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North Dam

Geological Section and

Typical Cross Section

Geosynthetic Clay Liner (GCL)

Run of Quarry (ROQ)

Core Material

LEGEND

Transition Material

Surfacing Material

Natural Ground

NORTH DAM TYPICALB

DN-ND-01

SECTION ALONG

NORTH DAM CREST CENTERLINE
A

DN-ND-01

Horizontal Scale 1:500(m)

Vertical Scale 1:250(m) (2X Exaggeration)

Vancouver

Doris North Project

HOPE BAY MINING LTD.

NOTES

1. The subsurface geology has been extrapolated from

a series of geotechnical investigations consisting of

drill holes, auger holes and shallow test pits. Bedrock

contact and geological unit contacts are therefore

likely to vary somewhat during final excavation. The

Engineer will inspect all excavations and approve the

foundation conditions.

DN-ND-02   

HB+T-CIV-CIV-OND-0022

Bedrock

Peat

Stratigraphic Boundary

Thermosyphon Evaporator Pipe (NTS)

1

1



Vancouver

North Dam

Thermosyphon Evaporator Pipe Layout

Doris North Project

HOPE BAY MINING LTD.

HB+T-CIV-CIV-OND-0024

1
DN-ND-04

Tail Lake

Upstream

Downstream

0 5 10 15 20 25

Scale in Meters

Thermosyphon

Radiator Pipes

North Dam

Footprint

See Detail 1

TH-13

TH-14

TH-15

TH-16

TH-17

TH-18

TH-24

TH-23

TH-22

TH-21

TH-20

TH-19

North Thermosyphon

Evaporator Pipes

DETAIL 1

NOT TO SCALE

Lowest Point of

Key Trench

(Chainage 0+85)

SECTION A-A'

A

0

North Thermosyphon Radiators

South Thermosyphon Radiators

A

'

A

BEDDING LAYER STAKE OUT POINTS

ID NORTHING EASTING

ELEV.(m)

CB-01 7559215.71 434429.18 33.80

CB-02 7559206.13 434438.94 33.80

CB-03 7559118.26 434370.99 25.00

CB-04 7559080.89 434319.58 33.80

CB-05 7559088.17 434309.80 33.80

CB-06 7559134.73 434353.17 25.00

THERMOSYPHON EVAPORATOR PIPE
STAKE OUT POINTS

ID NORTHING EASTING ELEV.(m)
TS-01 7559221.07 434410.70 34.18
TS-02 7559222.23 434411.20 34.33
TS-03 7559222.25 434412.47 34.39
TS-04 7559223.42 434412.98 34.54
TS-05 7559223.44 434414.24 34.59
TS-06 7559224.61 434414.75 34.74
TS-07 7559205.14 434421.39 32.78

TS-08 7559204.70 434422.97 32.85
TS-09 7559204.26 434424.55 32.91
TS-10 7559203.82 434426.13 32.98
TS-11 7559203.37 434427.71 33.04
TS-12 7559202.93 434429.29 33.10
TS-13 7559129.92 434359.60 25.00
TS-14 7559128.85 434360.66 25.00
TS-15 7559127.78 434361.72 25.00
TS-16 7559126.71 434362.78 25.00
TS-17 7559125.64 434363.84 25.00
TS-18 7559124.57 434364.91 25.00
TS-19 7559128.86 434358.54 25.00
TS-20 7559127.79 434359.60 25.00
TS-21 7559126.72 434360.66 25.00
TS-22 7559125.65 434361.72 25.00
TS-23 7559124.58 434362.79 25.00
TS-24 7559123.51 434363.85 25.00
TS-25 7559096.83 434319.40 32.07
TS-26 7559095.67 434320.35 32.11
TS-27 7559094.54 434321.34 32.14
TS-28 7559093.35 434322.25 32.19
TS-29 7559092.16 434323.16 32.24
TS-30 7559091.03 434324.14 32.28
TS-31 7559099.59 434294.92 34.76
TS-32 7559098.59 434294.30 34.97
TS-33 7559097.47 434294.68 35.07
TS-34 7559096.47 434294.06 35.28
TS-35 7559095.35 434294.44 35.38
TS-36 7559094.35 434293.83 35.58

South Thermosyphon

Evaporator Pipes

DH-06

FSL at Elev.33.5m

North Dam

Crest Centerline

2.5 5 7.5 10 12.5

Horizontal Scale in Meters

Vertical Scale in Metres (3X Exaggeration)

10 2 43 5

Typical Thermosyphon

Evaporator Pipe Horizontal Angle

134.3° and Vertical Angle 6.2°

Typical Thermosyphon

Evaporator Pipe Horizontal Angle

106.7° and Vertical Angle 3.8°

SECTION B-B'

B

Vertical Scale in Metres (3X Exaggeration)

B

'

B

20 4 86 10

Horizontal Scale in Metres

50 10 2015 25

300mm Bedding Layer (core material) 2,130

NORTH DAM QUANTITIES

Quantity

m³

UnitItem

Thermosyphon  Evaporator Pipes 1,260m

1

1

1

1

1
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Vancouver

Doris North Project

HOPE BAY MINING LTD.

North Dam

Geosynthetic Clay Liner

Lower and Upper Layout

DN-ND-05   

North Dam

Footprint

Key Trench

North Dam

Footprint

Key Trench

GEOSYNTHETIC CLAY LINER

LOWER PLAN

GEOSYNTHETIC CLAY LINER

UPPER PLAN

HB+T-CIV-CIV-OND-0025

Thermosyphon

Evaporator Pipes

Thermosyphon

Evaporator Pipes

A

'

A

B

'

B

SECTION A

A

Scale in Metres

10 2 43 5

Key Trench

Excavation

Core Material

Lower Geosynthetic

Clay Liner

Thermosyhons

Evaporator Pipes

SECTION B

B

Scale in Metres

10 2 43 5

Upper Geosynthetic

Clay Liner

(163mX0.01mX0.5m)

GCL Joint

(See Detail  1)

1.0m min.

Bentonite

Powder

Core material

Upper GCL

2.5

2.5

1

1

Core material

DETAIL 1

TYPICAL UPPER AND LOWER GCL JOINT

NOT TO SCALE

0.01m min.

Lower GCL

1

0.3m Min.

0.5m Min.

Upper GCL

Lower

GCL

Hydrated

Bentonite

Powder

DETAIL 3

TYPICAL GCL OVERLAP -

PERPENDICULAR VIEW

NOT TO SCALE

Lower GCL

Bentonite

Powder

Upper GCL

Core
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DETAIL 2

TYPICAL GCL OVERLAP - SECTION

NOT TO SCALE

0.5m min.

GCL Overlap

(See Detail  2 & 3)

2

3

Scale in Metres

50 10 2015 25

Scale in Metres

50 10 2015 25

Thermosyphon

Evaporator Pipes

LEGEND

Geosynthetic Clay Liner (Plan View)

Geosynthetic Clay Liner (Section View)

Core Material

Bentonite Powder

0.3m

0.3m

Downstream Upstream

2.5

1

Downstream Upstream

FSL at Elev.33.5m

FSL at Elev.33.5m

0

.

0

1
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i
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Core C

L

2.5

1

Thermosyphon Evaporator Pipe

Geosynthetic Clay Liner (Lower) 2,441

NORTH DAM QUANTITIES

QuantityUnit

Geosynthetic Clay Liner (Upper) 2,597m

2

Bentonite Powder 8.15m³

Thermosyphon

Evaporator Pipes

LOWER GCL LINER STAKE OUT POINTS
ID NORTHING EASTING Elev. (m)

LLR-01 7559215.72 434429.18 34.11
LLR-02 7559130.18 434358.87 25.28
LLR-03 7559095.64 434316.75 32.72
LLR-04 7559088.17 434309.75 34.17
LLR-05 7559083.45 434316.09 34.15
LLR-06 7559123.78 434365.26 25.25
LLR-07 7559209.41 434435.62 34.13
LLR-08 7559208.68 434436.38 34.17
LLR-09 7559117.26 434372.13 28.50
LLR-10 7559117.99 434371.42 28.50
LLR-11 7559081.44 434318.33 34.71
LLR-12 7559082.06 434317.46 34.75

UPPER GCL LINER STAKE OUT POINTS
ID NORTHING EASTING Elev. (m)

ULR-01 7559214.16 434431.41 35.00
ULR-02 7559211.14 434434.48 35.00
ULR-03 7559209.40 434435.66 34.18
ULR-04 7559208.68 434436.38 34.17
ULR-05 7559117.26 434372.13 28.50
ULR-06 7559117.99 434371.42 28.50
ULR-07 7559081.44 434318.33 34.71
ULR-08 7559082.06 434317.46 34.75
ULR-09 7559082.35 434316.87 35.00
ULR-10 7559084.92 434313.41 35.00

Item

m

2

1

1

1

1
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Tail Lake

Upstream

Downstream

0.5H:1V
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DN-ND-06

HB+T-CIV-CIV-OND-0026

NORTH DAM CORE STAKE OUT POINTS
ID NORTHING EASTING ELEV.(m)

CR-01 7559090.34 434318.35 35.30
CR-02 7559211.93 434429.37 35.30
CR-03 7559208.33 434431.91 35.30
CR-04 7559089.37 434323.29 35.30
CR-05 7559119.38 434340.05 28.17
CR-06 7559131.93 434350.59 26.83
CR-07 7559141.90 434359.69 26.83
CR-08 7559158.14 434376.43 29.63
CR-09 7559193.50 434410.85 32.80
CR-10 7559199.67 434426.81 34.47
CR-11 7559189.91 434421.40 33.44
CR-12 7559179.49 434414.64 32.62
CR-13 7559178.36 434416.26 32.62
CR-14 7559140.09 434386.94 30.18
CR-15 7559117.99 434371.42 28.80
CR-16 7559098.15 434342.26 32.06
CR-17 7559095.31 434333.73 33.82
CR-18 7559094.44 434344.65 32.06
CR-19 7559097.23 434350.80 30.48
CR-20 7559104.21 434362.53 28.50
CR-21 7559113.98 434375.33 28.04
CR-22 7559123.01 434382.52 27.89
CR-23 7559158.09 434405.41 31.29
CR-24 7559114.54 434374.79 28.80
CR-25 7559093.02 434296.31 35.71
CR-26 7559100.28 434298.19 34.60
CR-27 7559097.95 434318.84 32.33
CR-28 7559205.71 434419.74 33.10
CR-29 7559217.06 434412.13 34.10
CR-30 7559221.63 434418.01 34.83
CR-31 7559211.40 434424.87 33.99
CR-32 7559159.94 434403.27 31.48

CR-33 7559155.28 434403.43 31.29

A

'

A

SECTION A-A'

A

South

Thermosyphon

Radiators

North

Thermosyphon

Radiators

Geosynthetic Clay Liner (GCL)

Core Material

LEGEND

Natural Ground

Thermosyphon Evaporator Pipes

Grey Shading for Plan View

North Dam

Crest Centerline

FSL at Elev.33.5m

Scale in Metres

10 2 43 5

14,720

NORTH DAM QUANTITIES

Quantity

m³

UnitItem

Total Core Material

(excluding 300mm bedding layer(core material))

1

1

1

1
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Transition Material Layout
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DN-ND-07  

HB+T-CIV-CIV-OND-0027

South

Thermosyphon

Radiators

North

Thermosyphon

Radiators

NORTH DAM TRANSITION MATERIAL

STAKE OUT POINTS

ID NORTHING EASTING

ELEV.(m)

TM-01 7559085.62 434312.08 36.00

TM-02 7559216.68 434431.76 36.00

TM-03 7559209.74 434436.24 36.00

TM-04 7559208.09 434434.77 35.99

TM-05 7559081.86 434319.48 36.00

TM-06 7559107.42 434329.13 33.19

TM-07 7559111.75 434331.48 31.61

TM-08 7559127.46 434341.41 27.27

TM-09 7559143.43 434355.47 26.75

TM-10 7559197.58 434412.00 33.72

TM-11 7559178.73 434417.16 33.28

TM-12 7559116.20 434373.17 29.40

TM-13 7559095.77 434342.83 32.86

TM-14 7559092.85 434334.87 34.42

TM-15 7559086.06 434324.41 35.67

TM-16 7559083.06 434326.58 35.94

TM-17 7559083.03 434330.34 35.51

TM-18 7559087.11 434337.52 34.42

TM-19 7559090.07 434345.69 32.86

TM-20 7559111.44 434377.82 29.40

TM-21 7559175.20 434422.58 33.27

TM-22 7559204.16 434438.68 35.89

TM-23 7559202.31 434438.80 35.77

TM-24 7559174.99 434422.92 32.88

TM-25 7559212.58 434427.79 35.79

TM-25 7559110.47 434378.76 28.07

TM-26 7559089.64 434315.68 35.93

TM-27 7559093.20 434291.67 36.81

TM-28 7559101.33 434292.89 35.22

TM-29 7559099.58 434316.56 35.08

TM-30 7559110.35 434324.51 33.19

TM-31 7559114.35 434326.67 31.61

TM-32 7559200.81 434408.94 33.72

TM-33 7559208.36 434416.89 34.76

TM-34 7559223.52 434407.52 34.66

TM-35 7559227.71 434414.14 35.39

TM-36 7559214.79 434423.66 35.65

TM-37 7559215.81 434424.73 35.79
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Scale in Meters

Geosynthetic Clay Liner (GCL)

Core Material

LEGEND

Transition Material

Natural Ground

Thermosyphon Evaporator Pipes

Grey Shading for Plan View

North Dam Crest

Centerline

FSL at 33.5m

Total Transition Material 6,600

NORTH DAM QUANTITIES

Quantity

m³

UnitItem
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A

A

'

A

NOTES

1.     For sections showing Instrumentation details, see

drawing DN-ND-14 through DN-ND-16.

2. For cross sections spaced at every 5m., see drawings

DN-ND-17 through DN-ND-26.

3. For survey monitoring point detail, see Detail E on

drawing DN-ND-16.

NORTH DAM ACCESS ROAD STAKE OUT POINTS
ID NORTHING EASTING Elev. (m)

DA-01 7559268.02 434479.67 44.80
DA-02 7559265.25 434487.98 44.94
DA-03 7559258.83 434471.26 44.29
DA-04 7559253.43 434477.17 44.29
DA-05 7559253.64 434466.52 43.87
DA-06 7559248.24 434472.42 43.87
DA-07 7559246.06 434459.59 43.16
DA-08 7559240.66 434465.49 43.16
DA-09 7559205.36 434422.40 37.65
DA-10 7559200.06 434428.21 37.65

North Dam Access Road

Turnaround Pad

Geosynthetic Clay Liner (GCL)

Core Material

LEGEND

Run of Quarry (ROQ)

Natural Ground

Thermosyphon Evaporator Pipes

Transition Material

Surfacing Material

Grey Shading for Plan View

Scale in Metres

20 4 86 10

T

o

 
S

o

u

t
h

 
D

a

m

North Dam

Crest Centerline

FSL at Elev.33.5m

NORTH DAM TURNAROUND PAD STAKE OUT POINTS
ID NORTHING EASTING Elev. (m)

TP-01 7559092.84 434319.71 37.65
TP-02 7559087.48 434325.65 37.65
TP-03 7559070.62 434310.23 39.93
TP-04 7559062.43 434311.41 40.46
TP-05 7559056.03 434307.65 41.19
TP-06 7559053.06 434300.86 41.87
TP-07 7559054.87 434293.33 42.24
TP-08 7559060.20 434288.69 42.15
TP-09 7559067.58 434287.97 41.65
TP-10 7559073.98 434291.72 40.92
TP-11 7559076.95 434298.52 40.25
TP-12 7559076.01 434304.32 39.93

REFERENCE

For detailed design of the  Frozen Core Plant Pad and

Secondary Road refer to Secondary Road from Doris

Creek Bridge to South Dam 0+000 to 0+950, Doris North

Project, Nunavut, Canada - TL-RDS-04

[HB+T-CIV-CIV-OND-0005] - Rev. 1 - Issued for

Construction, Doris North Project, Nunavut, Canada. Sept

24, 2010  and Material Specifications, North Project,

Nunavut, Canada - TL-RDS-11 [HB+T-CIV-CIV-OND-0012]

- Rev. 1 - Issued for Construction, Doris North Project,

Nunavut, Canada. Sept 24, 2010.

Dam Run of Quarry (ROQ)

Dam Access

Run of Quarry (ROQ)

Turnaround

Run of Quarry (ROQ)

Dam Surfacing

Dam Access Surfacing

Turnaround Surfacing

34,350

NORTH DAM QUANTITIES

Quantity

m³

UnitItem

Dam Access and Turnaround Fill

1,687m³

1,491m³

370m³

104m³

94m³

Ground Temperature Cable

Inside Pipe on Dam Shell

NORTH DAM SURVEY MONITORING STAKE OUT POINTS
ID NORTHING EASTING Elev. (m)

ND-SMP-045-DS 7559103.73 434327.74 38.00
ND-SMP-065-DS 7559118.50 434341.22 38.00
ND-SMP-080-DS 7559129.58 434351.34 38.00
ND-SMP-100-DS 7559144.35 434364.82 38.00
ND-SMP-120-DS 7559159.12 434378.31 38.00
ND-SMP-140-DS 7559173.89 434391.80 38.00
ND-SMP-160-DS 7559188.66 434405.28 38.00
ND-SMP-045-US 7559096.45 434335.71 38.00
ND-SMP-065-US 7559111.22 434349.20 38.00
ND-SMP-080-US 7559122.30 434359.31 38.00
ND-SMP-100-US 7559137.07 434372.80 38.00
ND-SMP-120-US 7559151.84 434386.29 38.00
ND-SMP-140-US 7559166.61 434399.77 38.00
ND-SMP-160-US 7559181.38 434413.26 38.00

1

1



Vancouver

Doris North Project

HOPE BAY MINING LTD.

N

DN-ND-12

HB+T-CIV-CIV-OND-0032

Scale in Metres

50 10 2015 25

Typical Transition Cover Crest/Toe

(Core Material not shown for clarity)

HORIZONTAL UPPER CORE GROUND TEMPERATURE CABLE
STAKE OUT POINTS

ID NORTHING EASTING Elev. (m)

ND-HTS-040-33.5 7559093.85 434331.08 33.50
ND-HTS-060-33.5 7559108.62 434344.57 33.50
ND-HTS-085-33.5 7559127.07 434361.44 33.50
ND-HTS-130-33.5 7559160.30 434391.79 33.50
ND-HTS-175-33.5 7559193.53 434422.12 33.50
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Crest Centerline

North Dam

Horizontal Ground Temperature

Cable Layout - Upper Core

HORIZONTAL GROUND

TEMPERATURE CABLE LAYOUT

Ground Temperature

Cable

LEGEND

Ground Temperature Cable

Thermistor Bead

FSL at Elev. 33.5m

North Dam

Footprint
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NORTH DAM QUANTITIES:

Total Core Material for Embedded

Ground Temperature Cable Leads 264m

3

Total Transition Material for Embedded

Ground Temperature Cable Leads 914m

3

1
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STRING # STRING NAME SERIES
#

STRING
TYPE

CHAINGE
(m)

ELEVATION
(m)

OVERALL CABLE
LENGTH (m) CABLE LOCATION

BEAD LOCATION IN METERS (MEASURED FROM END)
#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15 #16

ND-VTS-040-KT Base of Keytrench1 ND-VTS-040-KT A Vertical 40 n/a 65.0 Base of Keytrench 0.00 3.00 6.00 8.00 10.00 11.00 12.00 13.00 14.00 14.50 15.00 - - - - -
ND-VTS-060-KT Base of Keytrench
ND-VTS-175-KT

12 ND-HTS-040-31.5 B Horizontal 40 32 54.0
Top of Liner 0.00 1.30 2.60 3.35 4.85 6.35 7.85 9.35 10.85 12.60 - - - - - -

ND-HTS-060-28.8 Top of Liner
ND-HTS-060-33.5

13 ND-HTS-040-33.5 C Horizontal 40 33.5 51.0

Upper Core 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 - - - - - - - -
ND-HTS-085-33.5 Horizontal Upper Core

STRING # STRING NAME SERIES
#

STRING
TYPE

CHAINGE
(m)

ELEVATION
(m)

OVERALL CABLE
LENGTH (m) CABLE LOCATION

BEAD LOCATION IN METERS (MEASURED FROM END)
#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15 #16

ND-VTS-040-KT Base of Keytrench

ND-HTS-130-31.0 Middle Core
16 ND-HTS-060-33.5 C Horizontal 60 33.5 48.0

Upper Core 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 - - - - - - - -
ND-HTS-040-33.5 Horizontal Upper Core

ND-VTS-040-KT
2 ND-VTS-060-KT A Vertical 60 n/a 98.0

Base of Keytrench 0.00 3.00 6.00 8.00 10.00 11.00 12.00 13.00 14.00 14.50 15.00 - - - - -
3 ND-VTS-060-US A Vertical 60 n/a 78.0

Upstream Foundation 0.00 3.00 6.00 8.00 10.00 11.00 12.00 13.00 14.00 14.50 15.00 - - - - -
4 ND-VTS-060-DS A Vertical 60 n/a 57.0 Downstream Foundation 0.00 3.00 6.00 8.00 10.00 11.00 12.00 13.00 14.00 14.50 15.00 - - - - -

ND-VTS-085-KT Base of Keytrench
ND-HTS-040-31.5

14 ND-HTS-060-28.8 B Horizontal 60 28.8 89.0
Top of Liner 0.00 1.30 2.60 3.35 4.85 6.35 7.85 9.35 10.85 12.60 - - - - - -

ND-HTS-085-25.3 Top of Liner
ND-HTS-175-32.5

15 ND-HTS-060-31.0 D Horizontal 60 31.0 75.0 Middle Core 0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 - - - - - - - -
ND-HTS-085-29.4 Horizontal Middle Core

Vancouver

Doris North Project

HOPE BAY MINING LTD.

North Dam

Ground Temperature Cable Clusters

at Chainage 0+40 and 0+60

GROUND TEMPERATURE CABLE

SECTION AT CHAINAGE 0+401

Scale in Meters

GROUND TEMPERATURE CABLE

SECTION AT CHAINAGE 0+60

Scale in Meters

2

LEGEND

DN-ND-14

HB+T-CIV-CIV-OND-0034

DN-ND-09

DN-ND-09

ND-HTS-040-33.5

(Upper Core)

ND-VTS-040-KT

ND-HTS-040-31.5

(Top of Liner)

ND-VTS-060-KT

ND-VTS-060-US

ND-VTS-060-DS

ND-HTS-060-33.5

(Upper Core)

ND-HTS-060-31.0

(Middle Core)

ND-HTS-060-28.8

(Top of Liner)

Typical Detail A (See drawing DN-ND-16)

Typical Detail A (See drawing DN-ND-16)

Typical Detail A (See drawing DN-ND-16)

GROUND TEMPERATURE CABLE DETAILS

GROUND TEMPERATURE CABLE DETAILS

Thermistor Bead Location

Ground Temperature Cable

Run of Quarry (ROQ) Material

Core Material

Transition Material

Surfacing Material

Geosynthetic Clay Liner (GCL)

Natural ground

Thermosyphon Evaporator Pipes

Bentonite Water Stop

Water Stop

(See Detail B on

Drawing DN-ND-16)

Typical Detail D (See drawing DN-ND-16)

Water Stop

(See Detail B on Drawing DN-ND-16)
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1

1

1

1

1
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Backfill with

Slurry Material

Vertical Drill Hole

(0.1m Dia. min.)

Backfill with Slurry Material

(See Drawing DN-ND-14)

Vertical Drill Hole

(0.1m Dia. min.)

STRING # STRING NAME SERIES
#

STRING
TYPE

CHAINGE
(m)

ELEVATION
(m)

OVERALL CABLE
LENGTH (m) CABLE LOCATION

BEAD LOCATION IN METERS (MEASURED FROM END)
#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15 #16

ND-VTS-040-KT Base of Keytrench
ND-VTS-060-DS Downstream Foundation

5 ND-VTS-085-KT A Vertical 85 n/a 125.0
Base of Keytrench 0.00 3.00 6.00 8.00 10.00 11.00 12.00 13.00 14.00 14.50 15.00 - - - - -

6 ND-VTS-085-US A Vertical 85 n/a 89.0 Upstream Foundation 0.00 3.00 6.00 8.00 10.00 11.00 12.00 13.00 14.00 14.50 15.00 - - - - -
7 ND-VTS-085-DS A Vertical 85 n/a 71.0 Downstream Foundation 0.00 3.00 6.00 8.00 10.00 11.00 12.00 13.00 14.00 14.50 15.00 - - - - -

ND-VTS-130-KT Base of Keytrench
ND-HTS-060-28.8

17 ND-HTS-085-25.3 E Horizontal 85 25.3 119.0
Top of Liner 0.00 1.30 2.60 3.90 5.20 6.50 7.25 8.75 10.25 11.75 13.25 14.75 16.75 18.75 20.75 -

ND-HTS-130-28.8 Top of Liner
ND-HTS-060-31.0 Middle Core

18 ND-HTS-085-29.4 F Horizontal 85 29.4 92.0 Middle Core 0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 - - - - - -
ND-HTS-130-31.0 Horizontal Middle Core
ND-HTS-040-33.5

19 ND-HTS-085-33.5 C Horizontal 85 33.5 48.0

Upper Core 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 - - - - - - - -
ND-HTS-130-33.5 Horizontal Upper Core

STRING # STRING NAME SERIES
#

STRING
TYPE

CHAINGE
(m)

ELEVATION
(m)

OVERALL CABLE
LENGTH (m) CABLE LOCATION

BEAD LOCATION IN METERS (MEASURED FROM END)
#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15 #16

ND-VTS-040-KT Base of Keytrench
ND-VTS-085-DS Downstream Foundation

8 ND-VTS-130-KT A Vertical 130 n/a 88.0
Base of Keytrench 0.00 3.00 6.00 8.00 10.00 11.00 12.00 13.00 14.00 14.50 15.00 - - - - -

9 ND-VTS-130-US A Vertical 130 n/a 70.0 Upstream Foundation 0.00 3.00 6.00 8.00 10.00 11.00 12.00 13.00 14.00 14.50 15.00 - - - - -
10 ND-VTS-130-DS A Vertical 130 n/a 52.0 Downstream Foundation 0.00 3.00 6.00 8.00 10.00 11.00 12.00 13.00 14.00 14.50 15.00 - - - - -

ND-VTS-175-KT Base of Keytrench
ND-HTS-085-33.5

22 ND-HTS-130-33.5 C Horizontal 130 33.5 48.0

Upper Core 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 - - - - - - - -
ND-HTS-175-33.5 Horizontal Upper Core

ND-HTS-085-25.3
20 ND-HTS-130-28.8 B Horizontal 130 28.8 77.0

Top of Liner 0.00 1.30 2.60 3.35 4.85 6.35 7.85 9.35 10.85 12.60 - - - - - -
ND-HTS-175-32.5 Top of Liner
ND-HTS-085-29.4 Middle Core

21 ND-HTS-130-31.0 D Horizontal 130 31.0 75.0 Middle Core 0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 - - - - - - - -
ND-HTS-060-33.5 Horizontal Upper Core

Vancouver

Doris North Project

HOPE BAY MINING LTD.

North Dam

Ground Temperature Cable Clusters

at Chainage 0+85 and 1+30

GROUND TEMPERATURE CABLE

SECTION AT CHAINAGE 0+85
3

Scale in Meters

GROUND TEMPERATURE CABLE

SECTION AT CHAINAGE 1+304

Scale in Meters

DN-ND-15

HB+T-CIV-CIV-OND-0035

DN-ND-09

Typical Detail A (See drawing DN-ND-16)

Typical Detail A

(See drawing DN-ND-16)

Typical Detail A (See drawing DN-ND-16)

Typical Detail A

(See drawing DN-ND-16)

ND-VTS-085-KT

ND-VTS-085-DS

ND-VTS-085-US

ND-VTS-130-KT

ND-VTS-130-DS

ND-VTS-130-US

LEGEND

GROUND TEMPERATURE CABLE DETAILS

GROUND TEMPERATURE CABLE DETAILS

DN-ND-09

ND-HTS-085-33.5

(Upper Core)

ND-HTS-085-29.4

(Middle Core)

ND-HTS-085-25.3

(Top of Liner)

ND-HTS-130-31.0

(Middle Core)

ND-HTS-130-28.8

(Top of Liner)

ND-HTS-130-33.5

(Upper Core)

Thermistor Bead Location

Ground Temperature Cable

Run of Quarry (ROQ) Material

Core Material

Transition Material

Surfacing Material

Geosynthetic Clay Liner (GCL)

Natural ground

Thermosyphon Evaporator Pipes

Bentonite Water Stop

Water Stop

(See Detail B on

Drawing DN-ND-16)

Typical Detail D (See drawing DN-ND-16)

Typical Detail D (See drawing DN-ND-16)

Water Stop

(See Detail B on

Drawing DN-ND-16)
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Typical Detail D (See drawing DN-ND-16)
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Typical Detail C

Pipe C

L

STRING # STRING NAME SERIES
#

STRING
TYPE

CHAINGE
(m)

ELEVATION
(m)

OVERALL CABLE
LENGTH (m) CABLE LOCATION

BEAD LOCATION IN METERS (MEASURED FROM END)
#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15 #16

ND-VTS-040-KT Base of Keytrench
ND-VTS-130-DS Downstream Foundation

11 ND-VTS-175-KT A Vertical 175 n/a 65.0
Base of Keytrench 0.00 3.00 6.00 8.00 10.00 11.00 12.00 13.00 14.00 14.50 15.00 - - - - -

ND-HTS-040-31.5 Top of LinerND-HTS-130-33.5
24 ND-HTS-175-33.5 C Horizontal 175 33.5 49.0

Upper Core 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 - - - - - - - -

ND-HTS-130-28.8
23 ND-HTS-175-32.5 G Horizontal 175 32.5 52.0

Top of Liner 0.00 1.30 2.05 3.55 5.05 6.55 8.05 9.55 11.30 - - - - - - -
ND-HTS-060-31.0 Horizontal Middle Core

6" Schedule 40 Pipe

168mm (6.63") O.D.

Circle Ø = 100mm

Hinge Lid

1

4

Top of North Dam

Access Road
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5
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100mm Ø

Schedule 40 Pipe
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30mm Steel Rod

500mm x 500mm x 10mm

Steel Plate Fixed to 30mm Rod
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Downstream

1
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Upstream
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Vancouver

Doris North Project

HOPE BAY MINING LTD.

North Dam

Ground Temperature Cable Clusters

at Chainage 1+75

GROUND TEMPERATURE CABLE

SECTION AT CHAINAGE 1+75
5

Scale in Meters

DN-ND-16

HB+T-CIV-CIV-OND-0036

Typical Detail A

ND-VTS-175-KT

THERMISTOR TYPICAL DETAILA

-
Not to Scale

LEGEND

GROUND TEMPERATURE CABLE DETAILS

DN-ND-09

Thermistor Bead Location

Ground Temperature Cable

Run of Quarry (ROQ) Material

Core Material

Transition Material

Surfacing Material

Geosynthetic Clay Liner (GCL)

Natural ground

Thermosyphon Evaporator Pipes

ND-HTS-175-33.5

(Upper Core)

ND-HTS-175-32.5

(Top of Liner)

TYPICAL WATER STOP DETAILB

-
Not to Scale

Ground Temperature Cable

Thermistor Bead

Min. 0.5m

Min.0.2m

Varies

Bentonite Powder

Bentonite Water Stop

Water Stop

(See Detail B)

0
.
3
0
m

(
M

i
n
.
)

Continuous Weld on all sides

6" Schedule 40 Pipe

168mm (6.63") O.D.

Continuous Weld on all sides

1/8" x 6" x 12" Steel Plate

Continuous Weld on all sides

1/8" x 6" x 12" Steel Plate

THERMISTOR STRING PIPE

ANCHOR TYPICAL DETAILC

-
Not to Scale

6" Schedule 40 Pipe

168mm (6.63") O.D.

ELEVATION

SLOT FOR GROUND

TEMPERATURE CABLED

DN-ND-14

Not to Scale

SURVEY MONITORING POINT DETAILE

DN-ND-08
Not to Scale

PLAN

NOTE:

1)     Thermistor string pipe anchor shall be

spaced at every 2m.

DN-ND-15

10mm Rebar

0
.
1
5
m

5.5cm

1cm 1cm

17cm 5.5cm

10mm Rebar

1

1



Slurry Holes

See Detail 2

Slurry

4" Sched. 80 Class C

(ASTM 500) Pipe or

Class H (G40.21.350W)

Varies, (1.5m min.)  Top

of pipe elevation equal

for all piles

6
0
0
0
m

m
 
(
m

i
n
.
)

Natural

Ground

10M Rebar ring

welded to pipe

1
0
0
0
m

m

2-Slotted holes

for slurry

50mm

1
0
0
m

m

5
0
0
m

m

Slurry

50mm Min.

annulus

2-Slotted holes for slurry

(one on each side)

Centralizers

(if required)

Vancouver

Doris North Project

HOPE BAY MINING LTD.

HB+T-CIV-CIV-OND-0047

1
DN-ND-27

Thermosyphon

Evaporator Pipes

North Dam

Footprint

A

'

A

North Dam

Thermosyphon Details

SECTION B - B'

TYPICAL THERMOSYPHON RADIATOR

Pile #1

Pile #3

Pile #2

SECTION A - A'

TYPICAL RADIATOR SUPPORT

Scale in Metres

0.50 1 21.5 2.5

A

B

'

B

PLAN VIEW

NORTH THERMOSYPHON RADIATORS

Scale in Metres

10 2 43 5

Scale in Metres

0.50 1 21.5 2.5

B

DETAIL 2

REBAR AND GROUT HOLES

DETAIL 1

TYPICAL STEEL PILE DETAIL

2000 400 800600 1000

Scale in Millimetres

500 100 200150 250

Scale in Millimetres

DETAIL 3

U-BOLT SPACING

Scale in Millimetres

1000 200 400300 500

Drilling

Piles

Slurry

C-Channel

(Pile Cross Bracing)

U-Bolts

Thermosyphon Radiator

Assembly

78

NORTH DAM QUANTITIES

Quantity

m

UnitItem

1.20m³

62.4m

144no.

12no.

96m

PILE STAKE OUT POINTS
ID NORTHING EASTING

Pile-S-1 7559093.30 434293.91
Pile-S-2 7559096.98 434294.32
Pile-S-3 7559100.62 434294.73
Pile-S-4 7559100.67 434294.23

Pile-S-5 7559097.03 434293.82

Pile-S-6 7559093.36 434293.42

Pile-N-1 7559220.76 434409.71
Pile-N-2 7559222.80 434412.75
Pile-N-3 7559224.84 434415.79
Pile-N-4 7559225.27 434415.51

Pile-N-5 7559223.23 434412.46

Pile-N-6 7559221.18 434409.42

Pile #5

Pile #6

Pile #4

Note: Radiator supports are separated by 0.5m.

1

1

1

1

1

1

1



Vancouver

North Dam

Percolation

Test Borehole Locations

Doris North Project

HOPE BAY MINING LTD.

1

Tail Lake

Upstream

Downstream

0.5H:1V

0.5H:1V

North Dam

Footprint

1

2

.

5

H

:

1

V

7
H

:1
V

1

4

H

:

1

V

Peat

Additional Excavation may be required

if the Peat Zone extends below the

design base of the Key Trench

FSL at Elev.33.5m

NOTES

1.       All percolation test boreholes should be a minimum of 8 m deep.

2. Percolation test boreholes to be a minimum 4-6 inches

(100-150mm) in diameter.

3. It is suggested an airtrack drill be used to complete percolation

test boreholes.

Point #

Northing Easting

Collar Elevation

SRK-11-HB-DHP1 7559092.39 434317.93 35.0

SRK-11-HB-DHP2 7559107.16 434331.41 32.0

SRK-11-HB-DHP3 7559125.62 434348.27 27.0

SRK-11-HB-DHP4 7559136.70 434358.38 26.0

SRK-11-HB-DHP5 7559141.13 434362.43 27.0

SRK-11-HB-DHP6 7559145.56 434366.47 28.0

SRK-11-HB-DHP7 7559158.85 434378.62 30.0

SRK-11-HB-DHP8 7559177.31 434395.47 31.5

SRK-11-HB-DHP9 7559192.08 434408.96 33.0

SRK-11-HB-DHP10 7559209.80 434425.14 35.0

SRK-11-HB-DHP11 7559087.73 434323.03 36.0

SRK-11-HB-DHP12 7559099.73 434339.55 32.0

SRK-11-HB-DHP13 7559114.74 434360.19 28.0

SRK-11-HB-DHP14 7559124.69 434371.53 28.0

SRK-11-HB-DHP15 7559129.45 434375.21 28.0

SRK-11-HB-DHP16 7559134.21 434378.89 28.0

SRK-11-HB-DHP17 7559148.50 434389.95 30.0

SRK-11-HB-DHP18 7559168.34 434405.29 32.0

SRK-11-HB-DHP19 7559184.22 434417.57 33.0

SRK-11-HB-DHP20 7559203.27 434432.30 35.0

DN-ND-29   

HB+T-CIV-CIV-OND-0049

SRK-11-HB-DHP21 7559139.88 434372.68 27.0

SRK-11-HB-DHP22 7559135.45 434368.65 27.0

SRK-11-HB-DHP23 7559131.02 434364.59 27.0

1

1

1
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