report .smosss

Project: Seneca Wind Job#: 11376

Client: Barr Engineering Company Date:  5/21/18
Initial Conditions Dry

Thermal Thermal

Dry Density wC Resistivity Resistivity

Boring Specimen Type Depth (ft) Type Classification (PCF) (%) (°C-cm/W) (°C-cm/W)
Geo-087 Reconstituted 1-3 Bulk Lean Clay (CL/CH) 92.6 22.9% 74 195
Geo-089 Reconstituted 1-3 Bulk Lean Clay with sand and a trace of gravel (CL) 94.7 21.9% 61 174
Sub-1 Reconstituted 1-3 Bulk Lean Clay (CL/CH) 90.7 25.4% 68 180

Specimens reconstituted to approximately 90% of maximum standard proctor density near the greater of the as received
or optimum moisture content.

OIL
9530 James Ave South NGINEERING Bloomington, MN 55431

ESTING, INC.
http://www.soilengineeringtesting.com




Project:

Thermal Resistivity Report .smossas
Seneca Wind

Job: 11376

Client:

Barr Engineering Company

Date: 5/21/18

Boring Depth (ft)
Specimen A: Geo-087 1-3
Specimen B: Geo-089 1-3
Specimen C: Sub-1 1-3

Thermal Resistivity (2C-cm/W)
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Moisture Density Curve ASTM: D698, Method B

5/4/18

Date:
Job No.

Seneca Wind

Project:

11376

Barr Engineering Company

Client:

Location:

1-3

Depth(ft):

Sample:

Boring No. Geo-005

Soil Type: Lean Clay (CL)
As Received W.C. (%): 24.9

*Assumed

Specific Gravity: 2.67

PL: PI:

LL:

20.4

Opt. Water Content (%):

104.1

Maximum Dry Density (pcf):

Proctor Points
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Moisture Density Curve ASTM: D698, Method B

5/4/18

Date:
Job No.

Seneca Wind

Project:

11376

Barr Engineering Company

Client:

Location:

1-3

Depth(ft):

Sample:

Boring No. Geo-006

Soil Type: Lean Clay (CL)
As Received W.C. (%): 23.4

*Assumed

Specific Gravity: 2.67

PL: PI:

LL:

21.1

Opt. Water Content (%):

103.0

Maximum Dry Density (pcf):
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26

25

24

23

22

21

20

19

18

17

16

Water Content (%)

Bloomington, MN 55431

NGINEERING

OIL

ESTING, INC.

T

9530 James Ave South

SET-R18a




Moisture Density Curve ASTM: D698, Method B

Project:  Seneca Wind Date: 5/4/18
Client: Barr Engineering Company Job No. 11376
Boring No. Geo-015 Sample: Depth(ft): 1-3 Location:
Soil Type: Lean Clay (CL/CH)
As Received W.C. (%): 23.9 LL: PL: PI: Specific Gravity: 2.67 *Assumed
T * A L 4 A
Maximum Dry Density (pcf): 102.3 Opt. Water Content (%): 21.8
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Moisture Density Curve ASTM: D698, Method B

Project:  Seneca Wind Date: 5/6/18
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Appendix G

Photographs of Downhole Video Footage



GEO-021, 7:10
28 ft, Very broken rock with missing pieces, has back

GEO-021, 7:52
30 ft, View of void observed during drilling, collapsed borehole

P:\Mpls\35 OH\74\35741003 s power seneca\WorkFiles\Geotech\Report\Appendices\Appendix G_Karst Downhole Pictures.doc



GEO-021, 10:21
31.5 ft, View of tubular opening, camera could not see end of tube

GEO-022, 2:16
26 ft, Large washout, had back




GEO-022, 3:14
37 ft, Large washout, had back

GEO-022, 4:31
40 ft, Large washout, view of sidewalls with back




GEO-028, 2:25
9.5 ft, Where water loss occurred. Highly fractured rock.

GEO-028, 3:36
15.5 ft, 3-inch opening, lots of gravel sized pieces within




GEO-008, 6:28
33 ft, View of thin opening in sidewall, had back

GEO-047, 4:20
Typical borehole in upper 40 feet. Fractures and small openings have backs




GEO-047, 13:05
58 ft, view of “void” noted on log

GEO-047, 13:50
58 ft, view of sidewall of “void”, rugged dissolution features, had back




GEO-048, 5:53
26 ft, typical open fracture, had back, several observed to 35 ft in this location

GEO-048, 13:44
45-46 ft, rugged borehole.




GEO-048, 19:37
58.5 ft, washout observed near depth where geotechnical log indicated, collection of rock debris at base of
hole, possible small “void”

GEO-060, 2:20
15 ft, View of thin opening, note soil on bottom of opening, likely thin soil filled void




GEO-060, 6:43
25 ft, Collection of platy rock debris

GEO-060, 12:56
58 ft, view of bottom of borehole where “voids” were noted, rugged dissolution features, had back




GEO-066, 7:27
31.5 ft, smaller void, 1” high, 2-3” deep. May be open on right side

GEO-066, 4:35
19.5 ft, typical opening ranging from 2 to 4 inches, frequently observed in video from 10 to 40 feet




GEO-066, 23:22
19.5 ft, typical view looking in to openings, had back

GEO-066, 8:16
31 ft, “void” identified in geotechnical boring




GEO-066, 12:28
42 ft, rugged borehole with large opening and missing pieces, dissolution features

GEO-066, 20:35
43 ft, view of sidewall of opening, had back




GEO-078, 6:41
36 ft, where circulation was lost during coring, too narrow to see into opening

GEO-078, 4:17
18 ft, small opening with soil and gravel infill and missing pieces, had back




GEO-086, 2:04
11.5 ft, 2-inch opening

GEO-086, 3:21
15.5 ft, highly fractured, rugged borehole with pieces missing, near depth where drilling fluid circulation
was lost




GEO-086, 9:46
38 ft, small opening, similar observed at 14 and 25 feet

GEO-096, 6:51
20.5 ft, small opening, similar observed at 16.5, 26, 28, 32.5, 43, 43.5, 44.5, 48, and 49.5 ft




GEO-096, 7:04
20.5 ft, view into opening, had back

GEO-096, 14:28
42.5 ft, near where drilling fluid circulation was lost, small opening with some missing limestone pieces




Appendix H

Further Analysis of Lower Strength Zones



Appendix H: Further Analysis of Lower Strength Zones

Further analysis of the following turbine locations was performed.

1.1.1 GEO-007

A slightly lower strength zone was identified from about 25 to 26.5 feet in the soil boring completed for
investigated location GEO-007 through SPT testing. Further review of the soil boring indicates that the
other SPT tests indicated that the undrained shear strength met the design value. The results of a
laboratory unconfined compressive strength test indicated that the undrained shear strength just below
the lower strength layer was approximately 2,800 psf, which meets the design value. The lower strength
zone is anticipated to be relatively thin, and is not likely to lead to a bearing capacity failure. Therefore, no
soil remediation is recommended at this location.

1.1.2 GEO-008

A slightly lower strength zone was identified from about 25 to 26.5 feet in the soil boring completed for
investigated location GEO-008 through hand penetrometer testing. Further review of the soil boring
indicates that the other SPT and hand penetrometer tests indicated that the undrained shear strength met
the design value. The results of a laboratory unconfined compressive strength test indicated that the
undrained shear strength just above the lower strength layer was approximately 2,200 psf, which meets
the design value. The lower strength zone is anticipated to be relatively thin, and other measures of shear
strength indicate that the strength will meet the design value, and is not likely to lead to a bearing
capacity failure. Therefore, no soil remediation is recommended at this location.

1.1.3 GEO-009

A slightly lower strength zone was identified from about 30 to 31.5 feet in the soil boring completed for
investigated location GEO-009 through hand penetrometer testing. Further review of the soil boring
indicates that the other SPT and hand penetrometer tests indicated that the undrained shear strength met
the design value. The results of a laboratory unconfined compressive strength test indicated that the
undrained shear strength just above the lower strength layer was approximately 2,400 psf, which meets
the design value. The lower strength zone is anticipated to be relatively thin, and other measures of shear
strength indicate that the strength will meet the design value, and is not likely to lead to a bearing
capacity failure. Therefore, no soil remediation is recommended at this location.

1.1.4 GEO-036

A slightly lower strength zone was identified from about 20 to 21.5 feet in the soil boring completed for
investigated location GEO-036 through hand penetrometer testing. Further review of the soil boring
indicates that the other SPT and hand penetrometer tests indicated that the undrained shear strength met
the design value. The results of a laboratory unconfined compressive strength test indicated that the
undrained shear strength just below the lower strength layer was approximately 2,100 psf, which meets
the design value. The lower strength zone is anticipated to be relatively thin, and other measures of shear
strength indicate that the strength will meet the design value, and is not likely to lead to a bearing
capacity failure. Therefore, no soil remediation is recommended at this location.



1.1.5 GEO-042

A slightly lower strength zone was identified from about 30 to 37 feet in the soil boring completed for
investigated location GEO-042 through SPT testing. Further review of the soil boring indicates that the
other SPT tests indicated that the undrained shear strength met the design value. The results of a
laboratory unconfined compressive strength test indicated that the undrained shear strength within the
lower strength layer was approximately 1,800 psf, which meets the design value. The lower strength zone
is anticipated to be relatively thin, and is not likely to lead to a bearing capacity failure. Therefore, no soil
remediation is recommended at this location.

1.1.6 GEO-047

A slightly lower strength zone was identified from about 8 to 20.5 feet in the soil boring completed for
investigated location GEO-047 through SPT testing. The results of the soil boring indicate that the sand in
that interval is relatively loose, and may be subject to excessive settlement. Barr performed a settlement
analysis, and the results indicate that the estimated settlement will be less than the typical threshold for
industry standards. Therefore, no soil remediation is recommended at this location.

1.1.7 GEO-052

A slightly lower strength zone was identified from about 20 to 35 feet and 55 to 56.5 feet in the soil
boring completed for investigated location GEO-052 through SPT testing. Further review of the soil boring
indicates that the other SPT tests indicated that the undrained shear strength met the design value. The
results of a laboratory unconfined compressive strength test indicated that the undrained shear strength
within the lower strength layer was approximately 2,300 psf, which meets the design value. The lower
strength zone at 55 feet is anticipated to be relatively thin and located well below the embedment depth
of the foundation, and is not likely to lead to a bearing capacity failure. Therefore, no soil remediation is
recommended at this location.

1.1.8 GEO-056

A slightly lower strength zone was identified from about 25 to 35 feet and 40 to 41.5 feet in the soil
boring completed for investigated location GEO-056 through SPT testing and hand penetrometer testing.
Further review of the soil boring indicates that the other SPT and hand penetrometer tests indicated that
the undrained shear strength met the design value. The results of laboratory unconfined compressive
strength tests indicated that the undrained shear strength within the lower strength layers ranged from
approximately 1,700 to 2,900 psf, which meets the design value. Based on an overall consideration of the
field and laboratory test results, no soil remediation is recommended at this location.

1.1.9 GEO-059

A slightly lower strength zone was identified from about 45 to 46.5 feet and 60 to 61.5 feet in the soll
boring completed for investigated location GEO-059 through SPT testing. Further review of the soil boring
indicates that the other SPT and hand penetrometer tests indicated that the undrained shear strength met
the design value. The results of laboratory unconfined compressive strength tests indicated that the
undrained shear strength within the lower strength layer was approximately 4,000 psf, which meets the



design value. The lower strength zones are anticipated to be relatively thin and located well below the
embedment depth of the foundation, and is not likely to lead to a bearing capacity failure. Therefore, no
soil remediation is recommended at this location.

1.1.10 GEO-062

A slightly lower strength zone was identified from about 40 to 41.5 feet in the soil boring completed for
investigated location GEO-062 through hand penetrometer testing. Further review of the soil boring
indicates that the other SPT and hand penetrometer tests indicated that the undrained shear strength met
the design value. The lower strength zone is anticipated to be relatively thin, and other measures of shear
strength indicate that the strength will meet the design value, and is not likely to lead to a bearing
capacity failure. Therefore, no soil remediation is recommended at this location.

1.1.11 GEO-070

A slightly lower strength zone was identified from about 30 to 36.5 feet in the soil boring completed for
investigated location GEO-070 through hand penetrometer testing. Further review of the soil boring
indicates that the other SPT and hand penetrometer tests indicated that the undrained shear strength met
the design value. The results of a laboratory unconfined compressive strength test indicated that the
undrained shear strength just above the lower strength layer was approximately 2,200 psf, which meets
the design value. The lower strength zone is anticipated to be relatively thin, and other measures of shear
strength indicate that the strength will meet the design value, and is not likely to lead to a bearing
capacity failure. Therefore, no soil remediation is recommended at this location.

1.1.12 GEO-077

A slightly lower strength zone was identified from about 20 to 21.5 feet and 40 to 41.5 feet in the soll
boring completed for investigated location GEO-077 through SPT and hand penetrometer testing. Further
review of the soil boring indicates that the other SPT and hand penetrometer tests indicated that the
undrained shear strength met the design value. The results of a laboratory unconfined compressive
strength test indicated that the undrained shear strength just below the lower strength layer at 20 feet
was approximately 2,100 psf, which meets the design value. The lower strength zones are anticipated to
be relatively thin, and other measures of shear strength indicate that the strength will meet the design
value, and is not likely to lead to a bearing capacity failure. Therefore, no soil remediation is
recommended at this location.

1.1.13 GEO-079

A slightly lower strength zone was identified from about 35 to 36.5 feet in the soil boring completed for
investigated location GEO-079 through hand penetrometer testing. Further review of the soil boring
indicates that the other SPT and hand penetrometer tests indicated that the undrained shear strength met
the design value. The results of a laboratory unconfined compressive strength test indicated that the
undrained shear strength within the lower strength layer was approximately 2,900 psf, which meets the
design value. The lower strength zone is anticipated to be relatively thin, and other measures of shear



strength indicate that the strength will meet the design value, and is not likely to lead to a bearing
capacity failure. Therefore, no soil remediation is recommended at this location.

1.1.14 GEO-082

A slightly lower strength zone was identified from about 20 to 21.5 feet in the soil boring completed for
investigated location GEO-082 through hand penetrometer testing. Further review of the soil boring
indicates that the other SPT and hand penetrometer tests indicated that the undrained shear strength met
the design value. The lower strength zone is anticipated to be relatively thin, and other measures of shear
strength indicate that the strength will meet the design value, and is not likely to lead to a bearing
capacity failure. Therefore, no soil remediation is recommended at this location.

1.1.15 GEO-083

A slightly lower strength zone was identified from about 15 to 16.5 feet in the soil boring completed for
investigated location GEO-083 through SPT testing. Further review of the soil boring indicates that the
other SPT tests indicated that the undrained shear strength met the design value. The results of a
laboratory unconfined compressive strength test indicated that the undrained shear strength just below
the lower strength layer was approximately 2,300 psf, which meets the design value. The lower strength
zone is anticipated to be relatively thin, and is not likely to lead to a bearing capacity failure. Therefore, no
soil remediation is recommended at this location.

1.1.16 GEO-091

A slightly lower strength zone was identified from about 35 to 36.5 feet in the soil boring completed for
investigated location GEO-091 through hand penetrometer testing. Further review of the soil boring
indicates that the other SPT and hand penetrometer tests indicated that the undrained shear strength met
the design value. The results of a laboratory unconfined compressive strength test indicated that the
undrained shear strength just above the lower strength layer was approximately 3,700 psf, which meets
the design value. The lower strength zone is anticipated to be relatively thin, and other measures of shear
strength indicate that the strength will meet the design value, and is not likely to lead to a bearing
capacity failure. Therefore, no soil remediation is recommended at this location.

1.1.17 GEO-092

A slightly lower strength zone was identified from about 45 to 46.5 feet in the soil boring completed for
investigated location GEO-092 through hand penetrometer testing. Further review of the soil boring
indicates that the other SPT and hand penetrometer tests indicated that the undrained shear strength met
the design value. The results of a laboratory unconfined compressive strength test indicated that the
undrained shear strength just below the lower strength layer was approximately 2,500 psf, which meets
the design value. The lower strength zone is anticipated to be relatively thin, and other measures of shear
strength indicate that the strength will meet the design value, and is not likely to lead to a bearing
capacity failure. Therefore, no soil remediation is recommended at this location.



1.1.18 GEO-093

A slightly lower strength zone was identified from about 27 to 29 feet in the soil boring completed for
investigated location GEO-092 through laboratory testing. Further review of the soil boring indicates that
the other SPT and hand penetrometer tests indicated that the undrained shear strength met the design
value. The results of a laboratory unconfined compressive strength test indicated that the undrained shear
strength in that interval was approximately 1,000 psf, which does not meet the design value. Barr
performed a two-layer bearing capacity analysis for the weaker soils, and determined that the resultant

bearing capacity would meet the design value. Therefore, no soil remediation is recommended at this
location.
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