Preliminary Geotechnical Report — Appendix A
Chilocco Wind Project — Kay County, OK
Mortenson Construction

RRC
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Figure 9 — Total Unit Weight versus Depth



Preliminary Geotechnical Report — Appendix A RRC
Chilocco Wind Project — Kay County, OK
Mortenson Construction
In-Situ Dry Unit Weight (pcf)
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Figure 10 — Dry Unit Weight versus Depth
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Push Tube/SPT/Auger/THD
— LIMITS -
2 =
e 5 & 5’ GROUNDWATER INFORMATION:
T a8 =3 o | Subsurface water was not encountered either during or upon completion of the
= = = SE %3] - Arillina nnaratinne
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Push Tube/SPT/Auger/THD
— LIMITS -
2 G
e 5 & 5’ GROUNDWATER INFORMATION:
T a8 =3 o | Subsurface water was not encountered either during or upon completion of the
= E| 2 = |@_ | & | driling operations.
% = = E: Fluw < E_Z_ o
a el RIEZTITE Rk s e ?_ Egl 8
2l £ EN%%%(Modified cAsampler) b | 29 ﬂﬁg @ §§ o
> s =30 sl 2| & g | Wa (eS8 | g | Z
ol £ |2(888,4(2 |2 3|3 |c2 252| 3 |55| | SURFACE ELEVATION: ft
B @ o = Z
3| 8 \&/zacef 2 |L|p|p| 88 |8EE| & |82 5 DESCRIPTION OF STRATUM
R ‘! - WATER LEVEL AT END OF DRILLING, OR AS $HOWN
:_ g _E ...............
SRR {1 e, 2

TYPICAL SOIL AND ROCK SYMBOLS (USCS CLASSIFICATION)

7
/A Lean Clay (CL) Poorly-Graded Sand (SP) % Claystone
7/, FatClay (CH) Well-Graded Sand (SW) g& BASALT
5T
mﬂ Silt (ML) lo [\ Poorly-Graded Gravel (GP) E Limestone
I:["] Elastic Silt (MH) Well-Graded Gravel (GW) Sandstone
A I
Silty Sand (SM) g@‘,‘ Clayey Gravel (GC) Siltstone
V
j Clayey Sand (SC) E’E Silty Gravel (GM) @ Fill Material
. T
@m Silty, Clayey Sand (SC-SM) I/ sityclay cLMD) = shae

DEGREE OF WEATHERING

1) Unweathered: No evidence of any chemical or mechanical alteration.

SOIL STRUCTURE

2) Slightly weathered: Slight discoloration on surface, slight alteration along discontinuities, Calcareous.......... Containing calcium carbonate
less than 10% of the rock volume altered.
3) Moderately weﬁtgelred: Diskcologing evidenthsurfaCﬁ plitted arad alte1r8<} witl"égl}erafltign ‘ Slickensided........ The presence of planes of weakness
enetrating well below rock surfaces, weathering "halos" evident, 10% to 50% of the roc . .
5o|ume alt%red. g ° ° having a slick and glossy appearance
4) Highly weathered: Entire mass discolored, alteration pervading nearly all of the rock with Interbedded......... Alternating layers of varying material

some pockets of slightly weathered rock noticeable, some minerals leached away.
5) Decomposed: rock reduced to a soil with relicit rock texture, generally molded and crumbled by hand.
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LOG OF BORING: Substation

SHEET 1 of 1

RRC

Renewable Resource Consultants, LLC
3801 Doris Lane
Round Rock, TX 78664

Telephone: (512) 992-2087

Fax: (512) 251-2518

CLIENT: Mortenson Construction
PROJECT: Chilocco Wind Farm
LOCATION: Chilocco, OK
NUMBER: 130222

DATE(S) DRILLED: 8/21/13

=

N = 50/4"

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
~ | LmiTs -
= > g | ¢ E GROUNDWATER INFORMATION:
& o & Y |@2 | & | Groundwater encountered at 17 ft. during drilling and at 10.5 ft.
= = z i =) (2] = .
z || 2 - |z o |Wzx| @ | afterdrilling
= = Q|S|S|E|>L|n | = |E2]8
gl = | &5 w|2lele|53 (8] & |28]S
S| £ |0|a%0 2515125259 & |2a]| ¢
6 T H = CZD =< S E 8 < < LIDJ Q| < % % z z % n
2| B |2 %9%0\@ = E|& |55 %&J% g %8 2 SURFACE ELEVATION:
2| 8 \&/zaral| S |wlr|p| &L |35E| 5 |82 S DESCRIPTION OF STRATUM
;’ I 12 in Topsoil
/) VIN=4 25 FAT CLAY (CH), with Sand, dark brown, soft, moist, with
7/ Organics
L 5 ] P=275 19 | 48 | 16 | 32 | 107 0.9 15.0] 0.0 | 91 LEAN CLAY (CL), with Sand, greenish gray to brOWn, very Stlff,
i moist
N = SILTY SAND (SM), brown, very dense, moist, fine to medium
10 -+ Y 15 ry
v/ Aran1s /P grained, weakly to moderately cemented /_
%: ] FAT CLAY (CH), greenish gray, hard, moist to wet, iron stained
%: 15 DIN=39 | 21
/I ] v
A_ -
%- 20 4X|N=50/2" LIMESTONE, gray, very hard, moist, highly weathered
—1 25 N =78/10" | 19 SHALE, gray, very hard, moist, iron stained
—1 30 Z N = 50/0" Iron stained grades out

Total Depth = 34.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T-TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 36.956548, Long. -97.064465




LOG OF BORING: T-012

SHEET 1 of 1

RRC

Renewable Resource Consultants, LLC

3801 Doris Lane

Round Rock, TX 78664
Telephone: (512) 992-2087
Fax: (512) 251-2518

CLIENT: Mortenson Construction
PROJECT: Chilocco Wind Farm
LOCATION: Chilocco, OK
NUMBER: 130222

DATE(S) DRILLED: 8/26/13

RENEWABLE LOG - LOG A GNNLO1.GDT - 9/11/13 11:36 - Z:\GINT\PROJECTS\2013\130222 CHILOCCO WIND PROJECT\130222 CHILOCCO WIND FARM.GPJ

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
~ _LmiTs -
= > g | ¢ E GROUNDWATER INFORMATION:
& a} z Y |2 @ | No groundwater encountered during and after drilling
1l E £ u S |h=| @
o = Q|23 £ >k b = z & g
8l = | ko ol2lelelB3 |z |98 S
S| £ |2330 |25 |5|25 259 5 |29 ¢
6 T 4=z g = N E 8 < < LIDJ Q| <= % z Z % »
I I %.9%\"5 21s E|& |55 g&% g %8 2 SURFACE ELEVATION:
2| 8 \&/zaral| S |wlr|p| &L |35E| 5 |82 S DESCRIPTION OF STRATUM
% \ 12 in. Topsoil
- KAIN=8 FAT CLAY (CH), with Sand, dark brown to black, medium stiff to
/: 1 hard, moist
%- 5 4YIN=19 19 Grading iron stained
%f DN=12
é: 10 ] p=425 |22 |53|21 |32/ 102 8o | Grading brown to olive gray
%Z JN=19
é: 15 :X N =27
é: 20 MN=60 |25 112
é: 25 D(N=29 Grading olive to gray, dry to moist
%: :\ Grading reddish brown to olive, moist, with Sand seams
%_ 30 D(N=48 |19
é: 35 D(N=75
é: 40 H(N=75 |26
é: 45 D(N=43
A' 4
—1 i SHALE, dark gray, very hard, moist, iron stained
=1 50 J(N=89/11"| 14
;- 55 X{N=68 SANDY SHALE, dark gray to yellowish brown, hard, moist, iron

\stained, with Gypsum seams

Total Depth = 55.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T-TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 36.978553, Long. -97.104971




LOG OF BORING: T-015

SHEET 1 of

RRC

CLIENT:
Renewable Resource Consultants, LLC | proJeCT:
3801 Doris Lane
Round Rock, TX 78664 LOCATION:
Telephone: (512) 992-2087 NUMBER:
Fax: (512) 251-2518

Mortenson Construction
Chilocco Wind Farm
Chilocco, OK

130222

DATE(S) DRILLED: 8/22/13

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
~|__LMmITS -
= > g | ¢ E GROUNDWATER INFORMATION:
& - & ¥ |@2 | & | Groundwater encountered at 49 ft. during drilling and at 28 ft.
= = <= w =) @D _ | &5 e
z || 2 - |z o |Wzx| @ | afterdrilling
= = Q|S|S|E|>L|b | = |E2]8
gl = | &5 w|2lele|53 (8] & |28]S
S| £ |0|a%0 2515125 |25d| & |2a]| ¢
5z |28% = 2|3|3|3|82 (325 2 |22
2| E |E 2082x5 o|l5lala >3 %I&J% g 58 2 SURFACE ELEVATION:
2 8 \&/zacel| S |w|pr|p| B8R |35E| 5 |32 S DESCRIPTION OF STRATUM
A 4 18 in. Topsoil
7- V/IN=8 27 FAT CLAY (CH), trace Sand, dark brown, medium stiff to very
/ [ 1] stiff, moist, with Organics
%- 5 J(N=20 Grading brown to brownish gray
é: DIN=14 Grading trace calcareous nodules
/: 10 ] P =275 24 | 55|28 | 27| 102 14 6.0| 7.0| 98
A_
B MIN=26 SANDY LEAN CLAY (CL), olive, very stiff, moist, iron stained
L 15 _>J: N =34 19 LEAN CLAY (CL), trace Sand, brown, hard, moist
20 N =30 FAT CLAY (CH), trace Sand, greenish gray to dark brown, very

stiff to hard, moist

RENEWABLE LOG - LOG A GNNLO1.GDT - 9/11/13 11:36 - Z:\GINT\PROJECTS\2013\130222 CHILOCCO WIND PROJECT\130222 CHILOCCO WIND FARM.GPJ

P - POCKET PENETROMETER RESISTANCE
T-TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

-
Z- 25 DN =50/4" Grading greenish gray
%I ] A
%: 30 (N=50 Grading reddish brown
7 -
?_ 35 (N=33 22 FAT CLAY (CH), with Gravel, olive, very stiff to hard, moist to
/- 47 wet
é: 40 :Z N=29
é: 45 D(N=6511" Grading with calcareous nodules
/ ! g
é- 50 D(N=37
7
/| 55 (N=28 25 FAT CLAY (CH), brown, very stiff, moist
Total Depth = 55.5 ft.
[ N - STANDARD PENETRATION TEST RESISTANCE REMARKS:

GPS COORDINATES: Lat. 36.961501, Long. -97.104337




RENEWABLE LOG - LOG A GNNLO1.GDT - 9/11/13 11:36 - Z:\GINT\PROJECTS\2013\130222 CHILOCCO WIND PROJECT\130222 CHILOCCO WIND FARM.GPJ

LOG OF BORING: T-017

SHEET 1 of 1

RRC

CLIENT:
Renewable Resource Consultants, LLC | proJeCT:
3801 Doris Lane
Round Rock, TX 78664 LOCATION:
Telephone: (512) 992-2087 NUMBER:
Fax: (512) 251-2518

Mortenson Construction
Chilocco Wind Farm
Chilocco, OK

130222

DATE(S) DRILLED: 8/26/13

P - POCKET PENETROMETER RESISTANCE
T-TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
~ |__LmiTs -
= > S |¥ E GROUNDWATER INFORMATION:
& | g z Y |2 @ | Groundwater encountered at 29 ft. during drilling and at 28.5 ft.
= = <= w =) @D _ | &5 "
z || =S - |z o |Wzx| @ | afterdrilling
= = Q|S|S|E|>L|b | = |E2]8
gl £ |, &g wlz2lele|53 ez & |28 S
Sl E |0|3%s 225|528 |8Ed| & [2a| 9
6 T H = g = S E 8 < < LIDJ Q| < % % z Z % n
I I ggg\od 21s E|& |55 “Q‘gg% g 58 2 SURFACE ELEVATION:
2| 8 \§/zaccl 2 wlp|p |58 |35 5 |82 S DESCRIPTION OF STRATUM
% I 12 in. Topsoil
/- SIN=9 FAT CLAY (CH), trace Sand, dark brown, stiff, moist
%- 5 AN=19 21 LEAN CLAY (CL), with Sand, brown, very stiff to hard, moist,
i 1 iron stained
L IN=17
I 10 ]P =45 19|45 |15| 30 | 110 14 70| 0.0 85
i _z LEAN CLAY (CL), trace Sand, brown, very stiff, moist
_ J{N=25
: 15 :>7 N=21
ox 7 CLAYEY SAND (SC), brown, moist, fine to medium grained
L 20 ] P=45 18 147115132 | 115 14 79| 00|69 SANDY LEAN CLAY (CL), brown, very stiff to hard, moist, iron
B stained
i 25 :X N =27
L 30 JXIN=30 15 (32|14 | 18 29 | CLAYEY SAND (SC), trace Gravel, yellowish brown to brown,
s 4 medium dense, wet, fine to coarse grained
O 35 DN=271 |27
%- 7 FAT CLAY (CH), trace to with Sand, yellowish brown to light
%: 40 :Z N =32 gray, hard, moist, iron stained, with Gypsum seams
Z' 45 D(N=59 |25
é: s0 JN=56
é_ 55 XN =50/5"
Total Depth = 55 ft.
[ N - STANDARD PENETRATION TEST RESISTANCE REMARKS:

GPS COORDINATES: Lat. 36.990233, Long. -97.100389




LOG OF BORING: T-019

RRC

Renewable Resource Consultants, LLC

3801 Doris Lane

Round Rock, TX 78664
Telephone: (512) 992-2087
Fax: (512) 251-2518

CLIENT: Mortenson Construction
PROJECT: Chilocco Wind Farm
LOCATION: Chilocco, OK
NUMBER: 130222

DATE(S) DRILLED: 8/22/13

RENEWABLE LOG - LOG A GNNLO1.GDT - 9/11/13 11:36 - Z:\GINT\PROJECTS\2013\130222 CHILOCCO WIND PROJECT\130222 CHILOCCO WIND FARM.GPJ

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
~ |_LmiTs -
= > S |¥ E GROUNDWATER INFORMATION:
ﬁ - | 2 % & Uc?g @ | Groundwater encountered at 39.5 ft. during drilling and not
z|e|3S|3 B 2 |4z| 2 | recorded after drilling
S - SQIZ|3|E|>k|d | T [E2]8
8l e Lo ol 2lelelEz3 gz | E |0
2 £ 1215885 z gl@ |z |25z gég % |23 | 5 | SURFACE ELEVATION:
2| 8 \&/zaral| S |wlr|p| &L |35E| 5 |82 S DESCRIPTION OF STRATUM
f I 1 ft. Topsoil
- AIN=7 FAT CLAY (CH), trace Sand, dark brown, medium to very stiff,
/: 1 moist, with Organics
%- 5 D(N=24
%: DIN=20 18 Grading iron stained
é: 10 J(N=13 Grading brown, calcareous
é: ] P=35 |21|52[17|35| 107 | 1.7 |150]10.0| 91 [ CGrading greenish gray to brown
?_ 15 -ﬁ N = 28 lr:n/-c\)-'rstCLAY (CH), trace Sand, dark brown, very stiff to hard,
7. |
Z- 20 :X N = 26 25 Grading greenish gray, iron stained, calcareous
Z- 25 (N =75/10"
Z_ 30 (N=38 24 Grading olive to yellowish brown
Z 35 (N=26
é: 40 :Z N=46 6 in. Sandstone seam at 39 ft.
Z' 45 DN=40 Grading gray
A_ -
L 50 J{(N=27 25 LEAN CLAY (CL), trace Sand, greenish gray, very stiff, moist,
B 4 iron stained
E_ 55 X{N=53 SHALE, brown, hard, moist

Total Depth = 55.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T-TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 36.962787, Long. -97.100057

SHEET 1 of 1
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LOG OF BORING: T-025

SHEET 1 of 1

RRC

Renewable Resource Consultants, LLC
3801 Doris Lane

Round Rock, TX 78664

Telephone: (512) 992-2087

Fax: (512) 251-2518

CLIENT: Mortenson Construction
PROJECT: Chilocco Wind Farm
LOCATION: Chilocco, OK
NUMBER: 130222

DATE(S) DRILLED: 8/23/13

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
~|__umiTs -
= x g | ¢ E GROUNDWATER INFORMATION:
ﬁ - | g z % Uc%) @ No groundwater encountered during and after drilling
E|Z & |5
B} - |8|E|3 k|| | 3|88
gl = | &5 w|2lele|53 (8] & |28]S
S| £ |0|a%0 2515125 |25d| & |2a]| ¢
6 T H = g = S E 8 < < LIDJ Q| < % % z Z % ?J
2| E |g %9%0\@ Q13 E|& |55 “Q‘gg% g 58 2 SURFACE ELEVATION:
2| 8 \&/zaral| S |wlr|p| &L |35E| 5 |82 S DESCRIPTION OF STRATUM
P _7\ 24 in. Topsoll
D(N=13 122
7 B i FAT CLAY (CH), trace Sand, dark brown, stiff to hard, moist,
/ 5 with Organics
%- 5 ] P=45 21 (5517 (38| 104 | 3.9 | 52| 0.0 98| Grading gray to brown
%: DIN=22 21 Grading with Gravel, olive gray, calcareous
1
%: DN=34 Grading iron stained
é: 15 D(N=37 |23
é: 20 :E N =43
Z: 25 D(N=26 |16
é: 30 (N=56 Grading light olive gray
7%
—{ 35 - g075 - SHALE, olive gray to gray, hard to very hard, moist, iron stained
L 40 :Z N = 87/8" 18
[ 45 D(N=75 Grading dark gray to brown
[ 50 D(N=7711" Grading olive to brown
: N =88/10" | 20 Grading dark gray to brown
Total Depth = 55.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T-TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 36.970728, Long. -97.095886




LOG OF BORING: T-041 SHEET 1 of 1

CLIENT: Mortenson Construction

Renewab_le Resource Consultants, LLC PROJECT: Chilocco Wind Earm

3801 Doris Lane )

Round Rock, TX 78664 LOCATION: Chilocco, OK

Telephone: (512) 992-2087 NUMBER: 130222
_...—-—'""_

Fax: (512) 251-2518
DATE(S) DRILLED: 8/23/13

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
~|__LMmITS -
= > g | ¢ E GROUNDWATER INFORMATION:
ﬁ - | 2 % & Uc?g @ | Groundwater encountered at 29 ft. during drilling and at 24 ft.
z|E|3|3 - | 2 |wz| @ | afterdrilling
= = Q|S|S|E|>L|b | = |E2]8
8l = | |ke ol2lelelB3 |z |98 S
S| £ |0|a%0 2155125859 < |2a|¢
6 T H = g = S E 8 << << LIDJ o< % % z Zz % n
2| E |g %.9%0\"5 013 E|& |55 g&% g %8 2 SURFACE ELEVATION:
2| 8 \&/zaral| S |wlr|p| &L |35E| 5 |82 S DESCRIPTION OF STRATUM
% \ 14 in. Topsoil
- YN =14 FAT CLAY (CH), with Sand, dark brown, stiff, moist, with
/: 1 Organics
/- 5 D(N=11 22 Grading brown to reddish brown
A_ -
?_ DN=27 186017 ] 43 94 | FAT CLAY (CH), trace Sand, reddish brown, very stiff to hard,
B moist
%- 10 ] P=4.25 19 | 56 | 16 | 40 | 108 1.3 | 22| 0.0]| 90
/I TIN=16
72

15 ]P =275 | 21|48 16|32 104 | 14 | 721100/ 94 | LEAN CLAY (CL), trace to with Sand, reddish brown, medium
stiff to stiff, moist

20 k N =10 Grading light olive brown to brown, iron stained

25 DIN=7 22(33[17 |16 87 | Grading with Silt

30 ]P=1.25 22|43 14|29 | 108 | 15 |150]20.0| 68 | SANDYLEAN CLAY (CL), brown, stiff, wet

?_ 35 __ N=12 FAT CLAY (CH), with Sand, greenish gray to brown, stiff, moist
75
L 40 X(N=28 POORLY GRADED SAND (SP), brown, medium dense, moist,
L . fine to coarse grained
—1 45 (N=29 33 SHALE, greenish gray to brown, firm to very hard, moist
E_ 50 :Z N = 50/2"
— 55 J(N=57 |24
Total Depth = 55.5 ft.
[ N - STANDARD PENETRATION TEST RESISTANCE REMARKS:
P - POCKET PENETROMETER RESISTANCE
T - TXDOT CONE PENETRATION RESISTANCE GPS COORDINATES: Lat. 36.997004, Long. -97.086545

R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION

RENEWABLE LOG - LOG A GNNLO1.GDT - 9/11/13 11:36 - Z:\GINT\PROJECTS\2013\130222 CHILOCCO WIND PROJECT\130222 CHILOCCO WIND FARM.GPJ




LOG OF BORING: T-063

SHEET 1 of 1

RENEWABLE LOG - LOG A GNNLO1.GDT - 9/11/13 11:36 - Z:\GINT\PROJECTS\2013\130222 CHILOCCO WIND PROJECT\130222 CHILOCCO WIND FARM.GPJ

CLIENT: Mortenson Construction
Renewable Resource Consultants, LLC PROJECT: Chilocco Wind Farm
3801 Doris Lane )
Round Rock, TX 78664 LOCATION:  Chilocco, OK
Telephone: (512) 992-2087 NUMBER: 130222
— Fax: (512) 251-2518
DATE(S) DRILLED: 8/24/13
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
~ |_LimITS ~
= > S |¥ E GROUNDWATER INFORMATION:
ﬁ - | g z & Uc%) @ Groundwater encountered at 29 ft. during drilling and not
z|l=|S|3 . 2 |wz| @ | recorded after drilling
= = Q|S|S|E|>L|b | = |E2]8
3l = | &5 S|Z|e|c|E3|aLE| £ |5g| 8
S| E |0lgde |2|2|5|5|25|%5d] & |2a|¢
S| T |922z 2322 |58|282|z 22|32
2| B |2 gé%\o; = g |a|2zZ “Q‘ggg g 58 2 SURFACE ELEVATION:
2| 8 \§/zaccl 2 wlp|p |58 |35 5 |82 S DESCRIPTION OF STRATUM
% I 12 in. Topsoil
- SN=11 21 FAT CLAY (CH), trace Sand, dark brown, stiff, moist, trace
/: 1 Organics
%- 5 _l N=9 Grading reddish brown
%: DIN=13 Grading reddish brown to greenish gray
éi o0
7
V | DIN=21 FAT CLAY (CH), trace Sand, reddish brown, very stiff, moist,
/ B au calcareous
%- 15 (N=16 |20 |51 |16 |35 %
L o0 {(N=12 LEAN CLAY (CL), with Sand, reddish brown, stiff, moist,
B i calcareous
[ o5 :X N=10 21321517 85 | Grading light brown to gray, wet
L 30 J(N=6 20 18 | POORLY GRADED SAND (SP), light brown, loose, wet, fine to
s 4 medium grained, with Silt seams
L 35 (N=17 20 |29 [ 13| 16 59 | SANDY LEAN CLAY (CL), reddish brown, stiff, wet
7 L 40 )(N=32 SANDY FAT CLAY (CH), reddish brown to gray, hard, moist
/- . 4 in. Gravel seam at 40 ft.
73
— 45 (N=75/9" SHALE, light gray, very hard, moist, calcareous
%- 50 (N =50/4" Grading gray to dark gray, with Sandstone
—  =n=soe
Total Depth = 54.5 ft.
[ N - STANDARD PENETRATION TEST RESISTANCE REMARKS:
P - POCKET PENETROMETER RESISTANCE
T - TXDOT CONE PENETRATION RESISTANCE GPS COORDINATES: Lat. 36.992868, Long. -97.070974
R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION




LOG OF BORING: T-067

SHEET 1 of 1

RRC

Renewable Resource Consultants, LLC
3801 Doris Lane
Round Rock, TX 78664

Telephone: (512) 992-2087

Fax: (512) 251-2518

CLIENT: Mortenson Construction
PROJECT: Chilocco Wind Farm
LOCATION: Chilocco, OK
NUMBER: 130222

DATE(S) DRILLED: 8/21/13

RENEWABLE LOG - LOG A GNNLO1.GDT - 9/11/13 11:36 - Z:\GINT\PROJECTS\2013\130222 CHILOCCO WIND PROJECT\130222 CHILOCCO WIND FARM.GPJ

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
~|__LMmITS -
= x g | ¢ E GROUNDWATER INFORMATION:
ﬁ - | g & & § @ | Groundwater encountered at 14 ft. during drilling and at 7 ft. after
z|E|3|3 - | 2 |uz| @ | drilling
= = Q|S|S|E|>L|b | = |E2]8
Sl = | 5 [S|3|2|c|E3|8LE|E|5g|F
21 E |0]3%0 glo|E|E |22 |8c0| % |26 O
S| T |922z 2322 |58|282|z 22|32
2| E |g %52\03 013 g |a|2zZ %I&J% g %8 2 SURFACE ELEVATION:
2| 8 \&/zaral| S |wlr|p| &L |35E| 5 |82 S DESCRIPTION OF STRATUM
A 4 18 in. Topsoil
7- VIN=12 FAT CLAY (CH), trace Sand, dark brown, stiff to very stiff, moist,
/ i 1] with Organics
%- 5 D(N=9 Grading dark reddish brown
7, Y
%- DIN=14 22 | 57|17 | 40 96 | Grading brown
%: 10 ] P=25 20 | 52 |16 | 36 | 110 25 [15.01 7.0 |93
é: JN=10 Grading greenish gray to brown, with Sand seams
- 15 ] P=225 21 44118 | 26 | 109 0.8 14.9| 7.0 65 SANDY LEAN CLAY (CL), greenish gray to brown, very Stlff,
5 moist
—1 20 {N=61 24 SHALE, olive, hard to very hard, moist
g: 25 :X N = 50/3" Grading light olive to greenish gray
E: 30 :Z N = 50/4" Grading brown to olive
— .. J/N= SANDY SHALE, gray, very hard, moist
1 35 5055 gray, very

Auger Refusal at 36.5 ft

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T-TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 36.958553, Long. -97.067550




RENEWABLE LOG - LOG A GNNLO1.GDT - 9/11/13 11:36 - Z:\GINT\PROJECTS\2013\130222 CHILOCCO WIND PROJECT\130222 CHILOCCO WIND FARM.GPJ

LOG OF BORING: T-071

SHEET 1 of 1

CLIENT: Mortenson Construction
Renewable Resource Consultants, LLC PROJECT: Chilocco Wind Farm
3801 Doris Lane )
Round Rock, TX 78664 LOCATION:  Chilocco, OK
Telephone: (512) 992-2087 NUMBER: 130222
— Fax: (512) 251-2518
DATE(S) DRILLED: 8/22/13
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
~ |_LimITS ~
= > S |y E GROUNDWATER INFORMATION:
& | g z Y |2 @ | Groundwater encountered at 24 ft. during drilling and at 23.5 ft.
= = = w =) @D _ | &5 e
z || =S - |z o |Wzx| @ | afterdrilling
= = Q|S|S|E|>L|b | = |E2]8
gl = | &5 w|2lele|53 (8] & |28]S
S| £ |0|a%0 255128 |%d| & |za| g
S| T (Y822 2|3 |2|<|82|228| z (22| 5
2| B |2 %9%0\@ = E|& |55 gg% g 58 2 SURFACE ELEVATION:
2| 8 \§/zaccl 2 wlp|p |58 |35 5 |82 S DESCRIPTION OF STRATUM
P i 1 ft. Topsoil
/ - SN=12 FAT CLAY (CH), trace Sand, dark brown, stiff, moist, trace
70 ] Organics
L 5 ] P=45 16 |49 | 16 | 33 | 101 56 11.3] 0.0]| 97 LEAN CLAY (CL), trace Sand, reddish brOWn, very stiff to hard,
N moist
i DIN=23 18
i 10 :X N=15
V/_ ] P=35 24 150118 | 32 | 100 16 5.1110.0| 95 gll?t.r CLAY (CH), trace Sand, dark bl'OWn, very Stlff, mOiSt, with
— 15 VN = 50/5" SHALE, gray, hard, moist, with Silt
— ] Claystone seam at 15.5 ft.
—1 20 J(N=54 20 SHALE, gray, hard, moist
L o5 DIN=67 SANDSTONE, brown, hard, moist
—1 30 J{/N=57 18 SHALE, gray, hard to very hard, moist
[ 35 D(N=50/5"
[ 40 J(N=500"
[ 45 DN =504" Grading Sandstone
[ 5o :Z N = 50/2" Grading Gypsum deposits
§_ : N =
— = 50/5.5"
Total Depth = 54.5 ft.
[ N - STANDARD PENETRATION TEST RESISTANCE REMARKS:
P - POCKET PENETROMETER RESISTANCE
T - TXDOT CONE PENETRATION RESISTANCE GPS COORDINATES: Lat. 36.968496, Long. -97.063727
R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION




LOG OF BORING: T-086

SHEET 1 of 1

RRC

Renewable Resource Consultants, LLC

3801 Doris Lane

Round Rock, TX 78664
Telephone: (512) 992-2087
Fax: (512) 251-2518

CLIENT: Mortenson Construction
PROJECT: Chilocco Wind Farm
LOCATION: Chilocco, OK
NUMBER: 130222

DATE(S) DRILLED: 8/26/13

RENEWABLE LOG - LOG A GNNLO1.GDT - 9/11/13 11:36 - Z:\GINT\PROJECTS\2013\130222 CHILOCCO WIND PROJECT\130222 CHILOCCO WIND FARM.GPJ

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
~ | LmiTs ~
= > g | ¢ E GROUNDWATER INFORMATION:
& | g z Y |2 @ | Groundwater encountered at 19 ft. during drilling and at 20.5 ft.
= = <= w =) w __ %) "
z || 2 - |z o |uz after drilling
= = Q|S|S|E|>L|b | = |E2]8
gl = | &5 w|2lele|53 (8] & |28]S
S| £ |9 290 (2|55 |%5|259| = |2a|¢
5| £ |71828 =|E|&|3|3|82|%za| 2 |22| 2
2| B |2 5‘9%%5 o|Slala S5 %I&J% g 58 2 SURFACE ELEVATION:
2| 8 \&/zaral| S |wlr|p| &L |35E| 5 |82 S DESCRIPTION OF STRATUM
% I 12 in. Topsoil
/- YN =14 23 | 57 | 19| 38 98 | FAT CLAY (CH), trace Sand, dark brown, medium stiff to hard,
i 7 moist
é: 5 DN=8 23|58 | 16 | 42 95 | Grading reddish, iron stained
%f DN=21
é: o Po-azs
4: JN=23 Grading, brown to reddish brown to light gray
/ ,
L 15 _>J: N=18 19 LEAN CLAY (CL), trace Sand, reddish brown to light gray, very
L 4 stiff, moist to wet, iron stained
i i v
- 20 ] P=275 ¥25(39|15(24| 99 1.1 | 11.6| 15.0| 99
B i POORLY GRADED SAND (SP), brown, loose to medium dense,
RO S . wet, fine to medium grained
| 25 D(N=8 19 5
L 50 I{N=13 : : :
Z_ i LEAN CLAY (CL), trace Sand, brown, medium stiff, moist
- 7 POORLY GRADED SAND (SP), brown, loose, wet, fine to
[ 35 D(N=4 17 29 | medium grained
40 ~{N=501" SHALE, yellowish brown, very hard, moist

Auger Refual at 43.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T-TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 36.988345, Long. -97.051775
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APPENDIX B



Renewable Resource Consultants, LLC MO'STU RE_DENS'TY RELAT'ONSH'P

3801 Doris Lane
Round Rock, TX 78664

;elépgc;ge:z (5511%%91322-2087 CLIENT:  Mortenson Construction
ax: (512) 251~ PROJECT: Chilocco Wind Farm
 — LOCATION: Chilocco, OK

NUMBER: 130222

135 \ Sample ID TR-1 at 2 to 4 ft.
\ Description of Material Brown FAT CLAY(CH)
130 \
Test Method ASTM D698 Method A,
\ Manual Hammer
125 \
\ TEST RESULTS
120 \ Maximum Dry Density 102.4 PCF
\ Optimum Water Content 20.5 ¢,
115 A
110
- \
s \
z \
= 105 \\ ATTERBERG LIMITS
Z
w
=) AN
> P N PL Pl
5 100 . \ 57 17 40
P \.  Curves of 100% Saturation
95 for Specific Gravity Equal to:
N 2.80
\ .
AN
90 \\ 2.70
A\ 2.60
N
85 \
\\
\\
\\
80 N
N\
N
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT, % Cheng-Wei Chen, 9/3/13

Analysis & Quality Review/Date

Specimens prepared by: C.M. & M.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Renewable Resource Consultants, LLC MO'STU RE_DENS'TY RELAT'ONSH'P

3801 Doris Lane
Round Rock, TX 78664

;elépgc;ge:z (5511%%91322-2087 CLIENT:  Mortenson Construction
ax: (512) 251~ PROJECT: Chilocco Wind Farm
 — LOCATION: Chilocco, OK

NUMBER: 130222

135 \ Sample ID TR-2 at 2 to 4 ft.
\ Description of Material Dark Brown FAT CLAY(CH)
130 \
Test Method ASTM D698 Method A,
\ Manual Hammer
125 \
\ TEST RESULTS
120 \ Maximum Dry Density 100.8 PCF
\ Optimum Water Content 21.8 ¢,
115 A\
110
- \
s \
z N\
= 105 \ ATTERBERG LIMITS
Z \
> N\ LL PL PI
& 100 o N\ 63 18 45
\.  Curves of 100% Saturation
95 ‘ 9 for Specific Gravity Equal to:
N
\ 2.80
AN
90 \\ 2.70
A\ 2.60
N
85 N
\\
\\
\\
80 N
N\
N
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT, % Cheng-Wei Chen, 9/3/13

Analysis & Quality Review/Date

Specimens prepared by: C.M. & M.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Renewable Resource Consultants, LLC MO'STU RE_DENS'TY RELAT'ONSH'P

3801 Doris Lane
Round Rock, TX 78664

;elépgc;ge:z (5511%%91322-2087 CLIENT:  Mortenson Construction
ax: (512) 251~ PROJECT: Chilocco Wind Farm
 — LOCATION: Chilocco, OK

NUMBER: 130222

135 \ Sample ID TR-3 at 2 to 4 ft.
\ Description of Material Dark Brown FAT CLAY(CH)
130 \
Test Method ASTM D698 Method A,
\ Manual Hammer
125 \
\ TEST RESULTS
120 \ Maximum Dry Density 95.7 PCF
\ Optimum Water Content 25.1 9o,
115 A\
110
- \
a \
c \
g 109 \ ATTERBERG LIMITS
2 \
> \\ LL PL Pl
S 100 \. 70 18 52
\.  Curves of 100% Saturation
95 . P for Specific Gravity Equal to:
SR 2.80
AN
90 \\ 2.70
N 2.60
N
85 \
\\
\\
\\
80 N
™\
N
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT, % Cheng-Wei Chen, 9/3/13

Analysis & Quality Review/Date

Specimens prepared by: C.M. & M.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Renewable Resource Consultants, LLC MO'STU RE_DENS'TY RELAT'ONSH'P

3801 Doris Lane
Round Rock, TX 78664

;elépgc;ge:z (5511%%91322-2087 CLIENT:  Mortenson Construction
ax: (512) 251~ PROJECT: Chilocco Wind Farm
 — LOCATION: Chilocco, OK

NUMBER: 130222

135 \ Sample ID TR-4 at 2 to 4 ft.
\ Description of Material Dark Brown FAT CLAY(CH)
130 \
Test Method ASTM D698 Method A,
\ Manual Hammer
125 \
\ TEST RESULTS
120 \ Maximum Dry Density 100.3 PCF
\ Optimum Water Content 22.7 9,
115 A
110
- \
g \
z N\
= 105 \ ATTERBERG LIMITS
z \
> \\ LL PL PI
S 100 ¥ M WA 19 40
./
\.  Curves of 100% Saturation
95 for Specific Gravity Equal to:
N
\ 2.80
AN
90 \\ 2.70
AN 2.60
N
85 N
\\
\\
\\
80 N
N\
N
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT, % Cheng-Wei Chen, 9/3/13

Analysis & Quality Review/Date

Specimens prepared by: C.M. & M.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Renewable Resource Consultants, LLC MO'STU RE_DENS'TY RELAT'ONSH'P

3801 Doris Lane
Round Rock, TX 78664

;elépgc;ge:z (5511%%91322-2087 CLIENT:  Mortenson Construction
ax: (512) 251~ PROJECT: Chilocco Wind Farm
 — LOCATION: Chilocco, OK

NUMBER: 130222

135 \ Sample ID TR-5 at 2 to 4 ft.
\ Description of Material Dark Brown FAT CLAY(CH)
130 \
Test Method ASTM D698 Method A,
\ Manual Hammer
125 \
\ TEST RESULTS
120 \ Maximum Dry Density ~ 97.9 PCF
\ Optimum Water Content 23.4 o,
115 A
110
- \
a \
z A\
% 109 \ ATTERBERG LIMITS
z \
> \\ LL PL PI
a 100 \ 57 17 40
. \ Curves of 100% Saturation
95 o L] for Specific Gravity Equal to:
N
[ N\ 2.80
AN
90 \\ 2.70
AN 2.60
N
85 \
\\
\\
\\
80 N
N\
N
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT, % Cheng-Wei Chen, 9/3/13

Analysis & Quality Review/Date

Specimens prepared by: C.M. & M.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Renewable Resource Consultants, LLC MO'STU RE_DENS'TY RELAT'ONSH'P

3801 Doris Lane
Round Rock, TX 78664

;elépgc;ge:z (5511%%91322-2087 CLIENT:  Mortenson Construction
ax: (512) 251~ PROJECT: Chilocco Wind Farm
 — LOCATION: Chilocco, OK

NUMBER: 130222

135 \ Sample ID TR-6 at 2 to 4 ft.
\ Description of Material Dark Brown FAT CLAY(CH)
130 \
Test Method ASTM D698 Method A,
\ Manual Hammer
125 \
\ TEST RESULTS
120 \ Maximum Dry Density ~99.9 PCF
\ Optimum Water Content 221 9,
115 A
110
- \
g \
z N\
= 105 \ ATTERBERG LIMITS
z \
> \\ LL PL PI
a 100 \. 55 17 38
o |
\.  Curves of 100% Saturation
95 for Specific Gravity Equal to:
N
\ 2.80
AN
90 \\ 2.70
AN 2.60
N
85 N
\\
\\
\\
80 N
N\
N
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT, % Cheng-Wei Chen, 9/3/13

Analysis & Quality Review/Date

Specimens prepared by: C.M. & M.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Renewable Resource Consultants, LLC MO'STU RE_DENS'TY RELAT'ONSH'P

3801 Doris Lane
Round Rock, TX 78664

;elépgc;ge:z (5511%%91322-2087 CLIENT:  Mortenson Construction
ax: (512) 251~ PROJECT: Chilocco Wind Farm
 — LOCATION: Chilocco, OK

NUMBER: 130222

135 \ Sample ID TR-7 at 2 to 4 ft.
\ Description of Material Dark Brown FAT CLAY(CH)
130 \
Test Method ASTM D698 Method A,
\ Manual Hammer
125 \
\ TEST RESULTS
120 \ Maximum Dry Density 102.1 PCF
\ Optimum Water Content 20.9 o,
115 A
110
- \
g \
z N\
= 105 \ ATTERBERG LIMITS
z \
> N\ LL PL PI
& 100 . N\ 57 18 39
v .
\.  Curves of 100% Saturation
95 for Specific Gravity Equal to:
N
\ 2.80
AN
90 \\ 2.70
AN 2.60
N
85 N
\\
\\
\\
80 N
N\
N
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT, % Cheng-Wei Chen, 9/3/13

Analysis & Quality Review/Date

Specimens prepared by: C.M. & M.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Renewable Resource Consultants, LLC MO'STU RE_DENS'TY RELAT'ONSH'P

3801 Doris Lane
Round Rock, TX 78664

;elépgc;ge:z (5511%%91322-2087 CLIENT:  Mortenson Construction
ax: (512) 251~ PROJECT: Chilocco Wind Farm
 — LOCATION: Chilocco, OK

NUMBER: 130222

135 \ Sample ID TR-8 at 2 to 4 ft.
\ Description of Material Dark Brown FAT CLAY(CH)
130 \
Test Method ASTM D698 Method A,
\ Manual Hammer
125 \
\ TEST RESULTS
120 \ Maximum Dry Density 101.5 PCF
\ Optimum Water Content 21.3 ¢,
115 A
110
- \
s \
z \
= 105 \ ATTERBERG LIMITS
z \
> \\ LL PL PI
a 100 ) \. 55 17 38
®
% \.  Curves of 100% Saturation
95 for Specific Gravity Equal to:
N
\ 2.80
AN
90 \\ 2.70
A\ 2.60
N
85 N
\\
\\
\\
80 N
N\
N
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT, % Cheng-Wei Chen, 9/3/13

Analysis & Quality Review/Date

Specimens prepared by: C.M. & M.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Renewable Resource Consultants, LLC MO'STU RE_DENS'TY RELAT'ONSH'P

3801 Doris Lane
Round Rock, TX 78664

;elépgc;ge:z (5511%%91322-2087 CLIENT:  Mortenson Construction
ax: (512) 251~ PROJECT: Chilocco Wind Farm
 — LOCATION: Chilocco, OK

NUMBER: 130222

135 \ Sample ID TR-9 at 2 to 4 ft.
\ Description of Material Dark Brown FAT CLAY(CH)
130 \
Test Method ASTM D698 Method A,
\ Manual Hammer
125 \
\ TEST RESULTS
120 \ Maximum Dry Density 95.8 PCF
\ Optimum Water Content 23.6 ¢,
115 A
110
- \
g \
z N\
= 105 \ ATTERBERG LIMITS
z \
> \\ LL PL PI
a 100 \. 63 19 44
\.  Curves of 100% Saturation
95 A for Specific Gravity Equal to:
N
N N\ 2.80
AN
Q0 [ \\\ 2.70
AN 2.60
N
85 N
\\
\\
\\
80 N
N\
N
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT, % Cheng-Wei Chen, 9/3/13

Analysis & Quality Review/Date

Specimens prepared by: C.M. & M.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Renewable Resource Consultants, LLC MO'STU RE_DENS'TY RELAT'ONSH'P

3801 Doris Lane
Round Rock, TX 78664

;elépgc;ge:z (5511%%91322-2087 CLIENT:  Mortenson Construction
ax: (512) 251~ PROJECT: Chilocco Wind Farm
 — LOCATION: Chilocco, OK

NUMBER: 130222

135 \ Sample ID TR-10at 2 to 4 ft.
\ Description of Material Dark Brown FAT CLAY(CH)
130 \
Test Method ASTM D698 Method A,
\ Manual Hammer
125 \
\ TEST RESULTS
120 \ Maximum Dry Density ~ 97.9 PCF
\ Optimum Water Content 22.7 9,
115 A
110
- \
g \
z N\
= 105 \ ATTERBERG LIMITS
z \
> \\ LL PL PI
a 100 \ 57 18 39
4 e \.  Curves of 100% Saturation
95 \ for Specific Gravity Equal to:
N
N\ 2.80
AN
90 \\ 2.70
AN 2.60
N
85 \
\\
\\
\\
80 N
N\
N
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT, % Cheng-Wei Chen, 9/3/13

Analysis & Quality Review/Date

Specimens prepared by: C.M. & M.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Renewable Resource Consultants, LLC MO'STU RE_DENS'TY RELAT'ONSH'P

3801 Doris Lane
Round Rock, TX 78664

;elépgc;ge:z (5511%%91322-2087 CLIENT:  Mortenson Construction
ax: (512) 251~ PROJECT: Chilocco Wind Farm
 — LOCATION: Chilocco, OK

NUMBER: 130222

135 \ Sample ID TR-11at 2 to 4 ft.
\ Description of Material Dark Brown LEAN CLAY(CL)
130 \
Test Method ASTM D698 Method A,
\ Manual Hammer
125 \
\ TEST RESULTS
120 \ Maximum Dry Density 102.5 PCF
\ Optimum Water Content 191 o,
115 A\
110
- \
a \
£ 105 \
7 \\ ATTERBERG LIMITS
Z
a) . \
% « N L PL. _PL
a 100 " \. 45 18 27
\.  Curves of 100% Saturation
95 for Specific Gravity Equal to:
N
\ 2.80
AN
90 \\ 2.70
A\ 2.60
N
85 N
\\
\\
\\
80 N
N\
N
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT, % Cheng-Wei Chen, 9/3/13

Analysis & Quality Review/Date

Specimens prepared by: C.M. & M.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



RRC

3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087

One-Dimensional Swell Potential Test

Client: M. A. Mortenson Company
Project Name: Chilocco Wind Farm
Specimen ID: T-12 at 9 ft

Soil Specimen Properties

Average Water Content of Trimmings (%) 21.8
Initial Specimen Water Content (%) 21.8
Final Specimen Water Content (%) 24.8
Initial Specimen Height (in) 0.798
Final Specimen Height (in) 0.791
Initial Dry Unit Weight, 7, (pcf) 101.5
Final Dry Unit Weight, y, (pcf) 102.4
Initial Void Ratio, e, 0.661
Final Void Ratio, e; 0.646
Initial Degree of Saturation (%) 89.2
Seating Load (psf) 20
Swell Pressure at Initial Void Ratio (psf) 4100
Swell Strain, & ¢ (%) 0.6

Vertical Effective Stress, ¢', (psf)

RRC Project No.: 130222

Test Method: ASTM D 4546-08, Method C

Test Date: 08/30/13

Specimen was inundated with tap water during testing.
Loading increment duration was minimum 24 hours. G
assumed to be 2.70. The calculation included the machine
deflections that measured in each loading steps.

Specimen Diameter:

2.495  inches

Vertical Effective Stress, ', (psf)

1 10 100 1000 10000 1 10 100 1000 10000
0.67 " 1.0 Tt i T i
i inundated § 0.5
o 066 < = [
L = L
g 3000 ©
= g i \
- 0.65 § \
% . I : 0.5 + \
> ‘é &
I g -1.0 -
0.64 &
. -1.5 +
Swelling pressure ~ 4100 psf .
[ Swell Strain, &, = 0.6 %
0.63 — 20 L
a'y (psf) 1 20 1000 1000 2000 4000 8000
e 0.660 0.661 0.657 0.666 0.666 0.661 0.647
Ah/h (%) 0.00 0.06 -0.22 0.36 0.31 0.02 -0.78

Cheng-Wei Chen, 09/09/13

Analysis & Quality Review/Date
Specimen prepared & tested by: Caleb McCord

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are
not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in
their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



RRC

3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087

One-Dimensional Swell Potential Test

Client: M. A. Mortenson Company
Project Name: Chilocco Wind Farm
Specimen ID: T-19 at 12 ft

Soil Specimen Properties

Average Water Content of Trimmings (%) 23.0
Initial Specimen Water Content (%) 23.0
Final Specimen Water Content (%) 24.5
Initial Specimen Height (in) 0.793
Final Specimen Height (in) 0.782
Initial Dry Unit Weight, 7, (pcf) 102.7
Final Dry Unit Weight, y, (pcf) 104.2
Initial Void Ratio, e, 0.641
Final Void Ratio, e; 0.618
Initial Degree of Saturation (%) 96.9
Seating Load (psf) 20

Swell Pressure at Initial Void Ratio (psf) 8400
Swell Strain, & ¢ (%) 4.6

Vertical Effective Stress, ¢', (psf)

RRC Project No.: 130222
Test Method: ASTM D 4546-08, Method C
Test Date: 08/30/13

Specimen was inundated with tap water during testing.
Loading increment duration was minimum 24 hours. G
assumed to be 2.70. The calculation included the machine
deflections that measured in each loading steps.

Specimen Diameter: ~ 2.492  inches

Vertical Effective Stress, ', (psf)

1 10 100 1000 10000 100000 1 10 100 1000 10000 100000
071 ¢ e 5.0
0.69 9 40

inundated ol = 3.0 -

o 067 = : <>\6>

& : 3 20

= : g 1.0 \

=4 0.65 ¢>g 5 I %}

= S 000 . \

S 063 T g ™~

- T -1.0 ™~ \

3 o o
0.61 5 20
[~ L
r 3.0
059 + . :
i Swelling pressure ~ 8400 psf 4.0 -+ Swell Strain, & =4.6 %
0.57 * 50 -
a', (psf) 1 20 1000 1000 2000 4000 8000 16000
e 0.641 | 0.647 | 0614 | 0.687 | 0.684 | 0.672 0.647 0.619
Ah/h (%) 0.00 0.37 -1.66 2.83 2.62 1.93 0.35 -1.32

Cheng-Wei Chen, 09/09/13

Analysis & Quality Review/Date
Specimen prepared & tested by: Caleb McCord

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are
not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in
their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



RRC

3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087

One-Dimensional Swell Potential Test

Client: M. A. Mortenson Company
Project Name: Chilocco Wind Farm
Specimen ID: T-41 at 9 ft

Soil Specimen Properties

Average Water Content of Trimmings (%) 18.2
Initial Specimen Water Content (%) 18.2
Final Specimen Water Content (%) 18.0
Initial Specimen Height (in) 0.793
Final Specimen Height (in) 0.770
Initial Dry Unit Weight, 7, (pcf) 109.3
Final Dry Unit Weight, y, (pcf) 112.5
Initial Void Ratio, e, 0.542
Final Void Ratio, e; 0.499
Initial Degree of Saturation (%) 90.6
Seating Load (psf) 20
Swell Pressure at Initial Void Ratio (psf) 15500
Swell Strain, & ¢ (%) 4.2

Vertical Effective Stress, ¢', (psf)

RRC Project No.: 130222
Test Method: ASTM D 4546-08, Method C
Test Date: 08/30/13

Specimen was inundated with tap water during testing.
Loading increment duration was minimum 24 hours. G
assumed to be 2.70. The calculation included the machine
deflections that measured in each loading steps.

Specimen Diameter: ~ 2.495  inches

Vertical Effective Stress, ', (psf)

1 10 100 1000 10000 100000 1 10 100 1000 10000 100000
0.62 [ 5.0
0.60 e 9 40
inundated ; 3.0
© 058 = I
é < 2.0 i \\
s I g 10 - \
g 056 s :
= )i = 006 O s
5 g \
g oo S — | E -0
L 5] \
, S
052 320 \
oso | 30 ©
U Swelling pressure = 15500 psf 40 Swell Strain, & = 4.2 %
048 * 50 -
a'y (psf) 1 20 1000 1000 2000 4000 8000 16000 32000
e 0.542 0.543 0.535 0.600 0.597 0.586 0.571 0.542 0.500
Ah/h (%) 0.00 0.07 -0.45 3.76 3.59 2.86 1.91 0.01 -2.76

Cheng-Wei Chen, 09/09/13

Analysis & Quality Review/Date
Specimen prepared & tested by: Caleb McCord

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are
not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in
their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



RRC

3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087

One-Dimensional Swell Potential Test

Client: M. A. Mortenson Company
Project Name: Chilocco Wind Farm
Specimen ID: T-67 at 9 ft

Soil Specimen Properties

Average Water Content of Trimmings (%) 20.1
Initial Specimen Water Content (%) 20.1
Final Specimen Water Content (%) 19.4
Initial Specimen Height (in) 0.795
Final Specimen Height (in) 0.774
Initial Dry Unit Weight, 7, (pcf) 108.7
Final Dry Unit Weight, y, (pcf) 111.7
Initial Void Ratio, e, 0.550
Final Void Ratio, e; 0.509
Initial Degree of Saturation (%) 98.8
Seating Load (psf) 20
Swell Pressure at Initial Void Ratio (psf) 15300
Swell Strain, & ¢ (%) 2.2

Vertical Effective Stress, ¢', (psf)

RRC Project No.: 130222

Test Method: ASTM D 4546-08, Method C
Test Date: 08/30/13

Specimen was inundated with tap water during testing.
Loading increment duration was minimum 24 hours. G

assumed to be 2.70. The calculation included the machine
deflections that measured in each loading steps.

Specimen Diameter:

2.497  inches

Vertical Effective Stress, ', (psf)

1 10 100 1000 10000 100000 1 10 100 1000 10000 100000
i &
0.58 s 20 <.
° I inundated = r Q\@
< L
) I 9 1.0 - (
£ 056 g i \
& i ] e \
% g : 00 <7>77 0
> 054 - E i
g -0 -
K \
F [-% L \
0.52 +
i 20
Swelling pressure ~ 15300 psf Swell Strain, & =2.2 % <>
0.50 * 30 -
o', (psf) 1 20 1000 1000 2000 4000 8000 16000 32000
e 0.550 0.552 0.545 0.579 0.580 0.576 0.569 0.548 0.510
Ah/h (%) 0.00 0.15 -0.30 1.89 1.93 1.70 1.21 -0.11 -2.59

Cheng-Wei Chen, 09/09/13

Analysis & Quality Review/Date
Specimen prepared & tested by: Caleb McCord

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are
not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in
their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Client:

Project:

Sample No.:

45

M. A. Mortenson Company
Chilocco Wind Farm
T-15 at 9 ft.

3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087

Unconsolidated-Undrained Triaxial Compression Test Report

Principal Stress Difference vs. Axial Strain

RRC Project No.: 130222
Test Method: ASTM D 2850
Test Date: 9/3/2013

Deviator Stress (psi)

40 |

25 |
20 |

€ = = = -

E50%

Type of Specimen: Shelby Tube
Strain Rate (%/min): 1 % / min
Type of Test: Q-Test

Initial Specimen Conditions

Shear Stress, T (psi)

60

50

40

30

Specimen No. 1
Confining Pressure (psi) 7.0
Avg. Diameter (in) D, 2.83
Avg. Height (in) H, 5.69
In-situ Moisture Content (%) W, 243
Total Unit Weight (pcf) Yiotal 126.1
Dry Unit Weight (pcf) Yary 101.5
Saturation (%) S, 99.6
—7psi Void Ratio €, 0.66
Specific Gravity (Assumed ) G, 2.70
1;0 15 Stresses at Failure
Axial Strain (%) Maximum Deviator Stress (psi) 40.0
Axial Strain at Failure (%) 6.0
Mohr Circles (Total Stress) for Peak Stress at Failure Axial Strain at 50% of ¢, (%) 1.6
Total Stresses at Failure
—7psi Major Principal Stress, o; (psi) 47.0
Minor Principal Stress, o3 (psi) 7.0

S, = 20.0 psi

Principal Stress, ¢ (psi)

Test Results

Friction Angle, ¢, (°) -

Cohesion Intercept, C,, (psi) --

Undrained Shear Strength, S, (tsf) 1.44

Note: The test specimen was nearly saturated; the
Mohr-Coulomb failure envelope was taken as a
horizontal straight line. Failure was determined at
the maximum deviator stress or deviator stress at
15 % axial strain, whenever is obtained first.

Cheng-Wei Chen, 09/05/13

Analysis & Quality Review/Date
Specimen Prepared by: C.M.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their
entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



RRC

3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087

Unconsolidated-Undrained Triaxial Compression Test Report

Client: M. A. Mortenson Company RRC Project No.: 130222 Type of Specimen: Shelby Tube
Project: Chilocco Wind Farm Test Method: ASTM D 2850 Strain Rate (%/min): 1 % / min
Sample No.:  T-19 at 12 ft. Test Date: 9/3/2013 Type of Test: Q-Test

Principal Stress Difference vs. Axial Strain

Initial Specimen Conditions

50 Specimen No. 1
i Confining Pressure (psi) 10.0
40 | Avg. Diameter (in) D, 2.81
z | Ave. Height (in) H, | 568
% 30 , In-situ Moisture Content (%) W, 21.0
% Total Unit Weight (pcf) Yiotal 129.7
% 20 , | Dry Unit Weight (pcf) Vary 107.2
E if Saturation (%) S, 100.0
10 H 1 — 10 psi Void Ratio €, 0.57
| £5pe Specific Gravity (Assumed ) G, 2.70
0 y _
0 5 10 15 20 25 Stresses at Failure
Axial Strain (%) Maximum Deviator Stress (psi) 47.0
Axial Strain at Failure (%) 15.0
Mohr Circles (Total Stress) for Peak Stress at Failure Axial Strain at 50% of ¢, (%) 11
o0 i Total Stresses at Failure
I —— 10 psi Major Principal Stress, &, (psi) 57.0
>0 Minor Principal Stress, o3 (psi) 10.0
40 |
= | Test Results
% Friction Angle, ¢, (°) --
2 Cohesion Intercept, C,, (psi) --
2
@
= Undrained Shear Strength, S, (tsf) 1.69
S
=
Note: The test specimen was nearly saturated; the
Mohr-Coulomb failure envelope was taken as a
horizontal straight line. Failure was determined at

Principal Stress, ¢ (psi)

the maximum deviator stress or deviator stress at
15 % axial strain, whenever is obtained first.

Cheng-Wei Chen, 09/05/13

Analysis & Quality Review/Date
Specimen Prepared by: C.M.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their
entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



RRC

3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087

Unconsolidated-Undrained Triaxial Compression Test Report

1.42

Client: M. A. Mortenson Company RRC Project No.: 130222 Type of Specimen: Shelby Tube
Project:  Chilocco Wind Farm Test Method: ASTM D 2850 Strain Rate (%/min): 1 % /min
Sample No.:  T-41 at 14 ft. Test Date:  9/4/2013 Type of Test: Q-Test
Principal Stress Difference vs. Axial Strain Initial Specimen Conditions
45 Specimen No. 1
40 | = Confining Pressure (psi) 10.0
. \ Avg. Diameter (in) D, 2.83
2 30 Avg. Height (in) H, 5.67
% In-situ Moisture Content (%) | W, 20.7
25
% Total Unit Weight (pcf) Yiotal 124.9
=20 . .
% Dry Unit Weight (pcf) Yary 103.5
05 15 1 : Saturation (%) S, 87.9
B 10 1 : 10 psi Void Ratio e, 0.63
541 Espu Specific Gravity (Assumed ) G, 2.70
0 L —_—
0 5 10 15 20 25 Stresses at Failure
Axial Strain (%) Maximum Deviator Stress (psi) 39.3
Axial Strain at Failure (%) 7.2
Mobhr Circles (Total Stress) for Peak Stress at Failure Axial Strain at 50% of ¢ ,, (%) 0.9
60
Total Stresses at Failure
50 ——10psi Major Principal Stress, o; (psi) 493
Minor Principal Stress, o5 (psi) 10.0
40 |
= Test Results
o
- Friction Angle, ¢, (°)
2 Cohesion Intercept, C,, (psi)
St
N
»n - -
. Corresponding Undrained Shear Strength,
Pt S, (tsf)
=
n

Principal Stress, o (psi)

Note: The test specimens were partially saturated.
Failure was determined at the maximum deviator
stress or deviator stress at 15 % axial strain,

whenever is obtained first.

Cheng-Wei Chen, 09/06/13

Analysis & Quality Review/Date
Specimen Prepared by: C.M.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their
entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.




RRC

3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087

Unconsolidated-Undrained Triaxial Compression Test Report

Client: M. A. Mortenson Company RRC Project No.: 130222 Type of Specimen: Shelby Tube
Project: Chilocco Wind Farm Test Method: ASTM D 2850 Strain Rate (%/min): 1 % / min
Sample No.:  T-41 at 29 ft. Test Date: 9/3/2013 Type of Test: Q-Test

Principal Stress Difference vs. Axial Strain

Deviator Stress (psi)

=20 psi

Initial Specimen Conditions

Specimen No. 1

Confining Pressure (psi) 20.0
Avg. Diameter (in) D, 2.84
Avg. Height (in) H, 5.68
In-situ Moisture Content (%) W, 21.9
Total Unit Weight (pcf) Yiotal 131.3
Dry Unit Weight (pcf) Yary 107.7
Saturation (%) S, 100.0
Void Ratio € 0.56
Specific Gravity (Assumed ) G, 2.70

I e s e
0 5 10 15 20

Axial Strain (%)

Mohr Circles (Total Stress) for Peak Stress at Failure

80

=20 psi
60 |
40 |

Shear Stress, T (psi)

0 B B A
0 20 40 60 80

Principal Stress, ¢ (psi)

25

Stresses at Failure

Maximum Deviator Stress (psi) 40.7
Axial Strain at Failure (%) 15.0
Axial Strain at 50% of ¢, (%) 1.6
Total Stresses at Failure
Major Principal Stress, o; (psi) 60.7
Minor Principal Stress, o3 (psi) 20.0
Test Results

Friction Angle, ¢, (°) -

Cohesion Intercept, C,, (psi) --

Undrained Shear Strength, S, (tsf) 1.47

Note: The test specimen was nearly saturated; the
Mohr-Coulomb failure envelope was taken as a
horizontal straight line. Failure was determined at
the maximum deviator stress or deviator stress at
15 % axial strain, whenever is obtained first.

Cheng-Wei Chen, 09/06/13

Analysis & Quality Review/Date
Specimen Prepared by: C.M.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their
entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Client:

Project:

Sample No.:

80
70
60
50
40

30

Deviator Stress (psi)

20

10

Shear Stress, T (psi)

M. A. Mortenson Company
Chilocco Wind Farm
T-67 at 9 ft.

3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087

Unconsolidated-Undrained Triaxial Compression Test Report

Principal Stress Difference vs. Axial Strain

RRC Project No.: 130222
Test Method: ASTM D 2850
Test Date: 9/3/2013

Type of Specimen: Shelby Tube
Strain Rate (%/min): 1 % / min
Type of Test: Q-Test

Initial Specimen Conditions

Specimen No. 1
il Confining Pressure (psi) 7.0
T Avg. Diameter (in) D, 2.84
Avg. Height (in) H, 5.68
In-situ Moisture Content (%) W, 20.1
Total Unit Weight (pcf) Yiotal 131.5
Dry Unit Weight (pcf) Yary 109.5
Saturation (%) S, 100.0
—7psi Void Ratio €, 0.54
Specific Gravity (Assumed ) G, 2.70

100

80

60

40

5 10
Axial Strain (%)

15

Mohr Circles (Total Stress) for Peak Stress at Failure

S, = 35.1 psi

7 psi

Principal Stress, ¢ (psi)

100

20

Stresses at Failure

Maximum Deviator Stress (psi) 70.1
Axial Strain at Failure (%) 15.0
Axial Strain at 50% of ¢, (%) 1.2
Total Stresses at Failure
Major Principal Stress, o; (psi) 77.1
Minor Principal Stress, o3 (psi) 7.0
Test Results

Friction Angle, ¢, (°) -

Cohesion Intercept, C,, (psi) --

Undrained Shear Strength, S, (tsf) 2.52

Note: The test specimen was nearly saturated; the
Mohr-Coulomb failure envelope was taken as a
horizontal straight line. Failure was determined at
the maximum deviator stress or deviator stress at
15 % axial strain, whenever is obtained first.

Cheng-Wei Chen, 09/05/13

Analysis & Quality Review/Date
Specimen Prepared by: C.M.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their
entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



RRC

3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087

Unconsolidated-Undrained Triaxial Compression Test Report

Client: M. A. Mortenson Company ~ RRC Project No.: 130222 Type of Specimen: Shelby Tube
Project: Chilocco Wind Farm Test Method: ASTM D 2850 Strain Rate (%/min): 1 % / min
Sample No.:  T-67 at 14 ft. Test Date: 9/3/2013 Type of Test: Q-Test
Principal Stress Difference vs. Axial Strain Initial Specimen Conditions
25 Specimen No. 1
& Confining Pressure (psi) 7.0
20 Avg. Diameter (in) D, 2.79
g Avg. Height (in) H, 5.68
§ 15 In-situ Moisture Content (%) | W, 20.7
% Total Unit Weight (pcf) Yiotal 131.2
2 10 Dry Unit Weight (pcf) Yay | 10838
§ : Saturation (%) S, 100.0
5 ) ——10psi Void Ratio €, 0.55
| Eoo% Specific Gravity (Assumed ) G, 2.70
0 Aj —_—
10 15 20 25 Stresses at Failure
Axial Strain (%) Maximum Deviator Stress (psi) 23.0
Axial Strain at Failure (%) 14.9
Mohr Circles (Total Stress) for Peak Stress at Failure Axial Strain at 50% of ¢, (%) 15
40 Total Stresses at Failure
—— 10 psi Major Principal Stress, 6, (psi) 33.0
30 i Minor Principal Stress, o3 (psi) 10.0
Test Results
2 | Friction Angle, ¢, (°)

Shear Stress, T (psi)

10

20 30 40

Principal Stress, ¢ (psi)

Cohesion Intercept, C,, (psi)

Undrained Shear Strength, S, (tsf)

0.83

Note: The test specimen was nearly saturated; the
Mohr-Coulomb failure envelope was taken as a
horizontal straight line. Failure was determined at
the maximum deviator stress or deviator stress at

15 % axial strain, whenever is obtained first.

Cheng-Wei Chen, 09/05/13

Analysis & Quality Review/Date
Specimen Prepared by: C.M.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their
entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.




RRC

3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087

Unconsolidated-Undrained Triaxial Compression Test Report

Client: M. A. Mortenson Company RRC Project No.: 130222 Type of Specimen: Shelby Tube
Project: Chilocco Wind Farm Test Method: ASTM D 2850 Strain Rate (%/min): 1 % / min
Sample No.:  T-71 at 12 ft. Test Date: 9/4/2013 Type of Test: Q-Test

Principal Stress Difference vs. Axial Strain

Initial Specimen Conditions

50 Specimen No. 1
i Confining Pressure (psi) 10.0
40 | Avg. Diameter (in) D, 2.84
- I
E_ i Avg. Height (in) H, 5.68
§ 30 | In-situ Moisture Content (%) W, 243
% Total Unit Weight (pcf) Yiotal 124.5
St |
% 20 | Dry Unit Weight (pcf) Yary 100.2
E I : Saturation (%) S, 97.1
10 , | 10 psi Void Ratio € 0.68
| Epo Specific Gravity (Assumed ) G, 2.70
0 Yy . . _
0 5 10 15 20 Stresses at Failure
Axial Strain (%) Maximum Deviator Stress (psi) 44.8
Axial Strain at Failure (%) 5.1
Mobhr Circles (Total Stress) for Peak Stress at Failure Axial Strain at 50% of ¢, (%) 0.9
60
i Total Stresses at Failure
s I ——10psi Major Principal Stress, o, (psi) 54.8
I Minor Principal Stress, 63 (psi) 10.0
40 |
= | Test Results
[oX
= 30 | Friction Angle, ¢, (°) --
2 i S, = 224 psi Cohesion Intercept, C,, (psi) --
Z
= Undrained Shear Strength, S, (tsf) 1.61
5
Note: The test specimen was nearly saturated; the
Mohr-Coulomb failure envelope was taken as a
horizontal straight line. Failure was determined at

Principal Stress, ¢ (psi)

the maximum deviator stress or deviator stress at
15 % axial strain, whenever is obtained first.

Cheng-Wei Chen, 09/06/13

Analysis & Quality Review/Date
Specimen Prepared by: C.M.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their
entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



RRC

3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087

Unconsolidated-Undrained Triaxial Compression Test Report

Client: M. A. Mortenson Company RRC Project No.: 130222

Project: Chilocco Wind Farm

Principal Stress Difference vs. Axial Strain

Test Method: ASTM D 2850
Sample No.: T-86 at 19 ft. Test Date:  9/4/2013

Type of Specimen: Shelby Tube

Type of Test: Q-Test

Strain Rate (%/min): 1 % / min

Initial Specimen Conditions

1.10

35 Specimen No. 1
Confining Pressure (psi) 15.0
30 | = ————
Avg. Diameter (in) D, 2.85
_
Z 25 Avg. Height (in) H, 5.68
§ 20 | In-situ Moisture Content (%) W, 24.5
% Total Unit Weight (pcf) Yiotal 123.7
I~ . . .
% 15 Dry Unit Weight (pcf) Yary 99.4
é ~ : Saturation (%) S, 95.0
I 15 psi Void Ratio €, 0.70
5 | &, Specific Gravity (Assumed ) G, 2.70
*a
0 s
0 5 10 15 20 25 Stresses at Failure
Axial Strain (%) Maximum Deviator Stress (psi) 30.7
Axial Strain at Failure (%) 11.6
Mohr Circles (Total Stress) for Peak Stress at Failure Axial Strain at 50% of ¢, (%) 14
60
I Total Stresses at Failure
s I —15psi Major Principal Stress, o, (psi) 457
i Minor Principal Stress, o3 (psi) 15.1
40 |
= I Test Results
[oX
- 0 | Friction Angle, ¢, (°)
2 i Cohesion Intercept, C, (psi)
=
n
= Undrained Shear Strength, S, (tsf)
5
Note: The test specimen was nearly saturated; the
Mohr-Coulomb failure envelope was taken as a
horizontal straight line. Failure was determined at

Principal Stress, ¢ (psi)

the maximum deviator stress or deviator stress at

15 % axial strain, whenever is obtained first.

Cheng-Wei Chen, 09/06/13

Analysis & Quality Review/Date
Specimen Prepared by: C.M.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their
entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087

Unconfined Compression Test Report

Client: M. A. Mortenson Company RRC Project No.: 130222 Type of Specimen: Shelby Tube
Project: Chilocco Wind Farm Test Method: ASTM D 2166 Strain Rate (%/min): 1 % / min
Sample [.D.: Substation at 4 ft Test Date: 9/4/2013
30 Initial Specimen Conditions
25 Specimen No. 1
g Avg. Diameter (in) D, 2.83
g 204 Ave. Height (in) H, 5.68
?; 15 | In-situ Moisture Content (%) W, 19.1
% I Total Unit Weight (pcf) Yiotal 127.5
E' 101 | Dry Unit Weight (pcf) Yary 107.0
8 5 - ! Saturation (%) S, 95.1
. ; E50% Void Ratio e 0.55
0 5 1‘0 1‘5 20 Specific Gravity (Assumed ) G 2.65
Axial Strain (%)
Mobhr Circles for Peak Stress at Failure Stresses at Failure
40 Unconfined Compressive Strength, g ,, (psi) 23.7
Axial Strain at Failure (%) 15.0
I Axial Strain at 50% of g, (%) 2.5
= 30 | Total Stresses at Failure
%' Major Principal Stress, G, (psi) 23.7
g Minor Principal Stress, o3 (psi) 0.0
> Undrained Shear Strength, S, (tsf) 0.85
-
g
% Note: Failure was determined at the maximum deviator
stress or deviator stress at 15 % axial strain, whenever is
obtained first.

Compressive Stress (psi)

Cheng-Wei Chen, 09/06/13

Quality Review/Date
Specimen prepared & tested by: : C.M.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written
approval. Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the

client for the specific project.




3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087
_'______..-—_

Unconfined Compression Test Report

Client: M. A. Mortenson Company RRC Project No.: 130222 Type of Specimen: Shelby Tube
Project: Chilocco Wind Farm Test Method: ASTM D 2166 Strain Rate (%/min): 1 % / min
Sample I.D.: T-17 at 9 ft Test Date: 9/4/2013
40 . . <o
; Initial Specimen Conditions
35 Specimen No. 1
:g_ 30 * Avg. Diameter (in) D, 2.83
£ 25 | Avg. Height (in) H, 5.68
? 20 | In-situ Moisture Content (%) W, 19.3
? 15 | | Total Unit Weight (pcf) Yiotal 131.7
g 10 /) Dry Unit Weight (pcf) Yoy | 1104
s 1
© L Saturation (%) S, 100.0
5 |
; 504 Void Ratio e 0.50
I s S . .
0 5 10 15 20 Specific Gravity (Assumed ) G 2.65
Axial Strain (%)
Mohr Cireles for Peak Stress at Failure Stresses at Failure
40 Unconfined Compressive Strength, g ,, (psi) 37.6
I Axial Strain at Failure (%) 7.0
I Axial Strain at 50% of g, (%) 1.8
30 |
= 3 Total Stresses at Failure
%' Major Principal Stress, G, (psi) 37.6
g Minor Principal Stress, o3 (psi) 0.0
;E Undrained Shear Strength, S, (tsf) 1.35
g
% Note: Failure was determined at the maximum deviator
stress or deviator stress at 15 % axial strain, whenever is
obtained first.

Compressive Stress (psi)

Cheng-Wei Chen, 09/06/13

Quality Review/Date
Specimen prepared & tested by: : C.M.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written
approval. Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the
client for the specific project.



RRC

Client: M. A. Mortenson Company
Project: Chilocco Wind Farm
Sample I.D.: T-17 at 19 ft

3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087

Unconfined Compression Test Report

RRC Project No.: 130222
Test Method: ASTM D 2166
Test Date: 9/4/2013

40

Compressive Stress (psi)

s |

25 |
20 |
15 |

0|

Shear Stress, T (psi)

40

5 10 15
Axial Strain (%)

Mohr Circles for Peak Stress at Failure

30 |

S, =18.8 psi

Compressive Stress (psi)

20

Type of Specimen: Shelby Tube

Strain Rate (%/min): 1 % / min

Initial Specimen Conditions

Specimen No. 1

Avg. Diameter (in) D, 2.80
Avg. Height (in) H, 5.68
In-situ Moisture Content (%) Wo 17.9
Total Unit Weight (pcf) Yiotal 134.9
Dry Unit Weight (pcf) Yary 114.5
Saturation (%) S, 100.0

Void Ratio €, 0.45

Specific Gravity (Assumed ) G, 2.65

Stresses at Failure

Unconfined Compressive Strength, g ,, (psi) 37.5

Axial Strain at Failure (%) 7.9

Axial Strain at 50% of g, (%) 1.4

Total Stresses at Failure

Major Principal Stress, G, (psi) 37.5

Minor Principal Stress, o3 (psi) 0.0
Undrained Shear Strength, S, (tsf) 1.35

Note: Failure was determined at the maximum deviator
stress or deviator stress at 15 % axial strain, whenever is

obtained first.

Cheng-Wei Chen, 09/06/13

Quality Review/Date
Specimen prepared & tested by: : C.M.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written
approval. Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the
client for the specific project.




3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087
_'______..-—_

Unconfined Compression Test Report

Client: M. A. Mortenson Company RRC Project No.: 130222 Type of Specimen: Shelby Tube
Project: Chilocco Wind Farm Test Method: ASTM D 2166 Strain Rate (%/min): 1 % / min
Sample [.D.: T-25 at 4 ft Test Date: 9/4/2013
120 Initial Specimen Conditions
100 Specimen No. 1
g_ : Avg. Diameter (in) D, 2.83
g 80 1 Avg. Height (in) H, 5.68
? 60 In-situ Moisture Content (%) Wo 20.7
? | Total Unit Weight (pcf) Yiotal 125.8
4 1 . .
g 0 | Dry Unit Weight (pcf) Yary 1042
=] L
5l | Saturation (%) S, 93.8
[y Es0% Void Ratio & | 059
0 0 5 1‘0 1‘5 20 Specific Gravity (Assumed ) G, 2.65
Axial Strain (%)
Mohr Cireles for Peak Stress at Failure Stresses at Failure
120 Unconfined Compressive Strength, ¢, (psi)| 108.0
I Axial Strain at Failure (%) 52
100 Axial Strain at 50% of ¢ , (%) 2.8
= : Total Stresses at Failure
2 80 ¢
~ I Major Principal Stress, G, (psi) 108.0
[ .
& ! S, =54.0 psi . . .
2 60 | Minor Principal Stress, o3 (psi) 0.0
g;:) ______ Undrained Shear Strength, S, (tsf) 3.89
2 I
g 0
% Note: Failure was determined at the maximum deviator
20 1 stress or deviator stress at 15 % axial strain, whenever is
obtained first.
o+ +

Compressive Stress (psi)

Cheng-Wei Chen, 09/06/13

Quality Review/Date
Specimen prepared & tested by: : C.M.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written
approval. Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the
client for the specific project.



RRC

Client: M. A. Mortenson Company
Project: Chilocco Wind Farm
Sample [.D.: T-41 at 9 ft

3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087

Unconfined Compression Test Report

RRC Project No.: 130222
Test Method: ASTM D 2166
Test Date: 9/4/2013

40

Compressive Stress (psi)

s |

25 |
20 |
15 |

0|

€59

B L S —

Shear Stress, T (psi)

2 4 6 8
Axial Strain (%)

Mohr Circles for Peak Stress at Failure

40

30 |

Compressive Stress (psi)

10

Type of Specimen: Shelby Tube

Strain Rate (%/min): 1 % / min

Initial Specimen Conditions

Specimen No. 1
Avg. Diameter (in) D, 2.84
Avg. Height (in) H, 5.68
In-situ Moisture Content (%) Wo 18.6
Total Unit Weight (pcf) Yiotal 127.9
Dry Unit Weight (pcf) Yary 107.8
Saturation (%) S, 92.3
Void Ratio €, 0.53
Specific Gravity (Assumed ) G, 2.65
Stresses at Failure
Unconfined Compressive Strength, g ,, (psi) 37.0
Axial Strain at Failure (%) 2.2
Axial Strain at 50% of g, (%) 1.1
Total Stresses at Failure
Major Principal Stress, G, (psi) 37.0
Minor Principal Stress, o3 (psi) 0.0
Undrained Shear Strength, S, (tsf) 1.33

Note: Failure was determined at the maximum deviator
stress or deviator stress at 15 % axial strain, whenever is

obtained first.

Cheng-Wei Chen, 09/06/13

Quality Review/Date
Specimen prepared & tested by: : C.M.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written
approval. Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the
client for the specific project.




RRC

Client: M. A. Mortenson Company
Project: Chilocco Wind Farm
Sample [.D.: T-71 at 4 ft

3801 Doris Lane
Round Rock, TX 78664
Phone: 512-992-2087

Unconfined Compression Test Report

RRC Project No.: 130222
Test Method: ASTM D 2166
Test Date: 9/5/2013

180

160 |

Compressive Stress (psi)

20 |

140 |
120 |
100 |

40 |

Shear Stress, T (psi)

200

10 15 20
Axial Strain (%)

N | on o= -

Mohr Circles for Peak Stress at Failure

150 |

100 |

S,=77.3 psi

0 50 100 150

Compressive Stress (psi)

25

Type of Specimen: Shelby Tube

Strain Rate (%/min): 1 % / min

Initial Specimen Conditions

Specimen No. 1

Avg. Diameter (in) D, 2.83
Avg. Height (in) H, 5.69
In-situ Moisture Content (%) Wo 16.2
Total Unit Weight (pcf) Yiotal 116.9
Dry Unit Weight (pcf) Yary 100.6
Saturation (%) S, 67.4

Void Ratio €, 0.64

Specific Gravity (Assumed ) G, 2.65

Stresses at Failure

Unconfined Compressive Strength, g, (psi) | 154.7
Axial Strain at Failure (%) 11.3

Axial Strain at 50% of g, (%) 4.9

Total Stresses at Failure

Major Principal Stress, G, (psi) 154.7

Minor Principal Stress, o3 (psi) 0.0
Undrained Shear Strength, S, (tsf) 5.57

Note: Failure was determined at the maximum deviator
stress or deviator stress at 15 % axial strain, whenever is

obtained first.

Cheng-Wei Chen, 09/06/13

Quality Review/Date
Specimen prepared & tested by: : C.M.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written
approval. Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the
client for the specific project.




Renewable Resource Consultants, LLC
3801 Doris Lane

Round Rock, TX 78664

Telephone: (512) 992-2087

Fax: (5612) 251-2518

CLIENT:

GRAIN SIZE DISTRIBUTION

Mortenson Construction
PROJECT: Chilocco Wind Farm

0.001

— LOCATION: Chilocco, OK
NUMBER: 130222
Sample ID: T-063 at 29 ft. Date: 9/9/2013
Test Method: ASTM D422
U.S. SIEVE OPENING IN INCHES \ U.S. SIEVE NUMBERS \ HYDROMETER
6 4 3 215 134 123/8 3 ‘ 6 810 1416 20 30 40 50 60 100 140200

100 [ [ RURBL EEAERELY \ [

920
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5
o 70
< \
& \
I \
Zz
[T
|_
g 50
O
i
o

w0 \

30 :

20 ‘

10

0 N

100 10 1 0.1 0.01
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, _SAND - SILT OR CLAY
coarse ‘ fine coarse‘ medium ‘ fine
Classification LL PL Pl Cc Cu
D100 D60 D30 D10 %Gravel %Sand %Silt %Clay
4.75 0.334 0.203 0.0 81.7 18.3

Cheng-Wei Chen, 9/9/13

Analysis & Quality Review/Date

Specimens prepared by: C.M. & M.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Renewable Resource Consultants, LLC

3801 Doris Lane

Round Rock, TX 78664
Telephone: (512) 992-2087

Fax: (512) 251-2518

CLIENT:

GRAIN SIZE DISTRIBUTION

Mortenson Construction
PROJECT: Chilocco Wind Farm

— LOCATION: Chilocco, OK
NUMBER: 130222
Sample ID: T-086 at 24 ft. Date: 9/9/2013
Test Method: ASTM D422
U.S. SIEVE OPENING IN INCHES \ U.S. SIEVE NUMBERS \ HYDROMETER
6 4 3 215 134 12 3 4 6 8101416 20 30 40 50 60 100 140200
100 [ ] \ ] 1] \ I
90 .
\

80
|-
5
o 70
=
) \ ;
g e |
z :
[ :
[ :
g 50 :
0 \
i
o

w0 ¢

30 \\

20 \

10 &\

\Q\-ﬂ
0 N
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, _SAND - SILT OR CLAY
coarse ‘ fine coarse ‘ medium ‘ fine
Classification LL PL Pl Cc Cu
0.88 217
D100 D60 D30 D10 %Gravel %Sand %Silt %Clay
9.5 0.548 0.348 0.252 0.8 94.1 5.1

Cheng-Wei Chen, 9/9/13

Analysis & Quality Review/Date

Specimens prepared by: C.M. & M.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Renewable Resource Consultants, LLC
3801 Doris Lane

Round Rock, TX 78664

Telephone: (512) 992-2087

Fax: (5612) 251-2518

CLIENT:

GRAIN SIZE DISTRIBUTION

Mortenson Construction
PROJECT: Chilocco Wind Farm

0.001

— LOCATION: Chilocco, OK
NUMBER: 130222
Sample ID: T-086 at 34 ft. Date: 9/9/2013
Test Method: ASTM D422
U.S. SIEVE OPENING IN INCHES \ U.S. SIEVE NUMBERS \ HYDROMETER
6 4 3 215 134 123/8 3 6 810 1416 20 30 40 50 60 100 140200

100 [ ] RURBL ‘ \ Iwﬂ\k\w\ \ I

920

80 *
-
5
o 70
< \
& \
o
E 50
0 \
i
o

w0 !

30 \.\ b

20

10

0 N
100 10 1 0.1 0.01
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, _SAND - SILT OR CLAY
coarse ‘ fine coarse‘ medium ‘ fine
Classification LL PL Pl Cc Cu
D100 D60 D30 D10 %Gravel %Sand %Silt %Clay
4.75 0.325 0.089 0.0 70.6 29.4

Cheng-Wei Chen, 9/9/13

Analysis & Quality Review/Date

Specimens prepared by: C.M. & M.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Renewable Resource Consultants, LLC
3801 Doris Lane

Round Rock, TX 78664

Telephone: (512) 992-2087
Fax: (612) 251-2518

SUMMARY OF LABORATORY RESULTS

Mortenson Construction

CLIENT:

PROJECT: Chilocco Wind Farm
LOCATION: Chilocco, OK

e NUMBER: 130222
Deoth Water | Dry Unit | _\ Urgjrzaegwred St;?m Confining . Minimum
e TR T R e T e el P S o ™ )
Sub | 1 25 7.2 | 1000
Sub | 4 | cL | 19 107 |91 | 48| 16| 32| 09 | 150 | 00 | BRL | 453
Sub | 9 15
Sub | 14 21
Sub | 24 19
T-012 | 4 19
T012| 9 | CH | 22 | 102 |80 | 53| 21 | 32
T-012 | 19 25 | 112
T-012 | 29 19
T-012 | 39 26
T-012 | 49 14
T-015 | 1 27
T015| 9 | CH | 24 | 102 |98 | 55 | 28 27| 14 60 | 7.0
T-015 | 14 19
T-015 | 34 22
T-015 | 54 25
T-017 | 4 21
T017 | 9 | cL | 19 | 110 85 | 45 15 30 | 1.4 70 | 0.0
T017 |19 | CL | 18 115 | 69 | 47 | 15 32 | 14 79 | 00
T017 |29 | sCc | 15 20 | 32| 14 | 18
T-017 | 34 27
T-017 | 44 25
T019 | 7 18
T019 |12 | CH | 21 | 107 |91 | 52 |17 | 35 | 17 | 150 | 10.0
T-019 | 19 25
T-019 | 29 24
T-019 | 49 25
T-025 | 1 22 6.3| 820
T025| 4 | CH | 21 | 104 98 | 55 17 | 38 | 3.9 52 | 00 | 725  54.1
T-025 | 7 21
T-025 | 14 23
T-025 | 24 16
T-025 | 39 18
T-025 | 54 20
T-041 | 4 22 6.2 | 1800
T-041 | 7 | CH | 18 94 | 60 | 17 | 43 BRL | 21.1
T041| 9 | CH | 19 | 108 | 90 | 56 | 16 | 40 | 1.3 22 | 00
T-041 |14 | CL | 21 104 | 94 | 48 | 16 32 | 14 72 | 100
T041 |24 | cL | 22 87 | 33|17 | 16
T041 |29 | CL | 22 108 68 | 43 | 14 | 29 | 15 | 150 | 20.0
T-041 | 44 33
T-041 | 54 24
T-063 | 1 21
*BRL Below Reporting Limit PAGE 1 OF 2




Renewable Resource Consultants, LLC
3801 Doris Lane

Round Rock, TX 78664

Telephone: (512) 992-2087
Fax: (612) 251-2518

SUMMARY OF LABORATORY RESULTS

Mortenson Construction

CLIENT:

PROJECT: Chilocco Wind Farm
LOCATION: Chilocco, OK

i NUMBER: 130222
Deoth Water | Dry Unit | _ . Urgjr:aeg'lred St;?m Confining ) Minimum
- SRR A -t
T-063 | 14 CH 20 96 51 16 | 35
T-063 | 24 CL 22 85 32 | 15 17
T-063 | 29 20 18
T-063 | 34 CL 20 59 29 | 13 | 16
T-067 | 7 CH 22 96 57 | 17 | 40
T-067 | 9 CH 20 110 93 52 | 16 | 36 25 15.0 7.0
T-067 | 14 CL 21 109 65 44 | 18 | 26 0.8 14.9 7.0
T-067 | 19 24
T-071 | 4 CL 16 101 97 49 | 16 | 33 5.6 11.3 0.0 6.2 | 1800
T-071 | 7 18 BRL | BRL
T-071 | 12 CH 24 100 95 50 | 18 | 32 1.6 5.1 10.0
T-071 | 19 20
T-071 | 29 18
T-086 | 1 CH 23 98 57 | 19 | 38 5.7 | 1400
T-086 | 4 CH 23 95 58 | 16 | 42 BRL | 19.3
T-086 | 14 19
T-086 | 19 CL 25 99 99 39 | 15 | 24 1.1 11.6 15.0
T-086 | 24 19 5
T-086 | 34 17 29
TR-1 2 CH 95 57 | 17 | 40
TR-2 | 2 CH 22 95 98 63 | 18 | 45
TR-3 | 2 CH 26 a0 98 70 | 18 | 52
TR-4 | 2 CH 16 96 59 | 19 | 40
TR-5 | 2 CH 98 57 | 17 | 40
TR-6 | 2 CH 18 97 55 | 17 | 38
TR-7 | 2 CH 20 98 57 | 18 | 39
TR-8 | 2 CH 21 96 55 | 17 | 38
TR-9 | 2 CH 23 99 63 | 19 | 44
TR-10 | 2 CH 23 97 57 | 18 | 39
TR-11| 2 CL 26 97 45 | 18 | 27
*BRL Below Reporting Limit PAGE 2 OF 2
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6354 Clark Ave.

A G Dublin, CA 94568

P S eot erm Tel:  925-999-9232
NN USA Fax: 925-999-8837

info@geothermusa.com

.r'\

September 10, 2013

Renewable Resource Consultants
3801 Doris Lane

Round Rock, TX 78664

Attn: Mohammed Abusalih

Re: Thermal Analysis of Native Soil Samples
Chilocco Wind Project, RRC Project No.130222

The following is the report of thermal dryout characterization tests conducted on a total of 11
bulk samples of native soil from the referenced project. The samples were from 2’-4’ depth.

Test Procedure: For thermal dryout characterization tests the bulk samples were re-
compacted at the ‘as received’ moisture content and at 90% of the standard Proctor
density provided by RRC. The tests were conducted in accordance with the IEEE standard
(442). The results are tabulated below and the thermal dryout curves are presented in
Figures 1 to 3.

Sample ID, Moisture, Density and Thermal Resistivity

RTh?r:-n?: Moisture Dry
Sa“‘)ple Visual Description (O%S_I:n:\;‘;vs)l Content Densizty
Wet Dry (%) (Ib/ft”)
TR-01 Brown FAT CLAY(CH) 87 188 18 92
TR-02 Dark Brown FAT CLAY(CH) 84 182 20 91
TR-03 Dark Brown FAT CLAY(CH) 92 216 19 86
TR-04 Dark Brown FAT CLAY(CH) 94 193 16 90
TR-05 Dark Brown FAT CLAY(CH) 87 203 23 88
TR-06 Dark Brown FAT CLAY(CH) 88 183 19 90
TR-07 Dark Brown FAT CLAY(CH) 93 172 21 92
TR-08 Dark Brown FAT CLAY(CH) 97 194 25 91

COOL SOLUTIONS FOR UNDERGROUND POWER CABLES
THERMAL SURVEYS, CORRECTIVE BACKFILLS & INSTRUMENTATION

Serving the electric power industry since 1978



Sample ID, Moisture, Density and Thermal Resistivity (Tube Samples)

RTh?rtr.na.: Moisture Dry
Sallwsple Visual Description (oecs_lfn:\/";vs; Content Densi3ty
Wet Dry (%) (Ib/ft”)
TR-09 Dark Brown FAT CLAY(CH) 87 222 27 86
TR-10 Dark Brown FAT CLAY(CH) 97 193 22 88
TR-11 Dark Brown LEAN CLAY(CL) 77 154 21 92
Comments:

The thermal dryout characteristics depicted in Figures 1 to 3 apply for the soils at their
respective test dry density.

Please contact us if you have any questions, wish to discuss any part of this report or if we
can be of further assistance.

Geotherm USA

Heuhp

Nimesh Patel

Please Note: Samples will be disposed of after 5 days from date of report
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6354 Clark Ave.

N, G Dublin, CA 94568
'j/\'\" eot erm Tel: 925-999-9232
N\ “sn Fax: 925-999-8837
info@geothermusa.com

September 10, 2013

Renewable Resource Consultants
3801 Doris Lane

Round Rock, TX 78664

Attn: Mohammed Abusalih

Re: Thermal Analysis of Native Soil Samples
Chilocco Wind Project, RRC Project N0.130222

The following is the report of thermal dryout characterization tests conducted on a total of 11
bulk samples of native soil from the referenced project. The samples were from 2’-4’ depth.

Test Procedure: For thermal dryout characterization tests the bulk samples were re-
compacted at the ‘as received’ moisture content and at 90% of the standard Proctor
density provided by RRC. The tests were conducted in accordance with the IEEE standard
(442). The results are tabulated below and the thermal dryout curves are presented in
Figures 1to 3.

Sample ID, Moisture, Density and Thermal Resistivity

Thgrma_tl Moisture Dry
Sa:rg)ple Visual Description I(QeCSICSrtT:\//\;\t/))/ Content Densigty
Wet Dry (%) (Ib/ft%)
TR-01 Brown FAT CLAY(CH) 87 188 18 92
TR-02 Dark Brown FAT CLAY(CH) 84 182 20 91
TR-03 Dark Brown FAT CLAY(CH) 92 216 19 86
TR-04 Dark Brown FAT CLAY(CH) 94 193 16 90
TR-05 Dark Brown FAT CLAY(CH) 87 203 23 88
TR-06 Dark Brown FAT CLAY(CH) 88 183 19 90
TR-07 Dark Brown FAT CLAY(CH) 93 172 21 92
TR-08 Dark Brown FAT CLAY(CH) 97 194 25 91

COOL SOLUTIONS FOR UNDERGROUND POWER CABLES
THERMAL SURVEYS, CORRECTIVE BACKFILLS & INSTRUMENTATION

Serving the electric power industry since 1978



N/
= cGeotherm

USA

Sample ID, Moisture, Density and Thermal Resistivity (Tube Samples)

Thgrma}l Moisture Dry
Sa:?)ple Visual Description I(?e(;s?;\//\;\t/;)/ Content Densisty
Wet Dry (%) (Ib/ft>)
TR-09 Dark Brown FAT CLAY(CH) 87 222 27 86
TR-10 Dark Brown FAT CLAY(CH) 97 193 22 88
TR-11 Dark Brown LEAN CLAY(CL) 77 154 21 92
Comments:

The thermal dryout characteristics depicted in Figures 1 to 3 apply for the soils at their
respective test dry density.

Please contact us if you have any questions, wish to discuss any part of this report or if we
can be of further assistance.

Geotherm USA

Hoahf

Nimesh Patel

Please Note: Samples will be disposed of after 5 days from date of report
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Chilocco - COLLECTION SYSTEM - GENERAL DESIGN DATA
GE 2.5MW Generator

Apparent Power (S) Power Primary Voltage (V)
2777.778 kVA 2500 kw 690
Wind Farm Capacity No. of Turbines No. of Feeder Circuits Turbine/Feeder
200 MW 80 8 10
Conductor Ampacity (Verify Parameters and Assumptions) Estimated Amps
1 1/0 Al TRXPLE Direct Buried, 48" 120
2 4/0 Al TRXPLE Direct Buried, 48" 226
3 500MCM Al TRXLPE Direct Buried, 48" 357
4 750MCM Al TRXLPE Direct Buried, 48" 435
5 1000MCM Al TRXLPE Direct Buried, 48" 504
6 1250MCM Al TRXLPE Direct Buried, 48" 566

Design Parameters

1 Spacing between turbines estimated off of conceptual site layout

2 Cable lengths does not account for cable tails required for installation.

3 Number of turbines per 1/0 Circuit (2.5MW) 1-2
4 Number of turbines per 4/0 Circuit (2.5MW) 3-4
5 Number of turbines per 500 Circuit (2.5MW) 5-7
6 Number of turbines per 750Circuit (2.5MW) 8
7 Number of turbines per 1000 Circuit (2.5MW) 9-10
8 Number of turbines per 1250 Circuit (2.5MW) 11

Primary Current (1) Amperes
2324.3

Verify Voltage Drop on Ckt.
Verify Voltage Drop on Ckt.
Verify Voltage Drop on Ckt.
Verify Voltage Drop on Ckt.
Verify Voltage Drop on Ckt.
Verify Voltage Drop on Ckt.

Secondary Voltage (V)
34.5kV

Current (I) Amperes
46.49

O 00 NO U B WN -

=
= O

2.5MW

46.5

93.0
139.5
185.9
232.4
278.9
3254
371.9
418.4
464.9
511.3



GE - 2.5MW design

Total Conductor (Ohms/1000’) Ohms
From To Length Size R1 X1 RO X0 Capacitance R1 X1 RO X0 Capacitance
(WF/ft) (UF/ft)
Feeder 1
1 8 1850 1/0 Cable 0.238 0.053 0.332 0.0238 0.043 0.4403 0.09805 0.6142 0.04403 0.07955
8 2 1360 1/0 Cable 0.238 0.053 0.332 0.0238 0.043 0.32368 0.07208 0.45152 0.032368 0.05848
2 13 1775 4/0 Cable 0.10873 0.04741 0.20811 0.02869 0.0486 0.19299575 0.08415275 0.36939525 0.05092475 0.086265
13 B2 540 4/0 Cable 0.10873 0.04741 0.20811 0.02869 0.0486 0.0587142 0.0256014 0.1123794 0.0154926 0.026244
27 21 1365 1/0Cable 0.238 0.053 0.332 0.0238 0.043 0.32487 0.072345 0.45318 0.032487 0.058695
21 28 1635 1/0Cable 0.238 0.053 0.332 0.0238 0.043 0.38913 0.086655 0.54282 0.038913 0.070305
28 17 1685 4/0 Cable 0.10873 0.04741 0.20811 0.02869 0.0486 0.18321005 0.07988585 0.35066535 0.04834265 0.081891
17 JB1 1630 4/0Cable 0.10873 0.04741 0.20811 0.02869 0.0486 0.1772299 0.0772783 0.3392193 0.0467647 0.079218
31 24 1045 1/0Cable 0.238 0.053 0.332 0.0238 0.043 0.24871 0.055385 0.34694 0.024871 0.044935
24 JB1 50 1/0Cable 0.238 0.053 0.332 0.0238 0.043 0.0119 0.00265 0.0166 0.00119 0.00215
JB1 JB2 1525 500 KCMIL 0.04753 0.04126 0.17477 0.02283 0.0662 0.07248325 0.0629215 0.26652425 0.03481575 0.100955
B2 Sub 21720 1000 KCMIL 0.02585 0.03739 0.15387 0.01942 0.0861 0.561462 0.8121108 3.3420564 0.4218024 1.870092
Feeder 2
3 10 1290 1/0Cable 0.238 0.053 0.332 0.0238 0.043 0.30702 0.06837 0.42828 0.030702 0.05547
10 JB1 50 1/0Cable 0.238 0.053 0.332 0.0238 0.043 0.0119 0.00265 0.0166 0.00119 0.00215
18 JB1 1515 1/0Cable 0.238 0.053 0.332 0.0238 0.043 0.36057 0.080295 0.50298 0.036057 0.065145
JB1 12 1715 4/0Cable 0.10873 0.04741 0.20811 0.02869 0.0486 0.18647195 0.08130815 0.35690865 0.04920335 0.083349
12 B2 50 4/0Cable 0.10873 0.04741 0.20811 0.02869 0.0486 0.0054365 0.0023705 0.0104055 0.0014345 0.00243
4 JB2 1435 1/0Cable 0.238 0.053 0.332 0.0238 0.043 0.34153 0.076055 0.47642 0.034153 0.061705
29 20 2226 1/0Cable 0.238 0.053 0.332 0.0238 0.043 0.529788 0.117978 0.739032 0.0529788 0.095718
20 JB2 1700 1/0Cable 0.238 0.053 0.332 0.0238 0.043 0.4046 0.0901 0.5644 0.04046 0.0731
B2 11 1740 500 KCMIL 0.04753 0.04126 0.17477 0.02283 0.0662 0.0827022 0.0717924 0.3040998 0.0397242 0.115188
11 5 1210 750 KCMIL 0.0322 0.0388 0.20183  0.02067 0.0775 0.038962 0.046948 0.2442143 0.0250107 0.093775
5 6 1730 1000 KCMIL 0.02585 0.03739 0.15387 0.01942 0.0861 0.0447205 0.0646847 0.2661951 0.0335966 0.148953
6 Sub 16667 1000 KCMIL 0.02585 0.03739 0.15387 0.01942 0.0861 0.43084195 0.62317913 2.56455129 0.32367314 1.4350287
Feeder 3
37 JB1 1675 1/0Cable 0.238 0.053 0.332 0.0238 0.043 0.39865 0.088775 0.5561 0.039865 0.072025
60 51 2000 1/0Cable 0.238 0.053 0.332 0.0238 0.043 0.476 0.106 0.664 0.0476 0.086
51 JB1 50 1/0Cable 0.238 0.053 0.332 0.0238 0.043 0.0119 0.00265 0.0166 0.00119 0.00215
JB1 47 1850 4/0Cable 0.10873 0.04741 0.20811 0.02869 0.0486 0.2011505 0.0877085 0.3850035 0.0530765 0.08991
47 JB2 1325 4/0Cable 0.10873 0.04741 0.20811 0.02869 0.0486 0.14406725 0.06281825 0.27574575 0.03801425 0.064395
16 25 1670 1/0 Cable 0.238 0.053 0.332 0.0238 0.043 0.39746 0.08851 0.55444 0.039746 0.07181
25 33 1500 1/0 Cable 0.238 0.053 0.332 0.0238 0.043 0.357 0.0795 0.498 0.0357 0.0645
33 39 1490 4/0Cable 0.10873 0.04741 0.20811 0.02869 0.0486 0.1620077 0.0706409 0.3100839 0.0427481 0.072414
39 B2 50 4/0Cable 0.10873 0.04741 0.20811 0.02869 0.0486 0.0054365 0.0023705 0.0104055 0.0014345 0.00243
B2 40 1910 750 KCMIL 0.0322 0.0388 0.20183  0.02067 0.0775 0.061502 0.074108 0.3854953 0.0394797 0.148025
40 55 3057 1000 KCMIL 0.02585 0.03739 0.15387 0.01942 0.0861 0.07902345 0.11430123 0.47038059 0.05936694 0.2632077
55 66 3396 1000 KCMIL 0.02585 0.03739 0.15387 0.01942 0.0861 0.0877866 0.12697644  0.52254252  0.06595032 0.2923956




66 Sub 5034
Feeder 4
30 36 1210
36 44 1420
44 JB1 1365
42 50 1465
50 JB1 50
JB1 54 1200
54 58 1135
58 64 1205
64 61 1945
61 67 1360
67 Sub 955
Feeder 5
7 15 1365
15 22 1570
22 32 1600
32 JB1 50
19 26 1310
26 JB1 1620
JB1 38 1060
38 45 1500
45 53 1615
53 Sub 3629
Feeder 6
68 JB1 1510
74 80 1240
80 JB1 1545
JB1 78 840
78 84 1580
84 87 1380
87 90 1898
90 86 2340
86 88 2320
88 85 1150
85 75 1600
75 Sub 18830
Feeder 7
104 105 1415
105 108 2000
108 111 1490
111 112 1545
112 JB1 2770
106 107 1390

1250 KCMIL

1/0 Cable
1/0 Cable
4/0 Cable
1/0 Cable
1/0 Cable
500 KCMIL
500 KCMIL
500 KCMIL
750 KCMIL
1000 KCMIL
1000 KCMIL

1/0 Cable
1/0 Cable
4/0 Cable
4/0 Cable
1/0 Cable
1/0 Cable
500 KCMIL
500 KCMIL
750 KCMIL
1000 KCMIL

1/0 Cable
1/0 Cable
1/0 Cable
4/0 Cable
4/0 Cable
500 KCMIL
500 KCMIL
500 KCMIL
1/0 Cable
750 KCMIL
1000 KCMIL
1000 KCMIL
1250 KCMIL

1/0 Cable
1/0 Cable
4/0 Cable
4/0 Cable
500 KCMIL
1/0 Cable

0.019

0.238
0.238
0.10873
0.238
0.238
0.04753
0.04753
0.04753
0.0322
0.02585
0.02585

0.238
0.238
0.10873
0.10873
0.238
0.238
0.04753
0.04753
0.0322
0.02585

0.238
0.238
0.238
0.10873
0.10873
0.04753
0.04753
0.04753
0.238
0.0322
0.02585
0.02585
0.019

0.238
0.238
0.10873
0.10873
0.04753
0.238

0.038

0.053
0.053
0.04741
0.053
0.053
0.04126
0.04126
0.04126
0.0388
0.03739
0.03739

0.053
0.053
0.04741
0.04741
0.053
0.053
0.04126
0.04126
0.0388
0.03739

0.053
0.053
0.053
0.04741
0.04741
0.04126
0.04126
0.04126
0.053
0.0388
0.03739
0.03739
0.038

0.053
0.053
0.04741
0.04741
0.04126
0.053

0.109

0.332
0.332
0.20811
0.332
0.332
0.17477
0.17477
0.17477
0.20183
0.15387
0.15387

0.332
0.332
0.20811
0.20811
0.332
0.332
0.17477
0.17477
0.20183
0.15387

0.332
0.332
0.332
0.20811
0.20811
0.17477
0.17477
0.17477
0.332
0.20183
0.15387
0.15387
0.109

0.332
0.332
0.20811
0.20811
0.17477
0.332

0.0206

0.0238
0.0238
0.02869
0.0238
0.0238
0.02283
0.02283
0.02283
0.02067
0.01942
0.01942

0.0238
0.0238
0.02869
0.02869
0.0238
0.0238
0.02283
0.02283
0.02067
0.01942

0.0238
0.0238
0.0238
0.02869
0.02869
0.02283
0.02283
0.02283
0.0238
0.02067
0.01942
0.01942
0.0206

0.0238
0.0238
0.02869
0.02869
0.02283
0.0238

0.1

0.043
0.043
0.0486
0.043
0.043
0.0662
0.0662
0.0662
0.0775
0.0861
0.0861

0.043
0.043
0.0486
0.0486
0.043
0.043
0.0662
0.0662
0.0775
0.0861

0.043
0.043
0.043
0.0486
0.0486
0.0662
0.0662
0.0662
0.043
0.0775
0.0861
0.0861
0.1

0.043
0.043
0.0486
0.0486
0.0662
0.043

0.095646

0.28798
0.33796
0.14841645
0.34867
0.0119
0.057036
0.05394655
0.05727365
0.062629
0.035156
0.02468675

0.32487
0.37366
0.173968
0.0054365
0.31178
0.38556
0.0503818
0.071295
0.052003
0.09380965

0.35938
0.29512
0.36771
0.0913332
0.1717934
0.0655914
0.09021194
0.1112202
0
0.074704
0.0297275
0.04136
0.35777

0.33677
0.476
0.1620077
0.16798785
0.1316581
0.33082

0.191292

0.06413
0.07526
0.06471465
0.077645
0.00265
0.049512
0.0468301
0.0497183
0.075466
0.0508504
0.03570745

0.072345
0.08321
0.075856
0.0023705
0.06943
0.08586
0.0437356
0.06189
0.062662
0.13568831

0.08003
0.06572
0.081885
0.0398244
0.0749078
0.0569388
0.07831148
0.0965484
0
0.090016
0.0429985
0.059824
0.71554

0.074995
0.106
0.0706409
0.07324845
0.1142902
0.07367

0.548706

0.40172
0.47144
0.28407015
0.48638
0.0166
0.209724
0.19836395
0.21059785
0.39255935
0.2092632
0.14694585

0.45318
0.52124
0.332976
0.0104055
0.43492
0.53784
0.1852562
0.262155
0.32595545
0.55839423

0.50132
0.41168
0.51294
0.1748124
0.3288138
0.2411826
0.33171346
0.4089618
0
0.4682456
0.1769505
0.246192
2.05247

0.46978
0.664
0.3100839
0.32152995
0.4841129
0.46148

0.1037004

0.028798
0.033796
0.03916185
0.034867
0.00119
0.027396
0.02591205
0.02751015
0.04020315
0.0264112
0.0185461

0.032487
0.037366
0.045904
0.0014345
0.031178
0.038556
0.0241998
0.034245
0.03338205
0.07047518

0.035938
0.029512
0.036771
0.0240996
0.0453302
0.0315054
0.04333134
0.0534222
0
0.0479544
0.022333
0.031072
0.387898

0.033677
0.0476
0.0427481
0.04432605
0.0632391
0.033082

0.5034

0.05203
0.06106
0.066339
0.062995
0.00215
0.07944
0.075137
0.079771
0.1507375
0.117096
0.0822255

0.058695
0.06751
0.07776
0.00243
0.05633
0.06966

0.070172

0.0993
0.1251625
0.3124569

0.06493
0.05332
0.066435
0.040824
0.076788
0.091356
0.1256476
0.154908
0
0.1798
0.099015
0.13776
1.883

0.060845
0.086
0.072414
0.075087
0.183374
0.05977



107 110 2375
110 JB1 50

JB1 109 1425
109 Sub 7106

Feeder 8

91 92 1590
92 94 1840
94 JB1 50

93 95 1825
95 JB1 2075
JB1 JB2 1890
99 97 1615
97 96 1730
96 B2 50

B2 JB3 1710
101 JB3 2010
JB3 100 1000
100 Sub 16400

1/0 Cable
4/0 Cable
750 KCMIL
1250 KCMIL

1/0 Cable
1/0 Cable
4/0 Cable
1/0 Cable
1/0 Cable
500 KCMIL
1/0 Cable
1/0 Cable
4/0 Cable
750 KCMIL
1/0 Cable
1000 KCMIL
1250 KCMIL

0.238
0.10873
0.0322
0.019

0.238
0.238
0.10873
0.238
0.238
0.04753
0.238
0.238
0.10873
0.0322
0.238
0.02585
0.019

0.053
0.04741
0.0388
0.038

0.053
0.053
0.04741
0.053
0.053
0.04126
0.053
0.053
0.04741
0.0388
0.053
0.03739
0.038

0.332
0.20811
0.20183

0.109

0.332
0.332
0.20811
0.332
0.332
0.17477
0.332
0.332
0.20811
0.20183
0.332
0.15387
0.109

0.0238
0.02869
0.02067

0.0206

0.0238
0.0238
0.02869
0.0238
0.0238
0.02283
0.0238
0.0238
0.02869
0.02067
0.0238
0.01942
0.0206

0.043
0.0486
0.0775

0.1

0.043
0.043
0.0486
0.043
0.043
0.0662
0.043
0.043
0.0486
0.0775
0.043
0.0861
0.1

0.56525
0.0054365
0.045885
0.135014

0.37842
0.43792
0.0054365
0.43435
0.49385
0.0898317
0.38437
0.41174
0.0054365
0.055062
0.47838
0.02585
0.3116

0.125875
0.0023705
0.05529
0.270028

0.08427
0.09752
0.0023705
0.096725
0.109975
0.0779814
0.085595
0.09169
0.0023705
0.066348
0.10653
0.03739
0.6232

0.7885
0.0104055
0.28760775
0.774554

0.52788
0.61088
0.0104055
0.6059
0.6889
0.3303153
0.53618
0.57436
0.0104055
0.3451293
0.66732
0.15387
1.7876

0.056525
0.0014345
0.02945475
0.1463836

0.037842
0.043792
0.0014345
0.043435
0.049385
0.0431487
0.038437
0.041174
0.0014345
0.0353457
0.047838
0.01942
0.33784

0.102125
0.00243
0.1104375
0.7106

0.06837
0.07912
0.00243
0.078475
0.089225
0.125118
0.069445
0.07439
0.00243
0.132525
0.08643
0.0861
1.64
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1.0 Introduction and Background

Per directives received from PLE [ ind OSALInc[IPE(Ta [etlandMaterJay investigation
Uas performed Ly [laclshare Environmental Sol[_tions [Tllac[share[personnel on ALg[ st

[0 0 0000000 for the [T acre [approximatelproect proposed [y PLIE (Jithin Kay
ColntylIl1llahomall Enclosed in Appendix A are [1S1S [T min(te series [Ponca City
(Cadrangle [T17]topographic map and aerial maps exhiriting the location of the

referenced prolect areal’

"he referenced prolect consists of constricting approximately tllentyfone [T11]Jind
tirlines for energy prodiction] Specifically1the proposed prolect [lolld commence
approximately folr [T miles north of [JelIir[ T /[lahoma [Jithin Section [T T ol nship [T
Torth['Range [1 Eastl1Section TT1 ol Inship 1] [Torth[IRange [ Eastlland Section [T
UolInship [ OorthCJRange [ Eastl) PUE Lill LtiliCe an approximate [ foot temporary
rightlof(Tlay [(R[I[] [corridor d(ring the constr( ction phase of the prolect [not inclding any
additional temporary [or[space!(l] Roadlays constrlcted [Jill [ tiliCe a [T 1foot temporary
rightfof(Tlay [R[10] [Icorridor diring the constriction phase of the prolectl] [ollolling
constriction of the access roadsa permanent maintained R il (e sixteen [T 1 feet
Hide

"he plrpose of the investigation [las to determine if any potentially [Trisdictional
“letlands(ater[Jays are located [lithin the s( rveyed prolect areal] All areas identified as
(Maters of the [Inited States(1Tlill e considered [Trisdictional and s(17ect to regllation
[nder section [ ] of the Clean [J ater Act [C[] AL If the identified areas are expected to
Ce distLred to an extent greater than 11 of an acrelalthoriLation from the LI[SCArmy
Corps of Engineers [IISACELolld e relLired prior to constr_ction] [he proposed
proect area [las investigated to determine the location and extent of any identified

Uetlands and CaterJays[

Ly definitionJletlands are a s[ I set of [[Jaters of the [nited Stateslland th(is s(lect to
Section 11 of the CJ ALl [lhe term [Maters of the [Inited States(lhas a [foad meaning
and incorporates [oth deep(llater all atic halitats and special alatic sitesllinclCding
Cetlands [Federal Register [TTT1Tas follolIs[]

all [he territorial seas [Jith respect to the discharge of fill material
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[0 Coastal and inland Uaters(lales[tiversLand streams that are navigalle [aters
of the [nited StateslinclCding their adlacent Uetlands(]

cll Urilltaries to navigalle [laters of the (nited Statesllinclding adiacent
Cletlands!

dl] Interstate [Jaters and their tril [ taries[incl( ding adiacent [letlands!

el1 All other Maters of the [nited States not identified alovelisich as isolated
Uetlands and lalCesUintermittent streamsCprairie potholesand other Caters
that are not a part of a tril I tary system to interstate [laters or navigalle [Taters
of the [nited Statesithe degradation or destriction of [lhich colld affect

interstate commerce(’

Potential Mlaters of the [nited Statesilother than etlands rhereinafter referred to as
(Materflays(Tlinclidel 1Tt are not limited tol 1l nvegetated ephemeral poolsiilales’land
perenniallintermittentCand ephemeral stream channels that consist of navigalle Uaters(
tril taries to navigalle [laterslor [1aters that the destri ction or degradation of [Thich corld

affect or impact navigalle [Jaters(]

Lield methodologies [lere execlted [y a trained (lacishare [Jetlands specialist[] In
addition to the vislal assessment(] this evallation [las completed [ased on

comprehensive data acl T ired from the follolling resolrces!

o Aerial photographs [ topographic maps
e [ational U etland Inventory [0 IOmaps
o [Jatlral Resolrces Conservation Service (IJRCS[IJe[site

e [Inited States Department of Agricllt[re [IISDAL e[]1Soil SCrvey

"laclshare [las to identify potential [Trisdictional [letlands(later(lays andlor identify
pertinent conservation measires to avoid or minimile impacts to these featlres [Then

necessaryl]
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2.0 Technical Guidance

Uhe folloling is technical gCidance on the s ectl!

"he interaction of hydrology’l vegetation] and soil res(lts in the development of
characteristics ni"Te to Cletlands’ [hereforethe follolling technical grideline for
letlands is [ased on these three parametersi] and diagnostic environmental
characteristics [sed in applying the technical glideline are represented [y variols

indicators of these parameters(

[lecal se [letlands may (e [ordered [y [oth [etter areas [al | atic halitatslland [y drier
areas mon( etlands(Tglidelines are presented for [letlandsdeep(later all atic halitats[’
and nonlletlandslT [Jollever(]procedires for applying the technical gridelines for

deepUater alatic halitats and nonCetlands are not inclCded in the ManalC

2.1  Wetlands
"he follolling definition diagnostic environmental characteristics and technical approach

comprise a glideline for the identification and delineation of [Tetlands(’

Al Definition] he [ISACE [Tederal Register (1111 1and the EPA [Tederal
Register [ 1 iointly define [letlands asll hose areas that are in[ ndated or
satlrated [y sl rface or grol'nd [later at a fre['ency and dl ration s[ fficient to
s pportlland that Cnder normal circCmstances do s[pportlJa prevalence of
vegetation typically adapted for life in satrated soil conditions] [ etlands

generally inclCde sdampsmarshes ] bgsand similar areas(]

00 Diagnostic environmental characteristics ][ etlands have the follo[ling general

diagnostic environmental characteristics

UlacCshare Environmental Uof [ Cctoler L
Prolect L1111



(IJVegetation] [lhe prevalent vegetation consists of hydrophytes that are
typically adapted to areas having hydrologic and soil conditions descril ed
in A [DefinitionJalovel] [lydrophytic speciesl i dle to morphologicall
physiologicallandior reprod(ctive adaptationsiihave the alility to groli[]

effectively competereprod/ cel‘andior persist in anaeroric soil conditions[’

TSoill]Soils are present and have [een classified as hydriclor they possess

characteristics that are associated [ith red[ting soil conditions(’

T Hydrology[l 'he area is in(ndated either permanently or periodically at
mean [ater depths L1 ft(lor the soil is sat_rated to the s(rface at some
time d(ring the grolling season of the prevalent vegetation1[he period of
inCndation or soil satration varies according to the hydrologicsoil moist_re

regime and occlrs in [oth tidal and nontidal sit[ations(]

ClI Technical approach for the identification and delineation of wetlands( Except
in certain sitlations defined in the Man(allJevidence of a minim_m of one
positive [Jetland indicator from each parameter [hydrology(! soill] and

vegetationCm(st (e folnd in order to male a positive [etland determination(’

2.2 Deepwater Aquatic Habitats
Che folloUing definitiondiagnostic environmental characteristics[and technical approach

comprise a glideline for deeplater al[latic halitats[

AL DefinitionC Deeplater allatic halitats are areas that are permanently
inCndated at mean annlal ater depths greater than LI ft or permanently
inCndated areas less than [Tft in depth that do not sCpport rootedlemergent
or [Joody plant speciesl]Areas less than [1IIft mean ann[al depth that s pport
only sCIlmergent all atic plants are vegetated shalloJs[not Uetlands(]
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1) Diagnostic environmental characteristics[] Deeplater all atic halitats have
the follolJing diagnostic environmental characteristics(
[IJVegetation[] [Jo rootedlemergent or [loody plant species are present

inlthese permanently in(ndated areas(’

TISoill]The s strate technically is not defined as a soil if the mean Cater
depth is greater than 1T ftCor if it [Jill not sCpport rooted emergent or
[oody plants[’

M Hydrology(' [he area is permanently inCndated at mean [later depths
greater than [ ft[]

CL Technical approach for the identification and delineation of deepwater aquatic
habitats] [ hen any one of the diagnostic characteristics identified in [ alove

is presentthe area is a deepllater al atic halitat[]

2.3 Nonwetlands
"he follolling definition diagnostic environmental characteristics and technical approach

comprise a glideline for the identification and delineation of non(Jetlands(’

Al Definition[] [Jon[letlands incllde [plands and lollland areas that are neither
deepllater al T atic halitats[ [ etlands[Inor other special al T atic sites(] [hey
are seldom or never inCndated(or if fre(I_ently inCndated(they have sat[rated
soils for only [rief periods diLring the grolling seasonlandLif vegetatedthey
normally sCpport a prevalence of vegetation typically adapted for life only in

aerolic soil conditions[]

0 Diagnostic environmental characteristics[] [Jonlletlands have the follolling

general diagnostic environmental characteristics

(I Vegetation[] [he prevalent vegetation consists of plant species that are

typically adapted for life only in aerorlic soils[’
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Chese mesophytic andior xerophytic macrophytes cannot persist in
predominantly anaerolic soil conditions(] Some species(Id[e to their
[road ecological tolerancesoccLr in Loth [etlands and non(Jetlands(]

[1JSoil] Soils(Ilhen presentlare not classified as hydriclland possess
characteristics associated [lith aerol’ic conditions![’

TI'Hydrology ' Althogh the soil may e inCndated or satrated ['y s(rface
Tlater or grol'nd [ater periodically diring the grolling season of the
prevalent vegetationthe average annlal dration of in[ndation or soil
satlration does not preclide the occlrrence of plant species typically
adapted for life in aerolic soil conditions(] Technical approach for the
identification and delineation of nonwetlands(] [T hen any one of the
diagnostic characteristics identified in [1alove is present’the area is a

nonJetland]

In addition to distinglishing characteristics of [letlands vers('s nonlJetlands(ITrisdictional
determinations of [laterJlays and their (o[ ndaries are largely dependent on follolling

parameters(]

11 Ordinary High Water Marks (OHWM)[ [ he presencelal sence of an [1[1[1 M is

considered an indication of [Thether or not the [later(lay conveys [later for a

s(fficient d[ ration of the year to have a significant impact to navigal le [laters of

the [Inited States[1Section [T 1 1of the C[] A defines the landard limit of [risdiction

as the high tide line in tidal "Jaters and the [1[1[] M as the limit in non(tidal ['aters[!
[ hen adlacent [letlands are present_the limit of [[risdiction extends to the limit of

the [etland(’

[ Topographic Map Classification. [ ater(Jays that are ill_strated on topographic
maps Ly the [S[1Jeological Slrvey [[IS[SCtypically signify resolrces that
eventlally drain into triCl tary system to interstate [Jaters or navigalle [Jaters of
the [nited States.
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(I Listing under Federal Register and/or other regulatory publications (i.e., water
guality standards)(] Direct triCl taries mon isolatedlof listed allatic resolrces
sholld fall [nder the [risdiction of [ISACE and other applicalle agencies [ilell
[[lahoma Department of Environmental (Ilality(l from the standpoint of

maintaining [1ater [T ality in conformance [Jith the C[1 Al

2.4 USACE Consultation

Tlacishare consllted [Jith the [ISACE specifically for this prolect’] [lacishare had
conversations [lith [ryan [Jollitt and Michael [ arel [heir instrictions [Tere to cond(ct a
delineation on the property in accordance [ith the 1111 [ISACE [ etlands Delineation
Man(al Appendix as [ell as the [Ireat Plains Interim Regional S pplement [ith a transect
spacing of [T]feet[! [his is the exact protocol [y [Thich [lacishare staff are trained in

[letlands delineation(’]

Since the malority of the property is cl Itivated cropland and therefore not considered eligille
for [etlands or [Irisdictional [aterlJayll only non(clltivated areas [Jere delineated(]
Essentially[ this yielded that the areas to (e evall ated [Jere similar to [corridors(T] [hese
(corridorsl]Jere evallated on [ transects[1Sample points for [hich [etlands delineation
forms [Jere completed [ [oth those that res(Ited in classification as [letlands and several
representative points that Cere not classified as [etlands (1 are identified on the maps in
Appendix Al he corresponding forms are incll ded in Appendix DI1Resol rces identified as
Oaters of the [nited States are inclCded [oth on the maps in Appendix A and in the
UetlandDaterJay chart in Appendix (U
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In additionCMr[I are indicated that the (tility line CaterJay crossings colld (e permitted
[nder 0P [1J and considered separately(1the road [ater(lay crossings colld [e
permitted [nder (1] P (1 and considered separatelyland the t[rline tolJer impacts [Jo[Id
(e permitted [nder P [0 OO P 01 holleverl]is ciLmClative meaning that
crossingslimpacts are added together to compare against the criteria allo[Jed [nder the
D0 PO
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3.0 Field Results

[Che proposed prolect area [las investigated to determine the location and extent of
alllatic resolrcesl] [lhe descriptions for all areas identified as all atic resolrces are
contained [elol] according to [ield Site (TSI n'm(er [Thich correspond to locations on the
maps in Appendix AlTAppendix [1is a photo log of each (S site[1Appendix C contains tol
TetlandMaterJay charts[ [ he first is a list of al "atic resolrces identified [Jithin the prolect
"olndary corresponding to a [IS nCm{er[] [Jote that all ('S (Jithin the prolect area are
descriled [hether they are impacted 'y the proposed constriction or not(If a ['S is [ithin
the constriction rightiof(Tlay (R[] (Tthat is indicated in the individ"al ©'S description1"he

second chart is an impacts chart [Thich identifies oth permanent and temporary impacts!’

CinallyTnote that only impacts from (tility line and road crossings are referenced in the
descriptions [elol] [nder the ass[mption that any impacts from tlrLCinesitolers Lill (e

relocated to avoid impacts(’

FS-1 is identified as an intermittent stream [DaterJay[originating o[ tside the investigated
property on the north and traveling solth throlgh the investigated property as an C[nnamed
triCI tary to Chilocco Creel1][he stream channel had a flll [an(1idth of [1feet [Jith a fCll
“anlldepth of [1feet and an [1[][] M of [Ifeet[]At the time of investigation'no [Jater [las
ol served (lithin the referenced stream channell]l [Jevertheless(ilased on the stream
featres and a discernille [111[1 M(it [Tol'1d appear that [IS[TImeets the criteria necessary
for [Trisdictional classification [y the [ISACE[]

Otility line constriction activities cross [S(Jand Lill have an area of dist[ ¥ ance of [
acresl] [hereforel] JS[1] can [e dist(rCed [tiliCing conventional trenching methods
operating [nder [MPs set forth [nder [J P [ provisions(]

FS-2 is identified as a manimade s rface impol hdment [stocl pond(ilocated oltside of
the constriction rightlof(llay R I Stocl] ponds [sCally are not considered to [e
[risdictional Ly the 1SACEL
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FS-3 has een identified as an emergent [Jetland located ol tside of the constrction right(’
of(llay (R[] [Mhis area [Jas investigated d(ring the field sC rvey and [Jas fo[ nd to exhilit
positive indicators from all of the three [ parameters [hydrophytic vegetationhydric soil[]

and hydrology!(1

Dominant her"faceo(’s vegetation in the area consisted of [acillol1 rshesalgaeand
cattails[1 [lydrology indicators inclided s[rface [ater(’high [Tater talellsat rationJand
hydrogen s[fide odor(’

Tlased on information oltained from the ['RCS (e[ site[the assessment site is [nderlain
[y AgralTioral er complex[T1to [1percent slopeslIn addition[ the soils ol served dl ring the
site visit consisted of a layer of lo[] chroma [T R [1T (1T [TDetailed soil s[rvey maps
are located in Appendix DI According to the [ISACE[ prollem area [etlands are natlrally
occlrring [etlands that may lacl] one or more indicators either periodically(1d(e to
seasonal or annl al varialilityL or permanently[d(e to the nat(re of the soil or plant species
of the site[ I rthermore some soils that meet the definition of hydric soillmay not exhilit
any of the definitive hydric soil indicators listed [y the [ISACE[] [lased on the clear soil
and hydrology indicators! this site is potentially a recently developed [ Jetland that has not

Ceen in place long enol gh to develop clear hydrophytic vegetation indicators(

"lased on the alove findings! this area is considered to ['e an emergent [Jetland and in
“laclsharels opinion meets the criteria necessary for [[risdictional classification [y the
[ISACE![] etland determination sheets for this al I atic resol rce are incllded in Appendix
DO

FS-4 has [een identified as an emergent [etland located ol tside of the constr[ ction right(’
of(ay (R[] [Mhis area [as investigated d(ring the field sCrvey and [as fo[ nd to exhiLit
positive indicators from all of the three (11 parameters [hydrophytic vegetation_hydric soil[l
and hydrology(ll Dominant heraceols vegetation in the area consisted of [lacl Lillo[][
rCsheslalgae and cattails(] [Jydrology indicators incl[ded s( rface [aterhigh [ater tallel
satlrationJand hydrogen s(lIfide odorl] [Jased on information ol[tained from the [IRCS
Celsite[ the assessment site is Agralloraler complex(J_to []percent slopes(]In addition(]
the soils olserved d(ring the site visit consisted of a layer of lo[] chroma [T IR [T (1]
(1171 Detailed soil sirvey maps are located in Appendix D[]
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According to the [ISACEprollem area [letlands are natlrally occlrring [etlands that
may lacCJone or more indicators either periodically[d[ e to seasonal or annl(al variaLility
or permanently(/d e to the natlre of the soil or plant species of the sitelJ[JL rthermorel]
some soils that meet the definition of [hydric soillJmay not exhilit any of the definitive
hydric soil indicators listed [y the [ISACE[]

[lased on the clear soil and hydrology indicators(ithis site is potentially a recently
developed [etland that has not ['een in place long enolgh to develop clear hydrophytic

vegetation indicators(’

‘lased on the alove findings! this area is considered to ['e an emergent [Jetland and in
Tlaclshare's opinion meets the criteria necessary for [Trisdictional classification 'y the
OSACED [ etland determination sheets for this all atic resolrce are inclded in Appendix
DO

FS-5 is identified as an ephemeral stream [Tlater(ayoriginating ol tside the prolect area
on the north and traveling solth throCgh the prolect area as an 'hnamed trill tary to
Chilocco Creel 11 he stream channel had a f(ll Can(idth of [ feet [Jith a f(ll CanCdepth
of [1feet and an [J[1[] M of [1feetl] At the time of investigation(no [later [Jas ol served
Dithin the referenced stream channell] [evertheless( I ased on the stream feat(res and a
discernille (101 MCit ol Id appear that [/S[T/meets the criteria necessary for [risdictional
classification [y the [ISACE[]

Otility line constriction activities cross [S{Jand Lill have an area of dist[ ¥ ance of [
acresl] [hereforel] JS[1] can [e dist(rCed [tiliCing conventional trenching methods
operating [nder JMPs set forth Cnder (1] P [[J provisions(]

FS-6 is identified as a man(made s rface impohdment [stocl]pond(llocated ol tside of
the constriction rightofiliay R 1] Stocl] ponds [sCally are not considered to e
Trisdictional [y the ISACE[]
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FS-6A has [een identified as an her‘aceol’s [Jetland located oltside of the constriction
rightlof(Jay (R (I [his area [las investigated d(ring the field s(rvey and [las folnd to
exhiLit positive indicators from each of the three [ parameters [hydrophytic vegetation(

hydric soilland hydrology!(T’

Dominant her[faceols vegetation in the area consisted of cattail Tlaclillol1Tdlcl1eed[]
and spile [TIrishi] [Jydrology indicators inclided sirface [Jaterl1high [Jater tallel]
sat(rationJand hydrogen s(lIfide odor(] [Tased on information oltained from the ['RCS
[elsite[ the assessment site is [ nderlain [y [JrainolalAshport complex [lith [T percent
slopes(] In addition(ithe soils olserved diring the site visit consisted of a layer of lo[]
chroma (T R (1 COmrmemoR o i rn) Detailed soil sirvey maps are located in
Appendix D[

[lased on the alove findings( this area is considered to ['e an her‘aceols [letland and in
“laclsharels opinion meets the criteria necessary for [[risdictional classification [y the
[SACE] etland determination sheets for this al atic resolrce are incl[ded in Appendix
DU

FS-7 is identified as an intermittent stream [[aterJaylloriginating oLtside of the prolect
area on the [lest and traveling east [lithin the prolect area as an [hnamed tril I tary to
Chilocco Creel 11 he stream channel had a i1l Fan(I1lidth of [feet [ith a f(ll Can(depth
of [1feet and an (11111 M of [ feetl] At the time of investigation('no [ater (las olserved
Nithin the referenced stream channell] [Teverthelessl Tased on the stream feat res and
a discernille OO0 MOit Joldd appear that (S meets the criteria necessary for
[Trisdictional classification [y the JSACEL

Utility line constriction activities cross [S(Jand Lill have an area of dist rance of (111
acresl] [lherefore] ISI] can [k dist(red LtiliLing conventional trenching methods
operating [nder [JMPs set forth [nder (1] P [[J provisions[]

FS-7A is identified as an ephemeral stream [Tlater(ay[loriginating ol tside of the prolect
area on the north and traveling sol th throl gh the prolect area as an [[nnamed tril I tary to
Chilocco CreelT]
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Uhe stream channel had a fll Canl] Uidth of Cifeet Uith a flll CanCJdepth of [feet and an
000 M of UfeetJAt the time of investigationnho [ater [as o[ served Llithin the referenced
stream channell [ levertheless( 1 ased on the stream feat res and a discernille [1[1[] M[it
Uolld appear that [ISITA meets the criteria necessary for ([Irisdictional classification [y
the [ISACET [tility line and constri ction activities cross ['S[TA and [lill have an area of
dist'rance of [T T acres(]In addition[constri ction activities incllde the installation of a
permanent road that crosses [IS[TA and Uill have a permanent dist(rCance of [T
acres[| [herefore11ISITA can (e dist'rled [tilifing conventional trenching methods
operating 'nder [IMPs set forth ['nder [ P [T1and (1] P [T]provisions[’

FS-8 is identified as a perennial stream [Tlater(lay[TI noln as Chilocco Creel T originating
ol tside of the prolect area on the [Jest and traveling east inside the prolect area as a
tric tary to the Arfansas River(]l'he stream channel had a f(ll Can1[idth of [Ti1feet [Tith
a f(ll fanl1depth of (1T1feet and an (111 M of [1]feetl] At the time of investigation(the
stream dimensions [lere approximately [1feet [lide and [feet deeplillased on the stream
feat[res(flo[] characteristics and a discernille [J[1[] MLit ColCld appear that [IS(T1 meets

the criteria necessary for [Trisdictional classification [y the [ISACE[]

[tility line constriction activities cross [IS(1and [lill have an area of dist(r‘ance of [ 111 1]
acres/| [hereforel][SI] can [e distiried [tililing conventional trenching methods
operating [ nder [IMPs set forth [nder (1] P [[]provisions!]

FS-9 is identified as an intermittent stream [[laterJay_located o[tside of the constrLction
rightlof([Jay (RO (1 It originates oltside of the prolect area on the Llest and travels
northeast Lithin the prolect area as an [nnamed triLI tary to Chilocco Creel[ 1] he stream
channel had a fUl Can Uidth of (feet Uith a flll CanJdepth of [Cfeet and an U0 M of [
feetJ At the time of investigation(ino [ater [as olserved Llithin the referenced stream
channell [Cevertheless( T ased on the stream feat/ res and a discernille (111 M[it [Tol1d
appear that S meets the criteria necessary for [Irisdictional classification [y the
[ISACE![]
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FS-10 is identified as an ephemeral stream [TlaterJay[Joriginating oltside of the prolect
area on the solth and traveling north throgh the prolect area as an Chnamed tril] tary to
Chilocco Creel 11 he stream channel had a f(ll Can(]idth of (feet Uith a f{ll CanCdepth
of (feet and an J1J M of [Ifeetl] At the time of investigation(no [ater [Jas ol served
Uithin the referenced stream channell Clevertheless[ 1 ased on the stream feat res and a
discernille (101 MUIit [olld appear that IS meets the criteria necessary for
Trisdictional classification [y the [ISACETL] [tility line constriction activities cross (ST
and [ill have an area of dist r[ance of [T T]acrel] [Therefore[1T'S[TTcan (e distr[ed
tilifing conventional trenching methods operating 'nder [IMPs set forth [nder (171 P [T

provisions[]

FS-11 is identified as an intermittent stream [JaterJay(originating o[ tside of the prolect
area on the sol th and traveling north throl gh the prolect area as an [hnamed tri( T tary to
Chilocco Creel 11 he stream channel had a f(ll “an(I[lidth of [Ifeet [ith a f(ll Tanl1depth
of [1feet and an [J[1J M of [1feetl] At the time of investigation(no [later [Jas ol served
Lithin the referenced stream channell | [levertheless( | ased on the stream feat/ res and a
discernille (101 MCOJit [Jolld appear that [S(II] meets the criteria necessary for
[Trisdictional classification [y the [ISACE[]

[tility line constr(ction activities cross [IS(111and [Jill have an area of dist[ rance of [ 1]
acres[| [herefore/[ISITI1 can [e dist(rled [tili'ing conventional trenching methods
operating [ nder [IMPs set forth [nder [1(] P [[]provisions!(]

FS-12 is identified as a manimade s face impolndment [stoclpond(located ol tside of
the constriction rightlofllay [RUL I Stocl] ponds (s ally are not considered to [e
[Irisdictional Ly the USACEL

FS-13 is identified as an ephemeral stream [TJater(Jay[ located ol tside of the constri ction
rightlof(ay (RO (It originates ol tside of the prolect area on the north and travels sol th
throgh the prolect area as an [nnamed tri[ I tary to Chilocco Creel[1][he stream channel
had a f(ll Canl Qidth of Ufeet Dith a fl Candepth of Cfeet and an D0 M of (feetl]
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At the time of investigationno [later [las o[ served Lithin the referenced stream channell
Devertheless[1Cased on the stream featres and a discernille (110 MLit [olld appear

that (S meets the criteria necessary for ([Irisdictional classification [y the [1ISACEL]

FS-13A is identified as an ephemeral stream [Tater(]ayl] located oltside of the
constrl ction rightiofiTiay [RI1(] [T]It originates ol tside of the prolect area on the north and
travels solth throlgh the prolect area as an 'hnamed tril1 tary to Chilocco CreelT] [The
stream channel had a (Il Canl Uidth of [ feet Lith a f(ll Can] depth of [ feet and an
C10007 M of [feetl1At the time of investigationno [Nater [as ol'served [lithin the referenced
stream channell[Jevertheless[Tased on the stream feat res and a discernille (11171 M[it
Tlorld appear that TSITTA meets the criteria necessary for TTrisdictional classification 'y
the [JISACE[

FS-14 is identified as a man(made sl rface impo hdment [stocl ' pond located ol tside of
the constriction rightiofiTiay R[] [T] Stocl] ponds [s(ally are not considered to (e
Trisdictional [y the [ISACE[

FS-15 is identified as a manimade s Iface impoLndment [stocllpondllocated oltside of
constrl ction rightlofillay (R[] [T Stocl) ponds [slally are not considered to (e
[Mrisdictional [y the [1ISACEL!

FS-16 has ['een identified as a forested [Tetland located ol'tside of the constriction right(]
of(TJay (R[] [TI[his area [1as investigated d[ ring the field s[ rvey and []as fol nd to exhilit
positive indicators from each of the three M1 parameters hydrophytic vegetation hydric
soilland hydrology(ll Dominant heraceols vegetation in the area consisted of [lacl!
Uillolcottonlood"elmland reeds!

Lydrology indicators inclLded s(Iface [ater_high Uater tallelsat rationCand hydrogen
sl Ifide odor( ][ Jased on information o[ tained from the [IRCS [Je[site the assessment site

is [nderlain [y Agralloraler complex Lith Cto [ percent slopeserodedl]

In addition[the soils olserved dLring the site visit consisted of a layer of lo[J chroma [
DR i (1o Detailed soil s rvey maps are located in Appendix DI

UlacCshare Environmental Jof [0 Octoler L]
Prolect L1110



[ased on the albve findings(this area is considered to (e a forested [letland and in
UlacCsharels opinion meets the criteria necessary for [risdictional classification Ly the
OSACEL L etland determination sheets for this all atic resolrce are incl_ded in Appendix
D)

UlacCshare Environmental Jof [0 Octoler L]
Prolect L1110



4.0 Conclusions

Uased on Ulaclsharels assessment of the prolect areal the proposed prolect Lill Jarrant
Section [ coverage via a [J[1 P [1for the Ltility line crossings and [J[] P [ Ifor the roads(]
Impacts from tlrlinelfoller constriction clrrently exceed coverage allolJances [nder
OO P [Jand [lolld relIire an Individlial Permit P[] CJollever[Jmoving several of the
tirlines(tol lers [y only small distances avoids impacts altogether and(thereforel the need
for [se of L P [

Coverage [nder 1] P (11 for the (tility line and 10 P (111 for the road crossings Lill (e
achieved via selfiverificationJA Pre[Constrlction Cotification (PCICITll not Ce s[T mitted
to the [ISACE offices d(e to the fact no criteria have 'een met that [lol1d trigger a PC[]
s[ I'mittal for [171 P [T conclrrence [ile[distl rlance [ 111 " of an acre[TIAll [later(lays that
colld potentially res(lt in a dist[rance greater than [[11 " of an acrelland all identified
“letlands[are avoided(]

If changes in the constriction plan res(lts in increased dist rlance of the [risdictional
resol rces lile/ldischarges that res( It in loss of greater than (117" of an acrelTIP[E (il
need to s T mit a PCl] to the [TIsal T /K District [ISACE [ffice for (171 P [T1conclrrencel’

SimilarlyLiif any impact is anticipated [ith the t(rlinestollers(IPCL is relLired for L[] P
[0 0ote also that the criteria of coverage [nder (111 P [ 1are restricted to [1Tlacres and(or
[0 linear feet of streamled distlrCance in UOCAL for the proectl] [he clrrent
constriction plan res(lts(Jas indicated in the impact chart in Appendix CLiin dist.r[ance
"ecal se of tirline constrl ction of [risdictional resolrces alove [I[1 P [1]criteria [lhich
Uolld relIire an Individ(al Permit (IP1] Measlres [lhich colld avoid IP and 1] P [

altogether are provided in the impact chart

UlacCshare Environmental Jof [0 Octoler L]
Prolect L1110
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WETLAND DETERMINATION DATA FORM - Great Plains Region

Project/Site: Chilocco, Oklahoma

Applicant/Owner: PNE Wind USA, Inc.

City/County: Kay County

State: OK Sampling Point: SP #1

Investigator(s): Steve Haddigan, Lindsay McClendon

Landform (hillslope, terrace, etc.): Upland Prairie

Subregion (LRR): Subregion H

Lat: 36.990184

Local relief (concave, convex, none): CONvex

Section, Township, Range: S13 T29N R2E

Sampling Date: 8-11-2016

Slope (%): 2-3

Long: -97.030963 Datum:

Soil Map Unit Name: NeC - Agra-Foraker complex

NWI classification: N classification

Are climatic / hydrologic conditions on the site typical for this time of year? Yes _ O

, Soil
, Sail

Are Vegetation , or Hydrology

Are Vegetation , or Hydrology

significantly disturbed?

naturally problematic?

No

Are “Normal Circumstances” present? Yes _ U

(If no, explain in Remarks.)

No

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Yes No __ O

i i ?

Hydrophytic Vegetation Present? Yes No S Is the Sampled Area
i i ?

Hydric Soil Present? Yes No within a Wetland?

Wetland Hydrology Present? Yes No_ O

Remarks:
No wetland present in study location. Upland grassland.

VEGETATION - Use scientific names of plants.

Absolute Dominant Indicator

Dominance Test worksheet:

% Bare Ground in Herb Stratum

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species
1. NIA That Are OBL, FACW, or FAC
2 (excluding FAC-): (A)
3. Total Number of Dominant
4. Species Across All Strata: (B)
) ) = Total Cover Percent of Dominant Species
Sapling/Shrub Stratum (Plot size: ) That Are OBL, FACW, or FAC: (A/B)
1. N/A
2 Prevalence Index worksheet:
3 Total % Cover of: Multiply by:
4 OBL species 0 x1=
5 FACW species 0 X2=
i 1 = 3
= Total Cover FAC speme.s X3= —
Herb Stratum (Plot size: ) FACU species 3 x4=_ 12
4. Switchgrass Yes FAC UPL species 1 x5= 3
o Blue stem Yes FACU Column Totals: 4 (A) 20 (B)
3. Indiangrass Yes FACU 5
4. Milkweed Yes UPL Prevalence Index = B/A =
5. Ragweed Yes FACU Hydrophytic Vegetation Indicators:
5 __1-Rapid Test for Hydrophytic Vegetation
7' 2 - Dominance Test is >50%
8. ___ 3-Prevalence Index is 3.0
' __ 4 - Morphological Adaptations1 (Provide supporting
9. data in Remarks or on a separate sheet)
10. __ Problematic Hydrophytic Vegetation1 (Explain)
= Total Cover
Woody Vine Stratum (Plot size: ) "Indicators of hydric soil and wetland hydrology must
1 be present, unless disturbed or problematic.
2. Hydrophytic
= Total Cover Vegetation
Present? Yes No_ O

Remarks:
No hydrophytic vegetation present.

US Army Corps of Engineers

Great Plains — Version 2.0




SOIL Sampling Point: SP #1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc

2 Texture Remarks

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. %Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:

Histosol (A1) Sandy Gleyed Matrix (S4) 1 cm Muck (A9) (LRR 1, J)

Histic Epipedon (A2) Sandy Redox (S5) Coast Prairie Redox (A16) (LRR F, G, H)

Black Histic (A3) Stripped Matrix (S6) Dark Surface (S7) (LRR G)

Hydrogen Sulfide (A4) Loamy Mucky Mineral (F1) __ High Plains Depressions (F16)

Stratified Layers (A5) (LRR F) Loamy Gleyed Matrix (F2) (LRR H outside of MLRA 72 & 73)

1 cm Muck (A9) (LRR F, G, H) Depleted Matrix (F3) Reduced Vertic (F18)

Depleted Below Dark Surface (A11) Redox Dark Surface (F6) Red Parent Material (TF2)

Thick Dark Surface (A12) Depleted Dark Surface (F7) Very Shallow Dark Surface (TF12)

Sandy Mucky Mineral (S1) Redox Depressions (F8) ___ Other (Explain in Remarks)

2.5 cm Mucky Peat or Peat (S2) (LRR G, H) High Plains Depressions (F16) ®Indicators of hydrophytic vegetation and

5 cm Mucky Peat or Peat (S3) (LRR F) (MLRA 72 & 73 of LRR H) wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present? Yes No_ 0O

Remarks:

No hydric soils present.

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (minimum of two required)
___ Surface Water (A1) ___ SaltCrust (B11) __ Surface Soil Cracks (B6)

High Water Table (A2)
Saturation (A3)

Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3) (where not tilled)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4)
Iron Deposits (B5) Thin Muck Surface (C7)
Inundation Visible on Aerial Imagery (B7) ___ Other (Explain in Remarks)
__ Water-Stained Leaves (B9)

Aquatic Invertebrates (B13)
Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)

Dry-Season Water Table (C2) Oxidized Rhizospheres on Living Roots (C3)
Oxidized Rhizospheres on Living Roots (C3) (where tilled)

Crayfish Burrows (C8)

Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)

FAC-Neutral Test (D5)

Frost-Heave Hummocks (D7) (LRRF)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes No _ O  Depth (inches):
Water Table Present? Yes No _ O  Depth (inches):
Saturation Present? Yes No __ 0O  Depth (inches): Wetland Hydrology Present? Yes No__ O

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
No wetland hydrology present. Upland grassland prairie.

US Army Corps of Engineers Great Plains — Version 2.0



WETLAND DETERMINATION DATA FORM - Great Plains Region

Project/Site: Chilocco, OK

City/County: Kay

Applicant/Owner: PNE Wind USA, Inc.

State: OK Sampling Point: FS-3

Investigator(s): Steve Haddigan, Lindsay McClendon

Landform (hillslope, terrace, etc.): Depression

Subregion (LRR): SubregionH

Lat: 36.889754

Local relief (concave, convex, none): Concave
Long: -97.033259

Section, Township, Range: S13 T29N R2E

Sampling Date: 8112016

Slope (%):

Datum:

Soil Map Unit Name: Bk - Grainola-Ashport Complex

NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes ¢ No

Are Vegetation , Soil , or Hydrology

Are Vegetation

, Soil , or Hydrology naturally problematic?

significantly disturbed?

Are “Normal Circumstances” present? Yes v No

(If no, explain in Remarks.)

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes VY
Hydric Soil Present? Yes V¥V
Wetland Hydrology Present? Yes VY

No
No
No

Is the Sampled Area
within a Wetland?

Yes vV ___No

Remarks:
Wetland present in study location.

VEGETATION - Use scientific names of plants.

Absolute Dominant Indicator

Tree Stratum (Plot size: ) % Cover _Species? Status
1. Black Willow 30 Yes FACW
2.
3.
4.

Sapling/Shrub Stratum (Plot size:
1.

— 30 = Total Cover

Dominance Testworksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC

(excluding FAC-): 47(A)
Total Number of Dominant
Species Across All Strata: 4—(B)
Percent of Dominant Species
That Are OBL, FACW, or FAC: 100 (A/B)
Prevalence Indexworksheet:

Total % Cover of: Multiply by:
OBL species x1=_
FACW species_x 2 = FAC
species x3=_
FACU species_x 4 = UPL species

x5= Column Totals: (A)

)]

Prevalence Index =B/A =

2.

3.

4.

5.

_____ =TotarCover

Herb Stratum (Plot size: )

1. Cattails 15 Yes OBL
2 Sedges 15 Yes OBL
3. Spike rush 15 Yes OBL
4.

5.

6.

7.

8.

9.

10.

4= otal Cover

Hydrophytic Vegetation Indicators:
__1-Rapid Test for Hydrophytic Vegetation
¥ 2 - Dominance Test is >50%

___ 3-Prevalence Index is 3.0’

___ 4 - Morphological Adaptations’ (Provide supporting
data in Remarks or on a separate sheet)

___ Problematic Hydrophytic Vegetation' (Explain)

Woody Vine Stratum (Plot size: ) 'Indicators of hydric soil and wetland hydrology must
1 be present, unless disturbed or problematic.
2. Hydrophytic

="TotatCover Vegetation Y v N
% Bare Ground in Herb Stratum——0__ Present? es ¥ —No___
Remarks:

Hydrophytic vegetation present.

US Army Corps of Engineers

Great Plains — Version 2.0




SOIL

Sampling Point: FS-3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence ofindicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-6 2.5YR4/4 80 Cs M Sandy Clay
6-12 25YR3/2 80 Cs M Mucky

'"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

% ocation: PL=Pore Lining, M=Matrix.

__ Histosol (A1)

__ Histic Epipedon (A2)

__ Black Histic (A3)

vV _Hydrogen Sulfide (A4)

___ Stratified Layers (A5) (LRRF)
__1cm Muck (A9) (LRRF, G, H)

__ Depleted Below Dark Surface (A11)
__ Thick Dark Surface (A12)

___ Sandy Mucky Mineral (S1)

__ 2.5cm Mucky Peat or Peat (S2) (LRR G, H)
__ 5.cm Mucky Peat or Peat (S3) (LRRF)

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)

Loamy Mucky Mineral (F1)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

High Plains Depressions (F16)
(MLRA 72 & 73 of LRR H)

Indicators for Problematic Hydric Soils™:

1 cm Muck (A9) (LRR |, J)
Coast Prairie Redox (A16) (LRR F, G, H)
Dark Surface (S7) (LRRG)
High Plains Depressions (F16)
(LRR H outside of MLRA 72 & 73)
Reduced Vertic (F18)
Red Parent Material (TF2)
Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)
®Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present):
Type:

Depth (inches):

Hydric Soil Present? Yes ¥ No

Remarks:

Hydric soils present.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (minimum of two required)

vV _Surface Water (A1) Salt Crust (B11)

v _High Water Table (A2) Aquatic Invertebrates (B13)
_V_Saturation (A3) v _Hydrogen Sulfide Odor (C1)
__ Water Marks (B1) v _Dry-Season Water Table (C2)
___ Sediment Deposits (B2)

__ Drift Deposits (B3)

_¥_Algal Mat or Crust (B4)

__ Iron Deposits (B5)

__ Inundation Visible on Aerial Imagery (B7)
__ Water-Stained Leaves (B9)

(where not tilled)
Presence of Reduced Iron (C4)
Thin Muck Surface (C7)

Other (Explain in Remarks)

Oxidized Rhizospheres on Living Roots (C3)

Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)

v _Drainage Patterns (B10)

Oxidized Rhizospheres on Living Roots (C3)
(where tilled)

Crayfish Burrows (C8)

v_Saturation Visible on Aerial Imagery (C9)

Geomorphic Position (D2)

FAC-Neutral Test (D5)

Frost-Heave Hummocks (D7) (LRRF)

Field Observations:

Surface Water Present? Yes ¥ No Depth (inches):
Water Table Present? Yes ¥ No Depth (inches):
Saturation Present? Yes ¥ No Depth (inches):

(includes capillary fringe)

Wetland Hydrology Present? Yes ¥ No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Wetland hydrology present.

US Army Corps of Engineers

Great Plains — Version 2.0




WETLAND DETERMINATION DATA FORM - Great Plains Region

Project/Site: Chilocco, OK

City/County: Kay

Applicant/Owner: PNE Wind USA, Inc.

State: OK Sampling Point: FS-4

Investigator(s): Steve Haddigan, Lindsay McClendon

Landform (hillslope, terrace, etc.): Depression

Subregion (LRR): SubregionH

Lat: 36.989135

Local relief (concave, convex, none): Concave
Long: -97.030640

Section, Township, Range: S13 T29N R2E

Sampling Date: 8112016

Slope (%):

Datum:

Soil Map Unit Name: Bk - Grainola-Ashport Complex

NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes ¢ No

Are Vegetation , Soil , or Hydrology

Are Vegetation

, Soil , or Hydrology naturally problematic?

significantly disturbed?

Are “Normal Circumstances” present? Yes v No

(If no, explain in Remarks.)

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes VY
Hydric Soil Present? Yes V¥V
Wetland Hydrology Present? Yes VY

No
No
No

Is the Sampled Area
within a Wetland?

Yes vV ___No

Remarks:
Wetland present in study location.

VEGETATION - Use scientific names of plants.

Absolute Dominant Indicator

Tree Stratum (Plot size: ) % Cover _Species? Status
1. Black Willow 20 Yes FACW
2.
3.
4.

Sapling/Shrub Stratum (Plot size:
1.

— 20 = Total Cover

Dominance Testworksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC

(excluding FAC-): 47(A)
Total Number of Dominant
Species Across All Strata: 4—(B)
Percent of Dominant Species
That Are OBL, FACW, or FAC: 100 (A/B)
Prevalence Indexworksheet:

Total % Cover of: Multiply by:
OBL species x1=_
FACW species_x 2 = FAC
species x3=_
FACU species_x 4 = UPL species

x5= Column Totals: (A)

)]

Prevalence Index =B/A =

2.

3.

4,

5.

_____ =TotarCover

Herb Stratum (Plot size: )

1. Cattails 30 Yes OBL
2. Sedges 20 Yes OBL
3. Spike rush 20  Yes OBL
4.

5.

6.

7.

8.

9.

10.

4= otal Cover

Hydrophytic Vegetation Indicators:
__1-Rapid Test for Hydrophytic Vegetation
¥ 2 - Dominance Test is >50%

___ 3-Prevalence Index is 3.0’

___ 4 - Morphological Adaptations’ (Provide supporting
data in Remarks or on a separate sheet)

___ Problematic Hydrophytic Vegetation' (Explain)

Woody Vine Stratum (Plot size: ) 'Indicators of hydric soil and wetland hydrology must
1 be present, unless disturbed or problematic.
2. Hydrophytic

="TotatCover Vegetation Y v N
% Bare Ground in Herb Stratum——0__ Present? es ¥ —No___
Remarks:

Hydrophytic vegetation present.

US Army Corps of Engineers

Great Plains — Version 2.0




SOIL

Sampling Point: FS-4

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence ofindicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-6 2.5YR4/4 80 Cs M Sandy Clay
6-12 25YR3/2 80 Cs M Mucky

'"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

% ocation: PL=Pore Lining, M=Matrix.

__ Histosol (A1)

__ Histic Epipedon (A2)

__ Black Histic (A3)

vV _Hydrogen Sulfide (A4)

___ Stratified Layers (A5) (LRRF)
__1cm Muck (A9) (LRRF, G, H)

__ Depleted Below Dark Surface (A11)
__ Thick Dark Surface (A12)

___ Sandy Mucky Mineral (S1)

__ 2.5cm Mucky Peat or Peat (S2) (LRR G, H)
__ 5.cm Mucky Peat or Peat (S3) (LRRF)

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)

Loamy Mucky Mineral (F1)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

High Plains Depressions (F16)
(MLRA 72 & 73 of LRR H)

Indicators for Problematic Hydric Soils™:

1 cm Muck (A9) (LRR |, J)
Coast Prairie Redox (A16) (LRR F, G, H)
Dark Surface (S7) (LRRG)
High Plains Depressions (F16)
(LRR H outside of MLRA 72 & 73)
Reduced Vertic (F18)
Red Parent Material (TF2)
Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)
®Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present):
Type:

Depth (inches):

Hydric Soil Present? Yes ¥ No

Remarks:

Hydric soils present.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (minimum of two required)

vV _Surface Water (A1) Salt Crust (B11)

v _High Water Table (A2) Aquatic Invertebrates (B13)
_V_Saturation (A3) v _Hydrogen Sulfide Odor (C1)
__ Water Marks (B1) v _Dry-Season Water Table (C2)
___ Sediment Deposits (B2)

__ Drift Deposits (B3)

_¥_Algal Mat or Crust (B4)

__ Iron Deposits (B5)

__ Inundation Visible on Aerial Imagery (B7)
__ Water-Stained Leaves (B9)

(where not tilled)
Presence of Reduced Iron (C4)
Thin Muck Surface (C7)

Other (Explain in Remarks)

Oxidized Rhizospheres on Living Roots (C3)

Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)

v _Drainage Patterns (B10)

Oxidized Rhizospheres on Living Roots (C3)
(where tilled)

Crayfish Burrows (C8)

v_Saturation Visible on Aerial Imagery (C9)

Geomorphic Position (D2)

FAC-Neutral Test (D5)

Frost-Heave Hummocks (D7) (LRRF)

Field Observations:

Surface Water Present? Yes ¥ No Depth (inches):
Water Table Present? Yes ¥ No Depth (inches):
Saturation Present? Yes ¥ No Depth (inches):

(includes capillary fringe)

Wetland Hydrology Present? Yes ¥ No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Wetland hydrology present.

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Great Plains Region

Project/Site: Chilocco, Oklahoma
Applicant/Owner: PNE Wind USA, Inc
Investigator(s): Steve Haddigan, Lindsay McClendon

Landform (hillslope, terrace, etc.); Upland Prairie

Subregion (LRR); Subregion H
Soil Map Unit Name: Bk - Grainola-Ashport complex

Lat. 36 991146

Are climatic / hydrologic conditions on the site typical for this time of year? Yes __ v___ No

Are Vegetation , Soil , or Hydrology significantly disturbed?

Are Vegetation , Soil , or Hydrology naturally problematic?

City/County: Kay County

Sampling Date: 8-11-2016

State: OK

Section, Township, Range S13 T29N R2E

Local relief (concave, convex, none):

Long: -97.034081

NWI classification

Sampling Point: SP #4

Slope (%): 1

Datum

(If no, explain in Remarks.)

Are “Normal Circumstances” present? Yes v

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No Is the Sampled Area
) . 2

Hydric Soil Present? Yes No within a Wetland?

Wetland Hydrology Present? Yes No

Remarks
No wetland present in study location. Upland grassland.

VEGETATION - Use scientific names of plants

Absolute Dominant Indicator

Dominance Test worksheet:

Yes No_ ¥

Tree Stratum (Plot size: } % Cover _Species? _Status Number of Dominant Species
1. N/A That Are OBL, FACW, or FAC
2 (excluding FAC-): (A)
3 Total Number of Dominant
4 Species Across All Strata: (B)
i _ = Total Cover Percent of Dominant Species
Sapling/Shrub Stratum (Plot size: ) That Are OBL, FACW, or FAC: (A/B)
1. N/A
2 Prevalence Index worksheet:
3. Total % Cover of: by:
4 OBL species 0 x1=
5' FACW species 0 X2=
; 1 = 3

= Total Cover FAC spe0|e-s 3 x3 12
Herb Stratum (Plot size: ) FACU species x4=
1. Switchgrass Yes FAC UPL species 1 x5= 5
2 Blue stem Yes FACU Column Totals 5 (A) 20 (B)
3 Milk thistle No 4
4 Indiangrass Yes FACU Prevalence Index = B/A =

Milk weed uPL Hydrophytic Vegetation indicators:
6. Ragweed Yes FACU ___1-Rapid Test for Hydrophytic Vegetation
7 2 - Dominance Test is >50%
8. 3 - Prevalence Index is 3.0’
' ___ 4 - Morphological Adaptations' (Provide supporting

9 data in Remarks or on a separate sheet)
10 __ Problematic Hydrophytic Vegetation1 (Explainy

= Total Cover ,
Woody Vine Stratum (Plot size Indicators of hydric soil and wetland hydrology must
1 be present, uniess disturbed or problematic
2. Hydrophytic

= Vegetation

= Total C

otal over Present? Yes No_ vV

% Bare Ground in Herb Stratum
Remarks:
No hydrophytic vegetation present.

US Army Corps of Engineers
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SOIL Sampling Point: SP #4
Profile Description (Describe to the depth ment ror the absence indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color % Type Loc Texture Remarks
C=Conce RM=Reduced CS=Covered or Coated M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5) (LRR F)

1 cm Muck (A9) (LRRF, G, H)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Sandy Mucky Mineral (S1)

2.5 cm Mucky Peat or Peat (S2) (LRR G, H)
5 cm Mucky Peat or Peat (S3) (LRR F)

Restrictive Layer (if present):
Type
Depth (inches):

Remarks:

No hydric sails present.

HYDROLOGY
Wetland Hydrology Indicators

Priman Indiratare fminimiim nf ana rannirad

___ Surface Water (A1)

___ High Water Table (A2)

___ Saturation (A3)

__ Water Marks (B1)

__ Sediment Deposits (B2)
___ Drift Deposits (B3)

___ Algal Mat or Crust (B4)

___ Iron Deposits (B5)

___ Inundation Visible on Aerial Imagery (B7)
___ Water-Stained Leaves (B9)
Field Observations:

Indicators for Problematic Hydric Soils*:

___ 1 cm Muck (A9) (LRR L J)
___ Coast Prairie Redox (A16) (LRRF, G, H)
___ Dark Surface (S7) (LRR G)
___ High Plains Depressions (F16)
(LRR H outside of MLRA 72 & 73)
Reduced Vertic (F18)
___ Red Parent Material (TF2)
___ Very Shallow Dark Surface (TF12)
___ Other (Explain in Remarks)
¥Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic

___ Sandy Gleyed Matrix (S4)

___ Sandy Redox (S5)

Stripped Matrix (S6)

Loamy Mucky Mineral (F1)

___ Loamy Gleyed Matrix (F2)

___ Depleted Matrix (F3)

___ Redox Dark Surface (F6)

___ Depleted Dark Surface (F7)

Redox Depressions (F8)

High Plains Depressions (F16)
(MLRA 72 & 73 of LRR H)

Hydric Soil Present? Yes No

all that anniv\

___ SaltCrust (B11)

__. Aquatic Invertebrates (B13)

Hydrogen Sulfide Odor (C1)

___ Dry-Season Water Table (C2)

___ Oxidized Rhizospheres on Living Roots (C3)
(where not tilled)

___ Presence of Reduced Iron (C4)

___ Thin Muck Surface (C7)

___ Ofther (Explain in Remarks)

Secondary Indicators {minimum of two required)

__ Surface Soil Cracks (B6)

__ Sparsely Vegetated Concave Surface (B8)

___ Drainage Patterns (B10)

___ Oxidized Rhizospheres on Living Roots (C3)
(where tilled)

___ Crayfish Burrows (C8)

___ Saturation Visible on Aerial Imagery (C9)

___ Geomorphic Position (D2)

FAC-Neutral Test (D5)

___ Frost-Heave Hummocks (D7) (LRR F)

Surface Water Present? Yes No _v _ Depth (inches):
Water Table Present? Yes No__v'_ Depth (inches):
Saturation Present? Yes No _v  Depth (inches): Wetland Hydrology Present? Yes No ¥

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring weil, aerial photos, previous inspections), if available

Remarks:
No wetland hydrology present.

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Great Plains Region

Project/Site: Chilocco, Oklahoma
Applicant/Owner: PNE Wind USA, Inc.

Investigator(s): Steve Haddigan, Lindsay McClendon

Landform (hillslope, terrace, etc.)

Subregion (LRR) Subregion H
Soil Map Unit Name: Bk - Grainola-Ashport complex

Lat: 36.996233

Are climatic / hydrologic conditions on the site typical for this time of year? Yes __ v No

Are Vegetation , Soil , or Hydrology significantly disturbed?

naturally problematic?

Are Vegetation , Soil , or Hydrology

City/County: Kay County

Local relief (concave, convex, none)

Are “Normal Circumstances” present? Yes v No

Sampling Date: 8-11-2016

State: OK Sampling Point: SP #5

Section, Township, Range: S13 T29N R2E

Slope (%): 2

Long -97.036434 Datum

NWI classification: Freshwater Forested Wetjg

(If no, explain in Remarks )

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Yes No Vv

Hydrophytic Vegetation Present? Yes No j Is the Sampled Area
i i ?

Hydric Soil Present? Yes No within a Wetland?

Wetland Hydrology Present? Yes No ¢

Remarks:
No wetland present in study location

VEGETATION - Use scientific names of plants.

Absolute Dominant indicator

Tree Stratum (Plot size: ) % Cover _Species? _Status
i 9, Oak 10 No
2.
3.
4,
= Total Cover
Sapling/Shrub Stratum (Plot size: )
1 NA
2
3
4
5
= Total Cover
Herb Stratum (Plot size: )
1 Switchgrass 30 Yes FAC
2 Milkthistle 2 No
3. Ragweed 48 Yes FACU
4 Indiangrass 20 Yes FACU
5
6
7
8
9
10
= Total Cover
Woody Vine Stratum (Plot size: )
1
2.
= Total Cover

% Bare Ground in Herb Stratum
Remarks:
No hydrophytic vegetation present.

US Army Corps of Engineers

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC
(excluding FAC-): (A)

Total Number of Dominant
Species Across All Strata: (B)

Percent of Dominant Species

That Are OBL, FACW, or FAC: (A/B)
Prevalence Index worksheet:
Total % Cover of: Muitiply by:
OBL species 0 x1=
FACW species x2=
FAC species 1 x3= 3
FACU species 2 X4 = 8
UPL species 0 x5=
Column Totals: 3 (A) " (B)

Prevalence Index = B/A = 3.66

Hydrophytic Vegetation Indicators:
__1-Rapid Test for Hydrophytic Vegetation
2 - Dominance Test is >50%
3 - Prevalence Index is 3.0’

__ 4 - Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet)

___ Problematic Hydrophytic Vegetation' (Explain)

'Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Hydrophytic
Vegetation

Present? Yes No Vv

s — Version 2.0
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