Depth (ft) Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND Well No. SHMW-01A
2.7 2490.6 Project Number: 063-2212 Boring No. X-Ref: SHMW-01
0.0 2487.9 Survey Coordinates: N: 447703.4 Elevation Ground Level 2487.9 ft
' - E: 1364195.3 Top of Casing 2490.6  ft
Drilling Summary Construction Time Log
Total Depth: 18.1 ft Start Finish
Borehole Diameter: 7.5 in Task Date | Time | Date | Time
Casing Stickup Height: 2.66 ft Drilling 5/7/07| 14:30 [ 5/7/07| 15:15
Driller:  Braun Intertec
(Chris, Brian, Brad) PVC 5/7/07] 15:15 [ 5/7/07| 15:20
Rig: CME 850 Sand Pack 5/7/07] 15:35 [ 5/7/07| 15:41
Bits(s): Hollow Stem Auger
Bent. Seal 5/7/07] 15:41 [ 5/7/07| 15:55
Drilling Fluid: None
Pro. Casing | 5/7/07| 15:55 | 5/7/07| 16:00
Protective Casing: 7 ft long, 6-inch dia. Steel
Well Design and Specifications
Basis:
Casing String(s): C = Casing, S = Screen
Depth String(s) Elevation Well Development
9.3 2478.6 +2.7 - 129 C1 2485.2 - 2475.0
129 - 17.7 S1 2475.0 - 2470.2 Depth to water  initial: 16.05ft final: 19.22 ft
17.7 - 18.1 Cc2 2470.2 - 2469.9 Well developed with a bailer on 5/22/07

Stabilization Test Data

Casing: C1 2-inch diam. Sch 40 PVC
Time pH Spec. Cond. Temp (°C)
C2 2-inch diam. Sch 40 PVC 1004 6.34 1.96 mS/cm 7.4
threaded cap 1035 6.29 1.84 7.4
Screen: S1 2-inch diam. Sch 40 PVC 1339 6.34 1.87 7.7

S2

Sand Pack:

with 0.010-inch slots

11.0 to 18.1 feet

45/55 Red Flint Sand

Grout Seal:

1t0 9.3 feet

Recovery Data

Approx. Q = 0.021 gal/min
Approx.s = 3.17 ft

Puregold Medium Chips (hydrated)

2469.8

N/A
18.1 2469.8

Bentonite Seal: 9.3t0 11.0 feet

Puregold Medium Chips (hydrated)

NOT TO SCALE

20

2
)
3
3 NOT RECORDED
o
S

0 T T T

00:00 10:00 20:00 30:00 40:00

Time (min:sec)

Comments

Puregold bentonite chips (bentonite seal) placed from 9.3 to 11.0 feet were hydrated with water before

placing additional chips to near the ground surface.

N/A indicates not applicable.

Supervised by: Sarah Doyle and Adam Hobson

Golder Associates

Date: 5/7/07




Depth (fty  Elevation (ft) MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND Well No. SHMW-01S
3.0 2490.8 Project Number: 063-2212 Boring No. X-Ref: SHMW-01
0.0 2487.8 Survey Coordinates: N: 447701.3 Elevation Ground Level 2487.8 ft
' - E: 1364200.0 Top of Casing 2490.8  ft
Drilling Summary Construction Time Log
Total Depth: 27.0 ft Start Finish
Borehole Diameter: 7.5 in Task Date | Time | Date | Time
Casing Stickup Height: 298 ft Drilling 5/7/07| 9:32 [5/7/07| 11:15
Driller:  Braun Intertec
(Chris, Brian, Brad) PVC 5/7/07| 11:30 [ 5/7/07| 11:33
Rig: CME 850 Sand Pack 5/7/07| 11:33 [ 5/7/07| 13:11
Bits(s): Hollow Stem Auger
Bent. Seal 5/7/07| 13:11 [5/7/07| 13:48
Drilling Fluid: None
Pro. Casing 5/7/07| 14:15 [ 5/7/07| 14:25
Protective Casing: 7 ft long, 6-inch dia. Steel
Well Design and Specifications
Basis:
Casing String(s): C = Casing, S = Screen
Depth String(s) Elevation Well Development
20.2 2467.6 +3.0 - 23.8 Cl 2484.8 - 2464.0

23.8 - 26.8 S1 2464.0 - 2461.0 Depth to water  initial: 14.96 ft final: 15.21 ft
26.8 - 27.0 C2 2461.0 - 2460.8 Well developed with a pump on 5/18/07

. . ) Stabilization Test Data
Casing: C1 2-inch diam. Sch 40 PVC

Time pH Spec. Cond. | Temp (°C)
C2 2-inch diam. Sch 40 PVC 0854 6.51 1.21 mS/cm 10.0
slip cap 0908 6.42 1.23 9.9
Screen: S1 2-inch diam. Sch 40 PVC 0916 6.39 1.28 10.2
with 0.010-inch slots 0926 6.39 1.27 9.7
S2 0934 6.31 1.28 9.6

Approx. Q = 0.75 gal/min

Recovery Data

Sand Pack: 22.3 t0 27.0 feet Approx.s = 0.25 ft
45/55 Red Flint Sand 20
oy
: :
Grout Seal: 1to 20.2 feet ‘ 3 NOT RECORDED
CETCO Volclay Grout 20% solids 2
B
27.0 N/A 24608 Bentonite Seal: 20.2 to 22.3 feet 0 : : :
27.0 2460.8 Puregold Medium Chips (hydrated) 00:00 10:00 20:00 30:00 40:00
NOT TO SCALE Time (min:sec)

Comments  Puregold bentonite chips (bentonite seal) placed from 20.2 to 22.3 feet were hydrated with water before
placing grout.
N/A indicates not applicable.

Supervised by: Sarah Doyle and Adam Hobson Golder Associates Date: 5/7/07



Depth (ft)

Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND

Well No. SHMW-02C

2.2 2562.1 Project Number: 063-2174 Boring No. X-Ref:  SHMWwW-02
0.0 Il I 2559.9 Survey Coordinates: : 1322;285 Elevation _I(?cl;c;u(;]fdcl_aes\i/sg ;222&; 2
§\\ § Drilling Summary Construction Time Log
§ § Total Depth: 70.0 ft Start Finish
\ \ Borehole Diameter: 6.0 in Task Date | Time | Date | Time
§ § Casing Stickup Height: 2.2 ft Drilling 10/16
\ § Driller: BOART LONGYEAR
% % (ALVIN ANDERSON) PVC 10/16 | 1204
§ § Rig: GP24-300RS Rotosonic Sand Pack 10/16 | 1250
% % Bits(s): 6-INCH
Bentonite Seal | 10/16 | 1305
§ § Drilling Fluid: ~ water (~800 gals.)
Grout 10/16 | 1335
§ § Protective Casing: 7-FT. STEEL
§ § Well Design and Specifications
\ \ Basis:
% % Casing String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation
\ \ Well Development
40.3 >/ >/ 2519.6 +2.2 - 47.8 Cl 2557.7 - 2512.1
47.8 - 67.0 S1 2512.1 - 2492.9 Depth to water initial:  56.43ft final: 67.6 ft
% % 67.0 - 67.2 Cc2 24929 - 2492.7 Well developed with a bailer from
/ / 11/3/06 to 11/20/06
a
'
45.4 2514.5 S
Casing: C1 2-inch sch. 40 PVC riser Stabilization Test Data
Time pH Spec. Cond. Temp (°C)
47.8 -2512.1 C2 2-inch sch. 40 PVC 1435 7.70 6.23 mS/cm 8.8
sandpoint cap (0.48 ft.) 1705 7.70 6.52 9.4
Screen: S1 2-inch sch. 40 PVC machine 850 8.09 5.89 6.4
slot (0.010-slot) 902 7.95 6.04 8.8
S2 915 7.95 5.85 9.3
Approx. Q= 0.1 gal/min
Sand Pack: 45.4 to0 69.0 feet Recovery Data Approx.s= 4.5 ft
10/20 (American #40) 60
> />
67.0 -2492.9 Grout Seal: 0 to 40.3 feet g 40 /
| B Bentonite clay grout 3
| 67.7 24922 (1.5 Ibs bentonite to 1 gallon water) i:: 20 b//
[ 09.0 24909 Bentonite Seal: 40.3 to 45.4 feet 0
70.0 2489.9 Puregold Medium Chips (hydrated) 1110 1111 1112 1113 1114 11/15
NOT TO SCALE Date

Comments:

Borehole drilled to approx. 70 ft. bgs; backfilled to 69 ft. bgs using hydrated bentonite chips.

Supervised by: RIM

Golder Associates

Date: 10/16/06




Depth (ft)

Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND

Well No. SHMW-03C

2.3 2503.3 Project Number: 063-2174 Boring No. X-Ref: SHMW-03
0.0 Il I 25011 Survey Coordinates: : 1;1232132 Elevation ?;i)u;dcl_aes\ilslg ;:8;; 2
% § Drilling Summary Construction Time Log
% % Total Depth: 72.0 ft Start Finish
\ \ Borehole Diameter: 8.0 in Task Date | Time | Date | Time
\ \ Casing Stickup Height: 2.3 ft Drilling 10/18
\ \ Driller: BOART LONGYEAR
§ § (TOM DEVICK) PVC 10/18 | 1341
§ § Rig: RD-300RS Rotosonic Sand Pack 10/18 | 1451
Bits(s): 8-INCH
§ \ Bent. Seal 10/18 | 1507
§ § Drilling Fluid: ~ water (~500 gals.)
Grout 10/18 | 1610
§ § Protective Casing: 7-FT. STEEL
§ § Well Design and Specifications
\ \ Basis:
% % Casing String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation Well D |
424 raass7 | 23 - 513|  c1 | 24988 - 24498 ell Development
/ / 51.3 - 70.7 S1 2449.8 - 2430.4 Depth to water initial:  30.24 ft final: 62.9 ft
% % 70.7 - 71.0 Cc2 2430.4 - 2430.1 Well developed with a bailer and pump on
/ / 11/16/07.
B
49.0 2452.1 e
Casing: C1 4-inch sch. 40 PVC riser Stabilization Test Data
Time pH Spec. Cond. Temp (°C)
51.3 -2449.8 C2 4-inch sch. 40 PVC 1614 7.52 |0.935 mS/cm 9.3
flat bottom cap (0.48 ft.) 1617 7.52 1.079 9.3
Screen: S1 4-inch sch. 40 PVC machine 1620 7.51 1.067 9.3
slot (0.020-slot) 1624 7.51 1.067 9.3
S2 1627 7.49 1.082 9.3
Approx.Q= 6 gal/min
Sand Pack: 49.0 to 72.0 feet Recovery Data Approx.s= 32 ft
10/20 (American #40) 20
e
70.7 -2430.4 Grout Seal: 0 to 4?.4 feet % NOT RECORDED
71.4 5429 7 Bentonite clay grout e
— —_— (1.5 Ibs bentonite to 1 gallon water) <
2.0 N/A 24291 Bentonite Seal: 42.4 10 49.0 feet 0 : : :

NOT TO SCALE

Time (min:sec)

Comments

N/A indicates not applicable.

Supervised by: RMW

Golder Associates

Date: 10/18/06




Depth (ft)

Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND

Well No. SHMW-03D

2.9 2503.8] Project Number: 063-2174 Boring No. X-Ref: SHMW-03
Survey Coordinates: N: 445929.7 Elevation Ground Level 2500.8 ft
0.0 Il 2500.8 E:  1369603.3 TopofCasing  2503.8 ft
§\\ § Drilling Summary Construction Time Log
§ § Total Depth: 122.0 ft Start Finish
§ § Borehole Diameter: 6.0 in Task Date | Time | Date [ Time
\ \ Casing Stickup Height: 2.9 ft Drilling 10/15
- or
\ \ Driler: BOART LONGYEAR
§ § (ALVIN ANDERSON) PVvVC 10/15| 1505
§ § Rig: GP24-300RS Rotosonic Sand Pack 10/15| 1540
\ \ Bits(s): 6-INCH
§ § Bent. Seal 10/15| 1555
\ § Drilling Fluid:  water (~1200 gals.)
\ \ Grout 10/15| 1700
§ § Protective Casing:  7-FT. STEEL
§ § Well Design and Specifications
\ \ Basis:
§ § Casing String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation Well Develobment
85.1 >/ >/ 24157 +2.9 - 93.3 C1l 2497.9 - 2407.5 P
93.3 - 112.8 S1 2407.5 - 2388.0 Depth to water initial: 90ft  final: 114.3 ft
% % 112.8 - 113.0 C2 2388.0 - 2387.8 Well developed with a bailer and pump on
% % - 11/4/06, 11/7/06, and 11/19/06.
|
n
91.8 2409.0 e
Casing: C1 2-inch sch. 40 PVC riser Stabilization Test Data
Time pH Spec. Cond. [ Temp ('C)
93.3 -2407.5 C2 2-inch sch. 40 PVC 945 8.03 | 1.472 mS/cm 9.2
sandpoint cap (0.48 ft.) 955 8.08 1.614 9.6
Screen: S1 2-inch sch. 40 PVC machine 1010 8.11 1.631 9.5
slot (0.010-slot) 1025 8.08 1.582 9.5
S2
Approx. Q = BAIL gal/min
Sand Pack: 91.8 to 118.0 feet Recovery Data Approx. s = ft
10/20 (American #40) 120
_ —
e o] T i sy g -
- - (1.5 Ibs bentonite to 1 gallon water) X ;g |
118.0 2382.8 Bentonite Seal: 85.1t0 91.8 feet 0
122.0 2378.8 Puregold Medium Chips (hydrated) 11/7 11/12 11/17
NOT TO SCALE Date

Comments:

Borehole backfilled from 122 to 118 ft. bgs with hydrated bentonite chips.

Supervised by: RIM

Golder Associates

Date: 10/15/06




Depth (ft)

Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart Lignite Mine Well No. SHMW-03HTB
+3.2 2507.0 Project Number: 063-2212D Boring No. X-Ref: SHMW-03HTB
00 2503.9 Survey Coordinates: E: 1369634.94 Elevation Ground Level 2503.86  ft
: I I ' sp27 N: 445863.55 Elevation Top of Casing  2507.03  ft
§ § Drilling Summary Construction Time Log
\ % Total Depth: 224.0 ft Start Finish
% § Borghole I-Diameter.: 8.0 in T§§k Date | Time | Date | Time
\ \ Casing Stickup Height: 3.17 ft Drilling 10/19 | 1052 | 10/21 | 1350
§ § Driller:  Braun Intertec: Kyle Haag Reaming 10/22 | 0815 | 10/22 | 1615
-
\ \ Well Install:
% % Rig: CME-75 PVC 10/23 | 1305 | 10/23 | 1400
Bit(s): 3.75-inch TCP HQ-coring bit, 5-inch Sand Pack 10/23 | 1501 | 10/23 | 1610
LA
and 8-inch rotary bits Bentonite Seal | 10/23 | 1614 | 10/23 | 1746
LA
\ \ Drilling Fluid: SW Pipeline Water and Mud Grout 10/24 | 0817 | 10/24 | 1000
% % (Cetco Super Gel-X Extra High Yield Bentonite) Surface Compl. | 10/28 | 0830 | 10/28 | 1000
% % Protective Casing: Steel, 6-inch square
§ § Well Design and Specifications
§ § CB:ZZ:f\g String(s): C = Casing, S = Screen * Dates are 2009
\ \ Depth String(s) Elevation
198.7 ? ? 2305.2 +3.2 - 202.9 Cl 2507.0 - 2300.9 Well Development
2029 - 2124 S1 2300.9 - 2291.5 Depth to water  initial: 21.10 final: 191.21
% % 212.4 - 213.2 Cc2 2291.5 - 2290.7 Developed using Grundfos Redi-Flow 3
% % pump on 11/02/09. Removed a total of 135
gallons.
n
— RS Casing: C1 4-inch Schedule 80 PVC Stabilization Test Data
Riser Time pH Spec. Cond. Temp (°C)
202.9 -2300.9 C2 4-inch Schedule 80 PVC 1205 | 9.14 1753 10.94
Flush-threaded end cap 1300 | 8.98 1869 11.52
Screen:  S1 4-inch Schedule 80 PVC 1400 | 8.69 2099 12.78
0.010-inch machine slotted 1455 | 8.78 2018 12.66
S2
Q= 0.455 gal/min
Sand Pack: 0.45 - 0.55 E.S. Red Flint Sand Recovery Data S=  170.1 ft
(201.0 - 213.2 ft) 20
2
N Grout Seal: Cetco High-Solids Granular %
212.4 -2291.5 Zemlogng‘; %rom g
| £ Loso R . RS
213.2 SLOUGH 2290.7 Bentonite Seal: Cetco Volclay/PureGold 0
224.0 2279.9 1/4-inch Bentonite Tablets 00:00 10:00 20:00 30:00 40:00

NOT TO SCALE

(198.7 - 201.0 ft)

Time (min:sec)

Comments

Drilled TD = 224 ft (HQ-coring), Reamed TD = 214 ft (8" rotary bit), Sloughed TD = 213.2 ft. Lost ~6" short

piece of steel pipe in borehole. Some sloughing approximately from 165 to 198.7 feet and from 213.2 to 224 feet.

Stainless steel centralizer placed at 202 ft. Sand, bentonite tablets, and grout placed by tremie pipe.

Supervised by: Ryan Tolene

Golder Associates

Date:_10/23/2009




Depth (ft) Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND

Well No. SHMW-03S

Project Number: 063-2174 Boring No. X-Ref: SHMW-03
Survey Coordinates: N: 445929.9 Elevation Ground Level 2500.4 ft

E: 1369585.2 Top of Casing 2503.5 ft
Drilling Summary Construction Time Log
Total Depth: 36.0 ft Start Finish
Borehole Diameter: 6.0 in Task Date | Time | Date [ Time
Casing Stickup Height: 3.1 ft Drilling 10/28
Driller: BOART LONGYEAR
(ALVIN ANDERSON) PVC 10/28 | 1615
Rig: GP24-300RS Rotosonic Sand Pack 10/28 | 1650
Bits(s): 6-INCH

Bent. Seal 10/28 | 1700

Drilling Fluid: ~ water (~120 gals.)

Protective Casing:  7-FT. STEEL

Well Design and Specifications

\\\\\Y @@ @@~ O  —mm

Basis:
Casing String(s): C = Casing, S = Screen
Depth String(s) Elevation
9.5 249091 +3.1 - 15.3 C1l 2497.3 - 2485.1 Well Development
153 - 34.8 S1 2485.1 - 2465.6 Depth to water initial:  29.92ft final: 30.2 ft
348 - 35.0 C2 2465.6 - 2465.4 Well developed with a bailer and pump on
- 11/4/06 and 11/7/06.
13.0 2487.4 e
— — Stabilization Test Data
Casing: C1 2-inch sch. 40 PVC riser
Time pH Spec. Cond. | Temp (°C)
15.3 -2485.1 C2 2-inch sch. 40 PVC 1313 7.69 | 0.733 mS/cm 12
sandpoint cap (0.48 ft.) 1328 7.69 0.734 12.2
Screen: S1 2-inch sch. 40 PVC machine 1343 7.69 0.733 12.1
slot (0.010-slot) 1358 7.7 0.737 12.2
S2 1413 7.68 0.732 12.2
Approx. Q = 1 gal/min
Recovery Data EE—
Sand Pack: 13.0 to 36.0 feet y Approx. s = 2 ft
10/20 (American #40) 100
>80 ~—*
34.8 -2465.6] Grout Seal:  0to 9.5 feet 3 60 /
3554 54649 Bentonite clay chips (hydrated) &O: 40 /
36.0 2464.4 S
- N/A - Bentonite Seal: 9.5 to 13.0 feet 0
36.0 2464.4 Puregold Medium Chips (hydrated) 00:00 05:00 10:00

NOT TO SCALE

Time (min:sec)

Comments:

One centralizer used in well installation.

N/A indicates not applicable.

Supervised by: RIM

Golder Associates

Date: 10/28/06




Depth (ft)

Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND

Well No. SHMW-04C

2.3 2545.5] Project Number: 063-2174 Boring No. X-Ref: SHMW-04
0.0 Il I 2543.2 Survey Coordinates: l; 12222%3 Elevation ?;Euc:cd(;es\i/ﬁ; 22222 2
§\\ § Drilling Summary Construction Time Log
. | N
\ \ Total Depth: 86.0 ft Start Finish
§ § Borehole Diameter: 6.0 in Task Date | Time | Date | Time
\ \ Casing Stickup Height: 2.3 ft Drilling 10/20
- or
\ \ Driler: BOART LONGYEAR
§ § (MIKE CZECH) PVC 10/20| 1031
§ § Rig: RD 300RS Rotosonic Sand Pack 10/20| 1130
\ \ Bits(s): 6-INCH
\ \ Bent. Seal 10/20| 1147
§ § Drilling Fluid:  water (~500 gals.)
Grout 10/20| 1305
§ § Protective Casing:  7-FT. STEEL
§ § Well Design and Specifications
\ \ Basis:
§ § Casing String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation
- w
ell Development
57.4 >/ 7 2485.8] +2.3 - 65.3 C1l 2540.9 - 2477.9
65.3 - 84.8 S1 2477.9 - 2458.4 Depth to water initial: 7152 ft final: 75.6 ft
% % 84.8 - 85.0 C2 2458.4 - 2458.2 Well developed with a bailer and pump on
/ / - 11/1/06 and 11/2/06.
a
n
63.2 2480.0 e
Casing: C1 2-inch sch. 40 PVC riser Stabilization Test Data
Time pH Spec. Cond. [ Temp (°C)
65.3 -2477.9 C2 2-inch sch. 40 PVC 908 7.39 5.03 mS/cm 9.8
sandpoint cap (0.48 ft.) 946 7.42 5.18 9.7
Screen: S1 2-inch sch. 40 PVC machine 1013 7.27 5.34 9.9
slot (0.10-slot) 1025 7.29 5.32 9.9
S2 1037 7.3 5.30 9.9
Approx. Q = 2.5 gal/min
Sand Pack: 63.2 to 86.0 feet Recovery Data Approx.s= 0.2 ft
10/20 (American #40) 20
>
84.8 -2458.4] Grout Seal: Ber(])tct;i:.;;jztmm § NOT RECORDED
8557 [2457.7 (1.5 Ibs bentonite to 1 gallon water) ;
86.0 2457.2
N/A Bentonite Seal: 57.4 to 63.2 feet 0 : : :
86.0 2457.2 Puregold Medium Chips (hydrated) 00:00 05:00 10:00 15:00 20:00

NOT TO SCALE

Time (min:sec)

Comments

N/A indicates not applicable.

Supervised by: RMW

Golder Associates

Date: 10/20/06




Depth (ft) Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND

Well No. SHMW-04D

2.8 2546.5] Project Number: 063-2174 Boring No. X-Ref: SHMW-04
0.0 Il I 2543.8) Survey Coordinates: l; 12222%2 Elevation _(?;gu;dczi‘\i/s; ;;‘.Zg E
§\\ § Drilling Summary Construction Time Log
\ § Total Depth: 255.0 ft Start Finish
§ \ Borehole Diameter: 6.0 in Task Date | Time | Date [ Time
\ § Casing Stickup Height: 2.8 ft Drilling 9/26
§ § Driller: BOART LONGYEAR
§ § (ALVIN ANDERSON) PVC 9/28 | 1645
§ § Rig: GP24-300RS Rotosonic Sand Pack 9/28 | 1825
\ \ Bits(s): 6-INCH
\ \ Bent. Seal 9/28 | 1830
§ § Drilling Fluid: ~ water (~100 gals.)
N\ \ Grout 9/29 | 0850
\ \ Protective Casing: 7-FT. STEEL
.
§ § Well Design and Specifications
§ § ?:Zi:zg String(s): C = Casing, S = Screen
§ § Depth String(s) Elevation W
ell Development
157.0 >/ 7 2386.8] +2.8 - 165.3 C1l 2541.0 - 2378.5
165.3 - 184.8 S1 2378.5 - 2359.0 Depth to water initial: 57.521ft final: 84.19 ft
% % 184.8 - 185.0 C2 2359.0 - 2358.8 Well developed with a bailer and pump on
/ / - 10/31/06 and 11/1/06.
|
162.0 2381.8 e
Casing: C1 2-inch sch. 40 PVC riser Stabilization Test Data
Time pH Spec. Cond. [ Temp ('C)
165.3 -2378.5 C2 2-inch sch. 40 PVC 1225 8.64 | 1.664 mS/cm 9.9
sandpoint cap (0.5 ft.) 1315 8.62 1.649 9.6
Screen: S1 2-inch sch. 40 PVC machine 1405 8.70 1.634 9.3
slot (0.010-slot) 1440 8.60 1.658 9.5
S2 1505 8.64 1.637 9.3
Approx.Q= 2 gal/min
Sand Pack: 162.0 to 189.7 feet Recovery Data Approx.s= 2 ft
10/20 (American #40) 20
>
184.8 -2359.0] Grout Seal: Be:t;zitljzig;zim § NOT RECORDED
185.57 [2358.3 (1.5 Ibs Bentonite to 1 gallon water) ;
189.7 2354.1 Bentonite Seal: 157.0 to 162.0 feet 0 : : :
255.0 2288.8 Puregold Medium Chips (hydrated) 00:00 05:00 10:00 15:00 20:00

NOT TO SCALE

Time (min:sec)

Comments:

Borehole backfilled from 255 to 189.7 ft. bgs with hydrated bentonite chips.

Supervised by: RIM

Golder Associates

Date: 9/28/06-9/29/06




Depth (ft)

Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND

Well No. SHMW-05C

2.8 2641.7] Project Number: 063-2174 Boring No. X-Ref: SHMW-05
Survey Coordinates: N: 441225.5 Elevation Ground Level 2638.9 ft
0.0 I I 2638.9 E:  1353781.8 Topof Casing  2641.7 ft
% § Drilling Summary Construction Time Log
-
§ § Total Depth: 185.0 ft Start Finish
§ \ Borehole Diameter: 6.0 in Task Date | Time | Date [ Time
\ § Casing Stickup Height: 2.8 ft Drilling 10/19
§ § Driller: BOART LONGYEAR
§ § (ALVIN ANDERSON) PVC 10/19 | 1440
§ § Rig: GP24-300RS Rotosonic Sand Pack 10/19| 1600
\ \ Bits(s): 6-INCH
\ \ Bent. Seal 10/19] 1630
§ § Drilling Fluid: ~ water (~600 gals.)
Grout 10/20 | 0805
§ § Protective Casing:  7-FT. STEEL
§ § Well Design and Specifications
\ \ Basis:
§ § Casing String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation
\ \ Well Development
147.3 >/ 7 2491.6] +2.8 - 155.3 C1l 2636.1 - 2483.6
155.3 - 174.8 S1 2483.6 - 2464.1 Depth to water initial:  132.62t final: 132.81 ft
% % 174.8 - 175.0 C2 2464.1 - 2463.8 Well developed with a bailer and pump on
% % - 11/5/06.
152.7 % % 2486.2
' ' Casing: C1 2-inch sch. 40 PVC riser Stabilization Test Data
Time pH Spec. Cond. [ Temp ('C)
155.3 -2483.6 C2 2-inch sch. 40 PVC 1643 7.41 2.56 mS/cm 12.4
sandpoint cap (0.48 ft.) 1724 7.37 2.63 12.3
Screen: S1 2-inch sch. 40 PVC machine 1728 7.38 2.65 12.4
slot (0.010-slot) 1733 7.31 2.64 12.4
S2
Approx. Q = 0.8 gal/min
Sand Pack: 152.7 t0 176.0 feet Recovery Data Approx.s= 26 ft
10/20 (American #40) 100
et
>80
174.84 -2464.1] Grout Seal: 0 to 147.3 feet % 60 //
| | Bentonite clay grout e
175.5 24634 (1.5 Ibs bentonite to 1 gallon water) ; :z /
176.0 2462.9 Bentonite Seal: 147.3 to 152.7 feet 0
185.0 2453.9 Puregold Medium Chips (hydrated) 00:00 05:00 10:00

NOT TO SCALE

Time (min:sec)

Comments:

Air-rotary drilled to approx. 185 ft. bgs; backfilled to 176 ft. bgs with hydrated bentonite chips.

Supervised by: RIM

Golder Associates

Date: 10/19/06-10/20/06




Depth (ft)

Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location:

South Heart, ND

Well No. SHMW-05D

2.4 2641.0] Project Number: 063-2174 Boring No. X-Ref: SHMW-05
0.0 2638.6 Survey Coordinates: N: 441205.9 Elevation Ground Level 2638.6 ft
' I I ' E:  1353789.1 TopofCasing  2641.0 ft
% § Drilling Summary Construction Time Log
-
§ § Total Depth: 248.5 ft Start Finish
\ \ Borehole Diameter: 6.0 in Task Date | Time | Date | Time
\ \ Casing Stickup Height: 2.4 ft Drilling 9/30
§ § Driller: BOART LONGYEAR
§ § (TOM DEVICK) PVC 10/4 | 1600
§ § Rig: RD-300RS Rotosonic Sand Pack 10/4 | 1810
\ \ Bits(s): 6-INCH
\ \ Bent. Seal 10/4 | 1845
§ § Drilling Fluid: ~ water (~1100 gals.)
§ § (Removed by air lifting before well inst.) Grout 10/5 | 0832
\ \ Protective Casing:  7-FT. STEEL
-
§ § Well Design and Specifications
\ \ Basis:
§ § Casing String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation Well D | ¢
204.8 >/ >/ 2433.8] +2.4 - 215.8 C1l 2636.2 - 2422.8 eli bevelopmen
215.8 - 234.9 S1 2422.8 - 2403.7 Depth to water initial: 132221 final: 158 ft
% % 234.9 - 2355 C2 2403.7 - 2403.1 Well developed with a bailer and pump on
/ / - 11/8/06 and 11/13/06.
213.3 % % 2425.3
' ' Casing: C1 2-inch sch. 80 PVC riser Stabilization Test Data
Time pH Spec. Cond. Temp (°C)
215.8 -2422.8 C2 2-inch sch. 80 PVC 0842 8.74 2.24 mS/cm 10.2
flat bottom cap (0.3- ft.) 0920 8.65 2.21 10.5
Screen: S1 2-inch sch. 80 PVC machine 0958 8.71 2.25 11
slot (0.010-slot) 1036 8.64 2.25 11.4
S2 1105 8.64 2.25 10.7
Approx. Q= 1.6 gal/min
Sand Pack: 213.3 to 240.0 feet Recovery Data Approx.s= 23 ft
10/20 (American #40) 60
Fay "
234.9 -2403.7] Grout Seal: 0 to 204.8 feet %ﬂo //’
| | Bentonite clay grout e
2358 2402.8 (1.5 Ibs bentonite to 1 gallon water) ;\ﬁo
240.0 2398.6 Bentonite Seal: 204.8 to 213.3 feet 0
248.5 2390.1 Puregold Medium Chips (hydrated) 00:00 05:00 10:00

NOT TO SCALE

Time (min:sec)

Comments

Borehole drilled to approx. 248.5 ft. bgs; backfilled to 240 ft. bgs with hydrated bentonite chips.

One casing volume of water added during well installation; came out of borehole during grouting.

Supervised by: RMW

Golder Associates

Date: 10/5/06




Depth (ft)

Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND

Well No. SHMW-05S

2.9 2641.7] Project Number: 063-2174 Boring No. X-Ref: SHMW-05
Survey Coordinates: N: 441213.1 Elevation Ground Level 2638.9 ft
0.0 Il I 26389 E:  1353774.8 Topof Casing  2641.7 ft
% § Drilling Summary Construction Time Log
-
§ § Total Depth: 1215 ft Start Finish
§ \ Borehole Diameter: 6.0 in Task Date | Time | Date [ Time
\ \ Casing Stickup Height: 2.9 ft Drilling 10/29
- .
\ \ Driler: BOART LONGYEAR
§ § (ALVIN ANDERSON) PVC 10/29 | 1545
§ § Rig: GP24-300RS Rotosonic Sand Pack 10/29| 1610
N\ \ Bits(s): 6-INCH
\ \ Bent. Seal 10/29] 1615
§ § Drilling Fluid: ~ None (See Comments)
\ \ Grout 10/29 | 1645
\ § Protective Casing:  7-FT. STEEL
-
§ § Well Design and Specifications
\ \ Basis:
§ § Casing String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation
\ \ Well Development
93.0 >/ 7 254591 +2.9 - 100.3 C1l 2636.0 - 2538.6
100.3 - 119.8 S1 2538.6 - 2519.1 Depth to water initial: 122,92t final: 123.33 ft
% % 119.8 - 120.0 C2 2519.1 - 2518.9 Well developed with a bailer on 11/5/06,
% % - 11/7/06, 11/10/06, 11/11/06, and 11/12/06.
-
=
97.9 2541.0 e
Casing: C1 2-inch sch. 40 PVC riser Stabilization Test Data
Time pH Spec. Cond. [ Temp ('C)
100.3 -2538.6 C2 2-inch sch. 40 PVC
sandpoint cap (0.48 ft.)
Screen: S1 2-inch sch. 40 PVC machine
slot (0.010-slot)
S2
Approx. Q = NA gal/min
Sand Pack: 97.9 to 121.5 feet Recovery Data Approx.s= NA ft
10/20 (American #40) 20
>
119.8 -2519.1] Grout Seal: Ber?tct)zi?:g;jztmm é NOT RECORDED
120.57 (25184 (1.5 Ibs bentonite to 1 gallon water) ;
121.5 N/A 25174 Bentonite Seal: 93.0 to 97.9 feet 0 : : :
121.5 2517.4 Puregold Medium Chips (hydrated) 00:00 05:00 10:00 15:00 20:00

NOT TO SCALE

Time (min:sec)

Comments:  No drill water used during air-drilling; 2-centralizers used in well installation. 10-20 gallons of water
added during well installation. N/A indicates not applicable.
DRY HOLE
Supervised by: RIM Golder Associates Date: 10/29/06




Depth (ft) Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND

Well No. SHMW-06C

2.3 2552.3] Project Number: 063-2174 Boring No. X-Ref: SHMW-06
0.0 Il I 2550.0 Survey Coordinates: l; 12232225 Elevation ?;Euc:cd(;es\i/ﬁ; ggg(z)g 2
§\\ § Drilling Summary Construction Time Log
\ I\ _ _
\ Total Depth: 709 ft Start Finish
- ’
§ \ Borehole Diameter: 6.0 in Task Date | Time | Date | Time
\ § Casing Stickup Height: 2.3 ft Drilling 10/19
§ § Driller: BOART LONGYEAR
§ § (TOM DEVICK) PVC 10/19| 1214
§ § Rig: RD-300RS Rotosonic Sand Pack 10/19 | 1335
N\ \ Bits(s): 6-INCH
\ \ Bent. Seal 10/19] 1345
§ § Drilling Fluid:  water (~500 gals.)
Grout 10/19 | 1502
§ § Protective Casing:  7-FT. STEEL
§ § Well Design and Specifications
\ \ Basis:
§ § Casing String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation
\ \ Well Development
40.1 >/ >/ 2509.9] +2.3 - 49.6 C1l 2547.7 - 2500.4 P
496 - 69.0 S1 2500.4 - 2481.0 Depth to water initial:  64.42ft final: 69.04 ft
% % 69.0 - 69.3 C2 2481.0 - 2480.7 Well developed with a pump and bailer on
/ / - 11/2/06 and 11/3/06
|
47.3 2502.7 e
Casing: C1 2-inch sch. 40 PVC riser Stabilization Test Data
Time pH Spec. Cond. Temp (°C)
49.6 -2500.4 C2 2-inch sch. 40 PVC 0928 6.64 8.86 mS/cm 7.9
sandpoint cap (0.49 ft.) 1015 6.66 8.79 7.7
Screen: S1 2-inch sch. 40 PVC machine 1515 6.61 8.65 8.7
slot (0.010-slot) 1530 6.57 8.86 8.8
S2
Approx. Q = 0.04 gal/min
Sand Pack: 47.3 to 70.9 feet Recovery Data Approx.s= 1.6 ft
10/20 (American #40) 20
>
69.0 -2481.0] Grout Seal: 0 to 40.1 feet % /
| | Bentonite clay grout e
698 2480.2 (1.5 Ibs bentonite to 1 gallon water) ;
709 N/A 2479.1 Bentonite Seal: 40.1 to 47.3 feet 0
70.9 2479.1 Puregold Medium ChipS (hydrated) 00:00 05:00 10:00 15:00 20:00

NOT TO SCALE

Time (min:sec)

Comments

N/A indicates not applicable.

Supervised by: RMW

Golder Associates

Date: 10/19/06




Depth (ft)

Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND

Well No. SHMW-06D

2.3 2552.2] Project Number: 063-2174 Boring No. X-Ref: SHMW-06
0.0 Il I 2549.9 Survey Coordinates: l; 1223?;22 Elevation _(?;gu;dczi‘\i/:; ;245122 2
§\\ § Drilling Summary Construction Time Log
§ § Total Depth: 255.0 ft Start Finish
§ § Borehole Diameter: 6.0 in Task Date | Time | Date | Time
\ \ Casing Stickup Height: 2.3 ft Drilling 9/26
\ \ Driller: BOART LONGYEAR
§ § (TOM DEVICK) PVC 9/30 | 0815
§ § Rig: RD-300RS Rotosonic Sand Pack 9/30 | 0930
N\ \ Bits(s): 6-INCH
\ \ Bent. Seal 9/30 | 0945
§ § Drilling Fluid: ~ water (~1100 gals.)
Grout 9/30 | 1110
§ § Protective Casing:  7-FT. STEEL
\ \ Well Design and Specifications
n
Basis:
§ § Casing String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation
\ \ Well Development
157.4 >/ 7 23925 +2.3 - 165.5 C1l 2547.6 - 2384.4
165.5 - 184.7 S1 2384.4 - 2365.2 Depth to water initial: 53.73ft final: 78.8 ft
% % 184.7 - 185.0 C2 2365.2 - 2364.9 Well developed with a bailer and pump on
/ / - 11/2/06 and 11/3/06.
a
n
163.0 2386.9 e
Casing: C1 2-inch sch. 40 PVC riser Stabilization Test Data
Time pH Spec. Cond. Temp (°C)
165.5 -2384.4 C2 2-inch sch. 40 PVC 0910 8.34 2.31 mS/cm 7.1
sandpoint cap (0.49 ft.) 1007 8.30 2.37 9.4
Screen: S1 2-inch sch. 40 PVC machine 1142 8.35 2.38 8.8
slot (0.010-slot) 1338 8.27 2.22 10.6
S2 1552 8.34 2.34 10.4
Approx. Q= 0.6 gal/min
Sand Pack: 163.0 to 190.3 feet Recovery Data Approx.s= 117 ft
10/20 (American #40) 60
Fay
184.7 -2365.2] Grout Seal: 0 to 157.4 feet %ﬂo
| | Bentonite clay grout e
185.5 23644 (1.5 Ibs bentonite to 1 gallon water) ;\ﬁo
190.3 23596 Bentonite Seal: 157.4 to 163.0 feet 0
255.0 2294.9 Puregold Medium Chips (hydrated) 00:00 05:00 10:00

NOT TO SCALE

Time (min:sec)

Comments

Borehole backfilled from 252 to 190.3 ft. bgs with hydrated bentonite chips.

Supervised by: RMW

Golder Associates

Date: 9/26/06-9/30/06




Depth (ft)

Elevation (ft)

Site Location:

MONITORING WELL CONSTRUCTION SUMMARY

South Heart, ND

Well No. SHMW-07C

3.0 2510.0] Project Number: 063-2174 Boring No. X-Ref: SHMW-07
0.0 Il I 2507.0) Survey Coordinates: l; 1;13;2613;2 Elevation _(?;gu;dczi‘\i/:; ;22(7)8 E
§\\ § Drilling Summary Construction Time Log
- | N
\ \ Total Depth: 86.2 ft Start Finish
§ \ Borehole Diameter: 8.0 in Task Date | Time | Date [ Time
\ \ Casing Stickup Height: 3.0 ft Drilling 10/11
- or
\ \ Driler: BOART LONGYEAR
§ § (TOM DEVICK) PVC 10/12 | 1105
§ § Rig: RD-300RS Rotosonic Sand Pack 10/12| 1217
\ \ Bits(s): 8-INCH
\ \ Bent. Seal 10/12] 1235
§ § Drilling Fluid: ~ water (~1000 gals.)
Grout 10/12 | 1421
§ § Protective Casing:  5-FT. STEEL
§ § Well Design and Specifications
\ \ Basis:
§ § Casing String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation
\ \ Well Development
53.5 >/ >/ 245351 +3.0 - 625 C1l 2504.0 - 24445 P
625 - 81.8 S1 24445 - 2425.2 Depth to water initial:  28.17ft final: 65.7 ft
% % 81.8 - 82.0 C2 2425.2 - 2425.0 Well developed with a bailer and pump on
/ / - 11/14/06 and 11/15/06.
'
=
59.8 2447.2 e
Casing: C1 4-inch sch. 40 PVC riser Stabilization Test Data
Time pH Spec. Cond. | Temp (°C)
62.5 - 2444.5 C2 4-inch sch. 40 PVC 1535 7.71 3.72 mS/cm 11.1
flat bottom cap (0.39 ft.) 1633 7.66 3.73 11.1
Screen: S1 4-inch sch. 40 PVC machine 1640 7.62 3.73 10.4
slot (0.020-slot)
S2
Approx.Q= 2 gal/min
Sand Pack: 59.8 to 86.2 feet Recovery Data Approx.s= NR ft
10/20 (American #40) 20
(backfill also) o
81.8 -2425.2) Grout Seal: Ber(])tct;if:j;jztmm é NOT RECORDED
8247 [2424.6 (1.5 Ibs bentonite to 1 gallon water) ;
86.2 2420.8
N/A Bentonite Seal: 53.5 to 59.8 feet 0 : : :
86.2 2420.9 Puregold Medium Chips (hydrated) 00:00 05:00 10:00 15:00 20:00

NOT TO SCALE

Time (min:sec)

Comments

Borehole drilled to approx. 86.17 ft. bgs; backfilled to 82.39 ft. bgs using sand pack (quantity

included in sand pack quantity). One borehole volume of drill water removed by positive displacement during

well installation. N/A indicates not applicable. NR indicates not recorded.

Supervised by: RMW

Golder Associates

Date: 10/12/06




Depth (ft)

Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location:

South Heart, ND

Well No. SHMW-07D

3.1 2510.1] Project Number: 063-2174 Boring No. X-Ref: SHMW-07
Survey Coordinates: N: 437912.3 Elevation Ground Level 2507.1 ft
0.0 Il 2507.1 E:  1375290.1 TopofCasing 25101 ft
§\\ § Drilling Summary Construction Time Log
§ § Total Depth: 135.0 ft Start Finish
§ \ Borehole Diameter: 6.0 in Task Date | Time | Date [ Time
\ \ Casing Stickup Height: 3.1 ft Drilling 10/16
- or
\ \ Driler: BOART LONGYEAR
§ § (ALVIN ANDERSON) PVC 10/17 | 1350
§ § Rig: GP24-300RS Rotosonic Sand Pack 10/17 | 1455
§ § Bits(s): 6 1/4-Inch Tri-Cone; 6-Inch RS
. | 10/17 | 1505
\ \ _ _ Bent. Seal
§ § Drilling Fluid:  water (~200 gals.)
Grout 10/17 | 1545
\ \ Protective Casing: 7-FT. STEEL
n
§ § Well Design and Specifications
\ \ Basis:
§ § Casing String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation Well D | ¢
102.5 >/ >/ 2404.6] +3.1 - 112.3 C1l 2504.0 - 2394.8 eli bevelopmen
112.3 - 121.8 S1 2394.8 - 2385.3 Depth to water initial:  65.04 ft final: 126.07 ft
% % 121.8 - 122.0 C2 2385.3 - 2385.0 Well developed with a bailer and pump on
% % - 11/4/06, 11/6/06, 11/15/06, and 11/19/06.
-
=
110.2 23%6.9) Casing: C1 2-inch sch. 40 PVC riser Stabilization Test Data 11/15 and 11/19
Time pH Spec. Cond. | Temp (°C)
112.3 -2394.8 C2 2-inch sch. 40 PVC 1605 8.26 | 1.697 mS/cm 8.2
sandpoint cap (0.48 ft.) 1632 8.40 1.680 6.9
Screen: S1 2-inch sch. 40 PVC machine 1109 8.29 1.761 9.7
slot (0.010-slot) 1132 8.21 1.731 9.5
S2
Sand Pack: 110.2 to 127.0 feet Recovery Data /j\pppprroox>;.2 :%ga"mi”
10/20 (American #40) 100 3
>80 _—
121.8 -2385.3] Grout Seal: 0 to 102.5 feet % 60
Bentonite Clay © 40
122.5 -2384.6 @
=20 e
127.0 2380.1 Bentonite Seal: 102.5 to 110.2 feet 0
135.0 2372.1 Puregold Medium Chips (hydrated) 11/6 11/8 11/10 11/12 11/14
NOT TO SCALE Date

Comments:

Borehole Air-Rotary drilled from 0 to 85' bgs w/ 6 1/4-inch Tri-Cone bit; swithed to 6-inch

RotoSonic bit from 85 to 135' bgs. Borehole backfilled from 135 to 127 ft. bgs with hydrated bentonite chips.

Supervised by: RIM

Golder Associates

Date: 10/17/06




Depth (ft) Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND

Well No. SHMW-08C

2.9 2612.2] Project Number: 063-2174 Boring No. X-Ref: SHMW-08
0.0 Il I 2609.3 Survey Coordinates: l; 122;2223 Elevation _(?;gu;dczi‘\i/:; ;2222 E
§\\ § Drilling Summary Construction Time Log
§ § Total Depth: 136.0 ft Start Finish
§ \ Borehole Diameter: 8.0 in Task Date | Time | Date | Time
\ § Casing Stickup Height: 2.9 ft Drilling 10/26
§ § Driller: BOART LONGYEAR
§ § (ALVIN ANDERSON) PVC 10/26 | 1350
§ § Rig: GP24-300RS Rotosonic Sand Pack 10/26 | 1525
\ \ Bits(s): 8-INCH
\ \ Bent. Seal 10/26 | 1530
§ § Drilling Fluid:  water (~200 gals.)
% \ (~100 gals. added during well installation.’ Grout 10/26 | 1630
§ § Protective Casing:  5-FT. STEEL
§ § Well Design and Specifications
\ s
§ § ?:Zi:ig String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation Well D | ¢
102.8 >/ >/ 2506.5 +3.0 - 1134 C1l 2606.3 - 2495.9 eli bevelopmen
113.4 - 132.9 S1 2495.9 - 2476.4 Depth to water initial: 11776 final: 129.3 ft
% % 1329 - 133.0 C2 2476.4 - 2476.2 Well developed with a bailer on 11/14/06,
/ / - 11/16/06, and 11/17/06.
B
111.0 2498.3 Casing: C1 4-inch sch. 40 PVC riser Stabilization Test Data 11/16 and 11/17
Time pH Spec. Cond. Temp (°C)
113.4 -2495.9 C2 4-inch sch. 40 PVC 1709 7.96 4.58 mS/cm 9.4
flat bottom cap (0.40 ft.) 1713 7.95 4.42 9.5
Screen: S1 4-inch sch. 40 PVC machine 0925 8.08 4.71 8.7
slot (0.020-slot) 0934 8.03 4.65 9.2
S2 0940 8.07 4.74 9.1
Approx.Q= 1 gal/min
Sand Pack: 111.0 to 136.0 feet Recovery Data Approx.s= 13 ft
10/20 (American #40) 60
Fay
132.9 -2476.4] Grout Seal: 010 102.8 feet %ﬂo /V)
| | Bentonite clay grout e
1334 2475.8 (1.5 Ibs bentonite to 1 gallon water) ;\ﬁo //
136.0 N/A 24733 Bentonite Seal: 102.8t0 111.0 feet 0
136.0 24733 Puregold Medium Chips (hydrated) 00:00 02:00 04:00 06:00 08:00 10:00

NOT TO SCALE

Time (min:sec)

Comments:

N/A indicates not applicable.

Supervised by: RIM

Golder Associates

Date: 10/26/06




Depth (ft) Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND

Well No. SHMW-08D

2.3 2611.2] Project Number: 063-2174 Boring No. X-Ref: SHMW-08
0.0 Il I 2608.9 Survey Coordinates: l; 1;12;;322 Elevation _(?;gu;dczi‘\i/:; ;2232 E
§\\ § Drilling Summary Construction Time Log
§ § Total Depth: 215.0 ft Start Finish
§ § Borehole Diameter: 6.0 in Task Date | Time | Date [ Time
\ \ Casing Stickup Height: 2.3 ft Drilling 10/15
- or
\ \ Driler: BOART LONGYEAR
§ § (TOM DEVICK) PVC 10/17 | 0925
§ § Rig: RD-300RS Rotosonic Sand Pack 10/17 | 1055
\ \ Bits(s): 6-INCH
\ \ Bent. Seal 10/17] 1108
§ § Drilling Fluid:  water (~1000 gals.)
Grout 10/17 | 1330
§ § Protective Casing:  7-FT. STEEL
§ § Well Design and Specifications
\ \ Basis:
§ § Casing String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation Well D | ¢
156.1 >/ >/ 2452.8] +2.3 - 165.8 C1l 2606.6 - 2443.1 eli bevelopmen
165.8 - 185.2 S1 2443.1 - 2423.7 Depth to water initial:  107.05ft final: 128.02 ft
% % 185.2 - 1854 C2 2423.7 - 2423.5 Well developed with a bailer and pump on
/ / - 11/4/06 to 11/5/06.
'
=
163.5 2445.4 e
Casing: C1 2-inch sch. 40 PVC riser Stabilization Test Data
Time pH Spec. Cond. | Temp (°C)
165.8 -2443.1 C2 2-inch sch. 40 PVC 1335 8.5 2.23 mS/cm 11.9
sandpoint cap (0.48 ft.) 1415 8.52 2.22 11.7
Screen: S1 2-inch sch. 40 PVC machine 1433 8.51 2.21 11.6
slot (0.10-slot) 1451 8.52 2.21 11.5
S2 1509 8.51 2.21 11.4
Approx. Q= 2.5 gal/min
Sand Pack: 163.5 to 189.9 feet Recovery Data Approx.s= 1 ft
10/20 (American #40) 60
——*
Fay
185.2 -2423.7] Grout Seal: 0 to 156.1 feet %ﬂo //
| | Bentonite clay grout e
185.9 2423.0 (1.5 Ibs bentonite to 1 gallon water) ;\ﬁo
189.9 2419.0 Bentonite Seal: 156.1 to 163.5 feet 0
215.0 2393.9 Puregold Medium Chips (hydrated) 00:00 05:00 10:00

NOT TO SCALE

Time (min:sec)

Comments

Borehole drilled to approx. 215 ft. bgs; backfilled to 189.9 ft. bgs with hydrated bentonite chips.

Supervised by: RMW

Golder Associates

Date: 10/17/06




Depth (ft) Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart Lignite Mine Well No. SHMW-08HTB
+2.5 2610.1 Project Number: 063-2212D Boring No. X-Ref: SHMW-08HTB
00 ! 2607.7 Survey Coordinates: E: 1358946.50 Elevation Ground Level 2607.65 ft
I I ' sp27 N: 437741.02 Elevation Top of Casing  2610.14  ft
§ § Drilling Summary Construction Time Log
\ % Total Depth: 314.0 ft Start Finish
% \ Borehole Diameter: 8.0 in Task Date | Time | Date | Time
\ \ Casing Stickup Height: 2.49 ft Drilling 10/24 | 1130 | 10/26 | 1340
§ § Driller:  Braun Intertec: Kyle Haag Reaming 10/26 | 1650 | 10/27 | 1258
-
\ \ Well Install:
% § Rig: CME-75 Install Well 10/28 | 1038 | 10/28 | 1308
Bit(s): 3.75-inch TCP HQ-coring bit, 5-inch Sand Pack 10/28 | 1318 | 10/28 | 1354
LA
% \ and 8-inch rotary bits Bentonite Seal | 10/28 | 1357 | 10/28 [ 1526
\ % Drilling Fluid: SW Pipeline Water and Mud Grout 10/28 | 1548 | 10/28 | 1656
% % (Wyo-Ben Extra High Yield Bentonite) Surface Compl. [ 10/29 | 0700 | 10/29 | 0810
% % Protective Casing: Steel, 6-inch square
§ § Well Design and Specifications
§ § CB:ZZ:f\g String(s): C = Casing, S = Screen * Dates are 2009
273.9 >\ >\ 2333.8 +2 5De?ch8l 1 Strgf(S) 2610E1Iev-atlzr;26 5 Well Development
/ / 281.1 - 290.5 S1 2326.5 - 2317.2 Depth to water  initial: 16.35  final: 216
% % 290.5 - 291.3 Cc2 2317.2 - 2316.4 Developed using Grundfos Redi-Flow 3
pump on 11/02/09 and 11/03/09. Removed
% % a total of 147 gallons.
2784 2329.3 | o . Stabilization Test Data
Casing: C1 4-inch Schedule 80 PVC
Riser Time pH Spec. Cond. Temp (°C)
281.1 -2326.5 C2 4-inch Schedule 80 PVC 1645 | 9.19 1742 10.91
Flush-threaded end cap 1715 | 9.35 1769 11.72
Screen:  S1 4-inch Schedule 80 PVC
0.010-inch machine slotted 0825 | 8.67 1809 10.78
S2 0930 | 9.27 1769 9.43
Q= 0.948 gal/min
Sand Pack: 0.45 - 0.55 E.S. Red Flint Sand Recovery Data S= 199.7 ft
(278.4 - 291.3 ft) 20
2
[
Grout Seal: Cetco High-Solids Granular §
. [0
290.5- -2317.2 ze_m;?n;: %rom <
291.3 SLOUGH 23164 Bentonite Seal: Cetco Volclay/PureGold 0
314.0 2293.7 1/4-inch Bentonite Tablets 00:00 10:00 20:00 30:00 40:00

NOT TO SCALE

(273.9 - 278.4 ft)

Time (min:sec)

Comments

Drilled TD = 314 ft (HQ-coring), Reamed TD = 295 ft (8" rotary bit), Sloughed TD = 291.3 ft. Slough approximately

from 291.3 - 314 feet. Sand, bentonite tablets, and grout placed by tremie pipe. Some sloughing likely in sand pack,

bentonite seal and grout.

Supervised by: Ryan Tolene

Golder Associates

Date:_10/28/2009




Depth (ft)

Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND

Well No. SHMW-08S

2.8 2611.1] Project Number: 063-2174 Boring No. X-Ref: SHMW-08
0.0 Il I 2608.3 Survey Coordinates: l; 122;;;23 Elevation _(?;gu;dczi‘\i/:; zgtﬁi E
§\\ § Drilling Summary Construction Time Log
§ § Total Depth: 100.6 ft Start Finish
§ \ Borehole Diameter: 6.0 in Task Date | Time | Date [ Time
\ \ Casing Stickup Height: 2.8 ft Drilling 10/29
A o
\ \ Driler: BOART LONGYEAR
\ \ (ALVIN ANDERSON) PVC 10/29 | 1155
n
§ § Rig: GP24-300RS Rotosonic Sand Pack 10/29| 1215
\ \ Bits(s): 6-INCH
\ \ Bent. Seal 10/29| 1222
\ \ Drilling Fluid: ~ None (See Comments)
§ § Grout 10/29 | 1255
\ § Protective Casing:  7-FT. STEEL
-
§ § Well Design and Specifications
\ \ Basis:
\ \ Casing String(s): C = Casing, S = Screen
-
\ \ Depth String(s) Elevation
\ \ Well Development
723 > 2536.00] +2.8 - 80.3 C1l 2605.5 - 2528.0
. ot uss s
80.3 - 99.8 S1 2528.0 - 2508.5 Depth to water initial: 10151t final: 101.65 ft
% % 99.8 - 100.0 C2 2508.5 - 2508.3 Well developed with a bailer on 11/4/06
/ / - and 11/5/06.
n
7S / / 2530.8) Stabilization Test Data 11/4 and 11/5
Casing: C1 2-inch sch. 40 PVC riser
Time pH Spec. Cond. | Temp (°C)
80.3 -2528.0 C2 2-inch sch. 40 PVC 1420 7.13 4.03 mS/cm 10.0
sandpoint cap (0.48 ft.) 1628 7.28 3.88 9.5
Screen: S1 2-inch sch. 40 PVC machine 0945 7.13 3.85 9.7
slot (0.010-slot) 1153 7.20 3.74 10.1
S2 1525 7.19 3.69 9.7
Approx. Q = 0.006 gal/min
Sand Pack: 77.5 to 100.6 feet Recovery Data Approx.s= 0.5 ft
10/20 (American #40) 60
a
99.8 -2508.5] Grout Seal:  0to 72.3 feet %40 A
| | Bentonite clay grout ¢
100.5 2507.8 (1.5 Ibs bentonite to 1 gallon water) 2\‘5 20
100.6 N/A 2507.7 Bentonite Seal: 72.3 to 77.5 feet 0
100.6 2507.7 Puregold Medium Chips (hydrated) 00:00 05:00 10:00

NOT TO SCALE

Time (min:sec)

Comments:

No drill water used during air-drilling; 2-centralizers used in well installation. Approximately 10 gallons

of water added during well installation. N/A indicates not applicable.

Supervised by: RIM

Golder Associates

Date: 10/29/06




Depth (fty  Elevation (ft) MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND Well No. SHMW-09A1
2.7 2504.3 Project Number: 063-2212 Boring No. X-Ref: SHMW-09
0.0 25016 Survey Coordinates: N: 438175.0 Elevation Ground Level 2501.6 ft
E: 1370979.9 Top of Casing 2504.3 ft
Drilling Summary Construction Time Log
Total Depth: 18.0 ft Start Finish
Borehole Diameter: 7.5 in Task Date [ Time | Date | Time
Casing Stickup Height: 271 ft Drilling 5/3/07| 8:55 [5/3/07| 9:30
Driller:  Braun Intertec
(Chris, Brian, Brad) PVC 5/3/07| 9:30 |5/3/07| 9:37
Rig: CME 850 Sand Pack 5/3/07| 9:37 [5/3/07| 9:55
Bits(s): Hollow Stem Auger
Bent. Seal 5/3/07| 9:55 [5/3/07| 9:59
Drilling Fluid: None
Grout Seal 5/3/07| 10:30 [ 5/3/07| 10:32
Protective Casing: 6-inch diam. Steel
Protector 5/3/07( 10:32 [ 5/3/07| 10:35
Well Design and Specifications
Basis:
Casing String(s): C = Casing, S = Screen
Depth String(s) Elevation Well Development
8.6 2493.0 +2.7 - 129 Cl 2498.9 - 2488.7

129 - 17.7 S1 2488.7 - 2483.9 Depth to water  initial: N/Aft final: N/Aft
17.7 - 18.0 C2 2483.9 - 2483.6 Dry, well not developed

. . ) Stabilization Test Data
Casing: C1 2-inch diam. Sch 40 PVC

Time pH Spec. Cond. | Temp (°C)

C2 2-inch diam. Sch 40 PVC
Threaded End Cap
Screen: S1 2-inch diam. Sch 40 PVC
with 0.010-inch slots

S2

Approx. Q = N/A gal/min
Approx.s = N/A ft

Recovery Data

Sand Pack: 10.9 t018.0 feet

45/55 Red Flint Sand 20
=
Grout Seal: 1to 8.6 feet %
CETCO Volclay Grout 20% solids E N/A
S
18.0 2483.6
N/A Bentonite Seal: 8.6 t010.9 feet 0 . . .
18.0 2483.6 Puregold Medium Chips (hydrated) 00:00 10:00 20:00 30:00 40:00
NOT TO SCALE Time (min:sec)

Comments  Puregold bentonite chips (bentonite seal) placed from 8.6 to 10.9 feet were hydrated with water before
placing grout.
N/A indicates not applicable

Supervised by: Robin Witt Golder Associates Date: 5/3/07



Depth (ft)

Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

NOT TO SCALE

Time (min:sec)

Site Location: South Heart, ND Well No. SHMW-09A2
2.4 2504.2 Project Number: 063-2212 Boring No. X-Ref: SHMW-09
0.0 95018 Survey Coordinates: N: 438179.0 Elevation Ground Level 2501.8 ft
' — E: 1370976.6 Top of Casing 2504.2 ft
Drilling Summary Construction Time Log
Total Depth: 240 ft Start Finish
Borehole Diameter: 7.5 in Task Date | Time | Date | Time
Casing Stickup Height: 2.42 ft Drilling 5/2/07| 16:33 | 5/2/07| 17:12
Driller:  Braun Intertec
(Chris, Brian, Brad) PVC 5/2/07| 17:12 | 5/2/07| 17:25
Rig: CME 850 Sand Pack 5/2/07| 17:25 | 5/2/07| 17:58
Bits(s): Hollow Stem Auger
Bent. Seal 5/2/07| 17:58 | 5/2/07| 18:05
Drilling Fluid: None
Grout Seal 5/3/07| 8:00 |5/3/07| 8:45
Protective Casing: 6-inch diam. Steel
Protector 5/3/07| 8:45 |5/3/07| 8:50
Well Design and Specifications
Basis:
Casing String(s): C = Casing, S = Screen
Depth String(s) Elevation
17.9 2483.9 +2.4 - 207 Cl 2499.4 - 2481.1 Well Development
20.7 - 23.7 S1 2481.1 - 2478.1 Depth to water  initial:  18.84 ft final: ~24 ft
23.7 - 23.8 C2 2478.1 - 2478.0 Well developed with a pump on 5/17/07
19.3-F7# - -
Stabilization Test Data
Casing: C1 2-inch diam. Sch 40 PVC
Time pH Spec. Cond. Temp (C)
20.7 C2 2-inch diam. Sch 40 PVC 1250 7.32 6.10 mS/cm 8.5
Slip Cap 1258 7.33 6.45 8.5
Screen:  S1 2-inch diam. Sch 40 PVC 1300 7.27 6.87 8.3
with 0.010-inch slots 1302 7.31 6.45 8.5
S2 1305 7.29 6.93 8.4
Approx. Q= 1 gal/min
Recovery Data S—
Sand Pack: 19.3 to 23.8 feet y Approx.s= ~5 ft
45/55 Red Flint Sand 20
2
23.7 Grout Seal: 1t0 17.9 feet % NOT RECORDED
] 0 . [S]
23.8 Loa78.0 CETCO Volclay Grout 20% solids 2
B
23.8 +2478.0
— Bentonite Seal: From 17.9-19.3 feet 0 : : :
24.0 2477.8 Puregold Medium ChIpS (hydrated) 00:00 10:00 20:00 30:00 40:00

Comments

Puregold bentonite chips (bentonite seal) placed from 17.9 to 19.3 feet were hydrated with water before

placing grout. Slough from 23.8 to 24.0 feet.

Supervised by: Ed Pottorff and Robin Witt Golder Associates

Date: 5/2/07-5/3/07




Depth (ft)

Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND Well No. SHMW-09S
Project Number: 063-2212 Boring No. X-Ref: SHMW-09
Survey Coordinates: N: 438182.0 Elevation Ground Level 2501.8 ft
E: 1370973.5 Top of Casing 2504.6 ft
Drilling Summary Construction Time Log
Total Depth: 30.2 ft Start Finish
Borehole Diameter: 7.5 in Task Date | Time | Date | Time
Casing Stickup Height: 272 ft Drilling 5/2/07| 10:30 | 5/2/07| 12:30
Driller:  Braun Intertec
(Chris, Brian, Brad) PVC 5/2/07| 13:40 [5/2/07| 13:46
Rig: CME 850 Sand Pack 5/2/07| 13:46 [5/2/07| 14:40
Bits(s): Hollow Stem Auger
Bent. Seal 5/2/07| 14:40 [5/2/07| 15:26
Drilling Fluid: None
Grout Seal 5/2/07| 15:26 [ 5/2/07| 16:00
Protective Casing: 6-inch diam. Steel
Protector 5/2/07| 16:00
Well Design and Specifications
Basis:
Casing String(s): C = Casing, S = Screen
Depth String(s) Elevation Well Development
+27 - 275 C1 2499.1 - 24743
275 - 295 S1 2474.3 - 2472.3 Depth to water  initial:  18.96 ft final: 31.55 ft
295 - 297 C2 2472.3 - 2472.1 Well developed with a bailer on 5/17/07 and

5/22/07

Casing: C1 2-inch diam. Sch 40 PVC

Stabilization Test Data

Time pH Spec. Cond. | Temp (°C)
C2 2-inch diam. Sch 40 PVC 0927 8.05 2.69 mS/cm 8.6
slip cap 1408 7.76 2.67 9.4
2-inch diam. Sch 40 PVC 1451 7.77 2.59 9.0

Screen: S1

with 0.010-inch slots

S2

Sand Pack: 26.2 to 29.7 feet

45/55 Red Flint Sand

Grout Seal: 5to 23.9 feet

CETCO Volclay Grout 20% solids

2472.1

1-50lb bag / 24 gallons water

2471.6

Bentonite Seal: 23.9t026.2and 0to 5 ft

Puregold Medium Chips (hydrated)

NOT TO SCALE

Recovery Data

Approx. Q = 0.01 gal/min
Approx. s = 11.22 ft

20
>
g
S NOT RECORDED
&
<
0 ‘ ‘ ‘
00:00 10:00 20:00 30:00

40:00
Time (min:sec)

Comments

Puregold bentonite chips (bentonite seal) placed from 23.9 to 26.2 feet were hydrated with water before

placing grout. Slough from 29.7 to 30.2 feet.

Supervised by: Ed Pottorff

Golder Associates

Date: 5/2/07



Depth (ft) Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND

Well No. SHMW-10C

2.8 2504.4] Project Number: 063-2174 Boring No. X-Ref: SHMW-10
0.0 Il I 250L.6] Survey Coordinates: l; 1;1(;3;;;; Elevation _(?;gu;dczi‘\i/:; ;28‘112 E
§\\ § Drilling Summary Construction Time Log
- | N
\ \ Total Depth: 56.0 ft Start Finish
§ \ Borehole Diameter: 8.0 in Task Date | Time | Date | Time
\ \ Casing Stickup Height: 2.8 ft Drilling 10/28
- or
\ \ Driler: BOART LONGYEAR
\ \ (ALVIN ANDERSON) PVC 10/28 | 1315
n
§ § Rig: GP24-300RS Rotosonic Sand Pack 10/28 | 1355
§ § Bits(s): 8-INCH RS; 7 5/8-inch Tri-Cone
Bent. Seal 10/28 | 1403
\ \ Drilling Fluid:  water (~50 gals.)
§ § Grout 10/28 | 1425
\ \ Protective Casing:  5-FT. STEEL
-
\ \ Well Design and Specifications
.
\ \ Basis:
§ § Casing String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation
\ \ Well Development
25.9 >/ >/ 24758 +2.8 - 334 C1l 2498.8 - 2468.2
334 - 52.9 S1 2468.2 - 2448.7 Depth to water initial:  19.52ft final: 16.56 ft
% % 52.9 - 53.0 C2 2448.7 - 2448.6 Well developed with a bailer on 11/13/06.
| :
n
=
31.0 2470.6 e
Casing: C1 4-inch sch. 40 PVC riser Stabilization Test Data
Time pH Spec. Cond. Temp (°C)
33.4 - 2468.2 C2 4-inch sch. 40 PVC 1329 7.22 3.07 mS/cm 8.8
flat bottom cap (0.40-ft.) 1344 7.31 3.01 8.4
Screen: S1 4-inch sch. 40 PVC machine 1348 7.36 2.98 8.4
slot (0.020-slot) 1356 7.28 3.01 8.3
S2 1401 7.30 3.00 8.5
Approx. Q = Bail gal/min
Sand Pack:  31.0to 56.0 feet Recovery Data Approx. s=
10/20 (American #40) 20
5
52.9 -2448.7] Grout Seal: . Otto.tZS.STfeet t % NOT RECORDED
| | entonite clay grou
534 2448.2 (1.5 Ibs bentonite to 1 gallon water) ;
26.0 N/A 2445.6 Bentonite Seal: 25.9 to 31.0 feet 0 : : :
56.0 2445.6 Puregold Medium Chips (hydrated) 00:00 05:00 10:00 15:00 20:00

NOT TO SCALE

Time (min:sec)

Comments

1-centralizer used in well installation.

N/A indicates not applicable.

Supervised by: RIM

Golder Associates

Date: 10/28/06




Depth (ft)

Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND

Well No. SHMW-10D1

2.8 2504.9] Project Number: 063-2174 Boring No. X-Ref: SHMW-10
0.0 Il I 2502.1 Survey Coordinates: l; 1;1(;3;8?3 Elevation ?;Euc:cd(;es\i/ﬁ; ;:gi; 2
% § Drilling Summary Construction Time Log
-
\ \ Total Depth: 188.0 ft Start Finish
§ \ Borehole Diameter: 6.0 in Task Date | Time | Date | Time
\ § Casing Stickup Height: 2.8 ft Drilling 10/18
§ § Driller: BOART LONGYEAR
§ § (ALVIN ANDERSON) PVC 10/18| 1355
§ § Rig: GP24-300RS Rotosonic Sand Pack 10/18 | 1450
N\ \ Bits(s): 6-INCH
\ \ Bent. Seal 10/18] 1510
§ § Drilling Fluid:  water (~200 gals.)
Grout 10/18| 1620
§ § Protective Casing:  7-FT. STEEL
§ § Well Design and Specifications
\ \ Basis:
§ § Casing String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation
\ \ Well Development
156.5 >/ 7 2345.6] +2.8 - 167.3 C1l 2499.3 - 2334.8
167.3 - 186.8 S1 2334.8 - 2315.3 Depth to water initial:  31.55ft final: 127.85ft
% % 186.8 - 187.0 C2 2315.3 - 2315.0 Well developed with a bailer and pump on
/ / - 11/4/06 to 11/7/06
|
165.2 2336.9) Casing: C1 2-inch sch. 40 PVC riser Stabilization Test Data 11/6 and 11/7
Time pH Spec. Cond. Temp (°C)
167.3 -2334.8 C2 2-inch sch. 40 PVC 1316 8.1 1.891 mS/cm 11.1
sandpoint cap (0.48 ft.) 1446 8.11 1.892 115
Screen: S1 2-inch sch. 40 PVC machine 1606 8.14 1.873 11.7
slot (0.010-slot) 0828 8.08 1.906 10.7
S2 0921 8.12 1.890 11.8
Approx. Q= 1 gal/min
Sand Pack: 165.2 to 188.0 feet Recovery Data Approx.s= 50 ft
10/20 (American #40) 80
250 et
186.8 -2315.3] Grout Seal: 0 to 156.5 feet %:40 /
| | Bentonite clay grout ) v
187.5 2314.6 (1.5 Ibs bentonite to 1 gallon water) ;zo /
188.0 N/A 2314.1 Bentonite Seal: 156.5 to 165.2 feet 0 /'
188.0 2314.1 Puregold Medium Chips (hydrated)

NOT TO SCALE

00:00 05:00 10:00

15:00

Time (min:sec)

Comments:

Airlifted borehole water out before beginning well installation.

Supervised by: RIM

Golder Associates

Date: 10/18/06




Depth (ft) Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND

Well No. SHMW-10D2

2.8 2504.7] Project Number: 063-2174 Boring No. X-Ref: SHMW-10
Survey Coordinates: N: 436730.2 Elevation Ground Level 2501.9 ft
0.0 I I 25019 E:  1370596.4 TopofCasing  2504.7  ft
% § Drilling Summary Construction Time Log
-
\ § Total Depth: 400.0 ft Start Finish
§ § Borehole Diameter: 8.0 in Task Date | Time | Date | Time
\ \ Casing Stickup Height: 2.8 ft Drilling 9/29
§ § Driller: BOART LONGYEAR
§ § (ALVIN ANDERSON) PVC 10/11| 1100
§ § Rig: GP24-300RS Rotosonic Sand Pack 10/11| 1630
\ \ Bits(s): 6-INCH
\ \ Bent. Seal 10/11] 1650
§ § Drilling Fluid:  water (~2500 gals.)
Grout 10/12 | 0840
§ § Protective Casing:  5-FT. STEEL
§ § Well Design and Specifications
\ \ Basis:
§ § Casing String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation W
ell Development
328.0 >/ 7 2173.9 +2.8 - 335.3 Cl 2499.1 - 2166.6
335.3 - 364.7 S1 2166.6 - 2137.2 Depth to water initial: 12256t final: 288.55 ft
% % 364.7 - 365.0 C2 2137.2 - 2137.0 Well developed with a bailer and pump on
/ / - 11/13/06 through 11/16/06.
3331 2168.8 Casing: C1 4-inch sch. 80 PVC riser Stabilization Test Data 11/15 and 11/16
Time pH Spec. Cond. Temp ('C)
335.31 -2166.6 C2 4-inch sch. 80 PVC 1300 8.63 | 1.463 mS/cm 12
flat bottom cap (0.40-ft.)
Screen: S1 4-inch sch. 80 PVC machine 1309 8.64 1.610 11.9
slot (0.020-slot) 1326 8.67 1.600 11.9
S2 1339 8.67 1.602 12.1
Recovery Data  Approx. Q= 0.7 gal/min
Sand Pack: 333.1 to 370.0 feet Approx. s = 134.0 ft
10/20 (American #40) 10
>8
364.7 -2137.2] Grout Seal: 0 to 328.0 feet % 6
| | Bentonite clay grout e
3654 2136.6 (1.5 Ibs bentonite to 1 gallon water) ; : —
370.0 2131.9 Bentonite Seal: 328.0 to 333.1 feet 0 —
400.0 2101.9 Puregold Medium Chips (hydrated) 00:00 01:00 02:00 03:00 04:00 05:00

NOT TO SCALE

Time (min:sec)

Comments:

Borehole backfilled from 400 to 370 ft. bgs with hydrated bentonite chips.

Original 6-inch diameter borehole converted to 8-inch diameter borehole to set 4-inch diameter well.

Supervised by: RIM

Golder Associates

Date: 10/11/06




Depth (ft)  Elevation (ft) MONITORING WELL CONSTRUCTION SUMMARY
Site Location: South Heart, ND Well No. SHMW-11A1
2520.6 Project Number: 063-2212 Boring No. X-Ref: SHMW-11
2518.2 Survey Coordinates: N: 4341447 Elevation Ground Level 2518.2 ft
— E: 1362250.2 Top of Casing 2520.6 ft
Drilling Summary Construction Time Log
Total Depth: 18.0 ft Start Finish
Borehole Diameter: 7.5 in Task Date | Time | Date | Time
Casing Stickup Height: 2.45 ft Drilling 5/2/07| 7:50 |5/2/07| 8:10
Driller:  Braun Intertec
(Chris, Brian, Brad) PVC 5/2/07| 8:10 [5/2/07| 8:15
Rig: CME 850 Sand Pack 5/2/07| 8:15 |5/2/07| 8:45
Bits(s): Hollow Stem Auger
Bent. Seal 5/2/07| 8:45 |5/2/07| 9:20
Drilling Fluid: None
Grout Seal 5/2/07| 9:20 |5/2/07| 9:30
Protective Casing: 6-inch diam. Steel
Protector 5/2/07| 9:30 |5/2/07| 9:35
Well Design and Specifications
Basis:
Casing String(s): C = Casing, S = Screen
Depth String(s) Elevation
2510.1 +25 - 13.0 Cl 2515.7 - 2505.2 Well Development
13.0 - 17.8 S1 2505.2 - 2500.4 Depth to water  initial:  13.82ft final: 16.49 ft
17.8 - 18.0 C2 2500.4 - 2500.2 Well developed with a bailer on 5/17/07,
- - 5/18/07, and 5/22/07
10.777 “1-2507.5
Stabilization Test Data
Casing: C1 2-inch diam. Sch 40 PVC
Time pH Spec. Cond. Temp (C)
13.0 2505.2 C2 2-inch diam. Sch 40 PVC 1854 7.20 1.81 mS/cm 12.8
Threaded end cap 1053 7.05 1.95 9.0
Screen:  S1 2-inch diam. Sch 40 PVC 1257 7.26 1.91 9.0
with 0.010-inch slots 1108 7.12 1.85 8.1
S2 1132 7.17 1.87 8.0
Approx. Q = ~0.03 gal/min
Recovery Data Sa—
Sand Pack: 10.7 to 18.0 feet y Approx.s= 2.67 ft
45/55 Red Flint Sand 20
2
()
17.8 Grout Seal: 0 to 8.1 feet 2
] o eCE?ETCO Volcc)la G(:cfut 20% solids § NOT RECORDED
18.0 }2500.2 Y ° :
18.0 12500.2
N/A — 1 Bentonite Seal: 8.1t0 10.7 feet 0 :
18.0 2500.2 Puregold Medium ChIpS (hydrated) 00:00 10:00 20:00 30:00 40:00
NOT TO SCALE Time (min:sec)

Comments Puregold bentonite chips (bentonite seal) placed from 8.1 to 10.7 feet were hydrated with water before

placing grout.

N/A indicates not applicable.

Supervised by: Ed Pottorff Golder Associates Date: 5/2/07



Depth (fty  Elevation (ft) MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND Well No. SHMW-11A2
2.2 2520.3 Project Number: 063-2212 Boring No. X-Ref: SHMW-11
0.0 o518.1 Survey Coordinates: N: 434139.4 Elevation Ground Level 2518.1 ft
E: 1362247.2 Top of Casing 2520.3 ft
Drilling Summary Construction Time Log
Total Depth: 24.0 ft Start Finish
Borehole Diameter: 7.5 in Task Date | Time | Date | Time
Casing Stickup Height: 2.18 ft Drilling 5/1/07| 15:00 | 5/1/07| 15:30
Driller:  Braun Intertec
(Chris, Brian, Brad) PVC 5/1/07| 15:30 [ 5/1/07| 15:42
Rig: CME 850 Sand Pack 5/1/07| 15:44 [5/1/07| 16:10
Bits(s): Hollow Stem Auger
Bent. Seal 5/1/07| 16:10 [5/1/07| 16:17
Drilling Fluid: SW pipeline (~50 gals.)
Grout Seal 5/1/07| 16:50 [ 5/1/07| 17:08
Protective Casing: 6-inch diam. Steel
Protector 5/1/07| 17:08 [5/1/07| 17:10
Well Design and Specifications
Basis:
Casing String(s): C = Casing, S = Screen
Depth String(s) Elevation Well Development
14.5 2503.6 +2.2 - 189 C1 2515.9 - 2499.2
18.9 - 23.6 S1 2499.2 - 24945 Depth to water  initial: 13.61ft final: ~25 ft

23.6 - 24.0 C2 24945 - 2494.2 Well developed with a pump on 5/17/07

. . ) Stabilization Test Data
Casing: C1 2-inch diam. Sch 40 PVC

Time pH Spec. Cond. | Temp (°C)
C2 2-inch diam. Sch 40 PVC 1739 7.18 1.76 mS/cm 10.0
Threaded end cap 1749 7.12 2.06 11.1
Screen: S1 2-inch diam. Sch 40 PVC 1801 7.14 2.23 9.9
with 0.010-inch slots 1815 7.11 2.29 10.5
S2 1826 7.13 2.21 10.7
Recovery Data Approx. Q = 0.6 gal/min
Sand Pack: 16.8 to 24.0 feet Approx.s= ~11 ft
45/55 Red Flint Sand 20
oy
Grout Seal: 1to 14.5 feet %
CETCO Volclay Grout 20% solids g NOT RECORDED
N3
24.0 N/A 2494.1 Bentonite Seal: 14.5 to 16.8 feet 0 : : :
24.0 2494.1 Puregold Medium Chips (hydrated) 00:00 10:00 20:00 30:00 40:00
NOT TO SCALE Time (min:sec)

Comments  Puregold bentonite chips (bentonite seal) placed from 14.5 to 16.8 feet were hydrated with water before

placing grout.

N/A indicates not applicable.

Supervised by: Robin Witt Golder Associates

Date: 5/1/07



Depth (fty  Elevation (ft) MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND Well No. SHMW-11S
2.2 2520.4 Project Number: 063-2212 Boring No. X-Ref: SHMW-11
0.0 2518.3 Survey Coordinates: N: 434134.8 Elevation Ground Level 2518.3 ft
E: 1362244.5 Top of Casing 2520.4 ft
Drilling Summary Construction Time Log
Total Depth: 30.5 ft Start Finish
Borehole Diameter: 7.5 in Task Date [ Time | Date | Time
Casing Stickup Height: 220 ft Drilling 5/1/07| 11:10 | 5/1/07| 12:45
Driller:  Braun Intertec
(Chris, Brian, Brad) PVC 5/1/07| 12:55 | 5/1/07| 13:30
Rig: CME 850 Sand Pack 5/1/07| 13:30 | 5/1/07| 13:45
Bits(s): Hollow Stem Auger
Bent. Seal 5/1/07| 13:45 | 5/1/07| 13:55
Drilling Fluid: SW pipeline
Grout Seal 5/1/07| 14:30 | 5/1/07| 14:45
Protective Casing: 6-inch diam. Steel
Protector 5/1/07| 14:45 | 5/1/07| 14:53
Well Design and Specifications
Basis:
Casing String(s): C = Casing, S = Screen
Depth String(s) Elevation Well Development
24.9 2493.4 +2.2 - 294 Cl 2516.1 - 2488.9
294 - 30.3 S1 2488.9 - 2488.0 Depth to water  initial: 13.57 ft final: ~30 ft

30.3 - 30.5 C2 2488.0 - 2487.8 Well developed with a pump on 5/17/07 and

- - then with a bailer on 5/18/07

. . ) Stabilization Test Data
Casing: C1 2-inch diam. Sch 40 PVC

Time pH Spec. Cond. | Temp ('C)
C2 2-inch diam. Sch 40 PVC 1844 7.08 2.57 mS/cm 10.2
Slip Cap 1048 6.82 2.69 11.3
Screen: S1 2-inch diam. Sch 40 PVC 1203 6.97 2.54 12.9
with 0.010-inch slots 1253 7.06 2.65 10.7
S2
Recovery Data Approx. Q = ~ 0.07 gal/min
Sand Pack: 26.95 to 30.5 feet Approx.s= ~16 ft
45/55 Red Flint Sand 20
oy
Grout Seal: 1to 24.9 feet %
CETCO Volclay Grout 20% solids g NOT RECORDED
N3
305 N/A 24878 Bentonite Seal: 24.9 to 26.95 feet 0 : : :
30.5 2487.8 Puregold Medium Chips (hydrated) 00:00 10:00 20:00 30:00 40:00
NOT TO SCALE Time (min:sec)

Comments  Puregold bentonite chips (bentonite seal) placed from 24.9 to 26.95 feet were hydrated with water before

placing grout.

N/A indicates not applicable.

Supervised by: Robin Witt Golder Associates

Date: 5/1/07



Depth (ft) Elevation (ft)

Site Location: South Heart, ND

MONITORING WELL CONSTRUCTION SUMMARY

Well No. SHMW-12C

2.9 2562.1] Project Number: 063-2174 Boring No. X-Ref: SHMW-12
0.0 Il I 2550.2 Survey Coordinates: l; 1;1232222 Elevation _(?;gu;dczi‘\i/:; zgzzi E
\ \ . .
§ § Drilling Summary Construction Time Log
\ § Total Depth: 136.8 ft Start Finish
§ \ Borehole Diameter: 6.0 in Task Date | Time | Date | Time
\ \ Casing Stickup Height: 2.9 ft Drilling 10/27
. e
\ \ Driler: BOART LONGYEAR
§ § (ALVIN ANDERSON) PVC 10/28 | 0728
§ § Rig: GP24-300RS Rotosonic Sand Pack 10/28 | 0905
§ § Bits(s): 6-INCH RS; 5 5/8-inch Tri-Cone.
Bent. Seal 10/28 | 0940
§ § Drilling Fluid:  water (~200 gals.)
% \ (=40 gals. added during well installation.) Grout 10/28 | 0955
§ § Protective Casing:  7-FT. STEEL
\ \ Well Design and Specifications
.
\ \ Basis:
§ § Casing String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation
\ \ Well Development
108.5 >/ >/ 2450.71 +2.9 - 116.3 C1l 2556.3 - 2442.9 P
116.3 - 135.8 S1 24429 - 2423.4 Depth to water initial: 58.88ft final: 60.05 ft
% % 135.8 - 136.0 C2 2423.4 - 2423.2 Well developed with a bailer and pump
/ / - on 11/3/06 and 11/9/06.
11
n
114.2 2445.0 e
Casing: C1 2-inch sch. 40 PVC riser Stabilization Test Data
Time pH Spec. Cond. Temp (°C)
116.3 -2442.9 C2 2-inch sch. 40 PVC 1218 7.18 | 2.31 mS/cm 9.7
sandpoint cap (0.48 ft.) 1240 7.26 2.32 9.7
Screen: S1 2-inch sch. 40 PVC machine 1303 7.26 2.31 9.7
slot (0.010-slot) 1325 7.18 2.32 9.7
S2 1330 7.21 2.32 9.7
Approx. Q= 2.0 gal/min
Sand Pack: 114.2 t0 116.3 feet Recovery Data Approx.s= 1.0 ft
10/20 (American #40) 30
>
135.8 -2423.4] Grout Seal: 0 to 108.5 feet %8)15
| | Bentonite clay grout
136.5 2422.7 (1.5 Ibs bentonite to 1 gallon water) ;
136.8 N/A 24224 Bentonite Seal: 108.5 to 114.2 feet 0
136.8 2422.4 Puregold Medium Chips (hydrated) 00:00 01:00 02:00 03:00 04:00 05:00

NOT TO SCALE

Time (min:sec)

Comments: 1-centralizer used in well installation.

N/A indicates not applicable.

Supervised by: RIM Golder Associates

Date: 10/28/06




Depth (ft)

Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND

Well No. SHMW-12D

2.8 2561.4] Project Number: 063-2174 Boring No. X-Ref: SHMW-12
0.0 Il I 2558.6 Survey Coordinates: l; 1;12322;1 Elevation _(?;gu;dczi‘\i/:; ;22?2 E
§\\ § Drilling Summary Construction Time Log
\ § Total Depth: 250.0 ft Start Finish
§ \ Borehole Diameter: 6.0 in Task Date | Time | Date | Time
\ § Casing Stickup Height: 2.8 ft Drilling 10/12
§ § Driller: BOART LONGYEAR
§ § (ALVIN ANDERSON) PVC 10/14 | 1145
§ § Rig: GP24-300RS Rotosonic Sand Pack 10/14 | 1405
\ \ Bits(s): 6-INCH
\ \ Bent. Seal 10/14 | 1425
§ § Drilling Fluid:  water (~1200 gals.)
Grout 10/14 | 1450
§ § Protective Casing:  7-FT. STEEL
§ § Well Design and Specifications
\ \ Basis:
Casing String(s): C = Casing, S = Screen
\ \ Depth String(s) Elevation
\ \ Well Development
183.5 >/ 7 2375.1] +2.8 - 1954 C1l 2555.8 - 2363.2
195.4 - 214.8 S1 2363.2 - 2343.8 Depth to water initial:  66.1ft final: 214 ft
% % 214.8 - 215.2 C2 2343.8 - 2343.5 Well developed with a bailer and pump on
% % - 11/9/06, 11/11/06, and 11/16/06 through
% % 11/19/06.
192.0 23066.9) Casing: C1 2-inch sch. 80 PVC riser Stabilization Test Data 11/17 to 11/19
Time pH Spec. Cond. Temp ('C)
195.4 -2363.2 C2 2-inch sch. 80 PVC 1022 8.29 [ 1.543 mS/cm 9.7
sandpoint cap (0.48 ft.) 1546 8.28 1.807 10.0
Screen: S1 2-inch sch. 80 PVC machine 1557 8.29 1.840 10.0
slot (0.010-slot) 1605 8.25 1.679 12.7
S2 1453 8.27 1.774 9.9
Approx. Q= 0.2 gal/min
Sand Pack: 192.0 to 220.0 feet Recovery Data Approx.s= 61 ft
10/20 (American #40)
>
214.8 -2343.8] Grout Seal: . Otto.t183i5feet t % NOT RECORDED
| | entonite clay grou o
2156 2343.0 (1.5 Ibs bentonite to 1 gallon water) ;
220.0 2338.6 Bentonite Seal: 183.5 t0 192.0 feet 0 : : :
250.0 2308.6 Puregold Medium Chips (hydrated) 00:00 05:00 10:00 15:00 20:00

NOT TO SCALE

Time (min:sec)

Comments:

Borehole backfilled from 250 to 220 ft. bgs with hydrated bentonite chips.

Supervised by: RIM

Golder Associates

Date: 10/14/06




Depth (ft) Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND
Project Number: 063-2174
Survey Coordinates: N: 425009.0

E: 1364905.5

Well No. SHMW-13C

Boring No. X-Ref: SHMW-13

Elevation Ground Level 2567.8 ft

Top of Casing 2570.1 ft

Drilling Summary

Construction Time Log

Total Depth: 200.0 ft Start Finish
Borehole Diameter: 6.0 in Task Date | Time | Date | Time
Casing Stickup Height: 2.3 ft Drilling 10/14
Driller: BOART LONGYEAR

PVC 10/15( 0743

(TOM DEVICK)

Rig: RD-300RS Rotosonic

Sand Pack 10/15| 0812

Bits(s): 6-INCH

Bent. Seal 10/15| 0843

Drilling Fluid: ~ water (~800 gals.)

Grout 10/15] 1015

Protective Casing:  7-FT. STEEL

116.8 2451.1

Well Design and Specifications

Basis:
Casing String(s): C = Casing, S = Screen
Depth String(s) Elevation

+2.3 - 1243 Ci 2565.5 - 2443.5

\\\\\Y @@ @@~ O  —mm

124.3 - 133.8 S1 2443.5 - 2434.0

Well Development

Depth to water initial: 120 ft final: 135.79 ft
Well developed with a bailer and pump on

133.8 - 134.0 Cc2 2434.0 - 2433.8

11/2/06, 11/4/06, 11/7/06, 11/19/06.

121.6 2446.2
124.34 - 2443.5
133.8 -2434.0
134.5 - 2433.3
138.3 2429.5
200.0 2367.8

Casing: C1 2-inch sch. 40 PVC riser

Stabilization Test Data 11/4 and 11/19

Time pH Spec. Cond. [ Temp ('C)
C2 2-inch sch. 40 PVC 1046 8.17 8.57 mS/cm 10.5
sandpoint cap (0.48 ft.)
Screen: S1 2-inch sch. 40 PVC machine 1325 8.17 1.346 9.5
slot (0.10-slot) 1338 7.95 1.549 9.3
1346 7.95 1.404 9.4

S2

Sand Pack: 121.6 to 138.3 feet

10/20 (American #40)

Grout Seal: 0t0 116.8 feet

Bentonite clay grout

(1.5 Ibs bentonite to 1 gallon water)

Bentonite Seal: 116.8 t0 121.6 feet

Puregold Medium Chips (hydrated)

NOT TO SCALE

Approx. Q = 0.12 gal/min

Recovery Data Approx. s= 74 ft

=
o
o

o]
o

P 2]
o O

% Recovery

N
o

o

11/7 11/10 11/13 11/16 11/19
Time (min:sec)

Comments  Borehole drilled to approx. 200 ft. bgs; backfilled to 138.3 ft. bgs using hydrated bentonite chips.

Supervised by: RMW

Golder Associates

Date: 10/15/06




Depth (ft) Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND
Project Number: 063-2174
Survey Coordinates: N: 425006.2

E: 1364890.8

Well No. SHMW-13S

Boring No. X-Ref: SHMW-13

Elevation Ground Level 2568.0 ft

Top of Casing 2570.8 ft

Drilling Summary

Construction Time Log

Total Depth: 76.0 ft Start Finish
Borehole Diameter: 6.0 in Task Date | Time | Date | Time
Casing Stickup Height: 2.8 ft Drilling 10/27

Driller: BOART LONGYEAR

(ALVIN ANDERSON) PVC 10/27 | 1225

Rig: GP24-300RS Rotosonic

Sand Pack 10/27| 1325

Bits(s): 6-INCH RS

Bent. Seal 10/27| 1340

Drilling Fluid:  water (~1200 gals.)

Grout 10/27] 1350

Protective Casing:  7-FT. STEEL

43.2 2524.8

Well Design and Specifications

Basis:
Casing String(s): C = Casing, S = Screen
Depth String(s) Elevation

+2.8 - 553 Ci 2565.2 - 2512.7

\\\\\Y @@ @@~ O  —mm

53.2 2514.8

55.31 -2512.7

553 - 74.8 S1 2512.7 - 2493.2

Well Development

Depth to water initial:  40.83ft final: 76.52 ft
Well developed with a bailer and pump on

748 - 75.0 Cc2 2493.2 - 2492.9

11/2/06, 11/4/06, 11/7/06, and 11/9/06.

74.8 - 2493.2

75.5 -2492.5

76.0 2492.0
N/A

76.0 2492.0

Casing: C1 2-inch sch. 40 PVC riser

Stabilization Test Data 11/11 and 11/13

Time pH Spec. Cond. Temp (°C)

C2 2-inch sch. 40 PVC 1058 8.23 2.91 mS/cm 8.2
sandpoint cap (0.48 ft.) 1203 8.25 2.87 8.4

Screen: S1 2-inch sch. 40 PVC machine
slot (0.010-slot) 1021 8.22 2.92 9.4

S2

Sand Pack: 53.2 to 76.0 feet

10/20 (American #40)

Grout Seal: 0 to 43.2 feet

Bentonite clay grout

(1.5 Ibs bentonite to 1 gallon water)

Bentonite Seal: 43.2 t0 53.2 feet

Puregold Medium Chips (hydrated)

NOT TO SCALE

Approx. Q= 0.2 gal/min

Recovery Data Approx. s= 30 _ft

NOT RECORDED

% Recovery

0

00:00 05:00 10:00 15:00 20:00
Time (min:sec)

Comments: N/Aindicates not applicable.

Supervised by: RIM

Golder Associates

Date:10/27/06




Depth (ft)

2.6

0.0

7.1

Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

16.8 - 17.0 Cc2 2497.3 - 2497.1

Site Location: South Heart, ND Well No. SHMW-14A1
2516.8 Project Number: 063-2212 Boring No. X-Ref: SHMW-14
05141 Survey Coordinates: N: 433181.7 Elevation Ground Level 2514.1 ft
E: 1365965.0 Top of Casing 2516.8 ft
Drilling Summary Construction Time Log
Total Depth: 17.0 ft Start Finish
Borehole Diameter: 7.5 in Task Date [ Time | Date | Time
Casing Stickup Height: 2.65 ft Drilling 5/5/07| 11:30 | 5/5/07| 11:50
Driller:  Braun Intertec
(Chris, Brian, Brad) PVC 5/5/07| 11:59 [5/5/07| 11:59
Rig: CME 850 Sand Pack 5/5/07| 11:59 [5/5/07| 12:55
Bits(s): Hollow Stem Auger
Bent. Seal 5/5/07| 12:55 [5/5/07| 13:00
Drilling Fluid: None (See Comments)
Grout Seal 5/5/07| 13:35 [5/5/07| 13:40
Protective Casing: 6-inch diam. Steel
Protector 5/5/07| 13:40 [ 5/5/07| 13:45
Well Design and Specifications
Basis:
Casing String(s): C = Casing, S = Screen
Depth String(s) Elevation Well Development
2507.0 +2.6 - 12.0 C1 25115 - 2502.1
12.0 - 16.8 S1 2502.1 - 2497.3 Depth to water  initial: 9.68 ft final: ~19.5 ft

Well developed with a pump on 5/17/07

Casing: C1 2-inch diam. Sch 40 PVC

Stabilization Test Data

Time pH Spec. Cond. | Temp ('C)
C2 2-inch diam. Sch 40 PVC 1613 7.75 2.71 mS/cm 8.4
Threaded end cap 1618 7.73 2.86 8.7
Screen: S1 2-inch diam. Sch 40 PVC 1623 7.69 2.97 8.1
with 0.010-inch slots 1627 7.69 3.02 7.9
1630 7.72 3.03 8.1

S2

Sand Pack: 9.2 t0 17.0 feet

45/55 Red Flint Sand

Grout Seal: 1to 7.1 feet

CETCO Volclay Grout 20% solids

N/A

2497.1

2497.1

Bentonite Seal: 7.1t0 9.2 feet

Puregold Medium Chips (hydrated)

NOT TO SCALE

Recovery Data

20

Approx. Q = 1.5 gal/min
Approx.s= ~9.8 ft

% Recovery

NOT RECORDED

00:00 10:00

20:00

Time (min:sec)

30:00

40:00

Comments
placing grout.

Puregold bentonite chips (bentonite seal) placed from 7.1 to 9.2 feet were hydrated with water before

N/A indicates not applicable.

Supervised by: Sarah Doyle and Robin Witt

Golder Associates

Date: 5/5/07



Depth (ft)

2.5

Elevation (ft)

0.0

19.2

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND Well No. SHMW-14A2
2516.9 Project Number: 063-2212 Boring No. X-Ref: SHMW-14
2514.4 Survey Coordinates: N: 433184.7 Elevation Ground Level 2514.4 ft
E: 1365967.5 Top of Casing 2516.9 ft
Drilling Summary Construction Time Log
Total Depth: 29.0 ft Start Finish
Borehole Diameter: 7.5 in Task Date | Time | Date | Time
Casing Stickup Height: 249 ft Drilling 5/5/07| 8:15 [5/5/07| 8:47
Driller:  Braun Intertec
(Chris, Brian, Brad) PVC 5/5/07| 9:25 |5/5/07| 9:27
Rig: CME 850 Sand Pack 5/5/07| 9:27 [5/5/07| 9:56
Bits(s): Hollow Stem Auger
Bent. Seal 5/5/07| 9:56 [5/5/07| 10:06
Drilling Fluid: None (See Comments)
Grout Seal 5/5/07| 10:45 [ 5/5/07| 11:14
Protective Casing: 6-inch diam. Steel
Protector 5/5/07| 11:14 | 5/5/07| 11:16
Well Design and Specifications
Basis:
Casing String(s): C = Casing, S = Screen
Depth String(s) Elevation Well Development
2495.2 +2.5 - 24.0 Cl 2511.9 - 2490.4
240 - 28.8 S1 2490.4 - 2485.6 Depth to water  initial: 9.92 ft final: 11.92 ft
28.8 - 29.0 Cc2 2485.6 - 24854 Well developed with a pump on 5/17/07
. . . Stabilization Test Data
Casing: C1 2-inch diam. Sch 40 PVC

Time pH Spec. Cond. | Temp (°C)

C2 2-inch diam. Sch 40 PVC 1550 7.71 2.64 mS/cm 9.2

Threaded end cap 1553 7.75 2.71 9.1

Screen: S1 2-inch diam. Sch 40 PVC 1556 7.76 2.71 9.1
with 0.010-inch slots 1559 7.75 2.68 8.8

S2 1604 7.75 2.71 9.7

Recovery Data Approx. Q = 1.5 gal/min
Sand Pack: 21.3 t0 29.0 feet Approx.s= 2 ft

45/55 Red Flint Sand

Grout Seal: 110 19.2 feet

CETCO Volclay Grout 20% solids

2485.4

N/A

2485.4

Bentonite Seal: 19.2 to 21.3 feet

Puregold Medium Chips (hydrated)

NOT TO SCALE

20

2
)
3
3 NOT RECORDED
o
S

0 T T T

00:00 10:00 20:00 30:00 40:00

Time (min:sec)

Comments

Puregold bentonite chips (bentonite seal) placed from 19.2 to 21.3 feet were hydrated with water before

placing grout.

N/A indicates not applicable.

Supervised by: Sarah Doyle and Robin Witt

Golder Associates

Date: 5/5/07




Depth (ft)

29.9

31.9%

Elevation (ft)

MONITORING WELL CONSTRUCTION SUMMARY

34.9

39.8

40.0

40.0

N/A

40.0

NOT TO SCALE

Site Location: South Heart, ND Well No. SHMW-14S
2517.1 Project Number: 063-2212 Boring No. X-Ref: SHMW-14
95146 Survey Coordinates: N: 433187.9 Elevation Ground Level 2514.6 ft
— E: 1365969.9 Top of Casing 2517.1 ft
Drilling Summary Construction Time Log
Total Depth: 40.0 ft Start Finish
Borehole Diameter: 7.5 in Task Date | Time | Date | Time
Casing Stickup Height: 2.51 ft drilling 5/4/07| 11:45 | 5/4/07| 13:30
Driller:  Braun Intertec
(Chris, Brian, Brad) PVC 5/4/07 | 14:10 |5/4/07| 14:15
Rig: CME 850 Sand Pack 5/4/07| 14:15 | 5/4/07| 15:32
Bits(s): Hollow Stem Auger
Bent. Seal 5/4/07| 15:32 | 5/4/07| 15:40
Drilling Fluid: SW pipeline (~75 gals.)
Grout Seal 5/4/07| 16:18 | 5/4/07| 16:54
Protective Casing: 6-inch diam. Steel
Protector 5/4/07| 16:55 | 5/4/07| 17:00
Well Design and Specifications
Basis:
Casing String(s): C = Casing, S = Screen
Depth String(s) Elevation
2484.7 +25 - 34.9 C1l 2512.1 - 2479.7 Well Development
349 - 39.8 S1 2479.7 - 2474.8 Depth to water  initial:  9.95ft final: 33 ft
39.8 - 40.0 C2 2474.8 - 2474.6 Well developed with a pump on 5/17/07
1-2482.7 - -
Stabilization Test Data
Casing: C1 2-inch diam. Sch 40 PVC
Time pH Spec. Cond. Temp (C)
2479.7 C2 2-inch diam. Sch 40 PVC 1433 7.45 2.38 mS/cm 10.1
Threaded end cap 1443 7.40 2.74 10.2
Screen:  S1 2-inch diam. Sch 40 PVC 1459 7.43 2.71 10.2
with 0.010-inch slots 1535 7.47 2.75 9.2
S2 1542 7.49 2.32 9.9
Approx. Q= 1 gal/min
Recovery Data P p—
Sand Pack: 31.9 to 40.0 feet y Approx. s = 23.05 ft
45/55 Red Flint Sand 20
2
()
. >
Grout Seal: 0 to 29.9 feet : 3 NOT RECORDED
] CETCO Volclay Grout 20% solids 9]
-2474.6 cg
 — B
T2474.6
— Bentonite Seal: 29.9 to 31.9 feet 0
2474.6 Puregold Medium Chips (hydrated) 00:00 10:00 20:00 30:00 40:00

Time (min:sec)

Comments

Drilled to 40 ft., sampled to 42 ft. Puregold bentonite chips (bentonite seal) placed from 29.9 to 31.9 feet

were hydrated with water before placing grout.

N/A indicates not applicable.

Supervised by: Robin Witt

Golder Associates

Date: 5/4/07




Depth (ft)

Elevation (ft)

2464.3

2461.8

2457.2

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND Well No. SHMW-15A1
Project Number: 063-2212 Boring No. X-Ref: SHMW-15
Survey Coordinates: N: 448524.1 Elevation Ground Level 2461.8 ft
E: 1376139.3 Top of Casing 2464.3 ft

Drilling Summary Construction Time Log
Total Depth: 141 ft Start Finish
Borehole Diameter: 7.5 in Task Date [ Time | Date | Time
Casing Stickup Height: 251 ft Drilling 5/4/07| 8:25 |5/4/07| 8:46
Driller:  Braun Intertec
(Chris, Brian, Brad) PVC 5/4/07| 8:50 |5/4/07| 8:55
Rig: CME 850 Sand Pack 5/4/07| 8:55 [5/4/07| 9:30
Bits(s): Hollow Stem Auger

Bent. Seal 5/4/07| 9:30 |5/4/07| 9:37
Drilling Fluid: None

Grout Seal 5/4/07{ 10:10 [ 5/4/07| 10:15
Protective Casing: 6-inch diam. Steel

Protector 5/4/07| 10:15 | 5/4/07| 10:17
Well Design and Specifications
Basis:
Casing String(s): C = Casing, S = Screen

Depth String(s) Elevation Well Development
+25 - 9.0 Cl 2459.3 - 2452.8

9.0 - 138 S1 2452.8 - 2448.0

13.8 - 14.0 Cc2 2448.0 - 24479

Depth to water  initial: 9.65ft final: 11.39 ft

Well developed with a pump on 5/17/07

Casing: C1 2-inch diam. Sch 40 PVC

Stabilization Test Data

Time pH Spec. Cond. Temp (°C)

C2 2-inch diam. Sch 40 PVC 0856 7.34 3.20 mS/cm 7.5

Threaded end cap 0906 7.31 3.14 8.0

Screen: S1 2-inch diam. Sch 40 PVC 0918 7.32 3.20 7.2
with 0.010-inch slots 0927 7.32 3.20 8.2

S2 0935 7.34 3.16 7.0

Recovery Data Approx. Q = 0.6 gal/min
Sand Pack: 6.8 to 14.1 feet Approx.s = 1.74 ft

45/55 Red Flint Sand

Grout Seal: 1to0 4.6 feet

CETCO Volclay Grout 20% solids

2447.7

N/A

2447.7

Bentonite Seal: 4.6 to 6.8 feet

Puregold Medium Chips (hydrated)

NOT TO SCALE

20

NOT RECORDED

% Recovery

00:00 10:00 20:00 30:00 40:00
Time (min:sec)

Comments

Puregold bentonite chips (bentonite seal) placed from 4.6 to 6.8 feet were hydrated with water before

placing grout.

N/A indicates not applicable.

Supervised by: Robin Witt

Golder Associates

Date: 5/4/07




Depth (ft)

2.3

0.0

14.7

Elevation (ft)

2464.3

2462.0

2447.3

MONITORING WELL CONSTRUCTION SUMMARY

Site Location: South Heart, ND Well No. SHMW-15A2
Project Number: 063-2212 Boring No. X-Ref: SHMW-15
Survey Coordinates: N: 448528.3 Elevation Ground Level 2462.0 ft
E: 1376138.0 Top of Casing 2464.3 ft
Drilling Summary Construction Time Log
Total Depth: 23.7 ft Start Finish
Borehole Diameter: 7.5 in Task Date [ Time | Date | Time
Casing Stickup Height: 230 ft Drilling 5/3/07| 16:28 [ 5/3/07| 16:50
Driller:  Braun Intertec
(Chris, Brian, Brad) PVC 5/3/07| 16:52 [5/3/07| 17:00
Rig: CME 850 Sand Pack 5/3/07| 17:00 [5/3/07| 17:42
Bits(s): Hollow Stem Auger
Bent. Seal 5/3/07| 17:42 [5/3/07| 17:47
Drilling Fluid: None (See Comments)
Grout Seal 5/4/07| 7:55 [5/4/07| 8:15
Protective Casing: 6-inch diam. Steel
Protector 5/4/07| 8:15 |5/4/07| 8:20
Well Design and Specifications
Basis:
Casing String(s): C = Casing, S = Screen
Depth String(s) Elevation Well Development
+2.3 - 18.6 C1 2459.7 - 2443.4
18.6 - 23.4 S1 2443.4 - 2438.6 Depth to water  initial: 9.16 ft final: 24.31 ft

234 - 236 Cc2 2438.6 - 2438.4

Well developed with a pump on 5/17/07 and

with a bailer on 5/22/07

Casing: C1 2-inch diam. Sch 40 PVC

Stabilization Test Data

Time pH Spec. Cond. Temp (°C)
C2 2-inch diam. Sch 40 PVC 1143 7.72 3.12 mS/cm 11.1
Threaded end cap 1201 7.66 2.96 8.2
Screen: S1 2-inch diam. Sch 40 PVC 1221 7.78 2.92 8.2
with 0.010-inch slots 1332 7.80 2.97 8.8

S2

Sand Pack: 16.7 to 23.7 feet

45/55 Red Flint Sand

Grout Seal: 1to 14.7 feet

CETCO Volclay Grout 20% solids

N/A

2438.3

2438.3

Bentonite Seal: 14.7 to 16.7 feet

Puregold Medium Chips (hydrated)

NOT TO SCALE

Recovery Data

Approx. Q = ~ 0.05 gal/min
Approx. s = 15.38 ft

20

% Recovery

NOT RECORDED

00:00 10:00

20:00

Time (min:sec)

30:00

40:00

Comments
placing grout.

Puregold bentonite chips (bentonite seal) placed from 14.7 to 16.7 feet were hydrated with water before

N/A indicates not applicable.

Supervised by: Robin Witt

Golder Associates

Date: 5/3/07



Depth (ft)  Elevation (ft) MONITORING WELL CONSTRUCTION SUMMARY
Site Location: South Heart, ND Well No. SHMW-15S
2.7 2464.4 Project Number: 063-2212 Boring No. X-Ref: SHMW-15
0.0 24617 Survey Coordinates: N: 448532.3 Elevation Ground Level 2461.7 ft
' — E: 1376136.5 Top of Casing 2464.4 ft
Drilling Summary Construction Time Log
Total Depth: 33.7 ft Start Finish
Borehole Diameter: 7.5 in Task Date | Time [ Date | Time
Casing Stickup Height: 2.73 ft Drilling 5/3/07| 11:40 | 5/3/07| 13:25
Driller:  Braun Intertec
(Chris, Brian, Brad) PVC 5/3/07| 13:40 | 5/3/07 | 13:45
Rig: CME 850 Sand Pack 5/3/07| 13:45 | 5/3/07| 14:57
Bits(s): Hollow Stem Auger
Bent. Seal 5/3/07| 14:57 [ 5/3/07| 15:07
Drilling Fluid: None (See Comments)
Grout Seal 5/3/07| 15:37 | 5/3/07| 16:06
Protective Casing: 6-inch diam. Steel
Protector 5/3/07| 16:06 |5/3/07| 16:17
Well Design and Specifications
Basis:
Casing String(s): C = Casing, S = Screen
Depth String(s) Elevation
23.9 2437.8 +2.7 - 28.6 Cl 2459.0 - 2433.1 Well Development
28.6 - 33.3 S1 2433.1 - 2428.4 Depth to water  initial: 1.59ft final: 1.8 ft
33.3 - 337 C2 2428.4 - 2428.0 Well developed with a pump on 5/17/07
25.947 1-2435.8 - -
Stabilization Test Data
Casing: C1 2-inch diam. Sch 40 PVC
Time pH Spec. Cond. Temp (C)
28.6 2433.1 C2 2-inch diam. Sch 40 PVC 1032 7.65 2.37 mS/cm 8.9
Threaded end cap 1043 7.64 2.40 9.1
Screen:  S1 2-inch diam. Sch 40 PVC 1105 7.86 241 9.3
with 0.010-inch slots 1133 7.68 2.44 9.5
S2 1154 7.71 2.40 9.3
Approx. Q = ~0.7 gal/min
Recovery Data —_—
Sand Pack: 25.9 to 33.7 feet y Approx.s= 0.21 ft
45/55 Red Flint Sand 20
2
()
. >
222 srout Sii‘TCO \} t|°|23-g feett 20% solid g NOT RECORDED
] Q
33.7 1 2428.0 olclay Grou 6 solids g
33.7 12428.0
N/A — Bentonite Seal: 23.9 to 25.9 feet 0 : : :
33.7 2428.0 Puregold Medium ChIpS (hydrated) 00:00 10:00 20:00 30:00 40:00
NOT TO SCALE Time (min:sec)

Comments Puregold bentonite chips (bentonite seal) placed from 23.9 to 25.9 feet were hydrated with water before

placing grout.

N/A indicates not applicable.

Supervised by: Robin Witt Golder Associates Date: 5/3/07



B4-g1-20a2 61:e85PM FROM WATER SUPPLYs INC.
BOARD OF WATER WELL CONTRACTORS SHO-01

O E. BOULEVARD AVE., DEPT. 970 BISMARCK, NORTH DAKOTA 58505-0850

WELL DRILLER'S REPORT

TO 17818734355 F. &

SHC Identification

State lawy roquires that this report be filed with the State Board of Water Well Contrachors 1w ithin 30 days after complation or aba:uimmmnt of the wall,

1. WELL OWNER

wane | RKisdergy Inc

Adipess| 2035 Main, Suite 2004
. | _Sheridan, WY 82801

2. WELL{LOCATION West well 2a
E S 139-98-17CBB

county | Stazk
SWi/4 WWi/ca MWi/4 Sec.17 Twp.1l38 u.nge. 98

3. PROPOSED USE __ Geothermal X_Monisoring

i Domestie Irrvigation Indusgtrial

Losmeek 0 mundeipal Test Hole
4. METHOD DRILLED

Cab.l.e ‘ . Reverss Rotary Boved
38 FGEWE) d Rotacy Jetted Aunger

1'{ othez, specify

5. WATER QUALITY.

. Was' @ walter gample gollected for:
Chemical: analyses? _Yes X ¥o

. Bacteriological Analyses? __ Yes X No

If &b, L what laboratory was it sent

6. WELL CONSTRUCTION ‘

Diamkter| of Hole. inches Depth 240  fest

Casihg: | __ Stesl #_Plastis . Concrete
: X threaded . Weldeq __ GOther

IT ether specify

Fipe Weight: Diamester: From: TO:

Cib/fe 2 inches +2.2 feer 217 +5_fast
b/t Ewinclmﬁ:s 227.5 feer 232 <5 feet

o lpse inches feat Feet
Was perforated pips used? fes . X wo
vepférated pips set from £t to feek
Was casing left open end? Yez - X HNo

g e . —a
Was & well gcreen installed? X ves No
Material | BVC Diameter 2 inches
Slet Sizell set from217.,35 feer ro227, S feet
Flot Size - met from feat to fmet
Was packéer oc seal uaged? Yk }{ Ho
If ¢, what material Depth

(‘j
Typs of yell: Straight screen  Gravel packed . xi ’Q'} Y

Depth grduted: ¥rom O To 207
Grouting jmaterial: Cement Okher_X
15 ather eupl&inznﬂﬁntﬂnite Chips

well hesad complat.icén: Pitless unit

12Y above grade i Cther X
If other, specity _2.2' above grade
Was pump mstalled? —y=s X¥o

. Wag well disinfected wpen completion? WJ"E’ Mo
© WSIGZ\WDRPTOL

7. WATER LEVEL, i
Statlc water level 1389, '?%__:Tem:: below surface

S IT flowing: clesed-in presgure psi

GFM flow through : inch pips
Contrelled by: Valve rRedicers other
I{ other, specify i

8. WELL TEST DATA - é
Pump Bail=r | othexr
Purping level below land surface |
0. after. Lirs . pumping . &pm
fr. afte r_ ~ hra. pu:(qﬁingu-;‘____—qpm
ft. afber. hyg, pumping 2]

9. WELL LOG Depbh (Fa. )

‘Formation Te
8ilt, yellowish brown, ox;.chzed 10
Clay, yellowish brown, cxidized 15
Clay, brown,Shale ‘ 23
‘Rock 4 23.5
Shale, brownish gray i 2g
Shale, light gxay : 35
Lignite 37
Shale, gray w/mignita lensaa 66
‘Tignite 72.5
Shale, gray f : 95.5
Lignite o7
‘Shale, gray, rock at 113 | . 130
Sand, silty, gray 138
Lignite _ 158
Shale, gray ' 186
Shale, silty, gway 187
Sand, fine, silty f ‘ 227
Sandzricne rock : 228
Sand, fine 233
Shale, green : 240

{vae separate sheet if necessary)
10. DATE COMPLETED _ 27 Max 02

11. WAS THE HOLE PLUGGED OR ABANDONED'F

tes __ X No |

1f 50, how? :

12. REMARKS 400# of abrasives Ine sand
paclk to 207, 625# bentonite chips te

13. DRILLER'S CERTIFICATION
Thiz well was drilled under my jurisdicti an and toio
report im true Lo tha best of my hnnwieﬂye

heate No.

£i.
/ "55’”;

Driller’2 of Firm's Name

e t’r// Dpdds: 1&}, s s

Addrass
/ék%/wigf //AO !2;‘*’%;-)&

g4



ahobson
Text Box
SHO-01

SHC Identification


A4-p1-2002 81:85PM  FROM WATER SUPPLY. 1

MC. TO 17218734355 P.E3

BOARD OF WATER WELL CONTRACTORS SHO-02

900 E. BOULEVARD AVE, DEFT. 770 ™ BISMARCK, NORTH DAKGTA 58505.0850

WELL DRILLER'S REPORT 5

SHC Identification

Btate law yequires that this peport ba fled with the State Board of Water Well Contractors within 30 days afler completion or \bmdanmxmt af the well

1. WELL DWNER

Name
Address

2. WELL LOCATION

] Iﬁ.energ’ir Inc

(203 5 Main, Suite 2004

Isheridan, Wy 82801

Center well 2B
----------- 130-58-17CBB

County _iStavk _
BWi/4 BWi/e MWi/4 Sec.17 Tup. 138 v .Rge B8 w
3. PROPGSED USE __ Geothermal X _wonitoring
%Domestic Irrigation Industeial
__.stqdok Munieapal __Test Hole
4. METHOD DRILLED
Cable Revisrsa Rotary Bored
% Ec:“wmd Fotary Jettad Anger
It‘ other) specilfy
5. WATER QUALITY !
Was & waper sample, collected for;
GHemical analyses? o des X No
- Bgeteriological Analyees? Yez X No

If 50, to what laboratory was il sent?

6. WELL "DNST RUCT ION

of meles: /ﬁ inches Dépth_“lﬁﬁimt“eet

7. WATER LEVEL 1 :

Sratic water level Feetibelow surface
1% Blowing: closedrin pressure - pEiL
R Llow . through : inoh pipe
‘wontrolisd by: Valve ﬁ.e::lucfeerz : (E)t.her

. . i
I1f other, specify !
i

& WELL TEST DATA i : :
Pump . Bailer . Dther !
Pumping level below. land surface '
ft. after | hrs.pumping | gpim
fr. after ' hrs. pumpling apm
fit. aftax__hrs‘pmpé.nq ) gD
9. WELL LOG | Depthi(Ft.)
Formation . TS
Silt, vellowish brown, axmd&ae& ¢ 10
Clay, yvellowish brown, oxz&ized P15
Clay, brcwn,Shale 23
Roclk j 23.5
Shale, brownish gray i . 28
Shale, light gray i , 35
Lignite - 37
Shale, gray w/lignite l@nses T 66
Lignite i 72.5
Shale, grav g $5.5
Lignite i P87
ghale, gray, rock at 113 | . 130
Sand, silty, gray : 138
Tignite P 1156
Shale, gray ‘ -158

Dismeter .
Casipg: Stesl X Plastic Concrete i
- {E_mareaded Welded __Other I
1f other! specify - i
Pipe wWeight: Diameter: From: . T
. in/ft . 2 inches _+2 feet 147 fae: ‘ ; i
in/Et inches foet __feet {(Uze separate shest if necaabarﬂ'
IB/EE inches feet feet
Waz perforated pipe usad? Yem #_No 10. DATE COMPLETED__ 28 Max 02
Perferatpd pipe set from £t to fect
Was easite left open end? ow ¥ Ne 11. WAS THE HOLE PLUGGED OR ABAN{}'@NB{’J?
Was 2 well screen installed? K YTes Mo ees X No ;
Material] PYVC Diameta; 2 inches if so, how? I
slot Size 10 set from 147 feet to T157 fast : :
zmu 5;;-m e e et o ~ oot 12. REMARKS 280% of Abrasives Inc sand
[ — St . T pack Lo 142', 1,400% hentanlte chips
Was dackec oo seal used? Ve K e , .
‘ i —_— — to 3 cuttlngs to surfaca. ‘
IT 50, what material Depth ft o e :
Type. of well: Straight zcreen  Gravel acked H = - : .
T _ T Sl 15. DRILLER'S CERTIFICATION ;
Dep : grouted: fro@m T CThis waell wos drilled wnder my jurisdiciion and this
zrouking matexial: | Cement Otlmr g CEpOCE 12 true Lo the bezt of wy knwiecge ) }
- - .
1 QF%Lf explain: Béﬂhnnl‘ta ChJ'PS Deilleg's opr Figm'2 Name E -‘tiE:.cate- No.
Wall heafl completisn; Pitless unit HMeo i &Oeidlfat g, Tare ! / b &
12" sbove grade | Otker ¥ Addt:‘Ss i : :
1% other| spasify _2‘ above grade . LM{ ade SV C;né@: L% e 3 .
Was pump installed] 2 M o e
Was well|disinfected upen completion? _ yes HNo ]
WEIQZ\ W .

RPTDI ~ !



ahobson
Text Box
SHO-02

SHC Identification


B4-E1-28a2 a1l:aerPM FROM  WATER SUPPLY. IMNC. TO 17@18734355 F.o4

BOARD OF WATER WELL CONTRACTORS SHO-03

%00 E. BOULEVARD AVE, DEPT. 771 * BISMARCEK, NORTH DAKOTA 53505-0850

i ’ ; SHC Identification
WELL DRILLER'S REPORT : !

Stite Taw requires that this seport be filed with the Btate Posrd of Witer Well Contractors within 30 daye after tomplotion or abandonsment of the well.

1. WELL OWNER 7. WATER LEVEL !

vame _ | Kienergy Inc Static water level Feet below zurface
Adciress 203 s Ma;,n, Buite 2004 If flowing: closed-in presguge | P pai
Shexidan, Wy 82801 . D OB flow thoough incH pipe
Controlled by: ‘Valve Reducers ;Ochez&

2. WELL LOCATION East well 2C . if other, specity T

L LI 139~-98~17CBB
i | | ‘ - 8. WELL TEST DATA,
. i i - Pumm - Bailer Other’
“““““““ et ' i CPumping level below land surface .

oo I ' - fr. after hrg.pumping gpm
| ! ! . tr. aftey hrz. pumging . i gpm

T ————— ft. afber hrs.pumging L dpm

County | Stark

EWi/4a .&:gWUa NW1/4 gec.17 1wp.139 w.nge. 98 w 9. WELL LOG Deptht“ }
B Formation
3. PROPOSED USE wGeothermal X Monitoring Silt, yellowish brown, axiﬂa.zed 10
__DPomestic  __Irrigation __ Industrial  Clay, yellowish brown, oxidized = 15
—.5Epek O Munieipal  _ Test Hols ‘Clay, bx:mm Bhale | - 23
, Rock 23.5
4 METHOD DRILLED i Shale, brwmsh gray % . 28
__Cable i heverse Rotary _  Bored ‘Shale, light gray g <1
X ¥orword Rotary .__Jettaed . Auger Lignite i . a7
If other, specify | o ‘Shale, gray w/lignite lenses 66
5. WATER QUALITY o | s
Weg' & wam':gz sample’ aallected fox: Shale, gray ’ L
Chemical andlyses? __Yes _waro . ‘|
: .. Bacteriglogical Analyses? __MYa X no !
If se, to what Laboratory was it sent?

6. WEI—L LONSTRUCT ION .
Diameter] of Hole | inches pepth 73 feet
Cazihg: __;Staél g ¥ rFlastic ___Concrete
X Threaded ___Welided ___Other

If other) specify .

Pipe Weiffht! Dismeter: From: Ta
in/tr 2 inches 42 feet &8 reet
- O —— i :
—_— e inches feer  feet {Uze separste oheet if neteosary]
IR £ Anghas feet feet ) i
Was perfdrated pipe ussd? Vs X e 10. DATE COMPLETED 28 Mar 02
Fe!:‘fé:-rat%d pipe sct;: from ft to . Teet ‘ _ i
Was Gacihg Teft opie sads ves _ K '§o 11 WAS THE HOLE PLUGGED OR ABANDONED?
Was & well screen installed? H vas - He _ res X No
Material ! BVQ . Didmet-er o 1=‘1an-3 if 20, how? i
Slot 8izé 10 set :from 688 faar to "73 feat . | g :
Siot S1ad T e pans et b feec  12-REMARKS 120# of Abrasives Inc sand
] ) - ) S bpack to 72, 450% bentcm.t@ c:h:.ps to
Was packer or 584l used? Yes ®K me ) i
A 2', cuttings to surface. :
If so, w]]at material Depth fe 04 & |
Type of well: Straight screen__Gravel packed X o -
- s Toom 0 ] ' 13. DRILLER'S CERTIFICATION g ,
PLA groute Eram_ To 7?7 : Thiz well waz drilled under my jurizdietion and thi’;s
Grouking Imfatanal \f:emant obhev— x Fepost iz trle ko bthe best al my knowledge :
£ other | in: B Chi : i
:; lj hﬂrdﬁ?cplaln an:‘o?ite S S Drillec's or Firm's Nama ICsrtJ.f;caL@ Yo.
We ead comp &txc«n itless unit , Mg /(il‘g l & &
. : e dd il g T, K.
127 above grade i oOther X : © Address L7¢edd. & < ; :
1E p i 7 .
otner,| specify |2 above grade s b A D E@e——iw
Was pump ,matmle:j”‘ —Yes Hio =

: © Was well Edislnfeczem upen completion? yes XN’(:
W*‘IQZ\WDRPTM



ahobson
Text Box
SHO-03

SHC Identification


B4-a1-2082 @1 : a7

L WELL|OWNER

Name

K’a.emexgy Inoc

Address

2. WELL [LOCATION

Ceunty

3. PROPGSED USE
s DONESE LS

Sto

4 ME’I‘H(j}D DRILLED

Istark
NE1/4 MEi/4 NBE1/4

FROM WATER SUPPLY.
BOARD OF WATER WELL CONTRACTORS

900 B. BOULEVARD AVE, DEFT. 770 * BISMARCK, NORTH DAKOTA 38503-0850

WELL DRILLER'S REPORT

State lawlrequiraes that tms meport be filed with the State Bosrd of Water Well Contractors within 30 days after completion or abax

203 S Main, Suite 2004
_Sheridan, WY 82801

et o, e e

e o o st i

South well 11a
139-98~23a88

Geathalmal

| Irrvigation

ck 5 i Municipal

Sec.23 Twp.139 w.Rge.98 w

K___‘Moni toring
Industxi. al
Test: Hole

mc'éble i Reverse Rotary _ _Bored
X Forwoxd Rotary ;_-J%t%:&cﬁ ___hug=z
If other, specify |,
5. WATER QUALITY |
Was & water zample, coilected Tor:
Chemical éxnaiyaas? _ Yes - N2
Baptericlogita) Analyses? __¥us X No
I£ 80, to what labdpatory was it sent?
6, WELL CONSTRUCTION
Diamster lof Hole inches  Depth 195 ___teet
Cagingi |__ St=el # Plastic mc.'cmwm-ta
X | Threaded  __ Welded __Other
If other, specify
Pipe Weight: Diamerep: From: TC:
b/£s . _2 inohes _#2 feet 175 feet
b/ ____Q_f.hchr:s i85 reer __Z,Qiamfaaa
b/t o inches fack feey
Wag perforated pipe uzed? Ves X_N«;
Ferforated pipe mn; Erom £€r bo faar
Was casing left open end? Yes MK_-.NG
was & welll screen iinm:allad" R ves No
Matgrial |[BVC i Diameter 2 -inches
Slot sizd 10 ser From 375 reer to 3,85 feet
Flot dize) set from feel bo __feat
Was packelr ot seal used? ves __ X Mo
IT so, whiat materiah Dapth ft
Type of well: Mraight screen Grave] pack&d b
Depth gropted: Emm 0 To_ 173
Grouting materisl: Cement Octher & -
If otheyx prplain: Bm‘tcmita Chi.ps
Well head cm’r}flel:ion Pitless unit
12" above|grade Cther X
If other, |specify _da'?'__ above grade .
- Was pump Lnstahcq?ﬁ ves_Xiic
Wag well iia;nfeat:e{i WEon QQ!‘ﬂpI.“thﬁ’ L vds Eno
WSI10Z\WDRPTO1 o

INC

TO

17218734355

F. e

SHO-04

c SHC Identification
dunmehf&fi}énwell.
7. WATER LEVEL :
Stgtic water lavel Feod below surface
CIf flowing: closed-in pressure pai
‘GFM flow thesugh ioch; pipe
Cc.-ntrc-im}ed by Valve Redulers | Qther
If other, specify
8. WELL TEST DATA L
‘ Pump Bailer Other
Pumping level below land surface
ft. after hra.purging |_gpm
fr. afters D, pumping i gem
£t. afzex hrs. pumpling | gpm
‘9. WELL LOG ! De'bth{?t
Formation | : TO
Clay, silty to sandy, yallmwmah g
_ brown, ‘oxidized ; i 10
‘Shale, yellowish brown, oxidized |18
Fhale, sdlty, brown, w/ organihm | 21
Silt, sandy, gray | 42
Sand, silty gray f L4
TLignite | SQ 5
Shale, light gray 4 . 72
Zignite & brown organic ghg‘,l. P74
#ilt, sandy, gray _ | 76
Shale, silty, gray, lime rqck at
___A007 & lignite at 108! | 1108
Shale, greenish gray | 1112
Shale, silty, gzay 1129
Sandstone {133
Shale, =ilty, gray ‘166
Shale, brown, organic ‘ 1170
Shale, silty, gray w/lignite seam 172
Lignite 185
Shale, gray 2195

{use weparates sheet 1f nocesd

10. DATE COMPLETEDR _ 28 Maxr 02|

arcy)

11 WAS THE HOLE PLUGGED OR ABANDONED?

Tes
e

mX_}\‘tc

if zo, how?

12. REMARKS 1,240# of Abrasives Inc.
5504 bentonite
¢hips to 3', cuttings to surface.
ol R ' !

sand pack o 1737,

|

Bewlss W 5503

%3, DRILLER'S CERTIFICATION
This well was drilled under my jurisdictd
teporl iz true Eo the best of my knowledq

Drilles’s or Firw’s Name 1

Mo WL De:l tweg, e

Addresy

o ané this
o

E .
"-e‘rti.ﬁ;’.cab%!d .
=K



ahobson
Text Box
SHO-04

SHC Identification


B4-01-2002 A1:86PM  FROM

Stata lapr seqmizes that this mport be filed with the State Board of Water Wall Contractoss within 30 days sfter completiosn e

1. WELL OWNER
Name _| Kienergy Inc

WATER SUPPLY
BOARD OF WATER WELL CONTRACTORS

900 K. BOULEVARD AVE,, DEPT. 778 * BISMARCK, NORTH DAKOTA 58505-0850

IMNC.

TO

WELL DRILLER'S REPORT :

Address
Sharidan WY B28s01

2. WELL LOCATION

County | Stark

_203 & Main, Suite 2004

Noxrth well 11R
139~

SB-23325

NB1/d4 NB1/4 NE1/4 fec.23 Tup, 130 N.pge.98 w

3. PROFOSED USE

Geotharmal K_Moni Loring
Dimestic Irrigation Industrial
Stock Municipal Test Hole

4. METHOD DRILLED

Capla ReVveEoe Rotary
X forwgrd Rovary Jetted
If othe:, specify.

. bored
Auger

5. WATER QUALITY
Was'a watey sawple collected for:

7. WATER LEVEL |

17818734355

P.&s

SHO-05

SHC Identification

abindonment of the well

Stagic wabter Ievel Fedt below é,umace
IT flowing: ¢losed-in pressure Bel
GYM flow through 1nci1 pipe
Gontrolled byv: Vaive Reducaers Othex
If othey, specify :
8. WELL TEST DATA .
Dy Bailer Other
Pumpinyg level below land surface )
£, afrey Lrz punping E e
ft. after h:s.pursping. . gpm
£t. after hrsﬂpun@omg gpm
. |
9, WELL LOG : Depth (Ft. )
Formation i To
Clay, silty to sandy, y@llawn..ah
__brown, oxidized i 1o
$hale, vellowish brown, ofidized 18
Shale, silty, brown, w/ o g‘ana.c&; 23
8ilt, smandy, gray ' 42
Sand, silty gray 48
Lignite i 68,5
Shale, light gray | 72

Chemical analyses? Tas H____No [
Blagteriologicel Apalyses? Yas }{wﬁa‘} :
If s0, Lo what laboratory was it sent? i
6. WELL CONSTR{JGT i
Digmeter of Hole Z = “inches Deprh T2 fast '
Caging: steel # _Plastic Concrets ]
: H_Threaded wWelded Dther i
% other, gpecify
Pipe Weilght: Dismeter: From: T i
b/ttt _2 inches _+2 fest B0 _feet ‘
L/Ey  _  inches Feet feat {Ute geparate =nmet if Necesvary)
1B/ et inches foer feat i
e — . !
Yaz perforated pipe used? Yy x*_m:» 16. DATE (_,C}MPLETEDMZE May 02
Perforatad pipe sef Ffrom fr to feet ‘ .
Was casilug left cpen end? Tes X no 11. WAS THE HOLE PLUGGED OF ABANDONED?
Wae & well soraen installed? X ves ng:-, — s K Mo
M&lté:ial_wc , . Dlamet;cx: 2 inches it so, how? i
Slot size_ 10 get from 60 fee: to_ 70 teet
Tt bl set from P i 12. REMARKS 240% of zabraslvés Ine sand
By L3 f
Was packpr or seal used? tan X 'wo pack to 467, 300# bentcn&tﬁ chlps_tc
— f
If so, wWhat material Depth 3", cuttings to surface,

Type of well:
wep;;h grouted;

Ztralght soresgn

From O T

. Grave) packed X DLy
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