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South Dam Station 3+65 
Ground Temperature Cable Readings 

by Location

Note: 
• Legend represents full monitoring year. Only dates with available data are shown on chart
• No data collected between September 16, 2018 to January 28, 2019
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Legend:
GTC Status: Cable irreparably damaged

GTC Status: Bead damaged or data missing

Interim readings taken during construction of the 
key trench/initial installation of cable
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Station 3+65 
Vertical Ground Temperature Cable 

Temperature Vs. Time

Notes:
• Bead numbers increase from upstream to downstream (horizontal) and top to bottom (vertical)
• SD-VTS-365-US cable damaged after construction but repaired
• SD-VTS-365-KT irreparably damaged after construction
• (A) Measurements collected between April and August 2018 were taken during construction
• (B) No measurements were collected between September 2018 to late January 2019 as the GTC’s were 

extended and repaired, and the data loggers were set up on site. One set of manual spot measurements were 
collected for some cables in November 2018 to check interim dam performance.

• (C) From the end of January 2019 onwards, data loggers were installed and placed on site, providing higher 
resolution and more frequent data transmissions.
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SD‐VTS‐365‐KT

Figure:Date: Approved:

South Dam Station 3+65 
Ground Temperature Cable Readings 

by Location

Note: 
• Legend represents full monitoring year. Only dates with available data are shown on chart
• No data collected between September 16, 2018 to January 27, 2019. One reading recorded 

for SD-VTS-365-DS on November 6, 2018.
• No data collected for SD-VTS-365-US between March 25, 2019 and June 1, 2019
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Station 3+65 
Vertical Ground Temperature Cable 

Temperature Vs. Time

Notes:
• Bead numbers increase from upstream to downstream (horizontal) and top to bottom (vertical)
• (A) Measurements collected between April and August 2018 were taken during construction
• (B) No measurements were collected between September 2018 to late January 2019 as the GTC’s were 

extended and repaired, and the data loggers were set up on site. One set of manual spot measurements were 
collected in November 2018 to check interim dam performance

• (C) From the end of January 2019 onwards, data loggers were installed and placed on site, providing higher 
resolution and more frequent data transmissions

• (D) Only top two beads are working (Bead 01 and Bead 02) for SD-VTS-US1
• (E) Only top bead working (Bead 01) for SD-VTS-US2
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Station 4+60 
Horizontal Ground Temperature 

Cable Temperature Vs. Time

Notes:
• Bead numbers increase from upstream to downstream (horizontal) and top to bottom (vertical)
• SD-HTS-B1-KT is located along upstream crest of key trench (not shown in drawing)
• (A) Measurements collected between April and August 2018 were taken during construction
• (B) No measurements were collected between September 2018 to November 2018 as the GTC’s were extended 

and repaired, and the data loggers were set up on site. 
• (C) From November 2018 onwards, data loggers were installed and placed on site, providing higher resolution 

and more frequent data transmissions
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Legend:
GTC Status: Cable irreparably damaged
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Station 4+60 
Vertical Ground Temperature Cable 

Temperature Vs. Time

Notes:
• Bead numbers increase from upstream to downstream (horizontal) and top to bottom (vertical)
• (A) Measurements collected between April and August 2018 were taken during construction
• (B) No measurements were collected between September 2018 to November 2018 as the GTC’s were extended 

and repaired, and the data loggers were set up on site. 
• (C) From November 2018 onwards, data loggers were installed and placed on site, providing higher resolution 

and more frequent data transmissions
• (D) SD-VTS-460-US cable was damaged after construction but repaired, started transmitting late August 2019. 
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Figure:Date: Approved:

South Dam Station 4+60 
Ground Temperature Cable Readings 

by Location

Note: 
• Legend represents full monitoring year. Only dates with available data are shown on chart
• Bead offset from centerline for SD-HTS-460-US is approximate. 
• No data collected between September 16, 2018 and November 6, 2018
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Legend:
GTC Status: Cable irreparably damaged

GTC Status: Bead damaged or data missing
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South Dam Station 4+60 
Ground Temperature Cable Readings 

by Location

Note: 
• Legend represents full monitoring year. Only dates with available data are shown on chart
• No data collected between September 16, 2018 and November 6, 2018
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Figure:Date: Approved:

Station 5+10 
Ground Temperature Cable 

Temperature Vs. Time

Notes:
• Bead numbers increase from upstream to downstream (horizontal) and top to bottom (vertical)
• (A) Measurements collected between April and August 2018 were taken during construction
• (B) No measurements were collected between September 2018 to November 2018 as the GTC’s were extended 

and repaired, and the data loggers were set up on site. 
• (C) From November 2018 onwards, data loggers were installed and placed on site, providing higher resolution 

and more frequent data transmissions
• (D) SD-HTS-510-US cable was damaged after construction but repaired, started transmitting in May 2019

ABDORIS TIA B.35Filename:    AppB_1CT022.038_SD_GTC Mar. 2020

Job No:        1CT022.038

2019 AGI - South Dam

Legend:
GTC Status: Cable irreparably damaged
GTC Status: Bead damaged or data missing

See note (D)

Design Foundation Freezing Point Depression

Design Foundation Freezing Point Depression

See note (A) See note (B)
See note (C)



Figure:Date: Approved:

South Dam Station 5+10 
Ground Temperature Cable Readings 

by Location

Note: 
• Legend represents full monitoring year. Only dates with available data are shown on chart
• No data collected prior to May 2019 for SD-HTS-510-US
• No data collected between September 16, 2018 and November 6, 2018. 
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Appendix C – Thermosyphons 
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Notes:
• A) Datalogger was disconnected (Jan 1, 2018 – Mar 3, 2018) 

for recalibration



 

 

Appendix D – Datalogger Battery Levels 
  



11.8

12

12.2

12.4

12.6

12.8

13

13.2

13.4

13.6

Ba
tt
er
y 
Vo

lta
ge
 (V

ol
ts
)

Date

Datalogger#1 (Stations 0+40, 0+60 and 0+85) Datalogger#2 (Stations 1+30 and 1+75)

Figure: D.1Date: Approved:

North Dam Datalogger Battery 
Voltage with Time

Filename:    AppendixD_1CT022.038_Batteries.pptx

Notes:
1. Operating voltage range is 9.6 to 16 V
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Appendix E – Inclinometers 
  



Figure: E.1Date: Approved:

Inclinometer Data Summary

Notes:
1. Green marks good quality survey data
2. Orange marks poor quality survey data (excluded from graphs or modified)
3. Grey indicates that no survey data was collected

ABDORIS TIAJob No:        1CT022.038

2019 AGI - North Dam

Filename:    AppEX_1CT022.038_Inclinometers.pptx Feb. 2020

Date 070-1 070-2 070-3 120-1 120-2 120-3 Data Quality
10-Nov-18 x x x x x x
1-Jan-19 x x x x x x
25-Jan-19 x x x x x x
14-Feb-19 x x x x x x February survey performed over two days. 070-2 has readings for Feb 14/19 and Feb 16/19
16-Feb-19 x x x x x x 070-2 Severed "B" wire, incorrect values; 120-1, 120-2 and 120-3 Blank/incorrect values for "B" wires
14-Apr-19 x x x x x x 070-2 Severed "B" wire repaired
10-May-19 x x x x x x
11-Jun-19 x x x x x x
27-Jul-19 x x x x x x

25-Aug-19 x x x x x x
28-Sep-19 x x x x x x
26-Oct-19 x x x x x x 120-1 Multiple duplicate readings, excluded from graph
23-Nov-19 x x x x x x
14-Dec-19 x x x x x x

Inclinometers Measured



Figure:Date: Approved:

Inclinometer 070-1 Profiles

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1

E.2ABDORIS TIA

LEGEND:

Job No:        1CT022.038

2019 AGI - North Dam
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Figure:Date: Approved:

Inclinometer 070-1 
Displacements

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1

E.3ABDORIS TIA

LEGEND:

Job No:        1CT022.038

2019 AGI - North Dam
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Figure: E.4Date: Approved:

Inclinometer 070-1A
Displacement Time Series

ABDORIS TIAJob No:        1CT022.038

2019 AGI - North Dam

Filename:    AppE_1CT022.038_Inclinometers.pptx

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
3. Dashed lines represent depths at or below the natural ground 

surface
Feb. 2020
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Figure: E.5Date: Approved:

Inclinometer 070-1A
Velocity Time Series

ABDORIS TIA

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
3. Dashed lines represent depths at or below the natural ground 

surface
Job No:        1CT022.038

2019 AGI - North Dam

Filename:    AppE_1CT022.038_Inclinometers.pptx Feb. 2020
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Figure:Date: Approved:

Inclinometer 070-2 Profiles

ABDORIS TIA

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
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Figure:Date: Approved:

Inclinometer 070-2 
Displacements

ABDORIS TIA

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
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Figure:Date: Approved:

Inclinometer 070-2A
Displacement Time Series

ABDORIS TIA

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
3. Dashed lines represent depths at or below the natural ground 

surface
Job No:        1CT022.038

2019 AGI - North Dam

Filename:    AppE_1CT022.038_Inclinometers.pptx Feb. 2020 E.8
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Figure:Date: Approved:

Inclinometer 070-2A
Velocity Time Series

ABDORIS TIA

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
3. Dashed lines represent depths at or below the natural ground 

surface
Job No:        1CT022.038

2019 AGI - North Dam
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Figure:Date: Approved:

Inclinometer 070-3 Profiles

DORIS TIA AB

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
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Figure:Date: Approved:

Inclinometer 070-3 
Displacements

DORIS TIA AB

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1

Job No:        1CT022.038

2019 AGI - North Dam

Filename:    AppE_1CT022.038_Inclinometers.pptx Feb. 2020 E.11
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Figure:Date: Approved:

Inclinometer 070-3A
Displacement Time Series

DORIS TIA AB
Job No:        1CT022.038

2019 AGI - North Dam

Filename:    AppE_1CT022.038_Inclinometers.pptx Feb. 2020 E.12

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
3. Dashed lines represent depths at or below the natural ground 

surface
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Figure:Date: Approved:

Inclinometer 070-3A
Velocity Time Series

DORIS TIA AB
Job No:        1CT022.038

2019 AGI - North Dam

Filename:    AppE_1CT022.038_Inclinometers.pptx Feb. 2020 E.13

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
3. Dashed lines represent depths at or below the natural ground 

surface
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Figure:Date: Approved:

Inclinometer 120-1 Profiles

DORIS TIA AB

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
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Figure:Date: Approved:

Inclinometer 120-1 
Displacements

DORIS TIA AB

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
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Figure:Date: Approved:

Inclinometer 120-1A
Displacement Time Series

DORIS TIA AB
Job No:        1CT022.038

2019 AGI - North Dam

Filename:    AppE_1CT022.038_Inclinometers.pptx Feb. 2020 E.16

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
3. Dashed lines represent depths at or below the natural ground 

surface

‐15.00

‐10.00

‐5.00

0.00

5.00

10.00

15.00

1/0/1900 1/10/1900 1/20/1900 1/30/1900 2/9/1900 2/19/1900 2/29/1900 3/10/1900

H
or
iz
on

ta
l D

is
pl
ac
em

en
t (
m
m
)

Date

Inclinometer 120‐1A Timeseries
0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

10

10.5

11

11.5

12

12.5

Legend [Depth (m)]



Figure:Date: Approved:

Inclinometer 120-1A
Velocity Time Series

DORIS TIA AB
Job No:        1CT022.038

2019 AGI - North Dam

Filename:    AppE_1CT022.038_Inclinometers.pptx Feb. 2020 E.17

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
3. Dashed lines represent depths at or below the natural ground 

surface
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Figure:Date: Approved:

Inclinometer 120-2 Profiles

DORIS TIA AB

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
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Figure:Date: Approved:

Inclinometer 120-2 
Displacements

DORIS TIA AB

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
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Figure:Date: Approved:

Inclinometer 120-2A
Displacement Time Series

DORIS TIA AB
Job No:        1CT022.038

2019 AGI - North Dam

Filename:    AppE_1CT022.038_Inclinometers.pptx Feb. 2020 E.20

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
3. Dashed lines represent depths at or below the natural ground 

surface
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Figure:Date: Approved:

Inclinometer 120-2A
Velocity Time Series

DORIS TIA AB
Job No:        1CT022.038

2019 AGI - North Dam

Filename:    AppE_1CT022.038_Inclinometers.pptx Feb. 2020 E.21

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
3. Dashed lines represent depths at or below the natural ground 

surface
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Figure:Date: Approved:

Inclinometer 120-3 Profiles

DORIS TIA AB

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1
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Figure:Date: Approved:

Inclinometer 120-3 
Displacements

DORIS TIA AB

Notes:
1. Manufacture's accuracy is +/- 0.25 mm per location
2. Survey data excluded from the charts is noted on Figure E.1

Job No:        1CT022.038

2019 AGI - North Dam

Filename:    AppE_1CT022.038_Inclinometers.pptx Feb. 2020 E.23

LEGEND:

0

1

2

3

4

5
‐20 ‐10 0 10 20

D
ep

th
 (m

)

Displacement (mm)

Displacement Parallel to Centerline

Top of Shell

Natural Ground Level

Northeast Southwest

0

1

2

3

4

5
‐20 ‐10 0 10 20

D
ep

th
 (m

)

Displacement (mm)

Displacement Perpendicular to Centerline

Top of Shell

Natural Ground Level

Downstream Upstream



Figure:Date: Approved:

Inclinometer 120-3A
Displacement Time Series

DORIS TIA AB
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