Appendix A

Pilot Hole Boring Logs



Client Otter Tail Power Company

1.OG OF BORING PH1-1

Drill Contractor _Beart Longyear

Dark gray diamicton clay w/ gravel
Angular to subrounded; up to 2 em in diameter

CH

SHEET10QF 5
Project Name Big Stone 1 Drilt Method Rotasenic
Nurnber _41/25-003 GWTR 200 Drifling Started _11/29/06 Ended 12/1/08 Elevation 1122.076199
Losation Big Stone City, SD togged By Bam, EJC Total Depth  215.0
> & w >
pePH (M E & @ [ Zn| 5 | 5 | =18
% > o 0 E% 2 = [ 6 DESCRIPTION DEFTH
28s3| £ |ag| S “ |2 FEET
FEET [ 0 2| § | 2* 0 &
(4 ] =2 =
s OFS0 O BYRIZSrT Wel OLIOH "i”opsoil o . i
. Black organic-rich sandy sili wf fg-mg sand g
Red granite boulder 3
Crystals ~2mm in diameter N
- [ensTY1ovRes] Moist Dark yellowish brown lean clay w/ gravel and some sand 5
Charcoal i
Oxidation: along fractures I
/ Mottled w/ red L
/ — 10
B/B/Q0 | 10YRMIE] Moist / 15
/ — 20
CL ? -
5/5/90 110YRI4/6| Molst / 25
/ — 30
- 5/0/85 | 2.6vM4it | Molst % I 35
7

N

(continued)

ENVIRO LOG 4 (LOGS SREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT iralivg

Barr Engineering Co

Telephone:
Fax:

Remarks

Additional data may have been collected in the field which is not included on this log.




Client Otter Tail Power Company Britl Contractor _Boart Longyear LOG OF BORI?:;;:':;:Z
Project Name _Big Stone 1l Drilt Method _Rotasonic
Number 41/25-003 GWTR 200 Deilling Started 14/29/08 Ended 12M/086 Elevation 1122.076199
Location Big Stone City, 8D Logged By Bar, EJC Total Depth  215.0
b = TE] Pl
= (]
DEPTH|Y E &l © | Sl « | & |58
Lz} ¢ | ¥ § 5 | 5|2 DESCRIPTION DEFTH
FEET |5 8 2| § | &% 5 | <I|E
o m = 1
/ Dark gray dimicion clay wi gravel i
/ Angudar to subrounded; up to 2 cm in diameter(continued)
CcH % B
- |0M0/S0| 2.5vmi1 ] Moist Bark diamicton St - 55
ML 10% sand
o ltiid Dark gray diamicton sand [
\FG wil 10% silt i
ML Dark gray diamicton silt 3 &0
/ Dark gray diamicton clay w/ 5% gravel R
— 1 0/5/95 | 2.8V | moist % I 65
ML ||| ] Dark gray diamicton siit
SPT- T3] Grayish brown sand, mg 20
w || 1] | Dark gray diamictor: silt
/ Dark gray fat ciay; diamicton
/ 5% gravel B
CH / L
. 7 -
= |BHMOSE|tOVRISI | Mot V dark gray sandy lean clay wf 5% gravei | &
? Angular to subrounded
cL / i
? — 80
|| V dark gray siity sand wf 20% grave! and cobbles
| Up to 3" in diameter "
=~ N =
o M
g = {5/15/80{ 10VRI3f | Molst V dark gray lean ¢lay w/ sand i 85
ke 5% gravel to 1" in diameter
[} Dark reddish brown sandy siit
8 ML —
?’ég SP -3¢ Dark reddish brown sand, ¢g %0
& Darl reddish brown sandy silt B
o
C.
% ML -
8 L
- .
g = |H/33/65| SvRARE  Moist o Dark reddish brown sandy lean clay 95
S V dark gray sandy lean ciay
2 L
¥ CL. / -
i / B
o
wl
o -
i {continued)
(%]
8 Barr Engineering Co Remarks
7
8
§ = ;’etgphone:
% ax Additional dela may have been collected in the field which is not included on ¢his log.




Chent Ofier Tall Power Company

1.0G OF BORING PH1-1

Dril Contractor _Boart Longyear

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003,GP) BARRLOG.GDT 3/21/07

SHEET3CF 5
Project Name Big Stone H Drill Method Rotasonic
Number _41/25-003 GWTR 200 Drilling Started _11/20/06 _ Ended 12/1/08 Eievaion 1122.076199
Location Big Stone Cify, 8D Logged By Barr, £EJC Total Depth 2150
> £ m >
pepTH (W E K| © | & R o
FOu F a8 5812 |9 DEPTH
=zl z|8|8 |2 |2 DESCRIPTION EPTH
FEET 15 @ 2| § | &* o | T I|E
id i = o
y V dark gray sandy lean clay(continued)} L
oL / A
//x — 105
cL P Reddish brown lean clay w/ some sand, fg-mg
cH A \Wottled wi red i
CL ¥ \V dark grayish brown fat clay 7
I dark grayish brown silty clay T
0/90/tGLEVTM/SOY Wet 1| Dark greenish gray sand Wi silt - 110
sp [= 71 fomo .
s[5
o ""'[H Bluish black lean clay F
ook Dark greenish gray sand wi siit i
cL \fg-mg [ i
S \Bluish black lean ¢lay
sc I+ p Dark greenish gray sand w/ clay and 5% gravel i
sm |-§:].3 Dark greenish gray silty sand, fg 128
iV/ Biuish black fat clay i
CH / "
// L
- [O/BOMAGLEYIANGY Wet - T 2111 { Dark greenish gray silty sand, fg 125
7/ Bluish black fat clay w/ fg gravel; diamicton R
% - 130
w1 5IO/O5GLEY1/3MOY Moist % L 135
% - 140
we | BIGIOBELEYIEN0Y Wet é — 145
% .
({confinued)
Barr Engineering Co Remarks
' L ARR Telephone:
Fax: Additional data may have been collected in the field which is not included on this log.




Chent Ofter Tall Power Company

Drill Contractor Boart Longyear

LOG OF BORING PH1-1

SHEET4 OF 5
Project Name Big Stone il Priil Method _Rolasenic
Number 41/25-003 GWTR 200 Drilfing Started  11/29/06 Ended 12/1/06 Elevation 1122.076199
Location _Big Stone City, SD Logged By Bam, EJC Total Depth  215.0
bt £ w Pt
pEPTH M & 51 © | 2| . | E 3
Y8 o W 5| |E|Z DESCRIPTION CREer
g O = = &= 8 0 0 | QO FEET
FEET | @ 2| § | &* | < IE
& o = -
V Bluish black fat clay w/ fg gravel; diamicton(continued)
CH A -
-1 of Dark greenish gray sand, fg-cg B
| Water-bearing
B3P L
— | G/O5/5ELEYIMMOY Wet | 155
ML Dark greenish gray sandy silt
[0 }‘fgwmg P’
\Bluish black lean clay w/ fg gravel T
Dark greenish gray sandy silt, ig - 160
ML -
-~ {0/100/0| Y511} Wet ] Clean Qray sand, fg-mg — 165
sP e
: ) 170
Dark greenish gray sandy silt, ig sand B
ME, L
ML Brark greenish gray sandy silt w/ clay, fg
= [ O/95/5 | YN | Wel g T Clean gray sand, fg-mg 175
Dark greenish gray silt i
ML, -
Bluish black fat clay, shaley R 180
- |O/OMOMELEY /30 Wt L 185
CH — 190
— {0/ OEHLEY 13M0Y Wet L 195
Z. _
{continued)

ENVIRO LOG 4 {L.OGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG,GIT 3/21/07

Barr Engineering Co

Telephone:
Fax

Remarks

Additional data may have been collected in the field which is not included on this log.




Client Qtter Tail Power Company

Drilt Contractor Boart Longyear

LOG OF BORING PH1-1

SHEET 5 OF 5
Project Name Big Stone |l Dritl Method _Rotasonic
Number 41/25-003 GWTR 200 Driling Started _11/28/06  Ended 121008 __ Elevation 1122.076199
Location Rig Stone City, SD Logged By _Bar, EJG Total Depth 2150
- c LL Py
£ o
DEPTH M B %] © 13w | » | 5 i3]0
gzz| ¢ 38 21 E |53 DESCRIPTION DEPTH
=9 2 = 5= 8 w 17} FEET
FEET |¢ i 2 9 gu' Q < iv;*
v o 2 o
L, ) _
iR OIOAOGEY A Wet GH A Biuish black ¥t clay, shaley{continued)
205 205
240 — 210
245 215
990 — 220
205 225
30— 230
2365 — 235
240 |- 240
245 L 245

E£NVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125603.GPJ BARRLOG.GDY 3/21/07

Barr Engineeting Co

Telephone:
a Fax:

Remarks

Additional data may have been collected in the field which is not included on this log.




Client  Otter Tail Power Company

brill Contractor _Boart Longyear

LOG OF Boring PW1-2

SHEET 1 OF 4
Project Name Big Stone li Drill Method Rotasenic
Number 41/25-003 GWIR 200 Drilling Started 12/3/06 Ended 12/5/06 Elevation 1079.39636
Location Big Stone City, 8D togged By Barr, EJC Total Depth  196.0
> £ L >
- [V
DEPTH 4 E 5| © 12| =« | 5 |50
f>o01 ¢ |8l 3|5 |E B DESCRIPTION DEPTH
=92 2 |62 &8 w |2 FEET
FEET |5 @ 2| © | &% e | CIE
o ol = —
= |OIAOTBUT 28T e 7| V dark grayish brown organic-rich sandy clay; topsoil i
o i i
Al
ML [V dark brown to olive gray silt with sand
SP ATV dark olive gray sand w/ siit, mg-cg
15M5/7QovRiAl]  wet Sk Dark yellowish brown sandy fat clay w/ gravel, Ty >
cH 77\ Mottled w! reddish oxidation, charcoal i
Yellowish red fat clay B
Dark red oxidation -
Yellowish red sandy lean clay; fg-mg -
5/25/70; 5YRi4i | Moist / Charcoal 10
cL B
~  |B/2B/70] sYRMIG | Molst 15
oL Brown sandy lean clay; fg-mg B
Dark reddish brown sandy lean clay; fg-cg 8
/ - 20
CL -
10/25/68 5YR/3/3 | Molst / L o5
Black fat clay w/ g gravel; diamicton i
— 30
CH =
— | 2/6/98 | s¥re8i2 } Moist 35
- |5/15/80| 10YRR2| Moist V dark grayish brown lean clay w/ sand; fg-mg X 40
CL o
CH Dark reddish brown fai clay wf fg-mg sand 45
V dark grayish brown fat clay
CH [
e, Fri-hoark gray sit i+
5M * Very dark gray silty sand, g e
' {continued) B

ENVIRC LOG 4 {LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GIT 3/21/07

) Telephone:
Fax:

Barr Engineering Co

Remarks Sampled from 89' to 178'

Additionat data may have been collected in the field which is not included on this log.




Ciient Otfer Tait Power Company

Drilf Contractor _Boarl Longyear

L.OG OF Boring PW1-2

SHEET 2 OF 4
Project Name  Big Stone [t Dritt Method Rotasonic
Number _41/25-003 GWTR 200 Drillng Started _12/3/06 _ Ended _12/5/08 Elevation 1079.39636
Location Big Stone City, 8D Logged By Bar, EJC Total Depth  196.0
> f= s >
pEPH (W B E| © | & . | K g
FYuw| LR 58| 2 1|9 DEPTH
=oElz |2l 8|k |20 DESCRIPTION EPTE
FEET |3 5 21 S | &* o | <IE
[c4 m = o}
SM |:1:]-{ Very dark gray silly sand, fgfcontinued)
ML || ][] Dark gray silt
b7 V dark gray tean clay L
L / B
— 5/5/90 1 2.5Y/311 | Moist ? V datk gray Tal day - 56
é -— 60
é .
N % :
5/8/60 | 2.5¥31 | Moist % L 70
- BO20/5028vi281) Moisl =R Biack Tal gravely clay Wi sand, Ig-mg 80
51 Dark grayish brown sand wisilt; fg-og 5
1 85
V dark gray fat clay w/ lenses of SP-SM 1
V dark gray siit
Dark grayish brown sand; mg-cg 90
= j0/0MO0| 10vRMZ: - Moist L Dark grayish brown sit i 95
Dark grayish brown sand L
mg-cg at fop, grading to g at bottom
(continued) B

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GOT 321/07

Barr Engineering Co

¥R Telephone:
a Fax

Remarks Sampled from 89' to 178’

Additional data may have been cosiected in the field which is nat included on this log.




Client Oter Tail Power Company

Drilt Contractor _Boari Longyear

1.0G OF Boring PW1-2

SHEET3OF 4
Project Name _Big Stone I} Dritl Method Rolasonic
Number 41/25-003 GWTR 200 Drilling Started 12/3/06 Ended 12/5/06 Elevation 1079.39636
l.ocation Big Stone City, SD Logged By Barr, EJC Total Depth  196.0
> £ ul &
pEPTH 8 & K| @ | . | K 2
N T - = 219 RIET] DEPTH
502 = gz 3 @0 o 0 DESCRIFTION FEET
FEET |6 @ 2| § | &+ o | % |E
72 @ = ]
- 1 Dark grayish brown sand
| mg-cg at top, grading to ig at bottom({continued)} B
3P -
w  10/98/2 | 5Svia | Wat TDark gray sand- g i 108
(- 110
Qf98/2 § syl Wot Dark gray sand; mg-o5 i 115
- 120
125
Gray sand, fg-mg i
- 130
Dark gray gravel (fg-cg) w/ sand {mg-cg}
- Gray sand; mg-cg 1
— IOMO0I0| 25YH1 ] Wet Clean Gray sand. g - 135
— 140
— 145
({continued} B

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG,GDT 3121067

E AR Telephone:

Fax

Barr Engineering Co

Rermarks Sampied from 89 to 178’

Additicnal data may have been collected in the field whigh is not included on this log.




Client  Ofter Tail Power Company

brill Confracior Beart Longyear

LOG OF Boring PW1-2

SHEET4 OF 4
Project Name Big Stone B Diill Method _Rotasonic
Number 41/25-003 GWTR 200 Drifling Started _12/3/06 Ended 12/5/06 Elevation 1079.30636
> c 1 >
- Q
DEPTH M E %! © |30l ~ | 5 |s|0
tgel 222 3| R|B|2 DESCRIPTION DEFTH
FEET |5 § 2| © | 8F S | <IE
271 Clean gray sand; mg(continued)
sP - "
1 dark gray sand (mg-cg) w/ gravel (fg-cg) -
& | "
15/86/0| 2.5¥ § - Wet SP 1 Gray sand (cg) w/ gravel {fg} 155
Grayish brown sand; mg B
-~ 160
sP — 165
-~ 170
ap Grayish brown sand; cg K
- [0100/0} Sviaf | Wet Dark groy Sand. M09 i 175
5P 3
oH /A Black sanrdy fat clay; fg-cg -
/ 180
677 V dark gray clayey sand wf gravel and cobbles
sC % 3" in diameter 3
7 Greenish gray clayey sand
/ mg-cg at top, grading to fg-mg at bottom w/ increasing cementation P
% - 185
= 0/B0IZELEVIENGY Moist ‘% Greenish gray sandstone; fg B 190
sC /% i
/ - 195
%

ENVIRO LOG 4 {LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 3/21/07

Barr Engineering Co

¥ Telephone:
Fax

Remarks Sampled from 89' to 178"

Additionat data may have been collected in the field which is not inciuded on this log.




Chient Ofter Tail Power Company

Brill Contractor Boart Longyear

1.OG OF Boring PH1-3

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) A125003.GPJ BARRLOG.GDT 321/07

Barr Engineering Co

SARR) Telephone:

Remarks

SHEET 1 OF 4
Project Name Big Stone | yill Method Rolasonic
Number _41/25-003 GWTR 200 Driing Started _12/5/06 _ Ended _12/6/06 Clovation  1079.39636
Location Big Stone City, SD togged By Barr, EJC Total Depth  198.0
> = us Pt
perTH (4 Z Bl e |[Zw| 5 | 5 | = |8
czze| 2 12 215 |58 DESCRIPTION DEPTH
= 8 = = &= 3 (4] () FEET
FEET 15 @ 2| O | &% o | < |E
[id & 2 —
= OIOFTO0; YR TWE | o [V dark brown organic-rich clay, topsal
CL Dark yellowish brown lean clay
7 Yeliowish brown fat clay w/ gravel
/ Mottled wi gray; reddish oxidation -
w  |1012/881 10vRMi4] Molst é 5
5/10/85|10YRi4/a|  Moist é 15
CH % o
- I5M10/85| 10vRiaM | Molst é e D8
é -
% Dark yellowish b d wi Sl -
2 T14 Dark yellowish brown sand w/ silt; mg
5/15/B0) 2.5viaiz2 | Molst |2k ¢/} V/ Gark grayish brown fat clay wi sand 35
7 Brown fat clay w/ sand 5
/ — 40
7, .
7 Dark reddish brown fat clay w/ sand; fg I
- |BMO/BS| 5YRB/Z 3 Moist % e 45
CH % -
Z g
{continued)

Fax

Additional data may have been eoffected in the field which is not included on this log.




Client Otter Tail Power Company

LOG OF Boring PH1-3

Drilt Contractor Boari Longyear

SHEET20F 4
Project Name _Big Stone I Drifl Method _Rotasonic
Number 41/25-003 GWTR 200 Priling Started _12/5/06 Ended 12/6/06 Elevation 1079.39636
Location Big Stone City, SD Logged By Bar, EJC Tolal Depth 1980
b £ 12 >
PEPTH M E &l @ | 2o | « | & |13
22| 2 |z [8, 5 15 |8 DESCRIPTION DEFTH
FEET |5 & 2| © | 8¢ o | < g
i ) = ]
7/ Dark reddish brown fat clay w/ sand; fg{continued) i
o % B
7 ;
2/40/88] 5YR/21 | Moist 22 Black lean clay; diamicion - 55
- G0
cL L
— 65
y/ Black fat clay I
—  |O/OMDO} BY/26M | Molst % 70
CH % L
% 75
7, ;
sp |11 Dark gray sand; mg-cg
V dark gray lean clay; diamicton i
— 80
cL -
—  110/5/85; 5YR3M | Moist 85
-1 V dark gray sand; mg-cg -
; Black fat clay; diamicton 1
— 90
BI0/95 | 5Y/25M1 § Moist o5
't Dark gray sand; mg-cg B
(continued) B

ENVIRO LOG 4 (LCGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 321167

Barr Engineering Co

Telephone:
Fax

Remarks

Additiona dala may have been collected in the field which s ot included on this log.




Client Otier Tail Power Company

Project Neme _Big Stone I

Number £1/25-003 GWTR 200

Location _Big Stone City, SD

Drill Contractor  Boart Longyear

Drilf Method Rotasonic

Drilling Started _12/5/06 Ended 12/6/06
Logged By Bar, EJC

Elevation 1079.30636

Totat Depth 1880

LOG OF Boring PH1-3
SHEET3IOF 4

DEPTH

NUMBER

FEET

SAMPLE
RECOVERY
BLOWS/S in.

%GRISA/

FINES
Cator
MOISTURE

ASTM

] LITHOLOGY

DESCRIPTION

BEPTH
FEET

- 512/03 | 5Yi2.5/2 ] Moist

2{5/93 | 5Y/2.5/1 1 Moist

- 2/(98 | 5vie51 | Moist

- SI8/80 | 5Y/31 § Moist

T Bark gray sand; mg-cg{continued)

CH |

e black ciay wf 5% gravel, diamicton

TrOrRErTrEETEETET=
SRR T :

N
N

N

e
ée§.\.‘{::\\

e

2N
<3

3

TR

\tt NS
N
N

R

R
SN

ML

Black silt

CH

F-at black clay

Ci

Biack lean clay w/ up to 5% gravel, diamicton

Grano-diorite bouider

CH

\/ dark gray Tat clay wi 10% sand and gravel

145

oH

V dark gray fal clay

{continued)

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GP3 BARRLOG.GDT 3721/07

Barr Engineering Co

m Telephone:

Fax

Remarks

Additional data may have been collected in the field which is not included on this fog.




Cient Otter Tail Power Company

LOG OF Boring PH1-3

Diifl Contractor Boart Longyear

SHEET40F 4
Project Name Big Stone 1t Drill Method _Rotasonic
Location Big Stone City, SD Logged By Barr, EJC Totai Depth  198.0
> £ w b
DEPTH (W BE & © | Zn | - s 2
sS8 o |98 8|2 |ElQ DESCRIPTION DEPTH
282 2 &5 S ® | aiQ FEET
FEET |6 & 2| 8 | &% o | <&
o m = ]
’// Biack fat clay, shaley |
cH % i
% i
0/0/00) sviz5 | Bry Black claystone wi 5% silt B 155
o :"160
m— — 165
0/0/100] Svi2.8 | Moist Fat black clay; shaley
— 170
CH L
[ 175
- IBIOM00! svrzsn | most 77, Ei Bk diay
é - 180
% — 185
~ 10/0/100] 5Yia s/t [ Dry / n
7 . i 190
Light greenish gray scapstone i
CH L
— 195
; -

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.6P) BARRLOG.GDT 2167

Barr Engineering Co

Y Telephone:
m Fax

Remarks

Additional data may have been collected in the field which is not included an this log.




Client Ofter Tail Pewer Company

Drill Contractor  Boart Longyear

LOG OF BORING PW1-4

SHEET 1 OF 4
Project Name Big Stone It Drill Method Rotasonic
Number 41/25-003 GWTR 260 Drilling Started _11/27/06 Ended 11/20/08 Elevation 1102.36224
Location Big Stone City, SD Logged By Barr, EJC Total Depth  200.0
> [ L =
ey W]
pepH M E Bl @ (Fo| 5 5 |=10
o
282 21z2| 3|58 |b|2 DESCRIPTION gl
FEET B @ 2| § | &% o T IE
[ fiad = o}
S VALVt R I l\.‘_’z Black organic-rich topsoil B
Pale yellow mottled clay wf up to 10% fg-cg gravel -
c / Gravel is various lithologies, chert-carbonate; med-high toughness; rounded fo L
angular -
- |610/85| 26vmis | Dy ML Clay wi some silt; motiled wi gray and red; dark yellowish brown 5
Low toughness i
(72- Clay wf siit; light olive brown.
Gravel is various lithologies, fg-cg, angular to subrounded, I
/ 10
oL / i
4/2/94 | 25vram } Moist L. 15
Light olive brown clay wi siit
Sand is fg-mg — 20
Oxidation along cracks in clay, can be up to 1 mr thick o
CL Gravel is fg-cg, angular to subrounded o
2115183, 2.6¥A13 | Moist Olive brown med-fat clay w/ up to15% ig sand i 2
CL / _
/ Light ofive brown clay w 5% fg-mg gravet L
% -
cH % -
3 1 7 i
2/10/88) 2.8V13/1 | Moist / Homogeneous very dark gray diamicion 35
/ Medium plasticity "
/ Medium toughness B
Clay wi up to 15% fg sand -
? — 40
¢l / i
w | 2/5/93 | 2.5¥i311 1 Molst Z L 45
(continued) B

ENVIRO LOG 4 {LOGS CREATED FRE £/24/04) 4126003.GPJ BARRLOG.GDT 321407

Barr Engineering Co

AR Telephone:

Fax

N

Remarks Sampled from 121" to 185’

Additional data may have been collecied in the Feld which is not included on this log.




Client Otter Tail Power Company

Drill Contractor Boart Longyear

LOG OF BORING PW1-4

SHEET20F 4
Project Name Big Stone It Drill Method  Rotasonic
Number 41/25-003 GWTR 200 Driting Started  11/27/06 Ended  11/29/06 Elevation 1102.36224
Location Big Stone City, SD Logged By _Barr, EJC Total Depth  200.0
> £ 1 P
pePH (U B &) @ 12| =« | & | = |8
ez ¢ || 8|5 1518 DESCRIPTION DEPTH
2 = o= o o0 @ FEET
FEET 6 @ 21 9 N o) <t
<4 m = o]
Homogeneous very dark gray diamicton
Medium plasiicity B
Medium toughness o
Clay wi up to 15% fg sand{continued} -
— | 2/5/93 {25V | Moist / L 55
g :
— 60
- | 21583 | 2.5Y/31 | Moist / &5
-] Sand 1g - og wi 5% gravel up to 1 1/2" in diameter
Light ofive brown i
70
= | 2/BI83 ) 28V | Wolst A dark gray diamicion 7
Medium plasticity ¥
High toughness o
7 Fme clayey sand wf 5% gravel and cobbles fo 2" in diameter
/ Dark reddish brown — 80
5C /// -
5/80/15| sYraz | soist % 85
Silt w/ fg-cg sand
Mottled red and gray — 80
ML Very tough -
/ V dark gray fat clay
/ { enses containing up fo 15% fg-cg sand B
/515001 10YR/3M | Moist / o5
cH % -
7 a
{continued)

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4126003.GPJ BARRLOG.GDT 3/21/07

Barr Engineering Co

BARR! Telephone:

Fax:

Remarks Sampled from 121 to 185

Additional data may have been collected in the field which is not included on this log.




Client  Otter Tail Power Company

Drill Contractor Boart Longyear

LOG OF BORING PW1-4

SHEET 30F 4
Project Name _Big Stone i Drif Method Rotasonic
Number 41/25-003 GWTR 200 Driling Started 11/27/06 Ended 11/29/06 Elevation 1102.36224
Location Big Stone City, SD lLogged By Barr, EJC Total Depth  200.0
> £ ¥ >
= @
peptH M B 1 o 1 Za | 5 | 5 !
s8B| e |Z8| 512 |E|Z DESCRIPTION DEPTH
=9z £ |65 8 @ |w @ FEET
FEET |66 @ 2| O | &% o | TIiE
¥ m = .
"/ V dark gray fat clay
7 % Lenses containing up to 15% fg-cg sand(continued} B
105 - O/5/95 10YRI3M | Maolst Z b 105
1 %0“: cH é j 116
15— - 0/5/95 |10YR3M] Moist % - 146
120 / - §20
| 7
.1 Clean gray sand, fg-cg w/ some gravel
7 some cementation B
1251 | 219810 |novRan et Gray sand, mg, grading mto cg 125
B V fittle gravel r
130 - 130
135":_ 5/95/0 10vRin | wet Gray sard, grading to 30% gravel at 140' R 135
140i Gray sand, mg, and gravel, grading to 0% gravel by 148 L 0
145'—m~ - |0/100/0[10YRM ] Wet Dark gray sand, g i 145
| {continugd) B

ENVIRO LOG 4 {LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 3/21/07

Barr Engineering Co

R Telephone:
m Fax

Remarks Sampled from 121" fo 185’

Addtional data may have been collected in the field which is not included on this log.




Client Otter Tail Power Company Drik Contractor Boart Longyear LOG OF BORlNG PW1-4
SMEET 4 OF 4
Project Name Big Stone I Drll Method _Rotasonic
Number 41/25-003 GWTR 200 Drilling Started _11/27/06 Ended 11/29/08 Elevation 1102.36224
Location Big Stone City, SD Logged By Bam, EJC Total Depth  200.0
> & w x
oeptH (4 E & o | & .| 5 8
A I v - R =R = 9 DEPTH
=0z g 162 8§ B | niQ DESCRIPTION s
FEET (s @ 2| O | & S | <&
i i) = o
| 1 Dark gray sand, mg-fgfcontinued) B
i 5P i
155 .:~’ - IOM00/0f 10YR4M | Sat. I 155
Gray sand, mg-cg, v. clean, grades fo fg bl 183" and 166", then grades back to
B 4 mg-eg by 175 "~
160 160
165 sP - 165
170 — 170
1751 - |0r100/0 10vRMin ) - Sat. Gray sand, mgcg, v. clean 175
7 Changes 1o clay wfin 6" at 185" 3
180— sP P 180
5 | P i
5| 1857 ¥//// Greenish black shaley ciay 185
= ] / V teugh -
8 . / Med-high plasticity -
0] - L
o]
| / ,_
3 190 / — 190
E ) / ]
] - .
§ E CH % i
g N / L
; 1951 ~  |O/OMOBLEYBRY Wet / 195
i '" b
Ei]
@& - s
=] = -
B 7
]
&
a2 Barr Engineering Co Remarks Sampled from 121 o 185’
5]
3
é = AR - ;elephone:
;%; ax. Additional data may have been coliected in the field which is not included on this log.




Client Otter Tall Power Company

Drilt Contractor Beart Longyear

LOG OF Boring PH1-5

SHEET 1 OF &
Project Name  Big Stone H Dyill Methed Rotasonic
Number 41/25-003 GWTR 200 Driliing Started 12/1/06 Ended 12/3/06 Elevation 111220476
Location Big Stone City, SB Logged By Barr, EJC Total Depth 208.0
> £ Ll by
S22l 2|2l 5186 |6b|2 DESCRIPTION DECTH
FEET |8 8 2| § | 8% o | < |E
v m = =
| BIZI | TeVRIEE | oSt oL |73 Dark brown organic-rich clay; topsoil i
7 7 Light olive brown fat ciay wi sand and gravel
7 o / Mottled w/ gray; charcoal r
5 ~  0MO/BG 25Visi | Dry // L5
] 7 Dark yellowish brown fat clay
] % Reddish oxidation B
- % -
18—t 12197 |10YRMM4] Molst % e 45
-1 CH % -
20 é .
25t —~ | 2/2/96 |10YRM/4| Molst é L 28
) 7 Dark yeillowish brown fat clay w/ gravel
_ / Reddish oxidation ¥
- cH / L
30 / — 30
i 7 .
Dark olive gray lean clay
7] “ Reddish oxidation 2
35—:-— 5/2193 | sy | Moist oL / :_ 35
: % Yellowish b fat ¢l '
CH /4 Yellowish brown fat clay
40 iReddish oxidation 740
. Olive brown lean clay B
y oL / Reddish oxidation; charcoal -
i P11 Brown sand wi sit, mgcg
45— = ROMTOMG 75Yiais | Wet *1\Reddish oxidation; charcoal — 45
7 .| Brown sand w/ wilt and gravel, mg-cg "
_j Y V dark gray lean clay w/ sand and gravel; diamicton |
{continued)

Barr Engineering Co

.‘ AR Telephone:

Fax:

Remarks

Additional data may have been collected in the field which is not included on this log.

ENVIRO LOG 4 (L0GS CREATED PRE 5/24/04) 4125003.G8J) BARRLOG.GDT 2T




LOG OF Boring PH1-5

Client Otter Tali Power Compan Drifl Contracter Boart Longyear
paY & SHEET20OF 5
Project Name _Big Stone I Orill Method _Rotasonic
Number 41/25-003 GWTR 200 Drilling Started 12/1/08 Ended 12/3/06 Elevation 1112.20476
Location By Stone City, 8D Logged By Bam, EJC Totel Depth  208.0
> = 1w >
pEPTH (4 & Bl < | 3 |5 3
s 28| o S8 82 218 bE DEPTH
=9zl 2 || 8| aelel SCRIPTION e
FEET (5 @ 21 O | &% o | *|E
v il = =
// V dark gray lean clay w/ sand and gravel, diamicton(continued) i
N :
e HOMO/E10vRIAAT Moist / .
gp [-1l1] Dark grayish brown sand w/ silt and 30% gravel
SM [ "
ML | 11| 1 Dark grayish brown sitt w/ sand; fg-mg 60
sP -] Light olive gray sand; fg-mg
\Clay and silt lenses Nl
CL V dark gray lean clay w/ gravel; diamicton i
Sand lenses I
5I5/90 |10vRAaIT Moist V dark gray lean clay; diamicton 65
/ Red granite boulder bt 66.5' and 67' -
/ — 70
CL / N
5/2/03 [10YR/3M11 Moist / L 78
GP_ P~ Y Grayish brown gravel w/ sand 80
/ V dark gray lean clay; diamicton R
cL ? i
- RO/0NQ 2svie2 ;L Wet {~~7t Grayish brown sand w/ gravel 85
| Water-hearing I~
— 90
X V dark gray lean clay; diamicton
e | 2/5/93 | SYRAIZ | Mot Dark reddish brown lean clay i 95
CL .
Cl. V dark gray sandy fat clay
{continued}

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 3/21/07

Batr Engineering Co

RE Telephone:
ma Fax:

Remarks

Additional data may have been collected in the field which is not included on this log.,




Client OQtter Tail Power Company

Dl Contractor _Boarl Longyear

LOG OF Boring PH1-5

SHEET3OF5
Project Name Big Stone 1l brill Method _Rotasonic
Number 41/25-003 GWTR 200 Drilling Started _12/1/06 Ended 12/3/06 Elavation 111290476
tocation Big Stone City, SD Logged By Bary, EJC Total Depth  208.0
> = w >
peprTH M B Sl o || » | 5 15138
Tzae 2 18| 2B 1518 DESCRIPTION gl
23| 8 |68 © @ 198 FEET
FEET v =z 3 3?_ Q e
4 ] = o
— {51085 10YR3A [ Wet - 105
— 110
~ | 5/5/90 |10vRan [ Moist % V dark gray fat clay; diamicion TﬂS
é — 120
CH é - 125
|7 -
2/15/83| 10VRI3/ | Mois! b2 V datk gray fat clay wi 15% sand 135
oL / i
op 7113 Dark gray send wi silt, mg-cg -
am [ Weter-bearing L
> 140
/ V dark gray fat clay
/ Cobbles to 3" in diameter 3
CH / i
7 -
C/50/50 1 10vRSM | Wet 21 -] V dark gray sandy silt; fg L 145
SM b B
sSM ::';_'-{ -] V dark gray silty sand; fg s
{continued}

ENVIRO LOG 4 {LOGS CREATED PRE 5/24/04) 4126003.GPJ BARRLOG.GDT 2407

Barr Engineering Co

BARIR) Telephone:
Mas— 2

Remarks

Additionat data may have been collested in the field which is not included an this log.




Client Otter Tail Power Company

Dl Contractor Boart Longyear

LOG OF Boring PH1-5

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 3/21/07

Telephone:
Fax:

Barr Engineering Co

Remarks

SHEET 4 OF &
Project Name _Big Stone i Drilt Method _Rolasonic
MNumber 41/25-003 GWTR 206 Drifling Staried _12/1/06 Ended 12/3/06 Clevation 111220476
Location Big Stone City, $D Logged By _Barm, EJC Total Depth 208.0
> £ w >
pepTH Y E & o (Za| » | 5 | =8
Tz2 2|2 515 |5G|B DESCRIPTION DEPTH
05 G Q = £ | T FEET
FEET o og % 9 E‘D-LL O [
i3 o 2 =3
IRV dark gray silty sand: fgfcontinued} j
- |0/B0M0| sYian Wet . 155
I~ 160
t 165
— 170
- |o/e0r40] svis | wet 175
V dark gray silt w/ sand; fg-cg i 180
ML L
V dark gray fai clay
CH A N
B R I B /4 V darik gray sandy fat clay 185
% Increasing shate with depth "
Z - 190
o % i
—  |0/0MQ0] sYiEi1 | Mmoist % L 105
% :
{continued)

Additonal data may have been collected in the field which is not included on this log.




Chent Otter Taill Power Company

L.OG OF Boring PH1-56

Drilt Contractor Boart Longyear

SHEETROF 5
Project Name _Big Stone I brill Method Rotasenic
Number 41/25-003 GWTR 200 Drilling Started 12/1/06 Ended 12/3/08 Elevation 1112.20476
Location Big Stone City, SD Logged By _Barr, EJC Totat Depth 2080
> £ i >
DEPTH W & %] © | £ . ¥ Q
f9 ¥ 5190 8 2 |EIQ DEPTH
08| 2 22| 3|2 |2i2 DESCRIPTION EPTH
FEET |5 8 2| § | &% o | *IE
© o =2 v}
‘7/ V dark gray sandy fat clay -
. % increasing shate with depth{continued)
205 % I~ 205
1 % :
240 - 210
215 — 215
220~ 220
225— — 225
230— - 230
235 — 235
240 — 240
245— I— 245
i h -

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 2{21/07

Barr Engineering Co

FEI| Telephone:
mm Fax

Remarks

Additional data may have been collected in the field which is not included on this log,




LOG OF Boring PH2-1

{continued)

Barr Engineering Co Remarks Sampled from 85' to 253"

i AR Telephone:

Fax Additional data may have been collected in the field which is not included on this log.

Client _Otier Tail P Compan Dril Contractor _Boart Longyear
o e e Loy - SHEET 1 OF 6
Project Name _Big Stone I Drill Method _Rotasonic
Number _41/25-003 GWTR 200 Drilling Started _2/6/07 Ended _2/7/07 Elevation 1102.36224
Location Big Stone City, SD Logged By Barr, EJC Total Depth  260.0
> f= Lis b
pePTH L E 8| & | Zal » | 5 g
sS4 o Q8| 82l 2 |ElZ DESCRIPTION DEPTH
=8| 5|88 | S |2 |28 FEET
FEET I @ 2| 9 | &% o | T |E
o i =2 p
] Gr27gg | TovRIZ | vrozen |, ] V dark grayish brown organic-rich topsoll wf <56% sand, fg R
= Light ofive bm sandy lean clay, fg-vg; reddish oxication; charcoal -
5—_ 2 ~  |o/35/65| 25vsi | weoist | % N 5
io-m—" —  10/20/80| 2.5v5i | Moist ol beaoh ] ight yetiowish bri sand, Tg; fg-ug wi 10% gravel 1 10
- SET ] \Dight olfve brown lean clay wi sand, fg-mg; reddish oxication; charcoa! I+
- 8P 1 Yellowish bm sand, fg -
: Cl Yellowish bm fean cay wi 10% sand, fg; reddish oxidation
- - - - e T
15__!_ . lororao| tovra | woist ol ?A?ri:; %girlg;va:’sh brn lean clay w/ 10% sand, cg; reddish oxidation; sand lens, mg, @i 15
R ) ¥ "1
. 5P |15 74 Dark yellowish b sandy lean clay
: // i3ark yellowish bm sandy iean clay, mg-cg; charcoal; recdish oxidation B
20 oL 20
B ap |2 e Dark yellowish bm sand, cg, W/ Tg gravel; <5% fines; charcoal, e
QSM_W - |O/BOF20) 10YRAI3 | Molet Altemating lenses of fg-cg sand and fg gravei i 25
| s i
30 5o 30
| SC 74 Dark yellowish bm gravet and sand cemented in low-med plasticity fines
i f7 V dark gray clay w/ 5% angular gravel, diamicton L
o - ,% I
= 35— — | 5/1/94 10YRM1 | Moist / L35
& i -
- % -
G
o
'} ] -
: 7
£ 40'—_ CH / -— 40
2 /
Q - fom
g i / -
; 451 e 5/1/94 | 10YRM | Moist % — 45
5] i L.
B - / »
wl
o 1 -
[m) b -
i A A
i
x
Q
oy
[
=
=
@
o]
)
[
=
i




Chient Ofter Tait Power Company

Drilt Contractor Boart Longyear

LOG OF Boring PH2-1

SHEET20F 6
Project Name _Big Stone Il Drill Method _Rotasonic
Number _41/25-003 GWTR 200 Drilling Started _2/6/07 Ended 2/7/07 Elevation 110236224
Location Big Stone City, SD Logged By Barr, EJC Total Depth  260.0
b [ i b
- ]
perH (4 B &Gl 2 [Zwi 5 | 5 |0
Ez21 2 20 25 i5|o DESCRIPTION DEFTH
reeT (S G20 5 (€] T ]2 TIE
o m = ]
7/ V dark gray clay w/ 5% angular gravel, diamicton(continued) B
- 1 B[4/94 |10YR3M | Moist é - 55
% -
511794 1 10YR3M | Moist % - 65
é -
— lononfoBLEvIaN  Moist Dark gray sand, fg-mg — 75
[T Dark gray silt w/ 10% sand, cg
V dark gray lean day w/ 5% angular gravel; diamicton B
CL =
80
ML 1] | Park gray silt wf 10% fg-mg sand
7/ V dark gray fat clay w/ sand and gravel, diamicton |
e B90/5 | 25van | wet IV dark gray sand; &g i 85
IV dark gray gravel to 2" in diameter wi fg-cg sand and 20% fines g0
. %ﬁé ‘
= [BI20/75) 28van | Moist V7 dark gray Tat Gy wi 20% sand, mg; damicion %
CH :
7 -
{continued)

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GBT 3/21/07

Barr Engineering Co

Telephone:
Fax:

Remarks Sampled from 85" to 263
Additional data may have been collecied in fhe fisld which is not included on this log.




Client Otter Tail Power Company

Drill Contractor Boart Longyear

LOG OF Boring PH2-1

SHEET30F 6
Project Name _Big Stone H Drill Method _Rotasonic
Number 41/25-003 GWTR 200 Drilling Started _2/6/07 Ended 2/7/07 Clevation 1102.36224
Location _Big Stone City, SD Logged By Barm, EJC Total Depth  260.0
> £ W b
pEPTH (4 B 8! @ | 20| » | & | =138
czol @ U 2 | E I E |3 DESCRIPTION DEPTH
=82 2 % | 8 2 |2 FEET
FEET (6 2| © | g% 8 =
4 m = '
7 V dark gray fat clay wf 20% sand, mg; diamicton{continued)} i
CH /
A Ofive bi d
p ive brown sand, cg L
— (0082 254l | wet | Olive brown sand, mg-cg R 105
SP - 110
= | O95/5 ] aisvan | wet Dark gray sand, mg-cg 3 15
5P -
120
sp Dark gray sand, fg L
Dark gray sand, mg-cq - 128
5P -
\V dark gray siit w/ 5% sand, fg 51— 130
WV dark gray sand, mg-cg i
W dark gray sand, grading from og to ig at botlom -
= [OM100/0) 2.6vait ) wet V dark gray sand, fg 1o cg i 135
- 140
— 145
{continued} B

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.6PJ BARRLCG.GDY 3/21/07

Barr Engineering Co

Telephone:

Fax;

Remarks Sampled from 85 to 253

Additiona data may have been collecied in the field which is not included on this log.




Glient Otier Tail Pewer Company

Drilt Contractor Boart Longyear

"LOG OF Boring PH2-1

SHEET4 OF 6
Project Name _Big Stone 1 Dsill Methed Rotasonic
Number 41/25-003 GWTR 200 Drifing Started _2/6/07  Ended 2/7/07 = mEevation 1102.36224
Location _Big Stone City, 8D Logged By Barr, EJC Totat Depth _260.0
> c Wl >
£ D
bR M E B © [2w]| -1 5 |=]6
gzo) 2 g8 215 |G| DESCRIPTION DEPTH
Z 035 O O 5 < | T FEE
FEET &5 1 = 9 = o =
[ o b=} |
} V dark gray sand, fg to cgfcontinued) B
] sp N
1 i
155“:'" 0/98/2 | 28v42 | Wet 1 Qlive gray sand, mg-cg N 155
160 — — 160
165 SP -— 165
170— — 170
175-:- . | O/95/51 SYan | wet - Vdark gray sand, 65 I 175
: V dark gray sandy sit, fg .
— ML —
180”’: | V dark gray sand, v. fg L 180
. Dark gray sand, mg-cg -
185— — 185
190 — [~ 180
195 0/98/2 | svan | wet T Darkgray sand g 195
v,
] oH // V dark gray fat clay w/ 5% v. fg sand i
) 7,
] x4y V dark gray sand, fg
N ’ .i'of Dark gray sand, mg |
{continued)

ENVIRO LOG 4 {£0GS CREATED PRE 5/24/04) 4126003.G8J BARRLOG.GDT 321407

BARR) Telephone:

Fax

Barr Engineering Co

Remarks Sampiled from 85' to 2563’

Additionat data may have been collected in the field which is not included on this fog.




Client Otter Tail Power Company

Dritl Contractor Boart Longyear

LOG OF Boring PH2-1

SHEETS5OF 6
Project Name Big Stone I Drilt Method Rolasonic
Number _41/25-003 GWTR 200 Drilling Started _2/6/07 Ended _2/7/07 Elevation 1102.36224
Location BIQ Stone Ci‘;y, 5D L(}gged By Bamr, EJC Totat Depth 260.0
> £ L =
peptH U E &) o | & . | Z 3
FYd 5|98 8|2 E S DEPTH
sgs| 2 |2|3!k a2 DESCRIPTION EPTH
FEET (& 2| § | & o | < |E
o Feal = e}
| sp =] Dark gray sand, mg(confinued)
_ 1 Dark gray sand, fg-mg i
205— I~ 205
wed Sp -
240 -~ 210
N sp Dark gray send, cg i
215—; — - \25[75/01 sva2 Sat. Oive gray 5and, g, Wi 25% T gravel - 215
220 -: s ”-— 220
225 — 225
: Olive gray sand, cg w/ 10% fg gravel B
- SP -
230— - 230
] sp Gray sand, fg i
] SP |51 Oive gray sand, mg-cg wi 35% gravel o 2 in diameter
235 —  {60/40/0; BYaz | Set c\éc Ofive gray gravel wi cobbles to 4° in diameter and sand, cg 23
_ o .
- D, -
l DO q L
" o Dc L.
246 o U — 240
4 b % { L
- o \9 L.
E GP )o s B
| Xex 5
245 o 0 L 245
i o O "
| b QO ¢ L
| o () .
- o O L.
] o =
{continued)

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GP) BARRLGG.GDY 324007

| Telephone:
Fax:

Barr Engineering Co

Remarks Sampled from 85' to 253

Additional data may have been collected in the field which is not inciuded on this log.




ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 3f21/67

Client Otter Tail Power Company Drilt Contractor Boart Longyear LOG OF Bormg PH2-1

SHEETBOF 6
Project Name _Big Stone 1l Drifl Method  Rotasonic
Number 41/25-003 GWTR 200 Drilling Started  2/6/G7 Ended 2/7/07 Elevation 1102.36224
Location Big Stene City, 8D Logged By Bar, EJC Total Depth  260.0
> £ w >
DEPTH (% & 5| o | & R g
sl F el | 581 2 8|9 DEPTH
=3 8| = |2z 8 wm | w | D DESCRIPTION FEET
FEET |16 § 2| © | 8% g | <IE
o m = o]
| b~ 3 Olive gray gravel w/ cobbies lo 47 in diameter and sand, cg{continued)
ap )"G
. omD L.
i_\r Dry &GP p.o ¥ Heterogeneous cobbles to 1 1/2"In diameter in a sand/silit matrix; conglomerate?
255 Granite bedrock 55
260 ’ 260
265 — 265
270~ - 278
275 - 275
280— — 280
285 -~ 285
290 — 280
285— - 295
Barr Engineering Co Remarks Sampled from 85' fo 253’
Telephone:
Fax

Additicnal data may have been collected in the field which is not included on this log.




NVIRO LOG 4 (LOGS CREATED PRE 5/24/04} 4125003.G6PJ BARRLOG.GDY 3/21/07

Client _Otter Tail Power Company Drill Confractor _Boert Longyear LOG OF Boring PH2-2

SHEET10F 4
Project Name Big Stone | Drill Method _Rotasonic
Location Big Stone City, SD Logged By Barr, EJC Total Depth 185.0
> £ w >
DePTH I & K| w» gw w X = 3
Tz 2 M| 2B |Lls DESCRIPTION DEFTH
=hb=|l 2 152 8| 2|2 FEET
FEET |3 @ 2| § | 2% o | T &
4 M = o
= O76705 | ToyRaZ | Frozei U 0L 22 3V dark grayish brown organic-rich topsodl
\5% fg sand [ ]
cL Light olive brown lean clay w/ sand "
10% fg-mg sand I~
/ Reddish oxidation; charcoal -
- [5/30/85| 10YRG | Molst Yellowish brown sandy fean clay 5
30% mg sand; 5% cg gravel to 2" in diameter B
cL / Reddish oxidation; charcoal -
10/20/70 16YRAE ] Moist Granits Boukler 106
Dark yellowish brown sandy lean clay
20% sand; 10% fg-mg gravel I
CL / Charcoat -
10/90/0| 10vRals | Wt [op -t Dark yefiowish brown sand, og ¥
/ \10% fg gravel i

Brown sandy lean clay
20% mg-cg sard; 10% gravel fo 1" in diameter -

Charcoal o
oL / 20
= DI2075| 7 SYRS) Maist Dark brown sandy lean clay 25
20% sand; 5% fg grave! "
/ Charcoal -
N -
- 7 1
5/10/85| SYR3M | Moist v Diamicton: v dark gray fat clay 3%
10% fg-0g sand; 5% fg angutar gravel B
40~ CH / — 40
45 — | 2/5/93 | SYRAN | woist Diarmicton: v aark gray fat clay 45
7 5% fg sand; 2% fg gravel r

i
el

(continued)

Barr Engineering Co Remarks

AR, Telephone:

F .
ax. Additional data may have been collected in the field which is not included on this fog.




Client Otter Tall Power Company

orilt Confractor Boart Longyear

LOG OF Boring PH2-2

ENVIRO LOG 4 (LCGS CREATED PRE 5/24/04) 4125003.GFJ BARRLOG.GRT 2/21/67

SHEET20F 4
Project Name _Big Stone il Dritl Method _Rotasonic
Number  41/25-003 GWTR 200 Drifling Started _2/8/07 Ended 2/8/07 Elevation 1067.283548
location Big Stone City, 5D Logged By Barmr, EJC Total Depth  185.0
> = L Py
DEPTH |4 B & © | & . | E 2
e U8 g |24 5|2 |F < DEPTH
=0 2 = (DZ 8 0 o | O DESCRIPTION FEET
FEET B3 2| 9 | & o I |E
4 & - -
Diamicton; v dark gray fat clay
“ 5% fg sand; 2% fg gravei{continued) -
I CH i
55“:—“ ~ | 7/3/90 | 5YR3M1 | Moisl s ] 55
2o Diamicton: v dark gray fat clay
7 3% sand; 7% gravel to 1" in diameter r
60— CH - 60
651 | 2208 SYR2S| Malst Diamicton: black fat clay 65
" 2% g gravet; 2% sand "
70— — 70
3 —~ | 2/2196 |syRa5M] Molst 75
80—; oM :" 80
85— — 1 5/2/93 |5YR2.E/1] Moist L85
90— — 90
95— — 95
: SP -0tV dark gray sand; fg
> Diamicton: btack fat clay
7 CH 2% sand; 5% gravel 2
b Z .
fcontinued}
Barr Engineering Co Remarks

¢ Telephone:
Fax:

Additional data may have been collected in the field which is not included on this log.




Client Otter Taii Power Company

Drilt Contractor _Boart Longyear

LOG OF Boring PH2-2

SHEET 30F 4
Project Name Big Stone 1l Drid Method Rotasonic
Number 41/25-003 GWTR 200 Drilling Started 2/8/07 Ended 2/8/07 Elevation  1067.283548
Lacation Big Stone City, 8D Logged By Barr, EJC Totat Depth 185.0
> = I P
DEPTH [W & o © I = ¥ [
FU%i 3 |gf| 5| 21818 DEPTH
8| 2 iez|l !B |Bl|D DESCRIPTION il
FEET |5 92| C |95 | © 1o |<IE
jos m “ = =
Diamicion: black fat clay
2% sand; 5% gravel({continued) I
CH :
- 10/0/100BLEVI25 Moist ot 105
OtF // Black fat clay; tough i
CH é — 110
- |O/OMOOFLEY 2.5/ Moist '7 ; Siack shaley Tal Gay, Bugh - 115
— 120
125
— 130
CH :
— 10OMD0BLEY12.5M Moist 435
— 140
—  |o/o/o0pLEYiZEM Mot | 445
(continued} B

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GFJ BARRLOGGDT 321467

Barr Engineering Co

Telephone:
Fax:

Remarks

Additicnal data may have heen cofiected in the field which is not included on this log.




Client Otter Tail Power Company

LOG OF Boring PH2-2

Dri%f Contractor _Boart Longyear

SHEET 4 QF 4
Project Name  Big Stone i Drilt Method _Rotasonic
Number _41/25-003 GWTR 200 Drilling Started _2/8/07 Ended 2/8/07 Elovation 4087 283548
Location Big Stone City, SD Logged By Bam, EJC Total Depth  185.0
> c L5 >
= &
pEPTH (M & 51 © [ 30| » | & | =18
tzol 2|2 515 15Gla DESCRIPTION DEPTH
$83] 3 |ogE| S 21218 FEET
FEET 0 W :ZD 8 E?:'-LL e <t E
[va 0 = ]
i 7/ Black shaley fat clay; fough(continued)} ]
155 il —  |ormoobLevizEm Moist é L 155
160 % - 160
] % i
65— w |O/GIO0BLEY 2.5/ Moist % I~ 165
170~ é - 170
1 7 :
178 4 = |0/0M00pLEIZSA Dy Black weathered shale - 175
180 — - 180
185w CH — 185
180 — 190
195~ =11 195

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/64) 4125003.GPJ BARRLOG.GDT 3/21/07

Barr Engineering Co

m Telephone:

Fax:

Remarks

Additional data may have been collected in the fleld which is net included on this iog.




LOG OF BORING PH2-4a

Client Otter Tail Power Company Drili Contractor Boart Longyear SHEET 1 OF 4
Project Name _Big Stone |1 Drill Method _Rotasonic
Number 41/25-003 GWTR 200 Drilling Started _2/9/07 Ended 2/10/07 Clevation 1085.95804
Location Big Stone City, SD Logged By _Baw, EJC Total Depth _175.0
> o W >
pepTH U E B © | 2| » | & | |8
232l 2z 316 |B|2 DESCRIPTION DEPTH
FEET (3 G 2| § | 2 o | *|E
7 o) = ]
O7ZOIBD 7SR Frowen - ) [T 1 Brown organic-rich topsoil B
Grayish brown graveily lean clay w/ sand -
cL 20% sand; 15% gravel »
/ - Reddish oxidation .
Charcoal
YRGG | D —
2015175 10VREE | - Oy o -] Brownish yellow lean clay w/ gravel i S
/ 20% gravel; 5% sand
Granite boulder
Brownish yellow lean clay w/ gravel
20% gravey; 5% sand -
—  NoMs7g7svRaA| woist | CL / Charcoa; reddish oxidation - 10
Brown lean clay w/ gravel
10% gravel, 15% sand I ‘
~  [110/3/87|7.5vRata [ Maist / S
cL / i
-~ 20
- {10/90/0|7.6YRAG) Wel g5 Sirong brown sand; mg-og %
cL 7 /\10% gravel f
sp |- [\Brown lean clay i3
\Strong brown sand, mg-cg i
Brown lean clay " a0
o % 5
- | B/2/95 7.5YR4I6] Moist / 35
Biarmicton: v dark gray fat clay -
— 40
510105 | 7.5vR31 | Moist - 45
(confinued) B

ENVIRO LOG 4 (LOGS CREATED PRE 6/24/04) 4125003.GPJ BARRLOG.GDT 3/21/07

Barr Engineering Co Remarks

AR Q| Telephone:
Fax: Additional data may have been collected in the field which is not included on this log:




Client Otter Tail Power Company

Project Name _Big Stone 1l

Number 41/25-003 GWTR 200

Location Big Stone Cily, SD

Drill Contractor  Boart Longyear

Drill Method  Rotasonic

Drilling Started _2/9/07 Ended 2/10/07

togged By Bar, EJC

LOG OF BORING PH2-4a
SHEET 2 OF 4

Elevation 1085.95804

Totat Depth _175.0

DEPTH

NUMBER
%HGRISA/
FiNES
Color

FEET

SAMPLE
RECOVERY
BLOWS/6 in.

MOISTURE

ASTM
LITHCLOGY

DESCRIPTION

DEPTH
FEET

e

0/0/100] 2.5Y3N1

- j0/80420] 2.5v3N

51095 § 2.6Y31

5/0/95 | 2.5van

Moist

Wel

Moist

Moist

Diamicton: v dark gray fat clay{continued)

SW |-+ V dark gray sand; fg-cg

CH_PerPl Diamicton: v dark gray fat clay

7 V dark gray fat clay

fg-mg sand lenses from 64' to 65", up to 3" thick

55

(1 V dark gray silty sand; fg-cg

65

AN AN

Dl

G

S

T
SR

3

BTN

Qe
SERES

N
B

S
;«5’2‘!.

NES
NN
B

R

X

CH

R
Sy
LAY

AN
N

SR

SN

N

=5
U
\\.‘%\m\

T3

R

STAR

23
'S

a'.\“ N

R
N

R

N
R

.
R
3

=
SN

AN AN

=

DREY

‘\‘(\
3 N
SO

é- Diamicton: v dark gray fat clay

{continued)

ENVIRO LOG 4 {LOGS CREATED PRE 5/24/04) 4125003.6PJ BARRLOG.GDT 3RUGT

Barr Engineering Co

| Telephone:
Fax:

Remarks

Additional data may have been coliscted in the field which is not ingluded on this log.




Clent Otier Tail Power Company

brill Confractor Boart Longyear

LOG OF BORING PH2-4a

SHEET 3 OF 4
Project Name _Big Stone | Drill Method _Retasonic
Number 41/25-003 GWTR 260 Drifling Started 2/8/07 Ended 2M0AT7 Elevation 1085.95804
Location Big Stone City, SD Logged By Barr, EJC Total Depth 1750
> £ il o
DEPTH (4 & | © | 2 . | K 8
R N - = I DEPTH
S33| 2|22 82|20 DESCRIPTION 2l
FEeT (S B 21 © | 8% o | <|E
14 o = ]
i Diamicton: v dark gray fat clay{continued) L
105~ J B/HO5 | 2.5Y3/1 | Moist 105
110 - 140
1151 — | sroms | 25vam | woist s
] o -
120— - 120
126 125
1301 - 130
i % .
oA . A
135 i 0/0/100 Y281 | Molst Black tat day, somewliat shaley I 135
140 — — 140
A cH I
1454 0100} 5yasi | Moiet 445
| 7 o
{continued)

ENVIRG LOG 4 {(LOGS CREATED PRE 5/24/04) 4128003.GPJ BARRLOG.GDT 372147

Barr Engineering Co

BARR) Telephone:

Fax

Remarks

Additional data may have been collected in the field whigh is not included on this log.




\ LOG OF BORING PH2-4a
Chent Otter Tail Power Compan Dri Contractor _Boart Longyear
pany =i SHEET 4 OF 4
Project Name Big Stone 1f brill Method Rotasonic
Number 41/25-003 GWTR 200 Drilling Started  2/9/07 Ended 2/10/07 Elevation 1085.95804
Location _Big Stone Clty, SD Logged By Barr, EJC Total Depth  175.0
> E i b
DEPTH M & Bl o | g - | & g
FOM 3 eR] 5| 2 1EI3 DEPTH
=2 5 = =2 E)ZE 8 W wn O DESCRIPTION FEET
FEET |3 § 2| © | & o | < E
o m = o
§ Black fat clay; somewhat shaley(continued) i
166 —  10/0M00} 5v2.51 ; Moist - 155
] CH i
160 — — 168
4 _ 7 i
185 i 0/0/100; BY2.511 | Molst Wsiored Dadk shaie - 165
170— CH — 170
175 —- - 175
180~ - 180
5 5 _
| 185 — 185
o = -
[
o o -
o
o - -
g | L
2l 190 190
= . 2
(Q - L.
o
=1 - L
&8 . -
o 195 — 195
e . 2
S
i = -
)
o 1 -
o
E} -1 L
& ]
o
2 Remark
P : emarks
§ Barr Engineering Co
«]
o E ARR)| Telephone:
% Fax: Additional data may have been coliected In ihe field which is not included on this log.




Client Otter Tail Power Company Drilt Contractor _Boart Longyear LOG OF BOR‘“‘&;‘??;?
Project Name Big Stone 1l Diifl Method Rotasonic
Number 41/25-003 GWTR 200 Drilling Started _2/10/07 Ended 2/11/07 Elevation 1053316764
Location _Big Stone City, SD Logged By Bar, EJC Total Depth 140.0
> E w o
oepH M E K| e [Zn| o | & 5|8
% 8 % g EE § ’JJ [ 6' DESCRIPTION D[:Egg'?
FEET |5 O 21 © | 8% o | <&
74 o =2 -
= [CF307TO[ UYRIS T Frozen L) Dark brown organic-rich topsoit
L] 30% fg sand B
oL 1 1 o
] fowi il
— bomsorad tovees | most |-k \gg.;: %’g&;‘;“:{'fh browa sitty sand -5
‘t Dark yellowish brown siity sand "
.1 80% rag sand o
I Dark yellowish brown clayey sand; mg-cg 10
15/5/80] 5YR4/4 | Moist 3 Fat ooy Wi Gravel 16
15% gravel; 5% sand C
411 Ofive {0 olive gray siity sand; fg-mg
-7+ Reddish oxidation " 20
2 _‘ Dark gray sand w/ silty; mg-cg R
AT Siit and clay lenses to 4"thick from 23' to 28°
- 10/0/100] S¥3rs | Moist ,/ V dark gy Tl day - 25
% 30
7 ;
SP 1-%+] V dark gray sand, mg L
& 7/, \5% fines i
b4 — |O/OF100; SYsi1 § Molst / V' dark gray fat clay - 35
o -
5 L
b "
7 / I
& CH / lL_
S / - 49
a /
] a
o
o —
b - YOM080| SYsi L Moaist A 45
g Y Diamicion: v dark gray fat clay wi 10% g gravel L
b
(_\i —
u CH
W 2
¥ ;
= L.
2 Z -
W {continued)
(%]
8 Barr Engineering Co Remarks
=
g ,
3 AR 2| Telephone:
% Fax Addifional data may have been collected in the field which is not included on this log.




Client Otter Taill Power Company

Dritl Contractor Boart Longyear

LOG OF BORING PH2-4b

SHEET20F3
Project Name  Big Stone I Prilt Method Rotasonic
Number 41/25-003 GWTR 200 Diilling Started 2/10/07 Ended 2/11/07 Elevation 1053.316764
Lecation Big Stone City, SD Logged By Bar, EJC Total Depth  140.0
> £ w %
DEPTH |4 B 8| © | N & @
o R I - = = . DEPTH
26 = = £z 8 @ I e DESCRIPTION FEET
FEET 5 B 2| § | 2* 5 | *IE
4 o = -
Diamicton: v dark gray fat clay wi 10% fg gravel{continued} B
~  [10/0/90] 5v3n | Moist 55
CH :
- G0
- BOMCNQ 2581 | Wet 5 Tk gray gravel Wi sand, 6g 65
. .‘ L
) .J -
27 Diamicton: v dark gray fat clay wf cobbles to 3" in diameter
94451 10% gravel & cobbles r
-~ 70
- | 10/0/90 2 8Y251 ) Moist Diamicton: v dark gray fat clay w/ 10% gravel to 1" in diameter B 75
V dark gray sand, mg-cg R
X Diarvicton: v dark gray fat clay w/ 5% gravel B 80
CH i
= (10/0/80:25Y250)  Moist Diamicton: v dark gray fat clay wf 10% gravet L 85
. % :
. i e
- §/0/95 [25v281|  Molst 2o Diamnicton: v dark gray fat clay w/ 5% gravel B 90
- 85
{continued) B
Barr Engineering Co Remarks

Telephone:
Fax:

Additional data may have been collected in the field which is not inciuded on this log.

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GP¢ BARRLOG.GDT 324707




' 1.OG OF BORING PH2-4b
Client Otter Tail Power Compan Drilk Contractor _Boart Longyear
pany 9 SHEET 3 OF 3
Project Name Big Stone I} Drilk Method  Rotasonic
Numbes _41/25-003 GWTR 200 Drilling Started _210/07___ Ended _2(11/07 Elevation 1053.346764
Location _Big Stone City, SD togged By Barr, EJC Total Depth  140.0
= £ 1 bay
DEPTH W B B o | & N o Q
28 5 |28l 8| 2|8 19 DEPTH
=8z| 2|81 3818 |8|2 DESCRIPTION s
FEET nz2l 9 | = S | T |&
TEFl & | T = 5
Biarmicton: v dark gray fat clay w/ 5% gravel{continued)} B
CH i
0/01100 2.5¥28N|  Moist V' dark gray Tat clay, sormewhat shaley i 105
CH — 110
0/0/100126Y2.5/%) - Malst V dark gray fat clay; shaley B 15
- 120
GH i
0/0/10012.5Y2.5M1] Moist 125
Shale, pulverized by bit
Smells ke motor oif _ -
CH — 130
? V dark gray fat clay; shaley j
CH
5 7 I
5@ s 10/0/100|2.5Y2.511| Most T ok gray shais i 135
[
3 CcH B
[ .
9 o
B
% 140
= "
(D. . -
g . i
& o "
T
= 146 — - 145
xF
=} ] L
&
L hn -
[1H}
o - L
o
'@ = -
ﬁ - .
[*4
o
8 Barr Engineering Co Remarks
o=,
<
8 ‘
of| B4 ARR Telephone:
% Fax Additional data may have been collecied in the field which is not included on this log.




Client Qfter Tail Power Company

Drili Confractor Boart Longyear

LOG OF BORING PH2-5

SHEET10F 3
Project Name  Big Stone I Drilk Method _Rotasonic
Number _41/26-003 GWTR 200 Driling Started _2/11/07 _ Ended _2/12/07 Elevation 1083.842474
Location Big Stene City, SD togged By Barmr, EJC Total Depth  130.0
> £ 11 >
ePTH M E &l o | 20| =« | § | s |8
S8 2lez| 8|6 |6 |B DESCRIPTION pEally
FEET |8 B 2| © | ¥ o | < IE
o b = i
FUOTSCT OVRZT | Moist . Black organic-rich tapsoil
T2 20% fg gravel 2
oL ] -
-~ |0/40/B0} 10YR3I2 | Wet cL 2 g;ﬂ;r%r\z,agtxsh brown fean ciay - §
\Mottled yellowish brown [ B
WA V dark brown sandy silt -
. Dark yeliowish brown clayey gravel
0% sand —10
Ge ﬁ u
0/100/0] 1avRaia ) Wet =1 Dark yellowish brown clean sand; cg i 15
Dark gray sand, cg |
20
- 144 Dark gray sand, fg-mg
] 10% silty fines "
Zred Diamicton: v dark gray fat clay - 05
CH — 30
~ | B/O/O5 | 10YRM | Molst |35
(1] Dark gray sand wi skty, mg-cg -
— 40
— 45
Dark gray sand wi silf, fg .
{continued)

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 372167

AR Telephone:

Fax

Barr Engineering Co

Remarks Sampled from 35.5' to 89'

Additional data may have been collected in the field which is not included on this fog.




Client _Ctier Tail Power Comparny Drilt Contractor Boart Longyear LOG OF BORI t:g:;’:g;g
Project Name Big Stone ll Drill Method _Rotasonic
Number 41/25-003 GWTR 200 Drilling Started 2/11/07 Ended 2/12/07 Etevation 1063.842474
Location _Big Stone City, 8D Logged By _Bam, £JC Total Depth  130.0
bt c [TH >
= 0]
perth M B & © (Sl 5 | 5 |= |0
Ez2l 2 22|36 |56|2 DESCRIPTION gy
FEET |5 3 21 O | 2% o | <&
e m = p
i 1 Dark gray sand w/ silt, fg{confinued) i
1Y i Dark gray sity sand, 1g
55— —  [0/8D/20) 10YRAN | Mokst 1 Dark gray silty sand, fg-mg 85
] M g B
. g‘{:ﬂ '!’!' +Dark gray silt and clay w/ 20% sand Iin
- orephDark gray sand wi silt, fo-mg i
60 wi-~idgiin Alternating lenses of dark gray siit and clay A B0
- 1] Dark gray sand wi silt, Ty -
55—:- . 0/25/5 { 10¥R4t | Wet T Dark gray sand, Tam9 ] 65
70— — 70
75 —75
80— I— 80
5 - 7 dark gray fat clay -
a 851 v |10/85/5| 10YRIT | Wet A,
8 ] € V dark gray sand, cg i 85
5 10% %g gravel
6] . L
8 ~t e
Z - V dark gray sand, mg L
zl 80— —90
5 N L
o} - |
2 o
ﬁ | V dark gray sand, mg-mg B
b
3| 95~ — 95
3 | V dark gray sand, mg-cg i
s
¥ B : L
g l V dark gray fat clay, somewhat shaley |
@ {continued)
(&3
§ Barr Engineering Co Remarks Sampled from 35.5' {0 99
=
gl | - :
ol B AR Telephone:
% Fax Additicnal data may have been collected in the fisld which is not incladed on this fog.




Client Ofter Tail Power Company

Drili Contractor  Boart Longyeer

1.OG OF BORING PH2-5

SHEET3OF 3
Project Name _Big Stone il brilt Method _Rotasonic
Number 41/25-003 GWTR 200 Drilting Started _2/11/07 Ended 2/12/07 Elevation 1063842474
Location Big Stone City, 8D Logged By _Barr, EJC Total Depth _130.0
> E w b
DEPTH |4 & B o | Z . & Q
Y98l o |28 52 |E 9 & DEPTH
=0 = = E=z g ) n | D DESCRIPTION FEET
FEET (6 @ 2| § | &% o | < &
o o = 4
i P// V dark gray fat clay, somewhat shaley(continued) i
105 —  |OM/100] 10YRI/1 | Malst é — 105
110 é = 110
] cﬂé i
115 - |D/O/100] 10¥R3N | Moist % L 145
120 Z - 120
Bl 17 :
125 1 —  |0/OM00! 10YRIM | Moist ? V diak gray shaley day I 125
i o % I
il % i
1301 \Granite bedrock 130
1356— b 135
140 — 140
145— - 145

ENVIRO LOG 4 {£,0GS CREATED PRE 5/24/04) 4125002.GPJ BARRLOG.GDT 3/23/07

Barr Engineering Co

Telephone:
Fax:

Remarks Sampled from 35.5' to 99'

Additional data may have been coliected in the field which is not included on this log,




Client Otter Tail Power Company

Drill Confractor Boart Longyear

LOG OF Boring PH2-6

ENVIRC LOG 4 {LOGS CREATED PRE 5."%4.’(}4) 4128003.GPJ BARRLOG.GDT 3/21/07

SHEET10F 4
Project Name _Big Stona i Orill Method Rotasonic
Number 41/25-003 GWTR 200 Drilling Started  2/12/07 Ended 2/12/07 Elevation  1106.329856
Location _Big Stone City, SD Logged By _Barr, EJC Tolat Depth 1550
> £ Ly o
pepH W B E| o | Z .| E 8
98 ¢ 2] 5|2 |83 DEPTH
=290z = Z 2 w | |Q DESCRIPTION CEET
PEET 1Z & 2| & QL & 5 < [ X
wow oz o = Q o
4 i = b
§ CIOMGJps. TR2S5 Frozen - —] V dark brown organic-rich medium plasticity clayey topsoil i
7 oL = i
1 . _— L
51 - {25750 10YRGHM | Moist Dark browr lean clay 5
N 115% fg gravel; 5% fg sand j 2
1 1 Yeflowish brown sand w/ gravel to 2" in diameter ~
10 8P 10
15—:_ = [20/B0/D| YRS | Wet g I Yellowish brown sand, cg 15
P "1\20% fg gravel T
’ ~i\Yellowish brown sand, myg i
N ~| Yellowish brown sand, fg "
20— — 20
j Gray sand, fg-mg L
25— - 25
30— - 30
35— - |o/100/0] 10vRsIs | wet 3
40— —— 40
45~ 45
B fcontinued) B
Barr Engineering Co Remarks Sampled from 25" to 151

[¢| Telephone:
Fax

Additionat data may have been collected in the field which is not included on this log.




Cient Otter Tall Power Company Drill Contractor _Boart Longyear LOG OF Borgb%;?:gi
Project Name Big Stone I brilf Method _Rotasonic
Number 41/25-003 GWTR 200 Drilling Started 2/12/07 fEnded 2/12/07 Elevation 1106.320856
Location Big Stone City, SD Logged By Barr, EJC Total Depth  155.0
o g o >
o [V}
pEPTH (4 B &1 o | 2| . | 5 | 5|8
Ezey 2 18| 2 | K 15ls DESCRIPTION DEPTH
FEET IS S 2| © |81 © | o | <1
v m - i
| ] Gray sand, fg-mg(continued) i
j sp | i
1Y L
55-":—w - 10/100/0! 10YREM | Wet Gray 5and, g - 55
- SP -
50— — 60
: ‘i Gray sand, {g-mg }
65— 65
= Sp -
70— =70
75 i - |OMOR/O|10YRE | Wet Gray sand. G5 - 78
80— — 80
E;- - -~
o 85— 85
- 1 =
=
a -
Q sP
o - -
9 ] i
m —
3 90—: ] 90
a
i - 2
o
3 - o
& ] L
; 95— - {0/100/0§ 10YREM | Wet — 05
g i -~
&
uw h -y
uj
@ - 2
Q.
o e -
& Y B
EE {continued)}
Q
“8’ Barr Engineeting Co Remarks Sampled from 25" to 151
3
8
2 [¢| Telephone:
& : .
g Fax Additional data may have been collected in the fisld which is not included on this log.




Client Ofter Tail Power Company

Drilt Contractor Boart Longyear

1.OG OF Boring PH2-6

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/104) 4125003.GP4 BARRLOG.GDT 32ua7

SHEET3OF 4
Profect Name Big Stone i Dritt Method Rotasonic
Number 41/25-003 GWTR 200 Driling Started 2/12/07 Ended 2/M12/07 Elevation 1106320856
Location Big Sione City, SD Logged By Bar, EJC Total Depth  155.0
> c [ >
= o
pepTH M BBl @ (S| » | 5 |=|0
ts2 2 12213156162 DESCRIPTION iy
FEET |6 9 21 § | @¢ 5 | < |E
14 m = ]
] 1 Gray sand, mg-cgfcontinued) i
105— — 105
1101 — 110
115 w |CHOGIO} 10YRSM | Wat — 115
] s X
120 - 120
125 - 128
130 — 130
135-»:- - S/O5/3 | 10YR5M1 | Waet Gray Sand, mg I 135
140— - 140
] s 3
145 — 145
B (continued) B
Barr Engineering Co Remarks Sampled from 25'to 151

Telephone:
Fax:

Additional data may have been collected in the fiefd which is not included on this log.




LOG OF Boring PH2-6

Ciient Otter Tall Powar Compan Drifl Contractor Boart Longyear
QST 0Py o SHEETA4 OF 4
Project Name Big Stone fl brili Method Rotasonic
Number 41/25-003 GWTR 200 Drilling Started  2/12/G7 Ended 2112107 Elevation 1108.320856
Locafion Big Stone City, 8D Logged By Barr, EJG Tolal Depth  155.0
> = 1w >
ot &
DEPTH M B &l @ [l » | § | 2|3
£ 2 |g2| 316 |Bio DESCRIPTION DEFTH
FEET |3 § 2] & | &% o | T IE
o m = o}
] sp [107] Gray sand, mg(continued)
] ¥/// Fatblack clay, v shaley R
. CH / L
i 7 )
155k CH Shate bedrock £ 158
60— - 160
165 — 185
170 - 170
175 — 175
180 — 180
185~ -— 185
190 r— 190
195— - 195

ENVIRO LOG 4 (LOGS CREATED PRE 5/24i04) 4125003.GP°J BARRLOG.GDT 3/21/57

Barr Engineering Co

_ R 9| Telephone:

Fax

Remarks Sampled from 25' to 151

Additional data may have been collected in the field which is not included on this log.




Client Ctter Tail Power Company

Project Name _Big Stone i

Number 41/25-603 GWTR 200

Location Big Stone City, SD

LOG OF BORING PH2-7

Drik Cont Bo:
ritt Contractor _Boart Longyear SHEET 1 OF 4

Drll Method  Rotasonic

Driling Started 2113107 Ended 2/14/07 Elevation 112650806

Logged By Barr, EJC

Total Depth  155.0

ENVIRQ LOG 4 £0GS CREATED PRE 5/24/04) 4125003.GF BARRLOG.GDT 324407

F o £ 2 i o
oEPH (M & & © il = o =19
s za| 2| Y § L lhla DESCRIPTION DRI
FEET |8 S 2| O | 8T o | CIE
v w = |
== Of0F00} TOVRZZ] Frozed oL _.:_ V dark brown crganic-rich topsoil 2
Light olive brown lean clay i
cL / 2% cg sand B
- (10/0/90) 25v5ia 3 Moist Light olive brown lean clay 5
10% fg gravel 3
? Reddish oxidation; gray mottiing 2
cL ? — 10
= |2/10/8B} 10YRSH | Moist Yellowish brown lean clay 15
10% cg sand I
cL Reddish oxidation; gray motiling -
ff)" Yellowish brown clayey gravel 20
GC ﬁ B
GC 74 Yellowish brown clayey gravel
£ Yellowish brown clayey gravel and sand
GC Charcoal; reddish oxidation "
~r BOMBO/1Q 10vRSM | Wel A Yellowish brown sand wi clay and gravel i 25
A
gp %
sC g 3
2 i
Bee i Diamicton: dark gray lean clay w/ 10% fg gravel I
cL o
- JA0/G0/0| 1aYRa | Wet -] Dark yeilowish brown sand w/ 40% fg-cg gravel i 35
Dark gray sand, mg-cg
20% fg gravel . 10
XN Drarnicton: v dark gray lean clay L
CL g i} 6% g gravel
5I0/95 ; z8Yan | Moist Diamicton: v dark gray iean clay 45
5% gravel N
o i
gz L.
{continued)}
Remarks

Barr Engineering Co

__ AR Telephone:

- Fax:

Additional data may have been coliected in the field which is not included on this log.




Client Otter Tait Power Compary

Dl Contractor Boart Eongyear

LOG OF BORING PH2-7

SHEET 2 OF 4
Project Name Big Stone i Drill Method Rotasonic
Number _41/25-003 GWTR 200 Drilling Sterted _2/13/07 __ Ended 2/14/07 Elovation  1128.60896
Location Big Stone City, SD Logged By Ba, EJC Totat Depth  155.0
P g L >
oy [}
pEpTH M B %1 @ 13| « | 5 |35 18
£3¢ 2 ¥ § B & DESCRIPTION iy
FEET |5 2 2| © | €% o | < |E
¢4 s = o
Biarmicton: v dark gray lean clay i
5% gravel{confinued)
— | 5/0/05 | 2.5v31t | moist 55
cL 3
- 80
— 1 5/5/00 | SYR4Z | Moist Dark recdish aray lean clay i 65
5% fg gravel; 5% fg sand
CcL [-- 70
0/0/100[ 10YR31 | Moist V dark gray siit i 75
ML L
'] V dark gray sand, mg
10% gravel; 10% silt, grading to cg gravel at 83’ 3 a0
X Dramicton: v dark gray lean clay |
- {0/B/100] 10YR31 | Moist .85
. CL -
20— — Q0
95— v BI0/95 |2.6v251} Moist Black Jean ciay ] 95
" Smells like motor oil
i cL )
Y N
{continued)

ENVIRC LOG 4 {LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 3/21/07

Barr Engineering Co

ARR| Telephone:
——— EX

4t
7
-
7
} Remarks

Additionat data may have been collected in the field which is not inclded on this fog,




Client Qtfter Tall Power Company

1.OG OF BORING PH2-7

Drilt Contractor _Boart Longyear

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.6P) BARRLOG.GDY 32107

SHEET30F 4
Project Name Big Stone i Drili Methed _Rotasonic
Number 41/25-003 GWTR 200 Driling Started _2/13/07 Ended 2/14/07 Elevation 1128.60896
tocation Big Sione City, SD Logged By _Barr, EJC Total Depth  155.0
> = 4l >
DEPTH 1Y B B © | 2 s T o}
F U 5 98 58| 2 1E|S DEPTH
=6:s| 2z |22 3| 2lae|d DESCRIPTION iy
FEET |3 § 2| § | & o | <&
[ m = =
v/~ Brack lean clay
/ Smells like motor cilfcontinued) 3
cL / i
5/80/15) 10vRary Wet 5l 101 V dark gray sand, og ‘ i 105
\5% gravel, 15% siit Ji
Cl V dark gray lean clay I~
'3 V dark gray sand, ig-mg B
V 7} Elack fat clay | 110
~  |/0/10Di2.5Y25/1] Moist Z — 115
é - 120
—  30/0/100]j25v2.511| Molst % _ l— 125
CH é — 130
- |0/6/100|2.5v2sM]| Molst é L 435
Z — 140
0/0/100|2.5¥2.51] Moist % 145
Z. i
(continued)
Remarks

Barr Engineering Co

Telephone:
Fax:

Additional data may have been collected in the field which is not included on this log.




Cient OQtler Tail Power Company

LLOG OF BORING PH2-7

Dill Contractor Boart Longyear

SHEET4 OF 4
Project Name _Big Stone il Drill Method  Rotasonic
Number 41/25-003 GWTR 200 Drilling Staried 2/13/C7 Ended 2/14/07 Elevation 1128.60898
Location Big Stone City, 5D Logged By Bam, EJC Total Depth 1550
= £ H b
DEPTH (U B Bl © | 2o | . | 8 | 518
Eza) 2 2| 5| K |5G|2 DESCRIPTION DEFTH
<05 OfF o 5 < | I
FEET |5 & 2| 8 | = 5] &
o @ = o
i V/ Black fat clay(continued) 5
: o / :
155 % 165
180 — - 160
165 — — 165
170— - 170
175~ 175
180 1 - 180
185 — - 185
190 —| — 190
95— — 195

ENVIRO LOG 4 (10GS CREATED PRE 5/24/04) 4125003.GP) BARRLOG.GDT 32147

Barr Engineering Co

Telephone:
Fax

Remarks

Additional dala may have been collected in the field which s not included on this iog,




Client OQtter Tait Power Company

Drilf Contractor Boant Longyear

LOG OF BORING PH3-1

SHEET1OF 3
Project Name _Big Stone 1 Drifl Method _Rotasonic
Number _41/25-003 GWTR 200 Driling Started _3/6/07 Ended _3/6/07 Elovation 1064.112378
Location Big Stone City, 3D Logged By Barr, EJC Total Depth  115.0
> £ w P
DEPTH |4 & 2| o | .| Q
R UEl Zled| 5| 2 1819 DEPTH
532 2 |2z| 8|k ijvld DESCRIPTION EPTH
FEET |65 @ 21 9 | &% o | <1 E
@ m = =i
HOIOPOD[ 2 YT Frezen T 1T 1V dark gray erganic-ich topsol i
/ Light ofive brown faty clay -
/ Reddish oxidation; charcoal L
:
/011007 2.5v515 | Moist / L5
7/ i
-1 Light ofive brown sand, cg L
. Black sandy gravel w/ cobbles to 2" in diameter . 10
70% fg graved; 30% eg sand
2, s L
{i
TOI30/Q) rovRaft | Wet b\ Dark gray gravel wf sand 15
» {3 70% gravel; 30% sand "
)oOD -
GP 165 -
o D - 23
b O ¢ L
IR
Dark gray siit R
25
M. -
— 30
-] Gray sand, fg-mg
—  |10/85/5] 10YRSH | Wet Gray sand mg-cg - 35
Decreasing grain size w/ depth
A\ 10% gravel, 5% fines s
Diamicton: v dark gray fai clay wi 10% sand, cg N
— 40
GH i
45
fconfinued) B

ENVIRC LOG 4 {LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG,GDT 32407

ARR)| Telephone:
e Fax

Barr Engineering Co

Remarks Sampled from 60° o 98

Additional data may have been coflected in the field which is not inciuded on this log.




Client Otter Tail Power Company

Drill Contractor _Boart Longyear

L.OG OF BORING PH3-1

SHEET2OF 3
Project Name _Big Stone | Drill Method _Rofasonic
Location Big Stone City, SD togged By Barr, EJC Total Depth  115.0
> £ 1 by
pepTH M & | © | U 3
Ul Z 190 5| 2 |E|S DEPTH
08| z|g2| 8|l 2lw|2 DESCRIPTION EPTH
FEET |6 9 2| © | 8% o | < IE
4 o = 3
Biamicton: v dark gray fat clay wl 10% sand, cg{confinued)} B
—  |B10/80] 10YR3M | Molst 55
g 80
1V dark gray sand, mg-cg B
sp i
~  10MGO/O|10YRA/T | Wel e B e AR g 65
GE Y Dark gray gravel and cotbles from 1/4" to 2" in diameter R
sP Granite, limestone, shale [
i Dark gray sand, mg B
Faint petroleum odor I
Dark gray sand, cg 70
gp 20% gravel I~
Faint petroleum odor -
Dark gray sand, mg-cg »
[Faint petroleum odor A
Bark gray sang, fg-mg — 75
Faint petroleum odor N
SP .
Dark gray sand, mg | ap
20% gravel
Faint petroleum oder 3
3P I
~— [ROIBDI0 10YRAN | Wel g Dark gray sand, mg-cg L 85
\20% gravel i
Dark gray sand, fg 3
SM 30% fines -
90
Dark gray sand, mg, and cg gravei R
0/90/10| 10YR4rT ;. Wet T Dark gy sand, mg - 95
10% fines
Shaley biack clay »
(continued) B

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 3/21/07

Barr Engineering Co

Telephone:
Fax:

Remarks Sampled from 60' to 98'

Additional data may have been collected in the fleld which is not included on this log.




Client Otter Tail Power Company

Drilt Contractor _Beoari Longyear

LOG OF BORING PH3-1

SHEET30OF 3
Project Name _Big Stone I Driil Method Rotasonic
Number 41/25-003 GWTR 200 Drilling Started 3/6/07 Ended 3/6/07 Blevation 1064.112378
Location Big Stone City, SD Logged By Barr, EJC Total Depth 1150

> = ] >

£ 0]

pEPTH M E & © | 2n| =« | 5 13|3

S8 2|2 3|56 |8lo DESGRIPTION gy
FEET 5 3 2| § | 8% o | <TIE
o e = =}
i = TOFTO0] TOVRET Wit ? Shaley black clay(continued) |
105 — Z — 105
] m¢ i

110— % — 110
115 72 115
126— - 120
126~ — 125
130 -~ 130
135— - 135
140~ 140
145 — - 145

ENVIRC LOG 4 ILOGS CREATED PRE 5/24/04) 4126003.GPJ BARRLOG.GDT 321107

Barr Engineering Co

Telephone:
Fax:

Remarks Sampled from 60' to 88"

Additional data may have been coliected in the field which is nof included on this log.




Client Otter Tail Power Company

Dyilk Contractor Boart Longyear

LOG OF BORING PH3-2

SHEET10F 4
Project Name Big Stone I Drifl Method _Rotasonic
Number _41/25-003 GWTR 200 Drilling Started _3/7/07 Ended 3/8/07 Elevalion 1046.65796
Location Big Stone City, SD Logged By _Barr, EJC Total Depth  173.0
> e I >
- 0
pEPTH 1M B 1 © | Fn | Els|d
T 20 22 § E 1hlB DESCRIPTION DEFTH
rEET (S Q2| © | 8% o | <&
<3 m b |
] = /5795 TOYRIT | TFTozeR oL 512 \/ dark grayish brown organic-rich topsoit w/ 5% sand, fg 5
AN
i Light olive brown lean clay; motiied wf gray B
5._.‘ — | O/5/95 1 25vaa | Moist / —5
wd cL % o
10“: J:1-] Light ofive brown silty sand, fg i 10
15—:- = [10/85/5| 10vRéi | Wet Dark yellowish brown mg sand, grading to cg wi 1g gravel | 15
] “] Dark gray sand, eg, wf 10% fg gravel
Diamicton: dark gray fat clay wf 10% fg gravel
20 Grave! lenses to 3" thick - 20
25— - 25
o CH L
30— —~ 30
35”___' —  (A0/B0/0 1oYRaI | et " Dark gray gravel to 3° In diameter; grading 1o very cg sand i 35
i P 3
40— g 0 40
| iamicion: dark gray fat clay wi 10% fg gravel R
45—t CH [ 45
1 B (continued} B

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125603.GPJ BARRLOG.GDT 3/21/07

Barr Engineering Co

3ARFR Telephone:

Fax:

Remarks Sampled from 140" fo 169.5'

Additional data may have been coliected in the field which is not included on this log.




Client Otter Tail Power Company

Dl Contractor Boari Longyear

LLOG OF BORING PH3-2

SHEET20F 4
Project Name _Big Stone I Dri Method Rotasonic
Number _41/25-003 GWTR 200 Driling Started _3/7/07 Ended _3/8/07 Clovaion 1046.58796
Location _Big Stone City, SD Logged By Barr, EJC Total Depth  173.0
> £ w b
pEPTH (W E &) o | Z - | g g
e $8| g |QE) 5|2 E 9 DESCRIPTION DEPTH
20z 2 |&| 8| e 2|98 SCR s
FEET (3 o 2| 8 | 2% o | *|E
¥ o = i
i S Diamicton: dark gray fat clay wi 10% fg gravel{continued; i
: ) % :
1Y . Gt i
56— - 10/0/90) 10YRY1 ¢ Molst S Tiamicion V dark gray Tt clay Wi 10% Tg-mg anguiar gravel 55
T Gravet lenses up to 8" thick "
60— - 60
65— - 65
70— -~ 70
75 - H10/0/90] 10YR¥1 | Moist | CH 75
80— I~ 80
85— -~ 85
80— it
95—:" = {0/0/100| 10YRY | Mol V dark gray fat clay; shaley i %
i CH .
Y _
{continued)

ENVIRO LOG 4 {LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 32107

Barr Engineering Co

JARR) Telephone:

Fax:

Remarks Sampled from 140" to 162.5'

Additional data may have been collected in the field which is not included on this fog.




Client Otter Tail Power Company

Drill Contractor  Boart Longyear

LOG OF BORING PH3-2

SHEET3OF 4
Project Name _Big Stone i Drilt Method _Rotasonic
Number 41/25-003 GWTR 200 Drilfing Started _3/7/07 Ended 3/8/07 Elevation 1046.58796
Location Big Stone City, SD Logged By Barr, EJC Totat Depth  173.0
> £ 1 >
pEPTH (W & &| © | 3 .| K g
s L8| o (SB] 52 |E 9 DEPTH
S5s!l £ |22 3 5 G lo DESCRIPTION FEET
FEET 15 § 2| © | BE 5 | <IF
i @ = ]
| V dark gray fat clay; shaley(continued) i
105— - 105
Z cH i
110 I~ 110
?15—:— = |D/0M00} 1ovRa 1 Dy Black weainered shale; faint pefrofeum odor i 18
120 -~ 120
125 — 125
i} eH i
130— ﬁ — 130
13511 —~ | OME00] 10YR2M | Molst 135
140 .- - «| Greenish gray sandy soapstone 140
7 ¢+ V soft and friable "
146~ - 145
] (continued) N

ENVIRO LOG 4 {LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 3/21/07

Barr Engineering Co

Telephone:
Fax:

Remarks Sampled from 140" to 169.5'

Additional data may have been collected in the field which is not included on this log.




CHent Ofter Tail Power Company

Drifl Contractor Boatt Longyear

LOG OF BORING PH3-2

SHEET4 OF 4
Project Name _Big Stone |1 Drilt Method _Rotasonic
Number _41/25-003 GWTR 200 Drilling Started _3/7/07 Ended _3/8/07 Clevation  1046.58796
Location Big Stone City, SD Logged By Barr, EJC Total Depth  173.0
> = ) >
= o]
pEPTH M B 5l @ 13| » | &5 | =0
tzo 2| gy § 5 1 6|2 DESCRIPTION DEFTH
FEET |5 3 2| O | 8 5 1< |E
i @ - =
- 11 Greenish gray sandy soapstone
7 21|V soft and friable(continued) B
155 — 155
T - |O/B0/ABLEY 16110y Moist L
1680 — — 160
1 Grarite baulder, well rounded
185 —  |0/B0/BILEYIEOY Mot 11| Sreenish gray soapty sandstone — 165
170 Granite bedrock — 170
175 - 175
180~ — 180
185 — - 185
180 — -— 190
195 — — 195

ENVIRG LOG 4 {LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 32307

Barr Engineering Co

¥ Telephone:
Fax;

Remarks Sampled from 140" {o 169.5°

Additional data may have been coflected in the field which is not ingluded on this log.




NVIRO LOG 4 {(LOGS CREATED PRE 5/24/04) 4125003,68) BARRLOG.GDT /2107

£

L.LOG OF BORING PH3-3

Cient Ofter Tail Power Compan Drilt Contractor _Boart Longyear
en ' pany & SHEET 1 0F 4
Project Name  Big Stene Drill Method _Rotasonic
Number 41/25-003 GWTR 200 Drilling Started 3/8/07 Ended 3/9/07 Elevation 1049.8688
Location  Big Stone City, SD Logged By Barr, EJC Total Depth 1820
b = w >
= @
pePH (U EE] ¢ 20| | & | =108
z>ac| 8 24| 2 ElEld DESCRIPTION DEPTH
=32 z |B2| S| 2|28 FEET
FEET o5 1 = 3 B\c_’u' o =
V4 B = =5
=T | OROTO0| WYRZZ| Frozan TV dark brown organic-rich topsoll
] (AN i
h oL - 3
N - N
1y L -
G - |O/OM100] 28740 | Moist Olive brown Jean clay L 5
. CL Motiled w/ gray L
: Y Dark grayisn brown mg sand, grading to cg w/ 5% gravel to 2" in diameter at12' 1
10— se 10
: Dark yellowish brown og sand w/ 10% fg gravel L
1511 —  [10/90/0; 10YR4/8 [ Wet 15
- ap L
20—“ A Piamicton: v dark gray Tt clay Wi 10% sand, g ] 20
25+ e 26
301 - 30
35 i - |OHO/S0] 10YR3e | Moist | CH B2 — 35
40— — 40
45— — 45
B {continued) B
Barr Engineering Co Remarks

(9| Telephone:

Fax: Additional data may have been coliected in the field which is not included on this log,




Client Otler Tail Power Company

Drilf Contractor Boari Longyear

1.OG OF BORING PH3-3

SHEET20F 4
Project Name Big Stone Drifl Method _Rotascnic
Number _41/25-003 GWTR 200 Drilling Started _3/8/07 Ended _3/9/07 Elovation 1049.8668
Location Big Stone City, SD Logged By Barr, EJC Total Depth 182.0
> £ W >
DEPTH (W & &1 o | & | B R
e I R A - = 218 DEPTH
29 =2 £ 152 8 w | o |2 DESCRIPTION FEET
FEET |5 & 2| 3 | &* o | ¢ |E
a n = o
Diamicton: v dark gray fat clay w/ 10% sand, eg(continued) B
| /SRS L HOYRIN | Moist Diamicton: v dark gray fat clay w/ 5% sand, cg 55
Lenses of sand & gravel throughout i
— 60
CH §
—65
0/0£100/ 10VRa/% | Molst 7 V dark gray fat clay j
% — 70
o % -
% -
0011005 10YR3M | Moist A i
’/ V dark gray fet clay; slightly shaley i
% -
CH / -
- |9/0/100{ 10YR3/ | Molst é —95
% .
{continued]}

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GPJ BARBLOG.GIYT 3/21/07

Barr Engineering Co

R Telephone:

Fax:

Remarks

Additional data may have been coliected in the field which is not included on this log.




LOG OF BORING PH3-3

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04} 4125003.6P8 BARRLOG.GDT 3/21/07

Barr Engineeting Co

RR) Telephone:
P

Chent Otler Tail Power Company Orilt Contractor  Beart Longyear SHEET 3 OF 4
Project Name _Big Stone |l Drilt Method  Rotasonic
Number _41/25-003 GWTR 200 Drilling Started _3/8/07 Ended _3/9/07 Elevaton 1040.8688
tocation Big Stone City, SB Logged By Barr, EJC Total Depth  182.0
> £ L b
perH M E 8l o |Zn| « | B s |8
Ezo| 2 |8 31K |Lis DESCRIPTION DEPTH
=9z| = |62l 82 |2|% FEET
FEET (6 & 21 © | &+ o< IE
o m = =]
f// V dark geay fat clay; slightly shaley{continued) B
é - 105
cH % 3
% - 110
7 i
- |O/OMCOREYIZER Oy Z Black weathered shale i ns
— 120
— 125
CH .
— 130
OIOI?GOZFLEWZ,S.'!\E Ory L
- 135
[~ 140
— | OI5/9SsLEYATI0GY Dry A8} %l‘gzr%tnzil;gsdgfay soapsione i
431 V soft and friable L
‘ - 145
{continued) B
Remarks

Additional data may have been collected in the field which is not included on this log.




Client Otter Tail Power Company

LLOG OF BORING PH3-3

Drill Coniractor Boart Longyear

SHEET 4 OF 4
Project Name Big Stone 1t Drilt Method _Rotasonic
Number 41/25-003 GWTR 200 Drilling Started _3/8/07 Ended 3/9/07 Clevation 1045.8688
tocation Big Stone City, SD Logged By Barr, EJC Total Depth _182.0
> £ s >
pepH Y E B @ | 3 sl 5 3
I B - = = 9 DEPTH
=02l 2 |52 8§81 e |9l DESCRIPTION il
FEET |6 § 2| § | &% o | T &
o oM = |
4114 Light bluish gray soapstone
i 1] 5-25% sand -
T - |0MO/SBLEYITI0GY Dry 7411 soft and friable(continued) 3
N 5}’ i B
1551 é i 155
] 7z -
_ g "
2
o ? 1 .
160 — /’ T 160
1 ~  |OM0/9BLEY70GY Dry & 1] =
_ L 8
] % [
1651 Green metamomphosed sandstonelsoapstone, like soft quartzite | 165
170-—: Red granite bedrock i 70
175~ - 175
180— - 180
185— — 185
190 — 190
195 — 195

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 3/21/07

Barr Engineering Co

Telephone:
Fax

Remarks

Additionat data may have been collected in the field which is not included on this log.




Client Otter Tail Power Company

Drifl Contractor Boart Longyear

1.0G OF BORING PH3-4

SHEET 10F 5
Project Name _Big Stone It Drill Method _Rotasonic
Number _41/25-003 GWTR 200 Drilling Started _3/9/07 Ended _3/10/07 Elevation 112204728
l.ocation Big Stone City, SD Logged By Barr, EJC Total Depth  210.0
> & 1L >
DEPTH (Y & &1 © | & . | E 8
e 9@ g |88 82|83 DEPTH
=0 = =2 z 5] 0 n 0 DESCRIPTION FEET
g 05 oL | @ & 4 iF
FEET (o5 @ = 9 = Q e
o 0 =3 v}
1 = TORres | TovRaE TRz L OL_ I LY dark brown erganic-rich topsoll w/ 5% og sand 1
Yeltowish brown leean clay
h Reddish oxidation; charcoal -
N cL -
5 / 5
} Yellowish brown lean clay
E 5% gravel i
- Reddish oxidation, charcoal "
10— — 10
-] C;_ b
15 = |0/100/0) rovRri# | Dry 2>.e.°) V pale brown sand 15
7 o2ieil Well graded from v fg to cg "
20— e 20
] sW 'S:Z:: -
25— e 5
30 20 — 30
) . 72271 Olive brown sandy lean clay
] ) ¢ 10% mg sand B
3 ] = |0A100/0} 10VREMS | Moist | Yellowish brown sand, cg 3 35
] Yefowish brown sand, mg i
40 - 40
] Yellowish brown sand, cg L
45_: L Yellowish brown silsty sand, fg M. 25
| Yellowish brown sand, cg, w/ gravel to 2" in diameter |
o {continued)

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 3/21/67

Barr Engineering Co

! Telephone:
Fax:

Remarks Sampled from 35' to 50'

Additional data may have been collected in the field which is not included on this lag.




) . LOG OF BORING PH3-4
Ciient Ofter Tait Power Compan Drilt Gontractor Boart Longyear
© e Larpeny fir SHEET 2 OF 5
Project Name Big Stone 1l Drill Method _Rotasonic
Number 41/25-003 GWTR 200 Dyilling Started 3/9/07 Ended 3/10/07 Elevation 1122.04728
tocation Big Stone City, SD Logged By Bam, EJC Totai Depth 210.0
> £ w b
DEPTH W 8 5| @ {3 = | 5 3
S v - =T - DESCRIPTION O
=Rz 2 |62 8 w | @ |Q FEET
FEET 15 @ 2| § | &% o | *|E
o o = 3
i TV dark gray silty sand wf 20% gravel B
- sM -
! i | 111 Sendy siltwi gravel
55 = {TO/30/0) 1ovRan 3 Wet o~ U Dark gray cg gravel w/ 30% mg-cg sand 55
- GP o &c —
i [3.
\ V dark gray medium plasticity clay w/ 10% gravel o 1 4/2" in diameter and 10%
y mg sand "
N Grave} and sand tenses up fo 8" thick @ 64/, 86", 67', 74' i
60 \ — 80
65— s — 65
- cL \ -
70 \ 70
75— - HO/40/80 10vRa | Moist § — 75
80— \ —8d
; 1V dark gray silty sand i
5 R »
5 85| — 85
o - -
b X
g : Conbles to 4" in diameter in a v dark gray silt/clay matrux
11 Diamicton: v dark gray fat clay w/ 20% fg-mg gravet
i i I
&
< 90— -— 90
= - L
3] - L.
o
2 - L
& - L.
= , .
gl 95":“ = |10/0/80 10YRIN | Moist Diarmicion: v dark gray fat clay wi 10% fg-mg gravel | 95
g
o ] L
w CH
o s -
. 4
o h 5 L.
g Y Z -
1] {continued)
S
§ Barr Engineering Co Remarks Sampled from 35' to 50°
I
8
2 2| Telephone:
& : .
% Fax: Additional data may have been collected in the field which is not included on this log.




1.OG OF BORING PH3-4

EMVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 3/21/07

Client Otter Tail Power Company Drilt Contractor _Boart Longyear SHEET 3 OF 5
Project Name Big Stone il Dl Method _Rotasonic
Number _41/25-003 GWTR 200 Driling Started _3/9/07 Ended _3/10/07 Elevation 1122.04728
Location Big Sione City, SD Logged By Bar, EJC Total Depth  210.0
> g L b
pEPTH |4 B Bl o | Z - | E 2
98| 2 |28 5|2 E 9 DEPTH
=290=2| £ | B2 | & w | oD DESCRIPTION =l
FEET |6 § 21 9 | =% o | <&
o ik =z o
] Fiamicton: v dark gray fat clay w/ 10% Tg-mg gravel{continued) |
105~ - 108
146 110
116—H —  [10//00] 10vRaM | Moist 115
| cH I
120 — 120
125 - 125
130 — 130
al B . Z !
135 ] 0/61100] 10vRars | Moist y V daTk gy ot Gy i 135
140 é - 146
] w% i
i % i
] Z -
{confinued}
Barr Engineering Co Remarks Sampled from 35" {o 50
Telephone:
Fax:

Additional data may have been collected in the fieid which is not included on this log.




Client Otter Tall Power Company

Diill Contractor Boart Longyear

L.LOG OF BORING PH3-4

SHEET 4 OF 5
Project Name Big Stone i Drill Method Rotasonic
Number 41/25-003 GWTR 200 Drilling Started 3/9/07 Ended 3/10/07 Elevation 1122.04728
Location Big Stone City, 8B Logged By _Barr, EJC Total Depth  210.0
> £ w >
pEPTH |4 B &1 o | & . | B 3
s2u Z (2B 52 |E S DEPTH
S22 2|22 3| @ |2 d DESCRIPTION EFT
05 QI o =3 < | &
FEET |6 m = 9 = o =
o o = o
V/ V dark gray fa clay(continued) N
o % i
- |O/100] 10YR3N | Moist é : 155
7/ V dark gray fat clay wi seams of silty sand < 5mm thick i
é — 160
% — 165
% -— 170
- |D/OM00] 1oYRIN | Moist | CH é - 175
Z — 180
—  |0/0M00| 10YR31 1 Moist é 185
% — 190
—  |OMOGLEY125/1Y Molst i Greenish black shale j 195
cH B
{continued} M

£NVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.6PJ BARRLOG.GDY 321/07

Barr Engineering Co

Y Telephone:
o Fax

Remarks Sampled frem 3§’ to 50°

Additional data may have been collected in the field which Is not included on this log.




Client  Otter Tail Power Company

Drill Confractor Boart Longyear

L.LOG OF BORING PH3-4

SHEET50F 5
Project Name _Big Stone B Drilkt Method _Rotasonic
Number _41/25-003 GWTR 200 Drilling Started _3/9/07 Ended _3/10/07 Elevation 1122.04728
Location Big Stone City, SD togged By Barr, EJC Total Depth 210.0
> £ L b
pepTH M B B © || 5 | 5 3
gz2l 2 oy § = t,%, 3 DESCRIPTION gl
reT 15 Q21 8 | §F o | <|E
i ) = b
i Greenish black shatefcontinued) -

205— CH - 205
2104~ 210
215 — 215
220 — 220
225— [ 226
230 - 230
235~ — 235
240— — 240
245~ — 245

ENVIRO LOG 4 {LOGS GREATED PRE 5/24/04) 4125003.GP4 BARRLOG.GDT 312107

Barr Engineering Co

B AR Telephone:

Fax

Remarks Sampied from 35' to 50'

Additional data may have been coliected in the field which is not included on this log.




Chent Qtier Tall Power Company

Dritl Contractor Boart Longyear

LOG OF BORING PH3-5

SHEET10OF &
Project Name _Big Stone H Drill Method _Rotasonic
Number 41/25-003 GWTR 200 Drilling Started 3/12/07 Ended 3/13/07 Elevation 1102.36224
Location Big Stone City, SD Logged By _Barr, EJC Tolal Depth  225.0
> £ w >
DEPTH 4 & €| © | 2 . o Q
I - O T = = DEPTH
=0z 2 |B2| & w |a |8 DESCRIPTION il
o5l & |lem| © 5 | < | &
FEET los o = 9 = o i
[+ m = o
O76795 | OIRFI oz o R4 ] Dark brown organic-rich topsoll
N \5% fg-mg sand I
7 L Light yellow brown clayey silt "
5 0/10/90; 2.5v4id | Dy Olive brown silt w/ 10% g sand 5
“ Calcified fragments "
10— ML - 10
157 = |BRO/7S) 0VRSM | Maist [ Yeliowish brown sandy lean clay 15
™ “1120% mg sand B
- Reddish oxidation o
1 Yellowish brown silty sand, fg -
2{}"": M j"“ 20
25':" = {0/80/1D] 10YR6 | Moist 1] Brownish yefiow sand, igw/ 10% silt 3 25
30— — 30
35“? = | O/25/5 {10YRSE | Moiet Yellowish brown sand, fg Wi 5% silt B %
40— I— 40
45— - 45
_" Yeliowish brown sand, mg-cg |
{continued}

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/4) 4126003.GPJ BARRLOG.GDT 3/21/07

Barr Engineering Co

(2! Telephone:
am Fax:

Remarks Sampled from 55' 1o 202"

Additional data may have been cotiected in the fleld which is not included on this log,




Client Otter Tail Power Company

Drift Contractor Boari Longyear

LOG OF BORING PH3-5

SHEET20F 5
Project Name _Big Stone I brill Method _Rolasonic
Number _41/25-003 GWTR 200 Driling Started _3/12/07 _ Ended 3/13/07 Elevation  1102.36224
Location _Big Stone City, SD Logged By Barr, EJC Total Depth  225.0
> = w b
pEPTH |4 & %| © | g .| 2
s 88l o |Q0] &8P 219 ESCRIPTION DEPTH
=0z 2z | B2]| 8 @ | o | D DESCRIPTIO jidls
FEET (& @ 2| © | &% o | T |E
& s = —
| "= Yellowish brown sand, mg-cg{continued)} -
i sp I
55 _:_" — 10r10o0/0} 1ovRss | wet ! 55
i SP ] Yellowish brown sand, mg
] SE- \Gray mg-cg sand 7
| b "|\Gray gravel, fg-cg, w/ 40% mg-cg sand il
| sP 1 Gray sand, mg w/ 30% fg gravel i
BOM_H y Gray sand, mg-cg | 60
65— — 65
i sp i
70~ — 70
] \ Gray gravel w/ 40% cg sand i
75_—_“ - 50/50/0) tovRsfs ¢ wel \ Gray og sand and fg-og gravel i 75
- 't Gray mg-cg gravel =
80— 80
) Gray cg sard & ig gravel i
85 — 85
90— — 90
%517 w | BIBOID | 10YRS| - Se | Gray shy sand, g 95
E 3 Gray gravel, fg-cg i
¥ 13 Gray siity sand, mg r
I {continued)

ENVIRC LOG 4 (LOGS CREATED PRE 5/24043 4125003.6PJ BARRLCG.GDY 32107

Telephone:
Fax

Barr Engineering Co

Remarks Sampled from 55' to 202'

Additional data may have been collected in the field which is not included on this log.




ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDY 3/21/07

LOG OF BORING PH3-5

Client Otter Tail Power Compan Brilt Confracior Boart Longyear
pany B SHEET 3 OF §
Projeci Name Big Stone | Dyill Method _Rotasonic
Number _41/25-003 GWTR 200 Drifing Started _3/12/07 __ Ended 3/13/07 Elevation 1102.36224
Location Big Stone City, SD Logged By Bam, EJC Total Depth  225.0
> £ W =
DEPTH M & B| o | & .| K 9
e8| o Q0| 812 |F 9 BE DEPTH
=0zl 2 %= 8| e 212 SCRIPTION et
FEET 1B R 2| § | =™ e | *|E
v o =2 -}
105 t— 105
110 110
115—“—— ~ {BOMB/0]10YRSN | Sat. Cray gravel. o5, wi 40% og sand - 115
120 — 120
7 Gray sand, cg
" Faint petroleum odor i
125— - 125
130— - 130
: w Gray gravel, fg-cg, and sand, mg-cg B
1351 = [TO/30/0310YRsN | Sat ' Gray gravel, cg, w/ 30% sand 135
] Faint petroleum odor "
B Gray sand, mg -
. Faint petroleum odor -
140 140
] Gray sand, cg I
B Faint pefroleum odor -
145— - 145
T Gray sand, mg
" +| Faint petroleum odor B
B {continued} B
Barr Engineering Co Remarks Sampled from 55' to 202"
Telephone:
Fax

Addilional data may have been collected in the field which is not included on this log.




ENVIRO LOG 4 (LOGS CREATED PRE 5/74/04) 4125003.GPJ BARRLOG.GDT 3/21/07

LOG OF BORING PH3-5

Cliert Ofter Tail Power Company Drifl Contractor Boart Longyear SHEET 4 OF &
Proisct Name _Big Stone H Drill Method _Rotasonic
Number _41/25-003 GWTR 200 Driling Sterted _3/12/07 __ Ended _3/13/07 Elevation 4102.36224
Location Big Stone City, SD Logged By Barr, EJC Total Depth  225.0
> £ Ly >
pepH (U E | @ (2| «» | £ | =06
Tz2| 2| g¥ § 5 |62 DESCRIPTION DEFTH
FEET 13§ 2| § | & o | < |&
o Fea) b= -
o P Y Gray gravet & sand, mg-cg
11 G {’Bc Faint petroleum odor{continued) 3
4 —  190/10/0] 10YREM | Sat BT Gy gavel T
. g |o{V u
. ). L
155+~ { Gray sand, cg, w/ 30% fg gravel - 155
. Sk L
] '+ Gray sand, cg i
160— 58 1860
- i Gray gravel, cg, to 3" in diameter -
165w:~ —  17D30/0] 10YR5/M1 | Sat. Gray gravel. Tg<g, wi 3% og sand i 165
. "1 Sand, cg, wf 20% cg gravel o
170—] : — 170
- J Gravel, g, w/ 30% sand o
] "I'Sand, og, wi 10% 1g gravel 3
175—: Sand, mg, w/ 5% fg gravel i 175
§ gand, mg, and mg gravel i
180— - 180
- w Sand, mg-cg, w/ 5% fg gravet o
1851 - [90/10/0| 16YREM §  Sat. e 185
| h Gravel, fg B
] Cemented fg gravet (40%) w/ 10% sand A
E Sand, cg, to fg gravel 3
180 190
- Sand, mg-cg -
195— — 195
B {eontinued) B
Barr Engineering Co Remarks Sampled from 55' to 202'
= AR [ Telephone:
peimmm— F2X

Additicnal data may have been colfected in the field which is not included on this jog.




Clieni Otter Tail Power Company

Drill Contractor Boart Longyear

LOG OF BORING PH3-5

SHEETSOF 5
Project Name _Big Stone || Drili Method _Rotasonic
Number _41/25-003 GWTR 200 Driling Started _3/12/07 __ Ended _3/13/07 Elovation 1102.36224
Location Big Stone City, SD lLogged By Barr, EJC Total Depth  225.0
S o w >
= O
DEPTH M & %1 © 3w ] = | & | =18
2| 2 ! gY ‘§ | &2 DESCRIPTION iy
FET 15 3 2| S | R° o | <I|E
14 th = ot
N sp L] 8and, mg-cglcontinued) i
1 —i . § Shaley cemented siitstone w/ alternating biack, gray, and white layers o 5 mm
"l % x | thick D
Y ¥ X i Faint petroleum odor "
2061 O/10/905LEY 170 Dry x X L 205
i o L
- o |33 -
— X X -
x X
] x X r~
210— X % 210
—d ® X -
X X
o b
] -+« -| Boapy gray sandstone -
215 — 215
220 e 220
225— 225
230— — 230
235— - 235
240 [~ 240
245 — |- 245

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 321167

Barr Engineerting Co

o Telephone:
Fax:

Remarks Sampled from 85' to 202"

Additional data may have been coliected in the field which is not included on this log.




Client Ofter Tail Power Company

Drilk Contractor Boart Longyear

LOG OF BORING PH3-8

SHEET 1 OF 4
Project Name  Big Stone |l Dritll Method Rotasonic
Number 41/25-003 GWTR 200 Driling Started _3/11/07 Ended 3/11/07 Elevation 1072.83468
Location Big Stone City, SD Logged By Barr, EJC Total Depth  153.0
> = i Py
pEPTH |4 & B! o | 3 . | g 3
I - v - T = I DEPTH
s zlg| 3|k !2|2 DESCRIPTION EPTH
FEET B 3 2| § | & 6 | IE
o m © = =5
=GO TRAE | Fozen %V dark brown organic-rich topsoil
oL oo 10% sand N
L& Dark yellowish brown lean clay
op |55-74[10% mg sand fr
1 Yellowish brown sand, mg-cg 3
- {10/80/0] 10¥Rs/4 | Dry 1110% fg gravel s
-] Yekowish brown gravelly sand, mg-cg -
"} 10% gravel I
1 Gravel and cobbles from 2.5' {0 3', 105 to 11, and 17" {0 18' -
15/85/0} 10YREM4 | Dry — 10
—  |20/80/0| 10YRSM ] Dry L 45
20/80/0} 16YRS/4 | Moist L 20
‘“"; Yellowish brown fg-cg gravel i
—  |7O/3C/0] wyRsK4 | Sat. o5
— 30
= BOBOMG 25vas | Set Oiive brown gravel & sand 35
10% fines I~
401 /74 V dark gray Tat clay w sand & gravel 40
. 4% ig gravel; 10% og sand "
] ox / N
] % :
45 _"] | O/5/B5 ] svan | wet V cark gray sit w/ 10% sand, cg | 45
] ML :
Y .
{continued)

ENVIRO LOG 4 (LOGS CREATED PRE 5724104} 4125003.5P) BARRLGG.GDT. H2HO?

Barr Engineering Co

Telephone:
Fax

Remarks Sampled from 25' to 35

Addifionat data may have been collected in the field which is not included on this log.




Client Ctter Tail Power Company

Drilt Contractor  Boart Longyear

1.OG OF BORING PH3-8

SHEET20F 4
Project Name Big Stone |t Drii Method _Rotasonic
Number _41/25-003 GWTR 200 Driling Started _3/11/07 _~ Ended 31107 glevation 1072.83468
Location _Big Stone City, SD Logged By Barr, EJC Total Depth  153.0
> & w %
pee (4 E E| e [ Fo| o | 5§ | =3
S22 2122186 6|2 DESCRIPTION DEFTH
FEET |§ @ 2| © | &% S < |E
o m = =
| V dark gray silt w/ 10% sand, cg(continued) i
] ML I
55_“” - 01090, svan | Mosst ??"* Diamicton: v dark gray fat clay w/ 10% sand, ¢g R 55
60— - 60
65— — 65
70 e 70
75— ~  |0M0/B0} svan | Maist [ CH 75
80— — 80
85— - 85
90— — 90
95”:_ - J0/30/70] svais | Molst V dark gray sandy silt, fg - %
-l ML b
- =0V dark gray silty sand, mg
- “ SP -
™ {continued)

ENVIRC LOG 4 {LOGS CREATED PRE 5/24/04) 4125003.GP. BARRLOG.GDT 3/21/07

Telephone:
Fax:

Barr Engineering Co

Remarks Sampled from 25' to 35'

Additicnal data may have been collected in the field which is not included on this Jog,




Client Otter Tail Power Company

LOG OF BORING PH3-8

Drilt Contractor Boarl Longyear

SHEET3OF 4
Project Name Big Stone i Drili Method Rotasonic
Number 41/25-003 GWTR 200 Driling Staried 31107 Ended 3/11/07 Elevation 1072.83468
Location Big Stone City, SD Logged By _Barr, EJC Totad Depth 153.0
> £ ul &
peeH 4 E Bl o | = | 5 3
R B I - = = 9 DEPTH
Lz2 2 g2 Einla DESCRIPTION FEET
205 QL o 35 <
FEET (s o = 9 2 Q b
o o = o]
i V dark gray sandy silt, Ig |
105— — 105
] ML .
110 1o
ﬂSw:— we 10/0/100§ SY3/1 | Moist / V dark gray Tat day wi SH ] 15
120 Z - 120
125 CH % 125
130 % - 130
H ~ |0f0/100| SYSit | Moist 'é V dark gray fat cla -
135 // gray fat cay - 135
140~ % - 440
" CH % B
145 [ 145
T {eontinued) B

ENVIRO L.OG 4 (LOGS CREATED PRE 5/24/04) 4125003.GPJ BARRLOG.GDT 3/21/07

AR Telephone:
AN

Barr Engineering Co

Remarks Sampled from 25' to 35'

. N\

Additional data may have been collected in the field which is not included on this fog.




Client Otter Tail Power Company Drill Contractor Boart Longyear LOG OF BORI?@g?gﬁ
Project Name Big Stone brilk Method Rotasonic
Number 41/25-003 GWTR 200 briling Started _3/11/07 Ended 3/11/07 Elevation 1072.83468
Location Big Stone City, SD Logged By Barr, EJC Total Depth  153.0
> = 1 >
= ]
peptH U E Bl © Sl « | 5 | =13
b > & @ &% 2 - = = DESCRIPTION PEPTH
89 2 B ok 3] o4 0| Q FEET
FEET |6 @ 2| © | &% 5 | <1 &
v m = |
i y V dark gray fat clay{continued)} B
| cH / i
i /.
155— F— 155
1680 — +— 160
165— - 165
170— -~ 170
175 — 175
180 — 180
- i L
f=1
o 185— - 185
2] i -
8 N -
g
© n _
o
u_:l o] -
2l 190 - 190
R - .
(9. P -
€ . L
& _ -
-
-1 195 M 185
] i n
&
w e -
L
74 -1 -
o
ol ) -
& o -
]
G
§ Barr Engineering Co Remarks Sampled from 25* to 35'
3
8 '
é BARR)| Telephone:
E Fax: Additional data may have been coflected in the field which is not included on this log,
w




Client Otler Tail Power Company Drili Contractor Boart Longyear LOG OF BOR":&;,??;%
Project Name Big Stone H Drill Method Rotasonic
Number _41/25-003 GWTR 200 Drilling Started _3/13/07 __ Ended _3/11/07 Elovation 107930636
Location Big Stone City, SP Logged By Bamr, EJC Total Depth  95.0
> £ L by
perH (B E &l © 1 3ol 5 | &5 | =13
cza|l 2 || s K lEla DESCRIPTION DEPTH
z 8 £ z B O @ 2% FEET
FEET i @ =1 O | &% o E
[ 0 = ]
UFTO790; T0¥R2Z | Frozen TV dark brown organic-rich fopsoil
i OH &i 10% mg sand :
- A A Yellowish brown sandy lean clay -
5~ v |30/70/01 w0vRai4 | Ory 10% mg sand [ -5
- *+ Dark yellowish brown clean sand, cg L
] | 30% gravet 103 1/2" inches in diameter A
10— 18
R i B
15— ~  {30/70/C} 10YRa/a | Dry 15
20— i Diarmicton: Dark gray clayey silt wf 35% mg-cg sand I~ 20
25__.J’ — 2135/63| 25van | wmolst =25
N ML i "
30 — 30
= - 5{55/40 : 35
o 5 — 2.5Y41 Molst T v
o | ; Biamicton: dark gray sand w/ clayey silt 3
& i L.
Q
g - L
z - .
2 40~ 40
o n o
g | L
g ] SM _
L=1
& N L
<
g 45't :" 45
&
w . |-
18]
[v4 -~ -
o
[m] -1 -
= . 2 L.
é {continued)
Q2
§ Barr Engineering Co Remarks Sampled from 53 to 82
3
3
é [ Telephone:
% Fax: Additional data may have been collected in the field which is not included on this log.




Client Otter Tail Power Company

Drill Confractor  Boar Longyear

LOG OF BORING PH3-9

ENVIRO LOG 4 (LOGS CREATED PRE §/24/04) 4125003.GPJ BARRLOG.GDY 321407

SHEET20F3
Project Name Big Stone 1 Crill Method _Rotasonic
Number _41/25-003 GWTR 200 Drifing Started _3/11/07___ Ended _3/11/07 Elevation 1079.39636
Location Big Stone City, SD togged By Barr, EJC Total Depth  95.0
> £ 1 >
DEPTH M B B| © | . 1K o
sUuHl Flad] 5812 |29 DEPTH
S0E| 2 |2 8|k |a|2 DESCRIPTION EETH
FEET |S @ 2| O | 2% g% IE
lid & - 0
| 37%M Diamicton; derl gray sand wi clayey silt{continued) 3
-4 SM y -
7
] = |BO/SDI0| 28v4rt 3 Sa. ) Dark gray sand & gravel to 3" in diameter -
55~ — 55
60— — 60
6511 - (A0/55/5) 2svan | Sat Dark gray sand & gravel to 3 in diameter 65
T 5% fines "
N A —
75— 1 Ofive gray sand wf 10% silt . 70
- Dark gray sand, cg
7 30% grave! to 1 12" in diameter i
75— -~ {40/60/0] 5v4n Sat, Dark grdy 5and, g 75
“ 40% gravel 3
80 - 80
! Dark gray sandy lean clay w/ silt
7 oL 40% mg sand B
“ 10% gravel =
85 7 Dark gray fat clay wf sand and gravel 85
E % 10% ig sand; 10% gravel B
90 CH é — 80
95— Z 95
7 {continued) B
Barr Engineering Co Remarks Sampled from 53' to 82
(3 Telephone:
Fax:

Additional data may have been collected in the field which is not included on this log.




Client Otter Tall Power Compary

Drilt Contractor Boart Longyear

LOG OF BORING PH3-9

SHEET 3 OF 3
Project Name Big Stone H Bt Method _Rotasenic
Number 41/25-603 GWTR 200 Oriling Started _3/11/07 _ Ended 3M1A07 _ Elevation 1079.39636
Location _Big Stone City, SD Logged By Bam, EJC Total Depth 95.0
> £ uk %
DEPTH (& & & © | - | & 8
F U Ul 8B 5| P |E|Y DEPTH
Tz 2 ¥ 3 E 15 ls DESCRIPTION FEET
FEET (& g 2| § | #* o | < |E
[ ] = -
1051 - 106
110 110
145 - 415
20— — 120
125~ — 125
130 - 130
135 - 135
140 - 140
145— — 145

ENVIRO LOG 4 (LOGS CREATED PRE 5/24/04) 4125003.GPJ SARRLOG.GDT 32407

Barr Engineering Co

Telephone:
Fax

Remarks Sampled from 53 {o 82"

Additional data may have been collected in the field which is not included cn this log.




Appendix B

Pumping Well and Observation Well
Construction Logs



Job Name Ofter Trail Well Name mwi-2
Job Number 34101442 Driller M. Hansen
Location Big Stone City, SD Date Installed o1/17/67
Type of Well:
_x_Water Table Observation
___Piezometer
___Other 1. Locking Cap? X Yes __ No
A. Height of Well Casing above ground 2. Protective Gover: a. Inside diam. 4.0 in.
20 f b. Length 7.0 f
‘ c. Material
B. Diameter of Well Casing _x_Steel
20 in. ___Other
d. Bumper Post
C. Surface Seal Botfom 3 .
00 ft i 3. Surface Seal: ___ Bentonite
& “x_ Concrete
D. Well Casing: Flush Threaded PVC B Other
_x_Schedule 40 B
___Schedule 80 B 4. Material between Casing and Protop:
Other B ____Bentonite
T _ ::: ' . Other
2 B 5. Annular Space Seal:
B ____Granular Bentonite
8B ____Bentonite Slurry
&2 _x__Cement-Bentonite Groute
. b Other
- How Installed:
bese ____Gravity
E. Bentonite Seal Top 164.0 ft. ] _x__Tremie Pumped
g K 6. Bentonite Seal:
F. Fine Sand Top NA ft. 3 & _x_ Granules
B / ____Pellets
G. Filter Pack Top 166.0 ft . § / 7. Type of Fine Sand:
_ NA
H. Screen JointTop  168.0 ft. 3 8. Type of Filter Pack:
Red Flint 35/45
. Well Bottom 178.0 fL. /
J. Filter Pack Bottom 180.0 ft.
K. Borehole Bottom  180.0 ft. 7 \ 9, Screen Material: PYC
' // Type: _X_Factory Cut
____Continuous Slot
Slot Size: 0.010 in.
Boart Longyear Length: 100 ft
101 Alderson Street
Schofield Wi 54476 10. Backfill Material: (Below filter pack)
Phone (715) 359-7090 ____None
Fax (715) 365-5715 _x_Other Red Flint #40




Job Name Otter Trail Well Name i) [~ 4
Job Number 34101442 Driller M. Hansen
Location Big Stone City, SD Date Installed 01/19/07
Type of Well:
_x_Water Table Observation
__ Piezometer
___Other 1. Locking Cap? X Yes __ No
A. Height of Well Casing ahove ground . Protective Cover: a. Inside diam. 4.0 in.
20 ft b. Length 7.0 ft
c. Material
B. Diameter of Well Casing _Xx_Steel
20 in. ___ Other
d. Bumper Post
C. Surface Seal Boftom ¥ &
0.0 ft Surface Seal: ___ Bentonite
_Xx_Concrete
D. Well Casing: Flush Threaded PVC Other
_x_Schedule 40
___Schedule 80 . Material between Casing and Protop:
___ Other ____Bentonite
Other
. Annular Space Seal:
. Granular Bentonite
____Bentonite Slurry
_X_Cement-Bentonite Groute
Other
How Installed:
____ Gravity
E. Benfonite Seal Top 171.0 ft. _x__Tremie Pumped
Bentonite Seal:
F. Fine Sand Top NA ft ____Granules
___ Pellets
G. Filter Pack Top 173.0 it Type of Fine Sand:
—— NA
H. Screen Joint Top 175.0 ft. Type of Filter Pack:
Red Flint 35/45
[ Well Bottom 185.0 f.
J. Fiiter Pack Bottom  186.0 ft.
K. Borehole Bottom 186.0 ft. . Screen Material: PVC

Boart Longyear
101 Alderson Street
Schofield Wi 54476

Phone (715} 359-7080
Fax (715) 355-6715

Type: x Factory Cut
Continuous Slot

Slot Size: 0.010 in.
Length: 100 ft

10. Backfiil Material; (Below filter pack)
None
x Other Red Flint 35/45




mpm Mi\cod\ 4125003 \well_figs.dwg  Plot ot T 03/22/07 13:31:47

3 TEMPORARY WELL CAP

- " TACK WELDED TO CASING

EXISTING GROUND SURFACE
7\) //\/ i l/~ //\/
(=Y
l—h;] 178} o) /&\
T Y r~ NEAT CEMENT GROUT ANNULUS
Eola IF OUTER CASING IS USED OR
51z ¢ WELL IS DRILLED WITH MUD
v B ROTARY
[SR| (&) "
= | Z | STATIC WATER
¥ | £ | LEVEL VARIES o 16" NOMINAL DIAMETER
— | 5| VERIFY = " INNER CASING
(&) © ‘é’ o
= | W o
0. O — -
T I 2 = OUTER CASING IF USED
T = B =
5 I
SR 8 & U
- — = -
<C — O ) .
§ ok & % A 2’ THICKENED GROUT
X %“ u| @ /PLUG
o | = MILD STEEL BODY CONE
<L Q
N Tz F I ré/SHAPED ADAPTER, FIGURE K
Lz o ol w = T PACKER, OR SPECIAL SCREEN
o 81w I = - TO CASING CONNECTOR WITH
T &0 N ! GRAVEL PACK ADAPTER
= | VIZ <
ey = MINIMIZE LEADER
O oyl =
a o | w :
=w > FILTER PACK TO 10" ABOVE
<l = SCREEN. #40 WELL SLOT.
FILTER PACK , ,
o THICKNESS 30" OF 10" PIPE-SIZED
0 MIN, 2—1/4" SCREEN ENHANCED OPEN AREA
MAX. 57 SLOT SIZE TO BE BASED ON
SAMPLES. 40--SLOT SCREEN.
100°
ESTIMATED
BOTTOM NOTES: 1) ALL DIMENSIONS MAY VARY DEPENDING ON PILOT HOLE RESULTS
OF VEBLEN AND METHOD OF WELL INSTALLATION.
FORMATION 7)  SAMPLES SHALL BE TAKEN AT EACH MAJOR CHANGE IN FORMATION
AND AT A MINIMUM OF ONE EVERY 5 FEET.
3)  PILOT HOLE SHALL PROCEED TO AT LEAST 20° BELOW THE BOTTOM
OF THE VEBLEN FORMATION.
120" BOTTOM
OF PILOT
HOLE

Project Office:

_ BARR ENGINEERING CO. NOT 7O SCALE
BARR imevous o

m— 554354803 ‘ PW1-2

Corporate Heodguoriers: Ph: 1-800-632-2277 PRODUCTION WELL LOGS

Minneopolis, Minnesoia Fax: {952) 832-2601
Ph: 1-BC0-632-2277 www.barr.com
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mprn Mi\cod\4 125005 \well_figs.dwg Plot ol 1 03/22/07 13:31:47

EXISTING GROUND SURFACE

A //\/

e

T~
—

VA

STATIC WATER
LEVEL VARIES
VERIFY

40" QF CUTTING SAMPLES

1407 PERMANENT CASING

185" TO BOTTOM QF SCREEN

TEMPORARY WELL CAP
TACK WELDED TO CASING

NEO

T NEAT CEMENT GROUT ANNULUS
IF OUTER CASING IS USED OR
WELL IS DRILLED WITH MUD
ROTARY

16" NOMINAL DIAMETER
/iNNER CASING
/—OUTER CASING IF USED

2" THICKENED GROUT
PLUG
/MILD STEEL BODY CONE

SHAPED ADAPTER, FIGURE K

PR <N

APPROXIMATELY 120" TOTAL DEPTH OF PILOT HOLE (ESTIMATED)
SEE NOTE 2

186" TOTAL DEPTH OF WELL (ESTIMATED)

158’

TIGHT WIND

80" OF SPLIT SPOON SAMPLES

1727

100

PACKER, OR SPECIAL SCREEN
TO CASING CONNECTOR WITH

\

GRAVEL PACK ADAPTER
MINIMIZE LEADER

FILTER PACK TO 10" ABOVE
SCREEN. #40 WELL SLOT.
FILTER PACK

THICKNESS

MIN. 2-1/4"

MAX. 57

30" OF 10" PIPE—-SIZED

ESTIMATED
BOTIOM

OF VEBLEN
FORMATION

NOTES: 1)

120" BOTTOM
OF PILOT
HOLE 3)

SCREEN ENHANCED OPEN AREA-
SLOT SIZE TO BE BASED
ON SAMPLES.

ALL DIMENSIONS MAY VARY DEPENDING ON PHOT HCLE RESULTS
AND METHOD OF WELL INSTALLATION.

2} SAMPLES SHALL BE TAKEN AT EACH MAJOR CHANGE iN FORMATION
AND AT A MINIMUM OF ONE EVERY 5 FLET.

PILOT HOLE SHALL PROCEED TO AT LEAST 20’ BELOCW THE BOTTOM

OF THE VEBLEN FORMATION.

Project Office:
BARR ENGINEERING CO.

4700 WEST 77TH STREET
MINNEAPOLIS, MN.
554354803

Ph 1-800-632~2277
Fox: {952} 832-2601%
www. barr.com

BARR

]
Corporate Headquarters:
Minneapolis, Minnesota
Ph: 1-800-832--2277

NOT TO SCALE

PW1—-4
PRODUCTION WELL LOGS
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Appendix C

Groundwater Analytical Results



Nalco Analytical Resources

‘l NALCO 1601 West Diehl Road, Naperville, lllinois 60563-1198

Phone: (630) 305-2315, Fax: (630) 305-2946, Analytical.Lab.Naperville@Nalco.com

Otter Tail Power Sample Number: NW0701367
Big Stone City SD USA Date Sampled: 8:50 am 29-Jan-2007
Sample Marked: Well 2 Sample #1 Date Received: 30-Jan-2007
SAP SoldTo Number: 0001008566 Date Completed: 12-Feb-2007
Water Analysis Report
Cations/Metals Filtered Total
Aluminum (Al) <0.1 <0.1 mg/L
Arsenic (As) <0.030 mg/L
Arsenic (As) Filtered <0.030 mg/L
Barium (Ba) <0.4 <0.4 mg/L
Boron (B) 0.2 0.2 mg/L
Cadmium (Cd) <0.04 <0.04 mg/L
Calcium (Ca) 140 140 mg/L
Chromium (Cr) <0.01 <0.01 mg/L
Copper (Cu) <0.01 0.02 mg/L
Iron (Fe) 0.01 1.9 mg/L
Lead (Pb) <0.2 <0.2 mg/L
Lithium (L1) 0.06 0.06 mg/L
Magnesium (Mg) 50 50 mg/L
Manganese (Mn) 0.10 0.10 mg/L
Molybdenum (Mo) <0.1 <0.1 mg/L
Nickel (Ni) <0.1 <0.1 mg/L
Phosphorus (P) <1.1 <1.0 mg/L
Phosphorus (PO4) <3.2 <3.1 mg/L
Potassium (K) 6.8 6.8 mg/L
Selenium (Se) <0.010 mg/L
Selenium (Se) Filtered <0.010 mg/L
Silica (Si02) 38.0 38.0 mg/L
Silver (Ag) <0.030 mg/L
Silver (Ag) Filtered <0.030 mg/L
Sodium (Na) 19.0 19.0 mg/L
Strontium (Sr) 0.59 0.59 mg/L
Vanadium (V) <0.53 <0.50 mg/L
Zinc (Zn) 0.09 0.12 mg/L
Calcium (CaCO3) 340 340 mg/L
Magnesium (CaCO3) 210 210 mg/L
Sodium (CaCO3) 42.0 42.0 mg/L
Calculated Hardness (CaCO3) 550 550 mg/L
Phosphates Filtered Total
Phosphate (PO4) - Total 0.30 mg/L 0.70 mg/L
Phosphate (PO4) - Ortho 0.30 mg/L 0.70 mg/L
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Nalco Analytical Resources

‘l NALCO 1601 West Diehl Road, Naperville, lllinois 60563-1198

Phone: (630) 305-2315, Fax: (630) 305-2946, Analytical.Lab.Naperville@Nalco.com

Otter Tail Power Sample Number: NW0701367
Big Stone City SD USA Date Sampled: 8:50 am 29-Jan-2007
Sample Marked: Well 2 Sample #1 Date Received: 30-Jan-2007
SAP SoldTo Number: 0001008566 Date Completed: 12-Feb-2007
Water Analysis Report
Anions
Bromide (Br) <0.20 mg/L
Chloride (Cl) 1.9 mg/L
Nitrate (NO3) <0.20 mg/L
Nitrite (NO2) <0.20 mg/L
Sulfate (SO4) 190 mg/L
Chloride (CaCO3) 2.7 mg/L
Nitrate (CaCO3) <0.16 mg/L
Sulfate (CaCO3) 200 mg/L
ALK - Alkalinity
Bicarbonate (CaCO3) 330 mg/L
Methyl Orange (CaCO3) 330 mg/L
Phenolphthalein (CaCO3) <10 mg/L
Others
pH 7.9 pH Units
Conductivity 930 uS/cm
Organic Carbon (C) - Total 5.0 mg/L
Ammonia (NH3) 1.2 mg/L
Ammonia (CaCO3) 3.4 mg/L
Suspended Solids (Total @ 105C) <2.0 mg/L
Sulfide <0.01 mg/L
Organic Carbon (C) - Filtered <2.0 mg/L
BOD at 5 days (mg/1 or ppm) 3
Chemical Oxygen Demand (O2) <5.0 mg/L
Nitrogen (N) - Kjeldahl <1.0 mg/L
Oil and Grease <1.0 mg/L
Soluble Fluoride (F) 0.34 mg/L
Mercury (Hg) - Total <0.00050 mg/L
Silica (Si02) - Colloidal 7.0 mg/L
Silica (Si02)-Molybdate Reactive 31 mg/L
Acetic Acid <3 mg/L
Butanoic Acid <3 mg/L
Propionic Acid <3 mg/L
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Nalco Analytical Resources

‘l NALCO 1601 West Diehl Road, Naperville, lllinois 60563-1198

Phone: (630) 305-2315, Fax: (630) 305-2946, Analytical.Lab.Naperville@Nalco.com

Otter Tail Power Sample Number: NW0701367

Big Stone City SD USA Date Sampled: 8:50 am 29-Jan-2007

Sample Marked: Well 2 Sample #1 Date Received: 30-Jan-2007

SAP SoldTo Number: 0001008566 Date Completed: 12-Feb-2007
Water Analysis Report

Authorized by : Cheryl Y. Heard

¥ p000 W

P 3of 3 Nalco Analytical Resources - Naperville &8 \

ages o An ISO 9001:2000 Certified Laboratory ie i &
DNV Cert. #: CERT-10616-2005-AQ-HOU-ANAB &



Nalco Analytical Resources

‘l N ALCO 1601 West Diehl Road, Naperville, lllinois 60563-1198

Phone: (630) 305-2315, Fax: (630) 305-2946, Analytical.Lab.Naperville@Nalco.com

Otter Tail Power

Sample Number: NW0701483
Big Stone City SD USA Date Sampled: 10:00 pm 30-Jan-2007
Sample Marked: Well 2 Sample #2 Date Received: 31-Jan-2007
SAP SoldTo Number: 0001008566 Date Completed: 12-Feb-2007

AMENDED REPORT, Replaces report issued: 08-Feb-2007 2:48 pm

Error in sample information during sample login



Nalco Analytical Resources

‘l NALCO 1601 West Diehl Road, Naperville, lllinois 60563-1198

Phone: (630) 305-2315, Fax: (630) 305-2946, Analytical.Lab.Naperville@Nalco.com

Otter Tail Power Sample Number: NW0701483
Big Stone City SD USA Date Sampled: 10:00 pm 30-Jan-2007
Sample Marked: Well 2 Sample #2 Date Received: 31-Jan-2007
SAP SoldTo Number: 0001008566 Date Completed: 12-Feb-2007
Water Analysis Report
Cations/Metals Filtered Total
Aluminum (Al) <0.1 <0.1 mg/L
Arsenic (As) <0.030 mg/L
Arsenic (As) Filtered <0.030 mg/L
Barium (Ba) <0.4 <0.4 mg/L
Boron (B) 0.2 0.2 mg/L
Cadmium (Cd) <0.04 <0.04 mg/L
Calcium (Ca) 120 130 mg/L
Chromium (Cr) <0.01 <0.01 mg/L
Copper (Cu) 0.02 0.11 mg/L
Iron (Fe) 0.03 1.8 mg/L
Lead (Pb) <0.2 <0.2 mg/L
Lithium (L1) 0.04 0.05 mg/L
Magnesium (Mg) 44 47 mg/L
Manganese (Mn) 0.09 0.10 mg/L
Molybdenum (Mo) <0.1 <0.1 mg/L
Nickel (Ni) <0.1 <0.1 mg/L
Phosphorus (P) <1.1 <1.0 mg/L
Phosphorus (PO4) <3.2 <3.1 mg/L
Potassium (K) 6.2 6.5 mg/L
Selenium (Se) <0.010 mg/L
Selenium (Se) Filtered <0.010 mg/L
Silica (Si02) 34.0 36.0 mg/L
Silver (Ag) <0.030 mg/L
Silver (Ag) Filtered <0.030 mg/L
Sodium (Na) 16.0 17.0 mg/L
Strontium (Sr) 0.51 0.55 mg/L
Vanadium (V) <0.53 <0.50 mg/L
Zinc (Zn) 0.21 0.30 mg/L
Calcium (CaCO3) 310 320 mg/L
Magnesium (CaCO3) 180 190 mg/L
Sodium (CaCO3) 35.0 38.0 mg/L
Calculated Hardness (CaCO3) 490 510 mg/L
Phosphates Filtered Total
Phosphate (PO4) - Total 0.30 mg/L 0.30 mg/L
Phosphate (PO4) - Ortho 0.20 mg/L 0.20 mg/L
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Nalco Analytical Resources

‘l NALCO 1601 West Diehl Road, Naperville, lllinois 60563-1198

Phone: (630) 305-2315, Fax: (630) 305-2946, Analytical.Lab.Naperville@Nalco.com

Otter Tail Power Sample Number: NW0701483
Big Stone City SD USA Date Sampled: 10:00 pm 30-Jan-2007
Sample Marked: Well 2 Sample #2 Date Received: 31-Jan-2007
SAP SoldTo Number: 0001008566 Date Completed: 12-Feb-2007
Water Analysis Report
Anions
Bromide (Br) <0.20 mg/L
Chloride (CI) 1.1 mg/L
Nitrate (NO3) <0.20 mg/L
Nitrite (NO2) <0.20 mg/L
Sulfate (SO4) 190 mg/L
Chloride (CaCO3) 1.5 mg/L
Nitrate (CaCO3) <0.16 mg/L
Sulfate (CaCO3) 200 mg/L
ALK - Alkalinity
Bicarbonate (CaCO3) 330 mg/L
Methyl Orange (CaCO3) 330 mg/L
Phenolphthalein (CaCO3) <10 mg/L
Others
pH 8.1 pH Units
Conductivity 910 uS/cm
Organic Carbon (C) - Total 3.4 mg/L
Ammonia (NH3) 1.1 mg/L
Ammonia (CaCO3) 3.3 mg/L
Suspended Solids (Total @ 105C) <2.0 mg/L
Organic Carbon (C) - Filtered <2.0 mg/L
Sulfide <0.01 mg/L
BOD at 5 days (mg/1 or ppm) 3
Chemical Oxygen Demand (O2) 8.0 mg/L
Nitrogen (N) - Kjeldahl 1.1 mg/L
Oil and Grease <1.0 mg/L
Soluble Fluoride (F) 0.33 mg/L
Silica (SiO2) - Colloidal 3.4 mg/L
Silica (Si02)-Molybdate Reactive 33 mg/L
Mercury (Hg) - Total <0.00050 mg/L
Acetic Acid <3 mg/L
Butanoic Acid <3 mg/L
Propionic Acid <3 mg/L
Authorized by : Cheryl Y. Heard
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Nalco Analytical Resources

‘l NALCO 1601 West Diehl Road, Naperville, lllinois 60563-1198

Phone: (630) 305-2315, Fax: (630) 305-2946, Analytical.Lab.Naperville@Nalco.com

Otter Tail Power Sample Number: NW0701483

Big Stone City SD USA Date Sampled: 10:00 pm 30-Jan-2007

Sample Marked: Well 2 Sample #2 Date Received: 31-Jan-2007

SAP SoldTo Number: 0001008566 Date Completed: 12-Feb-2007
Water Analysis Report

Authorized by : Cheryl Y. Heard
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Nalco Analytical Resources

‘l N ALCO 1601 West Diehl Road, Naperville, lllinois 60563-1198

Phone: (630) 305-2315, Fax: (630) 305-2946, Analytical.Lab.Naperville@Nalco.com

Otter Tail Power Sample Number: NW0701482
Big Stone City SD USA Date Sampled: 7:00 am 30-Jan-2007
Sample Marked: Well 2 Sample #3 Date Received: 31-Jan-2007
SAP SoldTo Number: 0001008566 Date Completed: 12-Feb-2007

AMENDED REPORT, Replaces report issued: 08-Feb-2007 2:48 pm

Error in sample information during sample login



Nalco Analytical Resources

‘l NALCO 1601 West Diehl Road, Naperville, lllinois 60563-1198

Phone: (630) 305-2315, Fax: (630) 305-2946, Analytical.Lab.Naperville@Nalco.com

Otter Tail Power Sample Number: NW0701482
Big Stone City SD USA Date Sampled: 7:00 am 30-Jan-2007
Sample Marked: Well 2 Sample #3 Date Received: 31-Jan-2007
SAP SoldTo Number: 0001008566 Date Completed: 12-Feb-2007
Water Analysis Report
Cations/Metals Filtered Total
Aluminum (Al) <0.1 <0.1 mg/L
Arsenic (As) <0.030 mg/L
Arsenic (As) Filtered <0.030 mg/L
Barium (Ba) <0.4 <0.4 mg/L
Boron (B) 0.2 0.2 mg/L
Cadmium (Cd) <0.04 <0.04 mg/L
Calcium (Ca) 130 130 mg/L
Chromium (Cr) <0.01 <0.01 mg/L
Copper (Cu) <0.01 0.03 mg/L
Iron (Fe) <0.01 1.8 mg/L
Lead (Pb) <0.2 <0.2 mg/L
Lithium (L1) 0.04 0.04 mg/L
Magnesium (Mg) 46 47 mg/L
Manganese (Mn) 0.10 0.10 mg/L
Molybdenum (Mo) <0.1 <0.1 mg/L
Nickel (Ni) <0.1 <0.1 mg/L
Phosphorus (P) <1.1 <1.0 mg/L
Phosphorus (PO4) <3.2 <3.1 mg/L
Potassium (K) 6.4 6.4 mg/L
Selenium (Se) <0.010 mg/L
Selenium (Se) Filtered <0.010 mg/L
Silica (Si02) 35.0 36.0 mg/L
Silver (Ag) <0.030 mg/L
Silver (Ag) Filtered <0.030 mg/L
Sodium (Na) 17.0 17.0 mg/L
Strontium (Sr) 0.53 0.54 mg/L
Vanadium (V) <0.53 <0.50 mg/L
Zinc (Zn) 0.13 0.18 mg/L
Calcium (CaCO3) 320 320 mg/L
Magnesium (CaCO3) 190 190 mg/L
Sodium (CaCO3) 37.0 38.0 mg/L
Calculated Hardness (CaCO3) 510 510 mg/L
Phosphates Filtered Total
Phosphate (PO4) - Total 0.60 mg/L 0.80 mg/L
Phosphate (PO4) - Ortho 0.60 mg/L 0.80 mg/L

Authorized by : Cheryl Y. Heard
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Nalco Analytical Resources

‘l NALCO 1601 West Diehl Road, Naperville, lllinois 60563-1198

Phone: (630) 305-2315, Fax: (630) 305-2946, Analytical.Lab.Naperville@Nalco.com

Otter Tail Power Sample Number: NW0701482
Big Stone City SD USA Date Sampled: 7:00 am 30-Jan-2007
Sample Marked: Well 2 Sample #3 Date Received: 31-Jan-2007
SAP SoldTo Number: 0001008566 Date Completed: 12-Feb-2007
Water Analysis Report
Anions
Bromide (Br) <0.20 mg/L
Chloride (Cl) 1.4 mg/L
Nitrate (NO3) <0.20 mg/L
Nitrite (NO2) <0.20 mg/L
Sulfate (SO4) 190 mg/L
Chloride (CaCO3) 2.0 mg/L
Nitrate (CaCO3) <0.16 mg/L
Sulfate (CaCO3) 200 mg/L
ALK - Alkalinity
Bicarbonate (CaCO3) 340 mg/L
Methyl Orange (CaCO3) 340 mg/L
Phenolphthalein (CaCO3) <10 mg/L
Others
pH 8.2 pH Units
Conductivity 910 uS/cm
Organic Carbon (C) - Total 3.5 mg/L
Ammonia (NH3) 1.1 mg/L
Ammonia (CaCO3) 3.3 mg/L
Suspended Solids (Total @ 105C) <2.0 mg/L
Organic Carbon (C) - Filtered <2.0 mg/L
Sulfide <0.01 mg/L
BOD at 5 days (mg/1 or ppm) 3
Chemical Oxygen Demand (O2) 6.7 mg/L
Nitrogen (N) - Kjeldahl 1.1 mg/L
Oil and Grease <1.0 mg/L
Soluble Fluoride (F) 0.32 mg/L
Silica (SiO2) - Colloidal 3.5 mg/L
Silica (Si02)-Molybdate Reactive 33 mg/L
Mercury (Hg) - Total <0.00050 mg/L
Acetic Acid <3 mg/L
Butanoic Acid <3 mg/L
Propionic Acid <3 mg/L

Authorized by : Cheryl Y. Heard
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Nalco Analytical Resources

‘l NALCO 1601 West Diehl Road, Naperville, lllinois 60563-1198

Phone: (630) 305-2315, Fax: (630) 305-2946, Analytical.Lab.Naperville@Nalco.com

Otter Tail Power Sample Number: NW0701482

Big Stone City SD USA Date Sampled: 7:00 am 30-Jan-2007

Sample Marked: Well 2 Sample #3 Date Received: 31-Jan-2007

SAP SoldTo Number: 0001008566 Date Completed: 12-Feb-2007
Water Analysis Report

Authorized by : Cheryl Y. Heard
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Nalco Analytical Resources

‘l NALCO 1601 West Diehl Road, Naperville, lllinois 60563-1198

Phone: (630) 305-2315, Fax: (630) 305-2946, Analytical.Lab.Naperville@Nalco.com

Otter Tail Power Sample Number: NW0703827
Big Stone City SD USA Date Sampled: 7:30 am 28-Feb-2007
Sample Marked: Well 4 Sample #1 Date Received: 06-Mar-2007
SAP SoldTo Number: 0001008566 Date Completed: 20-Mar-2007
Water Analysis Report
Cations/Metals Filtered Total
Aluminum (Al) <0.1 <0.1 mg/L
Arsenic (As) <0.030 mg/L
Barium (Ba) <0.4 <0.4 mg/L
Boron (B) 0.2 0.2 mg/L
Cadmium (Cd) <0.04 <0.04 mg/L
Calcium (Ca) 180 190 mg/L
Chromium (Cr) <0.01 <0.01 mg/L
Copper (Cu) 0.02 0.07 mg/L
Iron (Fe) <0.01 2.2 mg/L
Lead (Pb) <0.2 <0.2 mg/L
Lithium (L1i) 0.08 0.09 mg/L
Magnesium (Mg) 72 75 mg/L
Manganese (Mn) 0.19 0.20 mg/L
Molybdenum (Mo) <0.1 <0.1 mg/L
Nickel (Ni) <0.1 <0.1 mg/L
Phosphorus (P) <1.1 <1.0 mg/L
Phosphorus (PO4) <3.2 <3.1 mg/L
Potassium (K) 9.2 9.6 mg/L
Selenium (Se) <0.010 mg/L
Silica (Si02) 31.0 32.0 mg/L
Silver (Ag) <0.030 mg/L
Sodium (Na) 18.0 19.0 mg/L
Strontium (Sr) 1.1 1.1 mg/L
Vanadium (V) <0.53 <0.50 mg/L
Zinc (Zn) 0.05 0.07 mg/L
Calcium (CaCO3) 460 480 mg/L
Magnesium (CaCO3) 300 310 mg/L
Sodium (CaCO3) 40.0 42.0 mg/L
Calculated Hardness (CaCO3) 760 790 mg/L
Phosphates Filtered Total
Phosphate (PO4) - Total <0.2 mg/L <0.2 mg/L
Phosphate (PO4) - Ortho <0.10 mg/L <0.10 mg/L
Anions
Bromide (Br) <2.0 mg/L
Chloride (CI) <2.0 mg/L

Authorized by : Cheryl Y. Heard
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Nalco Analytical Resources

1601 West Diehl Road, Naperville, lllinois 60563-1198
Phone: (630) 305-2315, Fax: (630) 305-2946, Analytical.Lab.Naperville@Nalco.com

Otter Tail Power Sample Number: NW0703827
Big Stone City SD USA Date Sampled: 7:30 am 28-Feb-2007
Sample Marked: Well 4 Sample #1 Date Received: 06-Mar-2007
SAP SoldTo Number: 0001008566 Date Completed: 20-Mar-2007
Water Analysis Report
Anions
Nitrate (NO3) <2.0 mg/L
Nitrite (NO2) <2.0 mg/L
Sulfate (SO4) 400 mg/L
Chloride (CaCO3) <2.8 mg/L
Nitrate (CaCO3) <1.6 mg/L
Sulfate (CaCO3) 410 mg/L
ALK - Alkalinity
Bicarbonate (CaCO3) 330 mg/L
Methyl Orange (CaCO3) 330 mg/L
Phenolphthalein (CaCO3) <10 mg/L
Others
pH 7.3 pH Units
Conductivity 1400 pS/cm
Organic Carbon (C) - Total 4.2 mg/L
Ammonia (NH3) 1.5 mg/L
Ammonia (CaCO3) 4.4 mg/L
Suspended Solids (Total @ 105C) 5.4 mg/L
Soluble Fluoride (F) 0.26 mg/L
Silica (SiO2) - Colloidal 2.4 mg/L
Silica (Si02)-Molybdate Reactive 30 mg/L
Mercury (Hg) - Total <0.00050 mg/L
Sulfide <0.01 mg/L
Organic Carbon (C) - Filtered 2.7 mg/L
BOD at 5 days (mg/1 or ppm) 2
Chemical Oxygen Demand (O2) <5.0 mg/L
Oil and Grease <1.0 mg/L
Acetic Acid <3 mg/L
Butanoic Acid <3 mg/L
Propionic Acid <3 mg/L
Nitrogen (N) - Kjeldahl <5.0 mg/L

Authorized by : Cheryl Y. Heard
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Nalco Analytical Resources

‘l NALCO 1601 West Diehl Road, Naperville, lllinois 60563-1198

Phone: (630) 305-2315, Fax: (630) 305-2946, Analytical.Lab.Naperville@Nalco.com

Otter Tail Power Sample Number: NW0703829
Big Stone City SD USA Date Sampled: 7:20 am 02-Mar-2007
Sample Marked: Well 4 Sample #2 Date Received: 06-Mar-2007
SAP SoldTo Number: 0001008566 Date Completed: 22-Mar-2007
Water Analysis Report
Cations/Metals Filtered Total
Aluminum (Al) <0.1 <0.1 mg/L
Arsenic (As) <0.032 mg/L
Arsenic (As) Filtered <0.032 mg/L
Barium (Ba) <0.4 <0.4 mg/L
Boron (B) 0.2 0.2 mg/L
Cadmium (Cd) <0.04 <0.04 mg/L
Calcium (Ca) 170 180 mg/L
Chromium (Cr) <0.01 <0.01 mg/L
Copper (Cu) <0.01 <0.01 mg/L
Iron (Fe) <0.01 2.5 mg/L
Lead (Pb) <0.2 <0.2 mg/L
Lithium (L1) 0.07 0.09 mg/L
Magnesium (Mg) 68 73 mg/L
Manganese (Mn) 0.17 0.19 mg/L
Molybdenum (Mo) <0.1 <0.1 mg/L
Nickel (Ni) <0.1 <0.1 mg/L
Phosphorus (P) <1.1 <1.0 mg/L
Phosphorus (PO4) <3.2 <3.1 mg/L
Potassium (K) 8.5 9.6 mg/L
Selenium (Se) <0.011 mg/L
Selenium (Se) Filtered <0.011 mg/L
Silica (Si02) 29.0 35.0 mg/L
Silver (Ag) <0.032 mg/L
Silver (Ag) Filtered <0.032 mg/L
Sodium (Na) 17.0 20 mg/L
Strontium (Sr) 0.99 1.2 mg/L
Vanadium (V) <0.53 <0.50 mg/L
Zinc (Zn) 0.03 0.04 mg/L
Calcium (CaCO3) 440 460 mg/L
Magnesium (CaCO3) 280 300 mg/L
Sodium (CaCO3) 37.0 44 mg/L
Calculated Hardness (CaCO3) 720 760 mg/L
Phosphates Filtered Total
Phosphate (PO4) - Total <0.2 mg/L 0.20 mg/L
Phosphate (PO4) - Ortho <0.10 mg/L <0.10 mg/L

Authorized by : Karen B Harriman
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Nalco Analytical Resources
1601 West Diehl Road, Naperville, lllinois 60563-1198

Phone: (630) 305-2315, Fax: (630) 305-2946, Analytical.Lab.Naperville@Nalco.com

Otter Tail Power Sample Number: NW0703829
Big Stone City SD USA Date Sampled: 7:20 am 02-Mar-2007
Sample Marked: Well 4 Sample #2 Date Received: 06-Mar-2007
SAP SoldTo Number: 0001008566 Date Completed: 22-Mar-2007
Water Analysis Report
Anions
Bromide (Br) <2.0 mg/L
Chloride (CI) <2.0 mg/L
Nitrate (NO3) <2.0 mg/L
Nitrite (NO2) <2.0 mg/L
Sulfate (SO4) 380 mg/L
Chloride (CaCO3) <2.8 mg/L
Nitrate (CaCO3) <1.6 mg/L
Sulfate (CaCO3) 400 mg/L
ALK - Alkalinity
Bicarbonate (CaCO3) 380 mg/L
Methyl Orange (CaCO3) 380 mg/L
Phenolphthalein (CaCO3) <10 mg/L
Others
pH 6.8 pH Units
Conductivity 1400 pS/cm
Organic Carbon (C) - Total 2.5 mg/L
Ammonia (NH3) 1.5 mg/L
Ammonia (CaCO3) 4.5 mg/L
Suspended Solids (Total @ 105C) 4.3 mg/L
Soluble Fluoride (F) 0.26 mg/L
Silica (SiO2) - Colloidal 4.9 mg/L
Silica (Si02)-Molybdate Reactive 30 mg/L
Mercury (Hg) - Total <0.00050 mg/L
Sulfide <0.01 mg/L
Organic Carbon (C) - Filtered 3.6 mg/L
BOD at 5 days (mg/1 or ppm) 1
Chemical Oxygen Demand (02) 8.3 mg/L
Nitrogen (N) - Kjeldahl <5.0 mg/L
Oil and Grease <1.0 mg/L
Acetic Acid <3 mg/L
Butanoic Acid <3 mg/L
Propionic Acid <3 mg/L
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Nalco Analytical Resources

‘l NALCO 1601 West Diehl Road, Naperville, lllinois 60563-1198

Phone: (630) 305-2315, Fax: (630) 305-2946, Analytical.Lab.Naperville@Nalco.com

Otter Tail Power Sample Number: NW0703828
Big Stone City SD USA Date Sampled: 2:00 pm 02-Mar-2007
Sample Marked: Well 4 Sample #3 Date Received: 06-Mar-2007
SAP SoldTo Number: 0001008566 Date Completed: 20-Mar-2007
Water Analysis Report
Cations/Metals Filtered Total
Aluminum (Al) <0.1 <0.1 mg/L
Arsenic (As) <0.030 mg/L
Barium (Ba) <0.4 <0.4 mg/L
Boron (B) 0.2 0.2 mg/L
Cadmium (Cd) <0.04 <0.04 mg/L
Calcium (Ca) 180 180 mg/L
Chromium (Cr) <0.01 <0.01 mg/L
Copper (Cu) <0.01 <0.01 mg/L
Iron (Fe) 0.06 2.2 mg/L
Lead (Pb) <0.2 <0.2 mg/L
Lithium (Li) 0.07 0.07 mg/L
Magnesium (Mg) 68 69 mg/L
Manganese (Mn) 0.17 0.18 mg/L
Molybdenum (Mo) <0.1 <0.1 mg/L
Nickel (Ni) <0.1 <0.1 mg/L
Phosphorus (P) <1.1 <1.0 mg/L
Phosphorus (PO4) <3.2 <3.1 mg/L
Potassium (K) 8.5 8.8 mg/L
Selenium (Se) <0.010 mg/L
Silica (Si02) 29.0 30.0 mg/L
Silver (Ag) <0.030 mg/L
Sodium (Na) 17.0 17.0 mg/L
Strontium (Sr) 1.00 1.0 mg/L
Vanadium (V) <0.53 <0.50 mg/L
Zinc (Zn) 0.02 0.03 mg/L
Calcium (CaCO3) 440 440 mg/L
Magnesium (CaCO3) 280 280 mg/L
Sodium (CaCO3) 37.0 38.0 mg/L
Calculated Hardness (CaCO3) 720 720 mg/L
Phosphates Filtered Total
Phosphate (PO4) - Total <0.2 mg/L <0.2 mg/L
Phosphate (PO4) - Ortho <0.10 mg/L <0.10 mg/L
Anions
Bromide (Br) <2.0 mg/L
Chloride (CI) <2.0 mg/L

Authorized by : Cheryl Y. Heard
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Nalco Analytical Resources

1601 West Diehl Road, Naperville, lllinois 60563-1198
Phone: (630) 305-2315, Fax: (630) 305-2946, Analytical.Lab.Naperville@Nalco.com

Otter Tail Power Sample Number: NW0703828
Big Stone City SD USA Date Sampled: 2:00 pm 02-Mar-2007
Sample Marked: Well 4 Sample #3 Date Received: 06-Mar-2007
SAP SoldTo Number: 0001008566 Date Completed: 20-Mar-2007
Water Analysis Report
Anions
Nitrate (NO3) <2.0 mg/L
Nitrite (NO2) <2.0 mg/L
Sulfate (SO4) 400 mg/L
Chloride (CaCO3) <2.8 mg/L
Nitrate (CaCO3) <1.6 mg/L
Sulfate (CaCO3) 420 mg/L
ALK - Alkalinity
Bicarbonate (CaCO3) 380 mg/L
Methyl Orange (CaCO3) 380 mg/L
Phenolphthalein (CaCO3) <10 mg/L
Others
pH 7.0 pH Units
Conductivity 1400 pS/cm
Organic Carbon (C) - Total 2.8 mg/L
Ammonia (NH3) 1.5 mg/L
Ammonia (CaCO3) 4.4 mg/L
Suspended Solids (Total @ 105C) 2.7 mg/L
Soluble Fluoride (F) 0.26 mg/L
Silica (SiO2) - Colloidal 0.40 mg/L
Silica (Si02)-Molybdate Reactive 30 mg/L
Mercury (Hg) - Total <0.00050 mg/L
Sulfide <0.01 mg/L
Organic Carbon (C) - Filtered 3.7 mg/L
BOD at 5 days (mg/1 or ppm) 2
Nitrogen (N) - Kjeldahl <5.0 mg/L
Oil and Grease <1.0 mg/L
Acetic Acid <3 mg/L
Butanoic Acid <3 mg/L
Propionic Acid <3 mg/L
Chemical Oxygen Demand (02) 5.7 mg/L

Authorized by : Cheryl Y. Heard
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