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Cobble coarse fine coarse medium fine

Size

Sample Depth (m)

 1B 0.25-0.55
2 0.61-1.22

Created by:   CW

Project: Golder Associates Checked by:  CNM
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APPENDIX TSD#1-B COMPARATIVE EVALUATION OF ALTERNATIVE SITES 
GEOLOGY, HYDROGEOLOGY & GEOTECHNICAL COMPONENT 
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ATTACHMENT TSD#1-B-3 
Packer Testing Results – BH09-3 through BH09-6 
(NRR Site) 



January 2013 Table TSD#1-B-3-1
Packer Test Results

NRR Site, CRRRC Project

12-1125-0045

Pressure k
(psi) (m/sec)

BH09-3 20.0 28.0 5.0 no take
BH09-3 20.0 28.0 10.0 no take
BH09-3 20.0 28.0 15.0 no take
BH09-3 20.0 28.0 20.0 no take

Average No take
BH09-3 24.0 32.0 10.0 no take
BH09-3 24.0 32.0 15.0 no take
BH09-3 24.0 32.0 20.0 1.7E-07
BH09-3 24.0 32.0 15.0 no take
BH09-3 24.0 32.0 10.0 no take

Average 1.7E-07
BH09-3 32.0 40.0 15.0 no take
BH09-3 32.0 40.0 20.0 no take
BH09-3 32.0 40.0 25.0 no take

Average no take
BH09-3 40.0 48.0 20.0 no take
BH09-3 40.0 48.0 25.0 no take
BH09-3 40.0 48.0 30.0 no take

Average no take
BH09-3 48.0 56.0 25.0 no take
BH09-3 48.0 56.0 30.0 no take
BH09-3 48.0 56.0 35.0 no take

Average no take
BH09-3 56.0 64.0 30.0 no take
BH09-3 56.0 64.0 35.0 no take
BH09-3 56.0 64.0 40.0 no take

Average no take
BH09-3 64.0 72.0 35.0 no take
BH09-3 64.0 72.0 40.0 no take
BH09-3 64.0 72.0 45.0 no take

Average no take
BH09-3 72.0 80.0 40.0 no take
BH09-3 72.0 80.0 45.0 no take
BH09-3 72.0 80.0 50.0 no take

Average no take
BH09-3 80.0 100.0 100.0 no take
BH09-3 80.0 100.0 100.0 no take
BH09-3 80.0 100.0 100.0 no take

Average no take

Notes: 
No leak was noted from 24'-32'
Based on test ranges 20'-28' and 24'-32', range 28'-32' may have a k of 1.7E-7 m/sec at 20 PSI

BH No.
Range

depth (feet)

Entered:  PH
Checked:  JPAO



January 2013 Table TSD#1-B-3-1
Packer Test Results

NRR Site, CRRRC Project

12-1125-0045

Pressure k
(psi) (m/sec)

BH09-4 9.0 17.0 5.0 3.0E-06
BH09-4 9.0 17.0 10.0 2.7E-06
BH09-4 9.0 17.0 15.0 3.2E-06
BH09-4 9.0 17.0 5 (check) 3.3E-06

Average 3.0E-06
BH09-4 16.0 24.0 5.0 1.7E-07
BH09-4 16.0 24.0 10.0 4.8E-08
BH09-4 16.0 24.0 15.0 6.9E-07
BH09-4 16.0 24.0 5 (check) see notes

Average 3.0E-07
BH09-4 24.0 32.0 10.0 no take
BH09-4 24.0 32.0 15.0 no take
BH09-4 24.0 32.0 20.0 no take

Average no take
BH09-4 32.0 40.0 16.0 no take
BH09-4 32.0 40.0 22.0 no take
BH09-4 32.0 40.0 28.0 no take

Average no take
BH09-4 40.0 48.0 25.0 no take
BH09-4 40.0 48.0 30.0 no take
BH09-4 40.0 48.0 35.0 no take

Average no take
BH09-4 48.0 56.0 26.0 no take
BH09-4 48.0 56.0 32.0 no take
BH09-4 48.0 56.0 38.0 no take
BH09-4 48.0 56.0 26 (check) no take

Average no take
BH09-4 56.0 64.0 26.0 no take
BH09-4 56.0 64.0 33.0 no take
BH09-4 56.0 64.0 40.0 no take
BH09-4 56.0 64.0 26 (check) no take

Average no take
BH09-4 61.0 101.1 40.0 no take
BH09-4 61.0 101.1 50.0 no take
BH09-4 61.0 101.1 60.0 no take
BH09-4 61.0 101.1 40 (check) no take

Average no take
BH09-4 71.0 101.1 40.0 no take
BH09-4 71.0 101.1 50.0 no take
BH09-4 71.0 101.1 60.0 no take
BH09-4 71.0 101.1 40 (check) no take

Average no take
BH09-4 81.0 101.1 50.0 no take
BH09-4 81.0 101.1 60.0 1.3E-08
BH09-4 81.0 101.1 70.0 3.0E-08
BH09-4 81.0 101.1 50 (check) 2.6E-08

Average 2.3E-08
BH09-4 91.0 101.1 50.0 no take
BH09-4 91.0 101.1 60.0 no take
BH09-4 91.0 101.1 70.0 no take
BH09-4 91.0 101.1 50.0 no take

Average no take

Notes:

BH No.
Range

depth (feet)

A slight backpressure and reverse flow was noted for the second 5 PSI test (check test) from 
Range 16-24'

Entered:  PH
Checked:  JPAO



January 2013 Table TSD#1-B-3-1
Packer Test Results

NRR Site, CRRRC Project

12-1125-0045

Pressure k
(psi) (m/sec)

BH09-5 62.0 84.0 36.0 no take
BH09-5 62.0 84.0 42.0 no take
BH09-5 62.0 84.0 48.0 no take

Average No take
BH09-5 69.0 84.0 40.0 no take
BH09-5 69.0 84.0 46.0 no take
BH09-5 69.0 84.0 52.0 no take

Average No take
BH09-5 74.0 84.0 40.0 no take
BH09-5 74.0 84.0 45.0 no take
BH09-5 74.0 84.0 55.0 no take

Average no take

BH No. Pressure k
(psi) (m/sec)

BH09-6 16.0 27.0 10.0 no take
BH09-6 16.0 27.0 15.0 no take
BH09-6 16.0 27.0 20.0 no take

Average no take
BH09-6 27.0 38.0 15.0 no take
BH09-6 27.0 38.0 20.0 no take
BH09-6 27.0 38.0 25.0 no take

Average no take
BH09-6 38.0 49.0 20.0 no take
BH09-6 38.0 49.0 25.0 no take
BH09-6 38.0 49.0 30.0 no take

Average no take
BH09-6 49.0 60.0 25.0 no take
BH09-6 49.0 60.0 30.0 no take
BH09-6 49.0 60.0 40.0 no take

Average no take
BH09-6 60.0 100.0 45.0 no take
BH09-6 60.0 100.0 50.0 9.7E-09
BH09-6 60.0 100.0 60.0 1.6E-08
BH09-6 60.0 100.0 45.0 no take

Average 1.3E-08
BH09-6 70.0 100.0 50.0 no take
BH09-6 70.0 100.0 55.0 no take
BH09-6 70.0 100.0 60.0 no take

Average no take
Notes:
Based on test ranges 70'-100' and 60'-100', range 60'-70' may have a k of 1.3x10-8 m/sec

BH No.
depth (feet)

Range
depth (feet)

Range

Entered:  PH
Checked:  JPAO
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ATTACHMENT TSD#1-B-4 
Geophysical Logging Results 
(NRR Site) 
 
TSD#1-B-4-1 – Stratigraphic Correlation Figures 

TSD#1-B-4-2 – Geophysical Logging Results for BH09-4 

TSD#1-B-4-3 – Geophysical Logging Results for BH09-7 

TSD#1-B-4-4 – Geophysical Logging Results for BH09-8 
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ATTACHMENT TSD#1-B-4-1 
Stratigraphic Correlation Figures 
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ATTACHMENT TSD#1-B-4-2 
Geophysical Logging Results for BH09-4 
 



January 2013  12-1125-0045

Static Heat Pulse Flow Meter Results ‐ BH09‐4

Borehole BH09‐4

Dynamic Heat Pulse Flow Meter Testing

Pipe Stick Up =  0.92 (m)

Static Water Level = 0.92 (m ‐ btop)

Depth Acq. Time Pick Time Flow

(m) Day/Time (sec) USGal/min. Comment

1.11 3/12/2009 16:43 4.00 ‐0.12 possible good test

3/12/2009 16:46 ‐ no flow non‐stable curve

2.10 3/12/2009 16:50 ‐ no flow non‐stable curve

3/12/2009 16:51 ‐ no flow non‐stable curve

3/12/2009 16:53 ‐ no flow non‐stable curve

4.12 3/12/2009 16:56 14.38 ‐0.03 possible good test

3/12/2009 16:57 ‐ no flow non‐stable curve

3/12/2009 16:59 ‐ no flow non‐stable curve

3/12/2009 17:00 ‐ no flow non‐stable curve

6.61 3/12/2009 17:02 ‐ no flow non‐stable curve

3/12/2009 17:03 ‐ no flow non‐stable curve

9.10 3/12/2009 17:05 ‐ no flow non‐stable curve

3/12/2009 17:06 ‐ no flow non‐stable curve

14.10 3/12/2009 17:09 ‐ no flow non‐stable curve

3/12/2009 17:11 ‐ no flow non‐stable curve

19.10 3/12/2009 17:12 ‐ no flow non‐stable curve

3/12/2009 17:13 ‐ no flow non‐stable curve

24.12 3/12/2009 17:16 ‐ no flow non‐stable curve

3/12/2009 17:17 ‐ no flow non‐stable curve

29.15 3/12/2009 17:20 ‐ no flow non‐stable curve

3/12/2009 17:21 ‐ no flow non‐stable curve

Golder Associates



January 2013  12-1125-0045

Dynamic Heat Pulse Flow Meter Results ‐ BH09‐4

Borehole BH09‐4

Dynamic Heat Pulse Flow Meter Testing

Pipe Stick Up =  0.92 (m)

Static Water Level = 0.92 (m ‐ btop)

Depth Acq. Time Pick Time Flow Volume Time Rate Water Level Draw Down

(m) Day/Time (sec) (USGal/min) (USGal) (min) USGal/min (m ‐ btop) (m)

2.09 3/12/2009 18:11 0.74 0.71

3/12/2009 18:13 0.69 1.13 0.89 4.50 3.08 1.46 1.72 0.80

3/12/2009 18:15 0.71 0.85

2.58 3/12/2009 18:05 1.10 0.37

3/12/2009 18:07 1.20 0.32

3/12/2009 18:08 1.05 0.40 0.37 4.50 3.08 1.46 1.72 0.80

3/12/2009 18:09 1.05 0.40

3.06 3/12/2009 17:58 2.50 0.08

3/12/2009 17:59 2.60 0.08 0.07 4.50 3.08 1.46 1.72 0.80

3/12/2009 18:01 3.00 0.06

3/12/2009 18:02 2.90 0.07

4.08 3/12/2009 17:54 ‐ no flow non‐stable curve

3/12/2009 17:55 ‐ no flow non‐stable curve

3/12/2009 17:56 ‐ no flow non‐stable curve

6.59 3/12/2009 17:52 ‐ no flow non‐stable curve

3/12/2009 17:53 ‐ no flow non‐stable curve

9.08 3/12/2009 17:49 ‐ no flow non‐stable curve

3/12/2009 17:50 ‐ no flow non‐stable curve

14.08 3/12/2009 17:47 ‐ no flow non‐stable curve

3/12/2009 17:48 ‐ no flow non‐stable curve

19.08 3/12/2009 17:41 ‐ no flow non‐stable curve

3/12/2009 17:42 ‐ no flow non‐stable curve

3/12/2009 17:44 ‐ no flow non‐stable curve 4.50 3.08 1.46 1.73 0.81

24.09 3/12/2009 17:37 ‐ no flow non‐stable curve

3/12/2009 17:38 ‐ no flow non‐stable curve

24.58 3/12/2009 17:35 ‐ no flow non‐stable curve

26.58 3/12/2009 17:33 ‐ no flow non‐stable curve

3/12/2009 17:34 ‐ no flow non‐stable curve 4.50 2.98 1.51 1.72 0.80

29.09 3/12/2009 17:26 ‐ no flow non‐stable curve

3/12/2009 17:28 ‐ no flow non‐stable curve 4.50 3.08 1.46 1.72 0.80

Average (USGal/min) or 

Comment

Pump Rate

Golder Associates



Borehole Geophysics

Confidential

Project Number: 09-1125-1008(3000)

GEOPHYSICAL RECORD OF BOREHOLE: BH09-4

Date: April, 2010

Logged By: MM-W

Log Date: Nov. 30 / Dec. 3, 2009

Easting: 393,796 E

Northing: 5,018,544 N

Casing Depth: 2.28 mDrilled Depth: 30.84 m

Depth Reference: '0' at Ground Surface

Elevation: 79.05 m - asl

Casing Diameter: HW - 101 mm

Borehole Diameter: HQ - 96 mm Location: North Russel, Ontario

Datum: MTM NAD83

Drilling Method: HQ Core
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Project Number: 09-1125-1008(3000)

GEOPHYSICAL RECORD OF BOREHOLE: BH09-4

Date: April, 2010

Logged By: MM-W

Log Date: Nov. 30 / Dec. 3, 2009

Easting: 393,796 E

Northing: 5,018,544 N

Drilled Depth: 30.84 m Casing Depth: 2.28 m

Depth Reference: '0' at Ground Surface

Elevation: 79.05 m - asl

Location: North Russel, OntarioBorehole Diameter: HQ - 96 mm

Casing Diameter: HW - 101 mm

Datum: MTM NAD83

Drilling Method: HQ Core

Depth

1:100

Structure (NM)

0° 0°180°90° 270°

Tadpoles (TN)

0 90

Strike from Tadpoles (TN)

Schmidt Plot (Strike) - LH - Type

Azimuth from Tadpoles (TN)

Azimuth - Percent Interval (Count)
 0

 1

 2

 3

 4

 5

 6

 7

 8

 9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Schmidt Plot (Strike) - LH - Type
Depth: 0.00 [m] to 30.00 [m]

Mean
Counts

121
Dip[deg]

7.80
Strike[deg]
249.32

8 12.86 311.78
6 32.53 266.98
15 20.92 210.83
92 3.84 250.18

0°

270° 90°

180°

60

60

30

30

0°

270° 90°

180°

5

5

10

10

15

15

20

20

Azimuth - Percent Interval (Count)
Depth: 0.00 [m] to 30.00 [m]

Counts: 121.00
Mean: 339.32
Std.Dev.: 74.76
Min: 0.59
Max: 356.08

Depth

1:100

Structure (NM)

0° 0°180°90° 270°

Tadpoles (TN)

0 90

Strike from Tadpoles (TN)

Schmidt Plot (Strike) - LH - Type

Azimuth from Tadpoles (TN)

Azimuth - Percent Interval (Count)

Page 1
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Dynamic Heat Pulse Flow Meter Results ‐ BH09‐7

Borehole BH09‐7

Dynamic Heat Pulse Flow Meter Testing

Pipe Stick Up =  0.87 (m)

Static Water Level = 2.13 (m ‐ btop)

Depth Acq. Time Pick Time Flow Volume Time Rate Water Level Draw Down

(m) Day/Time (sec) (USGal/min) (USGal) (min) USGal/min (m ‐ btop) (m)

5.48 4/12/2009 22:56 1.60 0.185

4/12/2009 22:57 1.55 0.197 3.74 1.61

4/12/2009 22:58 1.52 0.203

4/12/2009 22:58 1.52 0.203

4/12/2009 22:59 0.20

4/12/2009 23:00 1.55 0.197 3.80 1.67

4/12/2009 23:01 1.50 0.209

4/12/2009 23:02 1.50 0.209

4/12/2009 23:04 1.55 0.197

4/12/2009 23:05 1.55 0.197 4.5 8.5 0.53 3.85 1.72

7.48 4/12/2009 22:47 2.70 0.074

4/12/2009 22:48 2.80 0.069

4/12/2009 22:50 3.25 0.054 0.06 Note ‐ Pump Stopped

4/12/2009 22:52 3.30 0.053

4/12/2009 22:53 2.90 0.065 3.50 1.37

4/12/2009 22:54 2.70 0.074

9.91 4/12/2009 22:45 1.90 0.137

4/12/2009 22:46 1.85 0.143 0.14

12.49 4/12/2009 22:44 1.80 0.150

4/12/2009 22:44 1.80 0.150 0.15

14.98 4/12/2009 22:42 1.70 0.167

4/12/2009 22:43 1.70 0.167 0.17

17.48 4/12/2009 22:38 1.83 0.146 3.87 1.74

4/12/2009 22:39 1.80 0.150 0.15

4/12/2009 22:40 1.83 0.146

19.99 4/12/2009 22:36 1.80 0.150 3.87 1.74

4/12/2009 22:36 1.80 0.150 0.15

4/12/2009 22:37 1.80 0.150

22.46 4/12/2009 22:33 7.70 0.014

4/12/2009 22:33 7.43 0.015 0.01

4/12/2009 22:34 7.35 0.015

24.99 4/12/2009 22:11 12.31 0.007

4/12/2009 22:13 12.30 0.007

4/12/2009 22:15 13.20 0.006 0.01

4/12/2009 22:17 13.57 0.006 3.73 1.6

27.49 4/12/2009 22:19 10.44 0.009

4/12/2009 22:20 10.33 0.009

4/12/2009 22:21 9.55 0.010 0.01

4/12/2009 22:22 9.60 0.010

27.89 4/12/2009 22:30 10.09 0.009

4/12/2009 22:30 11.65 0.008 0.01

4/12/2009 22:31 12.33 0.007

28.99 4/12/2009 22:27 19.15 0.004 no flow 3.86 1.73

4/12/2009 22:28 0.40 ‐2.237 no flow

29.99 4/12/2009 22:24 19.10 0.004 no flow 4.5 9 0.50 3.83 1.7

4/12/2009 22:25 0.40 ‐2.237 no flow

Average (USGal/min) or 

Comment

Pump Rate



Static Heat Pulse Flow Meter Results ‐ BH09‐7

Borehole BH09‐7

Static Heat Pulse Flow Meter Testing

Pipe Stick Up =  0.87 (m)

Static Water Level = 2.13 (m ‐ btop)

Depth Acq. Time Pick Time Flow

(m) Day/Time (sec) USGal/min.

5.03 4/12/2009 21:35 2.15 0.11

4/12/2009 21:35 2.17 0.11 0.11

7.51 4/12/2009 21:38 3.64 0.04

4/12/2009 21:39 3.82 0.04 0.04

10.04 4/12/2009 21:41 3.25 0.05

4/12/2009 21:43 3.40 0.05 0.05

12.51 4/12/2009 21:45 3.80 0.04

4/12/2009 21:46 3.85 0.04 0.04

15.01 4/12/2009 21:47 3.75 0.04

4/12/2009 21:48 3.90 0.04 0.04

17.57 4/12/2009 21:50 4.00 0.04

4/12/2009 21:50 4.00 0.04 0.04

20.04 4/12/2009 21:52 4.00 0.04

4/12/2009 21:53 3.00 0.06

4/12/2009 21:54 4.35 0.03

4/12/2009 21:55 4.50 0.03 0.04

22.51 4/12/2009 21:56 ‐ no flow non‐stable curve

4/12/2009 21:58 ‐ no flow non‐stable curve

25.02 4/12/2009 22:00 ‐ no flow non‐stable curve

4/12/2009 22:01 ‐ no flow non‐stable curve

4/12/2009 22:03 ‐ no flow non‐stable curve

Average (USGal/min) or 

Comment
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Casing Diameter: 158 mm

Datum: MTM - NAD83

Drilling Method: Air Rotary 

Depth

1m:20m

ABI Amplitude (NM)

0° 0°180°90° 270°

OBI Image (NM)

0° 0°180°90° 270°

Caliper ABI TravelTime NM

0° 0°180°90° 270°

Caliper - avg - ABI TT

10 20cm

Caliper

10 20cm

Natural Gamma

0 200cps

App. Conductivity (U)

0 25mS/m

Temperature (Static)

5 15deg C

Fluid Resistivity (Static)

0 20Ohm-m

Temperature (P-1)

5 15deg C

Fluid Resistivity (P-1)

0 20Ohm-m

Temperature (P-2)

5 15deg C

Fluid Resistivity (P-2)

0 20Ohm-m

HPFM - Static

-0.22 0.22USGal/min

HPFM - Dynamic (Pumping)

-0.22 0.22USGal/min

Structure (NM)

0° 0°180°90° 270°

Tadpoles (TN)

0 90
 1

 2

 3

 4

 5

 6

Static Water Level
1.26 m - bgl

(1.82 at time of FTR log)

Pump set at 4 m for 
HPFM dynamic testing

Pump Rate set at
0.53 USGal/min

Borehole fluid
to cloudy to 

image borheole 
wall

Bottom
of casing

Depth

1m:20m

ABI Amplitude (NM)

0° 0°180°90° 270°

OBI Image (NM)

0° 0°180°90° 270°

Caliper ABI TravelTime NM

0° 0°180°90° 270°

Caliper - avg - ABI TT

10 20cm

Caliper

10 20cm

Natural Gamma

0 200cps

App. Conductivity (U)

0 25mS/m

Temperature (Static)

5 15deg C

Fluid Resistivity (Static)

0 20Ohm-m

Temperature (P-1)

5 15deg C

Fluid Resistivity (P-1)

0 20Ohm-m

Temperature (P-2)

5 15deg C

Fluid Resistivity (P-2)

0 20Ohm-m

HPFM - Static

-0.22 0.22USGal/min

HPFM - Dynamic (Pumping)

-0.22 0.22USGal/min

Structure (NM)

0° 0°180°90° 270°

Tadpoles (TN)

0 90

Page 1

JOxtobee
TextBox
Borehole fluidto cloudy to image borehole wall 



Depth

1m:20m

ABI Amplitude (NM)

0° 0°180°90° 270°

OBI Image (NM)

0° 0°180°90° 270°

Caliper ABI TravelTime NM

0° 0°180°90° 270°

Caliper - avg - ABI TT

10 20cm

Caliper

10 20cm

Natural Gamma

0 200cps

App. Conductivity (U)

0 25mS/m

Temperature (Static)

5 15deg C

Fluid Resistivity (Static)

0 20Ohm-m

Temperature (P-1)

5 15deg C

Fluid Resistivity (P-1)

0 20Ohm-m

Temperature (P-2)

5 15deg C

Fluid Resistivity (P-2)

0 20Ohm-m

HPFM - Static

-0.22 0.22USGal/min

HPFM - Dynamic (Pumping)

-0.22 0.22USGal/min

Structure (NM)

0° 0°180°90° 270°

Tadpoles (TN)

0 90

 7

 8

 9

10

11

12

13

Flow
Zone

Depth

1m:20m

ABI Amplitude (NM)

0° 0°180°90° 270°

OBI Image (NM)

0° 0°180°90° 270°

Caliper ABI TravelTime NM

0° 0°180°90° 270°

Caliper - avg - ABI TT

10 20cm

Caliper

10 20cm

Natural Gamma

0 200cps

App. Conductivity (U)

0 25mS/m

Temperature (Static)

5 15deg C

Fluid Resistivity (Static)

0 20Ohm-m

Temperature (P-1)

5 15deg C

Fluid Resistivity (P-1)

0 20Ohm-m

Temperature (P-2)

5 15deg C

Fluid Resistivity (P-2)

0 20Ohm-m

HPFM - Static

-0.22 0.22USGal/min

HPFM - Dynamic (Pumping)

-0.22 0.22USGal/min

Structure (NM)

0° 0°180°90° 270°

Tadpoles (TN)

0 90

Page 2

JOxtobee
TextBox
BH09-7 



Depth

1m:20m

ABI Amplitude (NM)

0° 0°180°90° 270°

OBI Image (NM)

0° 0°180°90° 270°

Caliper ABI TravelTime NM

0° 0°180°90° 270°

Caliper - avg - ABI TT

10 20cm

Caliper

10 20cm

Natural Gamma

0 200cps

App. Conductivity (U)

0 25mS/m

Temperature (Static)

5 15deg C

Fluid Resistivity (Static)

0 20Ohm-m

Temperature (P-1)

5 15deg C

Fluid Resistivity (P-1)

0 20Ohm-m

Temperature (P-2)

5 15deg C

Fluid Resistivity (P-2)

0 20Ohm-m

HPFM - Static

-0.22 0.22USGal/min

HPFM - Dynamic (Pumping)

-0.22 0.22USGal/min

Structure (NM)

0° 0°180°90° 270°

Tadpoles (TN)

0 90

14

15

16

17

18

19

20

Depth

1m:20m

ABI Amplitude (NM)

0° 0°180°90° 270°

OBI Image (NM)

0° 0°180°90° 270°

Caliper ABI TravelTime NM

0° 0°180°90° 270°

Caliper - avg - ABI TT

10 20cm

Caliper

10 20cm

Natural Gamma

0 200cps

App. Conductivity (U)

0 25mS/m

Temperature (Static)

5 15deg C

Fluid Resistivity (Static)

0 20Ohm-m

Temperature (P-1)

5 15deg C

Fluid Resistivity (P-1)

0 20Ohm-m

Temperature (P-2)

5 15deg C

Fluid Resistivity (P-2)

0 20Ohm-m

HPFM - Static

-0.22 0.22USGal/min

HPFM - Dynamic (Pumping)

-0.22 0.22USGal/min

Structure (NM)

0° 0°180°90° 270°

Tadpoles (TN)

0 90

Page 3

JOxtobee
TextBox
BH09-7 



Depth

1m:20m

ABI Amplitude (NM)

0° 0°180°90° 270°

OBI Image (NM)

0° 0°180°90° 270°

Caliper ABI TravelTime NM

0° 0°180°90° 270°

Caliper - avg - ABI TT

10 20cm

Caliper

10 20cm

Natural Gamma

0 200cps

App. Conductivity (U)

0 25mS/m

Temperature (Static)

5 15deg C

Fluid Resistivity (Static)

0 20Ohm-m

Temperature (P-1)

5 15deg C

Fluid Resistivity (P-1)

0 20Ohm-m

Temperature (P-2)

5 15deg C

Fluid Resistivity (P-2)

0 20Ohm-m

HPFM - Static

-0.22 0.22USGal/min

HPFM - Dynamic (Pumping)

-0.22 0.22USGal/min

Structure (NM)

0° 0°180°90° 270°

Tadpoles (TN)

0 90

21

22

23

24

25

26

27

Flow
Zone

Depth

1m:20m

ABI Amplitude (NM)

0° 0°180°90° 270°

OBI Image (NM)

0° 0°180°90° 270°

Caliper ABI TravelTime NM

0° 0°180°90° 270°

Caliper - avg - ABI TT

10 20cm

Caliper

10 20cm

Natural Gamma

0 200cps

App. Conductivity (U)

0 25mS/m

Temperature (Static)

5 15deg C

Fluid Resistivity (Static)

0 20Ohm-m

Temperature (P-1)

5 15deg C

Fluid Resistivity (P-1)

0 20Ohm-m

Temperature (P-2)

5 15deg C

Fluid Resistivity (P-2)

0 20Ohm-m

HPFM - Static

-0.22 0.22USGal/min

HPFM - Dynamic (Pumping)

-0.22 0.22USGal/min

Structure (NM)

0° 0°180°90° 270°

Tadpoles (TN)

0 90

Page 4

JOxtobee
TextBox
BH09-7 



Depth

1m:20m

ABI Amplitude (NM)

0° 0°180°90° 270°

OBI Image (NM)

0° 0°180°90° 270°

Caliper ABI TravelTime NM

0° 0°180°90° 270°

Caliper - avg - ABI TT

10 20cm

Caliper

10 20cm

Natural Gamma

0 200cps

App. Conductivity (U)

0 25mS/m

Temperature (Static)

5 15deg C

Fluid Resistivity (Static)

0 20Ohm-m

Temperature (P-1)

5 15deg C

Fluid Resistivity (P-1)

0 20Ohm-m

Temperature (P-2)

5 15deg C

Fluid Resistivity (P-2)

0 20Ohm-m

HPFM - Static

-0.22 0.22USGal/min

HPFM - Dynamic (Pumping)

-0.22 0.22USGal/min

Structure (NM)

0° 0°180°90° 270°

Tadpoles (TN)

0 90

28

29

30

31

32

33

Minor
Flow
Zone

Depth

1m:20m

ABI Amplitude (NM)

0° 0°180°90° 270°

OBI Image (NM)

0° 0°180°90° 270°

Caliper ABI TravelTime NM

0° 0°180°90° 270°

Caliper - avg - ABI TT

10 20cm

Caliper

10 20cm

Natural Gamma

0 200cps

App. Conductivity (U)

0 25mS/m

Temperature (Static)

5 15deg C

Fluid Resistivity (Static)

0 20Ohm-m

Temperature (P-1)

5 15deg C

Fluid Resistivity (P-1)

0 20Ohm-m

Temperature (P-2)

5 15deg C

Fluid Resistivity (P-2)

0 20Ohm-m

HPFM - Static

-0.22 0.22USGal/min

HPFM - Dynamic (Pumping)

-0.22 0.22USGal/min

Structure (NM)

0° 0°180°90° 270°

Tadpoles (TN)

0 90

Page 5

JOxtobee
TextBox
BH09-7 



Borehole Geophysics

Confidential

Project Number: 09-1125-1008(3000)

GEOPHYSICAL RECORD OF BOREHOLE: BH09-7

Date: April, 2010

Logged By: MM-W

Log Date: Dec. 4, 2009

Easting: 392,482 E

Northing: 5,018,476 N

Drilled Depth: 33.55 m Casing Depth: 6.02 m 

Depth Reference: '0' at Ground Surface

Elevation: 83.52 m - asl

Location: North Russel, OntarioBorehole Diameter: 6" (152.4 mm)

Casing Diameter: 158 mm

Datum: MTM - NAD83

Drilling Method: Air Rotary 

Depth

1:100

Structure (NM)

0° 0°180°90° 270°

Tadpoles (TN)

0 90

Strike From Tadpoles

Schmidt Plot (Strike) - LH - Type

Azimuth From Tadpoles (TN)

Azimuth - Percent Interval (Count)
 1

 2

 3

 4

 5

 6

 7

 8

 9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Schmidt Plot (Strike) - LH - Type
Depth: 0.00 [m] to 35.00 [m]

Mean
Counts

73
Dip[deg]
20.52

Strike[deg]
289.11

48 3.37 272.02
18 60.09 71.21
5 49.67 304.48
2 51.60 96.60

0°

270° 90°

180°

60

60

30

30

0°

270° 90°

180°

5

5

10

10

15

15

20

20

Azimuth - Percent Interval (Count)
Depth: 0.00 [m] to 35.00 [m]

Counts: 73.00
Mean: 19.11
Std.Dev.: 115.66
Min: 6.12
Max: 356.15

Depth

1:100

Structure (NM)

0° 0°180°90° 270°

Tadpoles (TN)

0 90

Strike From Tadpoles

Schmidt Plot (Strike) - LH - Type

Azimuth From Tadpoles (TN)

Azimuth - Percent Interval (Count)

Page 1



APPENDIX TSD#1-B COMPARATIVE EVALUATION OF ALTERNATIVE SITES 
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ATTACHMENT TSD#1-B-4-4 
Geophysical Logging Results for BH09-8 
 



Dynamic Heat Pulse Flow Meter Results ‐ BH09‐8

Borehole BH09‐8

Dynamic Heat Pulse Flow Meter Testing

Pipe Stick Up =  0.76 (m)

Static Water Level = 1.57 (m ‐ btop)

Depth Acq. Time Pick Time Flow Volume Time Rate Water Level Draw Down

(m) Day/Time (sec) (USGal/min) (USGal) (min) USGal/min (m ‐ btop) (m)

2.65 4/12/2009 15:50 0.75 0.76

4/12/2009 15:51 0.75 0.76 0.76

4/12/2009 15:52 0.75 0.76

2.99 4/12/2009 15:45 4.05 0.04 4.50 2.78 1.62 1.63 0.06

4/12/2009 15:47 0.75 0.76 0.54

4/12/2009 15:49 0.80 0.67

4/12/2009 15:49 0.80 0.67

3.99 4/12/2009 15:41 0.95 0.49

4/12/2009 15:42 1.00 0.44 0.47

4/12/2009 15:43 0.95 0.49

4.97 4/12/2009 15:35 16.36 0.005

4/12/2009 15:36 16.36 0.005 0.01

4/12/2009 15:37 13.68 0.006

4/12/2009 15:39 14.26 0.006

4/12/2009 15:40 14.49 0.006

7.48 4/12/2009 15:33 ‐ no flow non‐stable curve

4/12/2009 15:34 ‐ no flow non‐stable curve

9.98 4/12/2009 15:29 ‐ no flow non‐stable curve

4/12/2009 15:31 ‐ no flow non‐stable curve

14.99 4/12/2009 15:25 ‐ no flow non‐stable curve 4.50 1.47 3.07 1.63 0.06

4/12/2009 15:26 12.25 0.007 possible very minor upward flow

4/12/2009 15:28 20.00 0.004 possible very minor upward flow

19.99 4/12/2009 15:20 ‐ no flow non‐stable curve

4/12/2009 15:22 ‐ no flow non‐stable curve

24.97 4/12/2009 15:16 20.00 0.004 possible very minor upward flow 4.50 1.48 3.03 1.63 0.06

4/12/2009 15:18 20.00 0.004 possible very minor upward flow

Average (USGal/min) or Comment

Pump Rate



Static Heat Pulse Flow Meter Results ‐ BH09‐8

Borehole BH09‐8

Static Heat Pulse Flow Meter Testing

Pipe Stick Up =  0.76 (m)

Static Water Level = 1.57 (m ‐ btop)

Depth Acq. Time Pick Time Flow

(m) Day/Time (sec) USGal/min.

2.60 4/12/2009 14:51 ‐ no flow non‐stable curve

3.01 4/12/2009 14:52 ‐ no flow non‐stable curve

4/12/2009 14:53 ‐ no flow non‐stable curve

5.01 4/12/2009 14:55 ‐ no flow non‐stable curve

4/12/2009 14:56 ‐ no flow non‐stable curve

10.02 4/12/2009 15:00 ‐ no flow non‐stable curve

4/12/2009 15:00 ‐ no flow non‐stable curve

20.04 4/12/2009 15:04 ‐ no flow non‐stable curve

4/12/2009 15:04 ‐ no flow non‐stable curve

4/12/2009 15:06 ‐ no flow non‐stable curve

25.01 4/12/2009 15:07 19.20 0.004 possible very minor upward flow

4/12/2009 15:08 20.00 0.004 possible very minor upward flow

Average (USGal/min) or Comment
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Logged By: MM-W
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GEOPHYSICAL RECORD OF BOREHOLE: BH09-8

Date: April, 2010

Logged By: MM-W

Log Date: December 4, 2009

Easting: 393,472 E

Northing: 5,019,106 N

Drilled Depth: ~30.5 m Casing Depth: 2.94 m

Depth Reference: '0' at Ground Surface

Elevation: 79.38 m asl

Location: North Russel, OntarioBorehole Diameter: 6" (152.4 mm)

Casing Diameter: 158 mm

Datum: MTM NAD83

Drilling Method: Air Rotary
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APPENDIX TSD#1-B COMPARATIVE EVALUATION OF ALTERNATIVE SITES 
GEOLOGY, HYDROGEOLOGY & GEOTECHNICAL COMPONENT 

 

February 2013   
 

ATTACHMENT TSD#1-B-5 
Groundwater and Quarry Water Elevation Data 
(NRR Site) 
 



January 2013 TABLE TSD#1-B-5-1
GROUNDWATER ELEVATION DATA

NRR SITE, CRRRC PROJECT

 12-1125-0045

Top Bottom GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL)

BH08 1 82.57 83.17 5.63 77.54 5.25 77.92 5.34 77.83

BH08 2 80.77 81.44 3.05 78.39 1.85 79.59 2.05 79.39

BH09 3A 86.30 87.13 70.50 64.35 4.28 82.85 4.70 82.43 4.18 82.95 4.05 83.08

BH09 3B 86.30 87.13 80.20 72.89 4.25 82.88 4.69 82.44 4.15 82.98 4.02 83.11

BH09 4A 79.05 79.94 62.59 57.10 2.27 77.67 frozen 2.20 77.74 2.27 77.67

BH09 4B 79.05 79.96 77.22 71.43 1.58 78.38 2.43 77.53 0.85 79.11 0.93 79.03

BH09 5 73.93 74.69 55.03 48.33 1.85 72.84 1.86 72.83 1.96 72.73 1.93 72.76

BH09 6A 84.94 85.06 68.48 62.38 2.11 82.95 1.97 83.09 2.14 82.92 2.10 82.96

BH09 6B 84.94 85.09 80.06 74.58 1.34 83.75 1.56 83.53 1.48 83.61 1.47 83.62

BH09 7A 83.52 84.29 57.36 49.99 2.10 82.19 2.15 82.14 1.68 82.61 1.81 82.48

BH09 7B 83.52 84.31 65.23 59.29 2.12 82.19 2.17 82.14 1.68 82.63 1.81 82.50

BH09 7C 83.52 84.31 76.81 71.63 2.63 81.68 2.56 81.75 2.08 82.23 2.07 82.24

BH09 8A 79.38 80.27 55.00 48.90 14.81 65.46 17.54 62.73 21.74 58.53 19.63 60.64

BH09 8B 79.38 80.31 65.36 58.04 14.82 65.49 17.60 62.71 20.83 59.48 19.70 60.61

BH09 8C 79.38 80.33 75.42 71.15 1.83 78.50 1.92 78.41 1.47 78.86 1.46 78.87

SG 1 78.18

SG 2 79.29

* includes entire length of gravel pack for monitoring well installations

TOP top of pipe

SG 2 was installed in June 2012 and was surveyed on July 16, 2012

Top Bottom GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL)

BH08 1 82.57 83.17 8.97 74.20 7.41 75.76 5.68 77.49 5.34 77.83

BH08 2 80.77 81.44 4.28 77.16 4.22 77.22 3.24 78.20 2.55 78.89

BH09 3A 86.30 87.13 70.50 64.35 5.46 81.67 5.48 81.65 4.72 82.41 4.08 83.05

BH09 3B 86.30 87.13 80.20 72.89 5.41 81.72 5.52 81.61 5.09 82.04 4.03 83.10

BH09 4A 79.05 79.94 62.59 57.10 3.47 76.47 3.31 76.63 2.37 77.57 1.94 78.00

BH09 4B 79.05 79.96 77.22 71.43 2.58 77.38 2.62 77.34 1.63 78.33 1.05 78.91

BH09 5 73.93 74.69 55.03 48.33 3.28 71.41 3.03 71.66 2.71 71.98 2.42 72.27

BH09 6A 84.94 85.06 68.48 62.38 2.53 82.53 3.11 81.95 2.78 82.28 2.44 82.62

BH09 6B 84.94 85.09 80.06 74.58 3.09 82.00 3.17 81.92 2.10 82.99 1.84 83.25

BH09 7A 83.52 84.29 57.36 49.99 3.82 80.47 3.96 80.33 2.43 81.86 1.74 82.55

BH09 7B 83.52 84.31 65.23 59.29 3.84 80.47 3.99 80.32 2.43 81.88 1.74 82.57

BH09 7C 83.52 84.31 76.81 71.63 3.83 80.48 3.93 80.38 2.80 81.51 2.30 82.01

BH09 8A 79.38 80.27 55.00 48.90 19.10 61.17 17.53 62.74 23.89 56.38 18.66 61.61

BH09 8B 79.38 80.31 65.36 58.04 19.20 61.11 17.62 62.69 19.83 60.48 18.01 62.30

BH09 8C 79.38 80.33 75.42 71.15 3.83 76.50 3.20 77.13 2.02 78.31 1.62 78.71

SG 1 78.18

SG 2 79.29

* includes entire length of gravel pack for monitoring well installations

TOP top of pipe

SG 2 was installed in June 2012 and was surveyed on July 16, 2012
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C:\Users\sgaudette\Desktop\
Groundwater and Pond Elevation Data (individual plots per well).xlsx Golder Associates Page 1 of 6



January 2013 TABLE TSD#1-B-5-1
GROUNDWATER ELEVATION DATA

NRR SITE, CRRRC PROJECT

 12-1125-0045

Top Bottom

BH08 1 82.57 83.17

BH08 2 80.77 81.44

BH09 3A 86.30 87.13 70.50 64.35

BH09 3B 86.30 87.13 80.20 72.89

BH09 4A 79.05 79.94 62.59 57.10

BH09 4B 79.05 79.96 77.22 71.43

BH09 5 73.93 74.69 55.03 48.33

BH09 6A 84.94 85.06 68.48 62.38

BH09 6B 84.94 85.09 80.06 74.58

BH09 7A 83.52 84.29 57.36 49.99

BH09 7B 83.52 84.31 65.23 59.29

BH09 7C 83.52 84.31 76.81 71.63

BH09 8A 79.38 80.27 55.00 48.90

BH09 8B 79.38 80.31 65.36 58.04

BH09 8C 79.38 80.33 75.42 71.15

SG 1 78.18

SG 2 79.29

* includes entire length of gravel pack for monitoring well installations

TOP top of pipe

SG 2 was installed in June 2012 and was surveyed on July 16, 2012

Top Bottom

BH08 1 82.57 83.17

BH08 2 80.77 81.44

BH09 3A 86.30 87.13 70.50 64.35

BH09 3B 86.30 87.13 80.20 72.89

BH09 4A 79.05 79.94 62.59 57.10

BH09 4B 79.05 79.96 77.22 71.43

BH09 5 73.93 74.69 55.03 48.33

BH09 6A 84.94 85.06 68.48 62.38

BH09 6B 84.94 85.09 80.06 74.58

BH09 7A 83.52 84.29 57.36 49.99

BH09 7B 83.52 84.31 65.23 59.29

BH09 7C 83.52 84.31 76.81 71.63

BH09 8A 79.38 80.27 55.00 48.90

BH09 8B 79.38 80.31 65.36 58.04

BH09 8C 79.38 80.33 75.42 71.15

SG 1 78.18

SG 2 79.29

* includes entire length of gravel pack for monitoring well installations

TOP top of pipe

SG 2 was installed in June 2012 and was surveyed on July 16, 2012

Monitoring

Intervals

Ground Surface

Elevation (mASL)

TOP Elevation

(mASL)

Screened Interval

Elevation (mASL)

Monitoring

Intervals

Ground Surface

Elevation (mASL)

TOP Elevation

(mASL)

eened Interval Elevation (mA

GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL)

5.49 77.68 5.80 77.37 5.79 77.38 5.81 77.36

2.32 79.12 3.39 78.05 3.87 77.57 3.48 77.96

4.46 82.67 5.50 81.63 5.29 81.84 4.73 82.40

4.43 82.70 5.47 81.66 5.19 81.94 4.68 82.45

2.22 77.72 2.81 77.13 3.29 76.65 2.62 77.32

0.95 79.01 2.00 77.96 2.29 77.67 1.99 77.97

1.89 72.80 1.98 72.71 2.32 72.37 2.15 72.54

2.08 82.98 2.08 82.98 2.24 82.82 2.12 82.94

1.55 83.54 1.68 83.41 2.00 83.09 1.58 83.51

1.69 82.60 2.37 81.92 3.10 81.19 2.61 81.68

1.67 82.64 2.36 81.95 3.07 81.24 2.62 81.69

2.22 82.09 2.90 81.41 3.29 81.02 2.89 81.42

18.73 61.54 15.71 64.56 11.12 69.15 8.89 71.38

18.82 61.49 15.78 64.53 11.21 69.10 8.97 71.34

1.47 78.86 2.22 78.11 2.76 77.57 2.16 78.17

GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL)

5.42 77.75 5.63 77.54 5.89 77.28 5.75 77.42

2.52 78.92 2.95 78.49 3.69 77.75 4.24 77.20

3.91 83.22 4.15 82.98 4.89 82.24 5.71 81.42

3.78 83.35 4.14 82.99 4.86 82.27 5.62 81.51

1.91 78.03 1.95 77.99 2.49 77.45 3.10 76.84

1.20 78.76 1.47 78.49 2.11 77.85 2.73 77.23

2.18 72.51 2.04 72.65 2.23 72.46 4.04 70.65

2.26 82.80 1.97 83.09 2.29 82.77 3.35 81.71

1.71 83.38 1.39 83.70 1.65 83.44 3.66 81.43

1.93 82.36 1.93 82.36 2.70 81.59 4.51 79.78

1.93 82.38 1.90 82.41 2.70 81.61 4.62 79.69

2.34 81.97 2.57 81.74 2.94 81.37 4.47 79.84

18.31 61.96 16.38 63.89 10.85 69.42 3.70 76.57

17.63 62.68 16.37 63.94 10.91 69.40 3.70 76.61

1.73 78.60 1.85 78.48 2.19 78.14 3.53 76.80

0.94 77.24

20 May 10 23 Jun 1030 Mar 10

9 Dec 10 7 Jan 11 16 Feb 11 17 Oct 11

4 Mar 11
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January 2013 TABLE TSD#1-B-5-1
GROUNDWATER ELEVATION DATA

NRR SITE, CRRRC PROJECT

 12-1125-0045

Top Bottom

BH08 1 82.57 83.17

BH08 2 80.77 81.44

BH09 3A 86.30 87.13 70.50 64.35

BH09 3B 86.30 87.13 80.20 72.89

BH09 4A 79.05 79.94 62.59 57.10

BH09 4B 79.05 79.96 77.22 71.43

BH09 5 73.93 74.69 55.03 48.33

BH09 6A 84.94 85.06 68.48 62.38

BH09 6B 84.94 85.09 80.06 74.58

BH09 7A 83.52 84.29 57.36 49.99

BH09 7B 83.52 84.31 65.23 59.29

BH09 7C 83.52 84.31 76.81 71.63

BH09 8A 79.38 80.27 55.00 48.90

BH09 8B 79.38 80.31 65.36 58.04

BH09 8C 79.38 80.33 75.42 71.15

SG 1 78.18

SG 2 79.29

* includes entire length of gravel pack for monitoring well installations

TOP top of pipe

SG 2 was installed in June 2012 and was surveyed on July 16, 2012

Top Bottom

BH08 1 82.57 83.17

BH08 2 80.77 81.44

BH09 3A 86.30 87.13 70.50 64.35

BH09 3B 86.30 87.13 80.20 72.89

BH09 4A 79.05 79.94 62.59 57.10

BH09 4B 79.05 79.96 77.22 71.43

BH09 5 73.93 74.69 55.03 48.33

BH09 6A 84.94 85.06 68.48 62.38

BH09 6B 84.94 85.09 80.06 74.58

BH09 7A 83.52 84.29 57.36 49.99

BH09 7B 83.52 84.31 65.23 59.29

BH09 7C 83.52 84.31 76.81 71.63

BH09 8A 79.38 80.27 55.00 48.90

BH09 8B 79.38 80.31 65.36 58.04

BH09 8C 79.38 80.33 75.42 71.15

SG 1 78.18

SG 2 79.29

* includes entire length of gravel pack for monitoring well installations

TOP top of pipe

SG 2 was installed in June 2012 and was surveyed on July 16, 2012

Monitoring

Intervals

Ground Surface

Elevation (mASL)

TOP Elevation

(mASL)

Screened Interval

Elevation (mASL)

Monitoring

Intervals

Ground Surface

Elevation (mASL)

TOP Elevation

(mASL)

eened Interval Elevation (mA

GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL)

5.24 77.93 4.93 78.24 5.30 77.87 5.71 77.46

1.99 79.45 2.28 79.16 2.76 78.68 3.76 77.68

3.56 83.57 4.06 83.07 4.61 82.52 5.58 81.55

3.47 83.66 3.99 83.14 4.58 82.55 5.56 81.57

2.34 77.60 2.42 77.52 2.63 77.31 3.27 76.67

1.95 78.01 0.99 78.97 1.77 78.19 2.73 77.23

1.96 72.73 1.92 72.77 1.99 72.70 2.60 72.09

2.03 83.03 1.99 83.07 1.96 83.10 2.89 82.17

1.31 83.78 1.32 83.77 1.47 83.62 3.54 81.55

1.70 82.59 1.64 82.65 2.12 82.17 3.37 80.92

1.76 82.55 1.61 82.70 2.10 82.21 3.37 80.94

2.11 82.20 2.36 81.95 2.78 81.53 3.55 80.76

5.28 74.99 4.38 75.89 4.01 76.26 3.48 76.79

5.33 74.98 4.43 75.88 4.01 76.30 3.51 76.80

1.44 78.89 1.42 78.91 1.84 78.49 2.99 77.34

0.86 77.32 0.82 77.36 0.885 77.30

GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL)

5.80 77.37 5.30 77.87 5.54 77.63 4.92 78.25

4.07 77.37 3.04 78.40 3.29 78.15 2.85 78.59

5.65 81.48 4.85 82.28 4.73 82.40 4.50 82.63

5.53 81.60 4.80 82.33 4.69 82.44 4.46 82.67

2.65 77.29 2.27 77.67 1.98 77.96 2.20 77.74

2.60 77.36 1.46 78.50 1.81 78.15 1.51 78.45

4.06 70.63 3.82 70.87 3.56 71.13 3.16 71.53

3.62 81.44 3.40 81.66 2.84 82.22 2.76 82.30

3.52 81.57 2.45 82.64 1.82 83.27 1.69 83.40

4.24 80.05 3.10 81.19 2.78 81.51 2.49 81.80

4.26 80.05 3.10 81.21 2.76 81.55 2.49 81.82

4.20 80.11 3.22 81.09 2.93 81.38 2.72 81.59

3.81 76.46 3.75 76.52 3.74 76.53 3.37 76.90

3.83 76.48 3.83 76.48 3.73 76.58 3.41 76.90

3.20 77.13 2.02 78.31 2.14 78.19 1.82 78.51

0.89 77.29 0.80 77.39 frozen frozen

7 Jun 11 20 Jul 11

24 Nov 11

25 Apr 11 20 May 11

13 Dec 11 12 Jan 12 28 Feb 12
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January 2013 TABLE TSD#1-B-5-1
GROUNDWATER ELEVATION DATA

NRR SITE, CRRRC PROJECT

 12-1125-0045

Top Bottom

BH08 1 82.57 83.17

BH08 2 80.77 81.44

BH09 3A 86.30 87.13 70.50 64.35

BH09 3B 86.30 87.13 80.20 72.89

BH09 4A 79.05 79.94 62.59 57.10

BH09 4B 79.05 79.96 77.22 71.43

BH09 5 73.93 74.69 55.03 48.33

BH09 6A 84.94 85.06 68.48 62.38

BH09 6B 84.94 85.09 80.06 74.58

BH09 7A 83.52 84.29 57.36 49.99

BH09 7B 83.52 84.31 65.23 59.29

BH09 7C 83.52 84.31 76.81 71.63

BH09 8A 79.38 80.27 55.00 48.90

BH09 8B 79.38 80.31 65.36 58.04

BH09 8C 79.38 80.33 75.42 71.15

SG 1 78.18

SG 2 79.29

* includes entire length of gravel pack for monitoring well installations

TOP top of pipe

SG 2 was installed in June 2012 and was surveyed on July 16, 2012

Top Bottom

BH08 1 82.57 83.17

BH08 2 80.77 81.44

BH09 3A 86.30 87.13 70.50 64.35

BH09 3B 86.30 87.13 80.20 72.89

BH09 4A 79.05 79.94 62.59 57.10

BH09 4B 79.05 79.96 77.22 71.43

BH09 5 73.93 74.69 55.03 48.33

BH09 6A 84.94 85.06 68.48 62.38

BH09 6B 84.94 85.09 80.06 74.58

BH09 7A 83.52 84.29 57.36 49.99

BH09 7B 83.52 84.31 65.23 59.29

BH09 7C 83.52 84.31 76.81 71.63

BH09 8A 79.38 80.27 55.00 48.90

BH09 8B 79.38 80.31 65.36 58.04

BH09 8C 79.38 80.33 75.42 71.15

SG 1 78.18

SG 2 79.29

* includes entire length of gravel pack for monitoring well installations

TOP top of pipe

SG 2 was installed in June 2012 and was surveyed on July 16, 2012

Monitoring

Intervals

Ground Surface

Elevation (mASL)

TOP Elevation

(mASL)

Screened Interval

Elevation (mASL)

Monitoring

Intervals

Ground Surface

Elevation (mASL)

TOP Elevation

(mASL)

eened Interval Elevation (mA

GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL)

5.75 77.42 5.78 77.39 5.01 78.16 5.02 78.15

4.16 77.28 4.13 77.31 3.09 78.35 3.37 78.07

5.64 81.49 5.67 81.46 4.78 82.35 4.95 82.18

5.59 81.54 5.62 81.51 4.66 82.47 4.91 82.22

3.50 76.44 3.32 76.62 2.42 77.52 2.82 77.12

2.81 77.15 2.61 77.35 1.98 77.98 2.53 77.43

3.34 71.35 3.63 71.06 2.20 72.49 2.40 72.29

2.99 82.07 3.28 81.78 2.22 82.84 2.64 82.42

3.64 81.45 3.60 81.49 1.84 83.25 2.06 83.03

4.31 79.98 4.40 79.89 2.38 81.91 2.31 81.98

4.34 79.97 4.42 79.89 2.52 81.79 2.98 81.33

4.26 80.05 4.30 80.01 2.93 81.38 3.01 81.30

3.45 76.82 3.50 76.77 2.62 77.65 2.50 77.77

3.50 76.81 3.56 76.75 2.61 77.70 2.51 77.80

3.58 76.75 3.44 76.89 2.18 78.15 2.78 77.55

0.94 77.24 0.91 77.27 0.11 78.07

1.29 78.00

GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL)

5.05 78.12 5.10 78.07 5.13 78.04

2.40 79.04 2.67 78.77 3.44 78.00

3.73 83.40 4.16 82.97 5.45 81.68

3.67 83.46 4.12 83.01 5.40 81.73

2.05 77.89 2.24 77.70 2.45 77.49

1.05 78.91 1.40 78.56 1.98 77.98

2.39 72.30 2.46 72.23 4.94 69.75

2.36 82.70 2.20 82.86 3.73 81.33

1.51 83.58 1.51 83.58 3.44 81.65

1.88 82.41 1.97 82.32 4.46 79.83

1.82 82.49 1.91 82.40 4.68 79.63

2.35 81.96 2.55 81.76 4.05 80.26

3.09 77.18 2.94 77.33 3.19 77.08

3.12 77.19 2.99 77.32 3.21 77.10

1.56 78.77 1.69 78.64 2.93 77.40

0.27 77.91 0.26 77.92

30 Aug 11 16 Sep 11

29 Mar 12 9 Apr 12

30 May 12 28 Jun 12

6 Dec 12
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January 2013 TABLE TSD#1-B-5-1
GROUNDWATER ELEVATION DATA

NRR SITE, CRRRC PROJECT

 12-1125-0045

Top Bottom

BH08 1 82.57 83.17

BH08 2 80.77 81.44

BH09 3A 86.30 87.13 70.50 64.35

BH09 3B 86.30 87.13 80.20 72.89

BH09 4A 79.05 79.94 62.59 57.10

BH09 4B 79.05 79.96 77.22 71.43

BH09 5 73.93 74.69 55.03 48.33

BH09 6A 84.94 85.06 68.48 62.38

BH09 6B 84.94 85.09 80.06 74.58

BH09 7A 83.52 84.29 57.36 49.99

BH09 7B 83.52 84.31 65.23 59.29

BH09 7C 83.52 84.31 76.81 71.63

BH09 8A 79.38 80.27 55.00 48.90

BH09 8B 79.38 80.31 65.36 58.04

BH09 8C 79.38 80.33 75.42 71.15

SG 1 78.18

SG 2 79.29

* includes entire length of gravel pack for monitoring well installations

TOP top of pipe

SG 2 was installed in June 2012 and was surveyed on July 16, 2012

Top Bottom

BH08 1 82.57 83.17

BH08 2 80.77 81.44

BH09 3A 86.30 87.13 70.50 64.35

BH09 3B 86.30 87.13 80.20 72.89

BH09 4A 79.05 79.94 62.59 57.10

BH09 4B 79.05 79.96 77.22 71.43

BH09 5 73.93 74.69 55.03 48.33

BH09 6A 84.94 85.06 68.48 62.38

BH09 6B 84.94 85.09 80.06 74.58

BH09 7A 83.52 84.29 57.36 49.99

BH09 7B 83.52 84.31 65.23 59.29

BH09 7C 83.52 84.31 76.81 71.63

BH09 8A 79.38 80.27 55.00 48.90

BH09 8B 79.38 80.31 65.36 58.04

BH09 8C 79.38 80.33 75.42 71.15

SG 1 78.18

SG 2 79.29

* includes entire length of gravel pack for monitoring well installations

TOP top of pipe

SG 2 was installed in June 2012 and was surveyed on July 16, 2012

Monitoring

Intervals

Ground Surface

Elevation (mASL)

TOP Elevation

(mASL)

Screened Interval

Elevation (mASL)

Monitoring

Intervals

Ground Surface

Elevation (mASL)

TOP Elevation

(mASL)

eened Interval Elevation (mA

GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL) GW Depth (m) GW Elev. (mASL)

5.13 78.04 5.17 78.00 5.11 78.06 5.18 77.99

3.53 77.91 3.68 77.76 3.64 77.80 3.53 77.91

5.06 82.07 5.56 81.57 5.66 81.47 5.35 81.78

5.02 82.11 5.52 81.61 5.61 81.52 5.30 81.83

3.40 76.54 3.39 76.55 3.16 76.78 2.83 77.11

2.76 77.20 2.85 77.11 2.51 77.45 2.20 77.76

2.70 71.99 3.55 71.14 4.55 70.14 4.90 69.79

2.58 82.48 3.26 81.80 3.18 81.88 3.65 81.41

3.01 82.08 3.54 81.55 3.30 81.79 3.53 81.56

3.66 80.63 4.53 79.76 4.82 79.47 4.53 79.76

3.65 80.66 4.55 79.76 4.87 79.44 4.61 79.70

3.77 80.54 4.58 79.73 4.75 79.56 4.28 80.03

2.44 77.83 2.56 77.71 2.77 77.50 2.99 77.28

2.48 77.83 2.60 77.71 2.81 77.50 3.02 77.29

3.28 77.05 3.70 76.63 3.65 76.68 3.15 77.18

0.25 77.93

1.36 77.93 1.41 77.88 1.41 77.88 1.39 77.90

16 Jul 12 20 Aug 12 24 Sep 12 29 Oct 12
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January 2013 TABLE TSD#1-B-5-1
GROUNDWATER ELEVATION DATA

NRR SITE, CRRRC PROJECT

 12-1125-0045

Top Bottom

BH08 1 82.57 83.17

BH08 2 80.77 81.44

BH09 3A 86.30 87.13 70.50 64.35

BH09 3B 86.30 87.13 80.20 72.89

BH09 4A 79.05 79.94 62.59 57.10

BH09 4B 79.05 79.96 77.22 71.43

BH09 5 73.93 74.69 55.03 48.33

BH09 6A 84.94 85.06 68.48 62.38

BH09 6B 84.94 85.09 80.06 74.58

BH09 7A 83.52 84.29 57.36 49.99

BH09 7B 83.52 84.31 65.23 59.29

BH09 7C 83.52 84.31 76.81 71.63

BH09 8A 79.38 80.27 55.00 48.90

BH09 8B 79.38 80.31 65.36 58.04

BH09 8C 79.38 80.33 75.42 71.15

SG 1 78.18

SG 2 79.29

* includes entire length of gravel pack for monitoring well installations

TOP top of pipe

SG 2 was installed in June 2012 and was surveyed on July 16, 2012

Top Bottom

BH08 1 82.57 83.17

BH08 2 80.77 81.44

BH09 3A 86.30 87.13 70.50 64.35

BH09 3B 86.30 87.13 80.20 72.89

BH09 4A 79.05 79.94 62.59 57.10

BH09 4B 79.05 79.96 77.22 71.43

BH09 5 73.93 74.69 55.03 48.33

BH09 6A 84.94 85.06 68.48 62.38

BH09 6B 84.94 85.09 80.06 74.58

BH09 7A 83.52 84.29 57.36 49.99

BH09 7B 83.52 84.31 65.23 59.29

BH09 7C 83.52 84.31 76.81 71.63

BH09 8A 79.38 80.27 55.00 48.90

BH09 8B 79.38 80.31 65.36 58.04

BH09 8C 79.38 80.33 75.42 71.15

SG 1 78.18

SG 2 79.29

* includes entire length of gravel pack for monitoring well installations

TOP top of pipe

SG 2 was installed in June 2012 and was surveyed on July 16, 2012

Monitoring

Intervals

Ground Surface

Elevation (mASL)

TOP Elevation

(mASL)

Screened Interval

Elevation (mASL)

Monitoring

Intervals

Ground Surface

Elevation (mASL)

TOP Elevation

(mASL)

eened Interval Elevation (mA

GW Depth (m) GW Elev. (mASL)

5.19 77.98

3.57 77.87

5.35 81.78

5.31 81.82

2.50 77.44

2.37 77.59

4.85 69.84

3.56 81.50

3.33 81.76

4.45 79.84

4.52 79.79

4.20 80.11

3.18 77.09

3.15 77.16

3.10 77.23

24 Nov 12
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Date: January 2013           Drawn: JPAO

Project: 12-1125-0045   Checked: KAM
FIGURE TSD#1-B-5-1: GROUNDWATER 
ELEVATION DATA FOR BH08-1 and BH08-2
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Date: January 2013           Drawn: JPAO

Project: 12-1125-0045   Checked: KAM
FIGURE TSD#1-B-5-2: GROUNDWATER 
ELEVATION DATA FOR BH09-3
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