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- Required culverts have been excluded from this
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- Cross drain culverts w ill be a minimum of 600mm diameter
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- All stream crossings w ill be designed to handle Q100 f low s.
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Road junction design will conform to 
BC MOT requirements in subsequent
versions.
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5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch

4MD = 5m running surf ace with 0.6m deep by  4m wide ditch

2MD = 5m running surf ace with 0.6m deep by  2m wide ditch

5MRI = 5m running surf ace with f ill into riv er

RBUT = 5m running surf ace with rock buttress

BR =  Bridge Template (No Cut/Fill Ref er To General Arrangement Drawings)

BR5 = 5m wide Bridge Template (No Cut/Fill Ref er To General Arrangement Drawings)

Surf acing depth = 0.3m

ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with

some cobbles

SR - Strong rock

FR - Fractured, weak rock

C1 - Silty  Sand rubble

colluv ium
C2 - Sand and grav el rubble

colluv ium with cobbles

C3 - Blocky  colluv ium

T1 - Silty  sand and grav el till

T2 - Silt or clay  based basal till

Route Upgrade and Establishment

Access Road

Geometric Alignment

Km 0+000 - 12+981

Formatted to Plot on 24"x36" Paper

Notes:

- Ground model data determined by LiDAR survey

  provided by IDM Mining. OEL supplemented w ith

  total station and RTK survey w ork through

  Bitter Creek.

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.
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4MD = 5m running surf ace with 0.6m deep by  4m wide ditch
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some cobbles
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FR - Fractured, weak rock
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C3 - Blocky  colluv ium

T1 - Silty  sand and grav el till

T2 - Silt or clay  based basal till
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Notes:

- Ground model data determined by LiDAR survey

  provided by IDM Mining. OEL supplemented w ith

  total station and RTK survey w ork through

  Bitter Creek.
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2MD = 5m running surf ace with 0.6m deep by  2m wide ditch
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BR5 = 5m wide Bridge Template (No Cut/Fill Ref er To General Arrangement Drawings)

Surf acing depth = 0.3m
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Reviewed By: Michael Foster, P.Eng

U:\Projects\1464\2\8\Road\RoadEng\EA Designs\Access Road\RedMountainAccessRoad.dsn

 ---

May 2017

May 2017

5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch

4MD = 5m running surf ace with 0.6m deep by  4m wide ditch

2MD = 5m running surf ace with 0.6m deep by  2m wide ditch

5MRI = 5m running surf ace with f ill into riv er

RBUT = 5m running surf ace with rock buttress

BR =  Bridge Template (No Cut/Fill Ref er To General Arrangement Drawings)

BR5 = 5m wide Bridge Template (No Cut/Fill Ref er To General Arrangement Drawings)

Surf acing depth = 0.3m

ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with

some cobbles

SR - Strong rock

FR - Fractured, weak rock

C1 - Silty  Sand rubble

colluv ium
C2 - Sand and grav el rubble

colluv ium with cobbles

C3 - Blocky  colluv ium

T1 - Silty  sand and grav el till

T2 - Silt or clay  based basal till

Route Upgrade and Establishment

Access Road

Geometric Alignment

Km 0+000 - 12+981

Formatted to Plot on 24"x36" Paper

Notes:

- Ground model data determined by LiDAR survey

  provided by IDM Mining. OEL supplemented w ith

  total station and RTK survey w ork through

  Bitter Creek.

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.



Plan Legend (all may not be applicable)

L-line Location

Road Edges

Cut / Fill limits

Clearing Limits

Benchmark

R.O.W. in Riparian Zone

Fill into Riparian Zone

Fill into High Water

Borrow Site

Waste Site

Note:

- Required culverts have been excluded from this

design.

- Cross drain culverts w ill be a minimum of 600mm diameter

and be spaced in accordance w ith the BC MFLNRO

Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.

Profile Legend

Finished Road Surface
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Cut / Fill limits

Original Ground

Bedrock
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SR - Strong rock

FR - Fractured, weak rock
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colluv ium with cobbles

C3 - Blocky  colluv ium

T1 - Silty  sand and grav el till

T2 - Silt or clay  based basal till
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Notes:

- Ground model data determined by LiDAR survey

  provided by IDM Mining. OEL supplemented w ith
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4MD = 5m running surf ace with 0.6m deep by  4m wide ditch

2MD = 5m running surf ace with 0.6m deep by  2m wide ditch
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RBUT = 5m running surf ace with rock buttress

BR =  Bridge Template (No Cut/Fill Ref er To General Arrangement Drawings)

BR5 = 5m wide Bridge Template (No Cut/Fill Ref er To General Arrangement Drawings)
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FR - Fractured, weak rock

C1 - Silty  Sand rubble

colluv ium
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colluv ium with cobbles

C3 - Blocky  colluv ium

T1 - Silty  sand and grav el till

T2 - Silt or clay  based basal till
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5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch

4MD = 5m running surf ace with 0.6m deep by  4m wide ditch

2MD = 5m running surf ace with 0.6m deep by  2m wide ditch

5MRI = 5m running surf ace with f ill into riv er

RBUT = 5m running surf ace with rock buttress

BR =  Bridge Template (No Cut/Fill Ref er To General Arrangement Drawings)

BR5 = 5m wide Bridge Template (No Cut/Fill Ref er To General Arrangement Drawings)

Surf acing depth = 0.3m

ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with

some cobbles

SR - Strong rock

FR - Fractured, weak rock

C1 - Silty  Sand rubble

colluv ium
C2 - Sand and grav el rubble

colluv ium with cobbles

C3 - Blocky  colluv ium

T1 - Silty  sand and grav el till

T2 - Silt or clay  based basal till

Route Upgrade and Establishment

Access Road

Geometric Alignment

Km 0+000 - 12+981

Formatted to Plot on 24"x36" Paper

Notes:

- Ground model data determined by LiDAR survey

  provided by IDM Mining. OEL supplemented w ith

  total station and RTK survey w ork through

  Bitter Creek.

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.



Plan Legend (all may not be applicable)

L-line Location

Road Edges

Cut / Fill limits

Clearing Limits

Benchmark

R.O.W. in Riparian Zone

Fill into Riparian Zone

Fill into High Water

Borrow Site

Waste Site

Note:

- Required culverts have been excluded from this

design.

- Cross drain culverts w ill be a minimum of 600mm diameter

and be spaced in accordance w ith the BC MFLNRO

Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.

Profile Legend

Finished Road Surface

Profile Subgrade

Cut / Fill limits

Original Ground

Bedrock

Design Speed: 30 km/h

Min Curv e Radius = 35m

Max Grade = 18%

Red Mountain Access Road
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Min Curv e Radius = 80m

Max Grade = 12%
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BR5 = 5m wide Bridge Template (No Cut/Fill Ref er To General Arrangement Drawings)

Surf acing depth = 0.3m
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C3 - Blocky  colluv ium
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T2 - Silt or clay  based basal till
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Notes:

- Ground model data determined by LiDAR survey
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Cum. Tot. 1657.2 0.0 1891.7 643.5 3323.6 1149.8

Pg. Tot. 1657.2 0.0 1891.7 643.5 3323.6 1149.8

Reviewed By: Michael Foster, P.Eng

 ---

May 2017

May 2017

5M = 5m running surface with 0.6m deep by 0.6m wide ditch
4MD = 5m running surface with 0.6m deep by 4m wide ditch
2MD = 5m running surface with 0.6m deep by 2m wide ditch
5MRI = 5m running surface with fill into river
RBUT = 5m running surface with rock buttress

BR =  Bridge Template (No Cut/Fill Refer To General Arrangement Drawings)
BR5 = 5m wide Bridge Template (No Cut/Fill Refer To General Arrangement Drawings)

Surfacing depth = 0.3m

ROAD TEMPLATESSOIL TYPES

SG - Sand and gravel with
some cobbles
SR - Strong rock
FR - Fractured, weak rock
C1 - Silty Sand rubble
colluvium
C2 - Sand and gravel rubble
colluvium with cobbles
C3 - Blocky colluvium
T1 - Silty sand and gravel till
T2 - Silt or clay based basal till
LG - Glaciolacustrine silt and clay

Formatted to Plot on 24"x36" Paper

CULVERT TABLE

Red Mountain

Note:

- Required culverts have been excluded from this design.

- Cross drain culverts will be a minimum of 600mm diameter and be spaced in accordance with the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings will be designed to handle Q100 flows.

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented with
  total station and RTK survey work through
  Bitter Creek.
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Refer to Red Mountain Access Road design for approach from Highway 37A. Proposed tailings management facility disturbance area.
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14+100.0
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14+200.0
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14+300.0
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Pg. Tot. 1879.3 0.0 522.8 3398.7 3990.9 818.6

Reviewed By: Michael Foster, P.Eng

 ---

May 2017

May 2017

5M = 5m running surface with 0.6m deep by 0.6m wide ditch
4MD = 5m running surface with 0.6m deep by 4m wide ditch
2MD = 5m running surface with 0.6m deep by 2m wide ditch
5MRI = 5m running surface with fill into river
RBUT = 5m running surface with rock buttress

BR =  Bridge Template (No Cut/Fill Refer To General Arrangement Drawings)
BR5 = 5m wide Bridge Template (No Cut/Fill Refer To General Arrangement Drawings)

Surfacing depth = 0.3m

ROAD TEMPLATESSOIL TYPES

SG - Sand and gravel with
some cobbles
SR - Strong rock
FR - Fractured, weak rock
C1 - Silty Sand rubble
colluvium
C2 - Sand and gravel rubble
colluvium with cobbles
C3 - Blocky colluvium
T1 - Silty sand and gravel till
T2 - Silt or clay based basal till
LG - Glaciolacustrine silt and clay

Formatted to Plot on 24"x36" Paper

CULVERT TABLE

Red Mountain

Note:

- Required culverts have been excluded from this design.

- Cross drain culverts will be a minimum of 600mm diameter and be spaced in accordance with the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings will be designed to handle Q100 flows.

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented with
  total station and RTK survey work through
  Bitter Creek.
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Refer to Haul Road Connector design for access to Haul Road.



Note:

- Required culverts have been excluded from this design.

- Cross drain culverts w ill be a minimum of 600mm diameter and be spaced in accordance w ith the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.
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Design Speed: 50 km/h
Min Curv e Radius = 80m

Max Grade = 12%

L-Stn
m.

Strip V.
Cu. m.

Ly r1 V.
Cu. m.

Ly r2 V.
Cu. m.

Ly r3 V.
Cu. m.

SG Fill V.
Cu. m.

B/W Vol.
Cu. m.

Srf 1 Fill V.
Cu. m.

0.0 498.6 0.0 796.2 1488.2 120.8 278.2
100.0

432.0 0.0 292.5 237.0 716.6 223.6
200.0
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Pg. Tot. 1251.0 0.0 1140.9 3744.2 2487.3 704.7

Reviewed By: Michael Foster, P.Eng
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May 2017

5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch
4MD = 5m running surf ace with 0.6m deep by  4m wide ditch
2MD = 5m running surf ace with 0.6m deep by  2m wide ditch
5MRI = 5m running surf ace with f ill into riv er
RBUT = 5m running surf ace with rock buttress

BR =  Bridge Template (No Cut/Fill Ref er To General Arrangement Drawings)
BR5 = 5m wide Bridge Template (No Cut/Fill Ref er To General Arrangement Drawings)

Surf acing depth = 0.3m

ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with
some cobbles
SR - Strong rock
FR - Fractured, weak rock
C1 - Silty  Sand rubble
colluv ium
C2 - Sand and grav el rubble
colluv ium with cobbles
C3 - Blocky  colluv ium
T1 - Silty  sand and grav el till
T2 - Silt or clay  based basal till

Formatted to Plot on 24"x36" Paper

Red Mountain

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.
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Refer to Mine Site Road design for access to processing plant.

Refer to Haul Road design for access to portal.
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ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with
some cobbles
SR - Strong rock
FR - Fractured, weak rock
C1 - Silty  Sand rubble
colluv ium
C2 - Sand and grav el rubble
colluv ium with cobbles
C3 - Blocky  colluv ium
T1 - Silty  sand and grav el till
T2 - Silt or clay  based basal till

Formatted to Plot on 24"x36" Paper

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.

Red Mountain

L-Stn
m.

Strip V.
Cu. m.

Ly r1 V.
Cu. m.

Ly r2 V.
Cu. m.

Ly r3 V.
Cu. m.

SG Fill V.
Cu. m.

B/W Vol.
Cu. m.

Srf 1 Fill V.
Cu. m.

B 0-053.4 0.0 0.0 0.0 0.0 0.0 -3174.5 0.0
B 0000.0

622.3 0.0 323.6 2219.1 3268.3 477.0
0+200.0

618.9 2.6 261.1 5834.7 3519.3 372.0
0+400.0 686.9 0.0 0.0 5577.7 3378.0 -1000.0 351.9
0+600.0

628.6 3.3 91.1 2286.8 4091.7 424.0
0+800.0

Cum. Tot. 2556.7 5.8 675.8 15918.2 14257.3 1624.9

Pg. Tot. 2556.7 5.8 675.8 15918.2 14257.3 1624.9

Design Speed: 30 km/h
Min Curv e Radius = 16m

Max Grade = 18%

Curv e Table (Da = def lection angle f or a 10m arc.)
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0-012
0-024

22
0-002

20
63°
12

286°

C2
0+028
0+018

18
0+036

20
-53°

10
286°

C3
0+110
0+085

32
0+117

16
115°

25
358°

C4
0+129
0+117

21
0+138

16
74°
12

358°

C5
0+201
0+158

80
0+238

100
-46°

43
57°

C6
0+261
0+245

31
0+277

100
18°
16

57°

C7
0+418
0+403

30
0+433

70
-25°

15
82°

C8
0+477
0+463

27
0+491

50
31°
14

115°

C9
0+520
0+514

13
0+527

70
-11°

7
82°

C10
0+565
0+555

19
0+574

100
11°

9
57°

C11
0+637
0+619

29
0+648

18
-91°

18
318°

C12
0+664
0+648

27
0+675

18
-85°

16
318°

C13
0+729
0+710

36
0+747

100
21°
18

57°

C14
0+854
0+839

28
0+867

35
-47°

15
164°

C15
0+904
0+885

35
0+920

35
58°
19

164°

C16
1+045
1+017

50
1+067

50
-57°

27
115°

C17
1+099
1+078

32
1+110

20
91°
20

286°

C18
1+131
1+110

32
1+142

20
92°
21

286°

C19
1+169
1+144

50
1+194

750
4°
25
8°

C20
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Haul Road to Lower Portal

Geometric Alignment

Km 0+000 - 11+175

5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch
5MBL = 5m running surf ace with 0.6m high berm on lef t shoulder
5MBR = 5m running surf ace with 0.6m high berm on right shoulder
5BRS = 5m running surf ace with 0.6m high berm on right with steepened bermn f ill slope
5MBB = 5m running surf ace with 0.6m high berm on lef t and right shoulder
BR = Bridge (no cut/f ill)

Ditching = 0.6m wide by  0.6m deep
Surf acing depth = 0.3m

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.
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Note:

- Required culverts have been excluded from this
design.

- Cross drain culverts w ill be a minimum of 600mm diameter
and be spaced in accordance w ith the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.
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ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with
some cobbles
SR - Strong rock
FR - Fractured, weak rock
C1 - Silty  Sand rubble
colluv ium
C2 - Sand and grav el rubble
colluv ium with cobbles
C3 - Blocky  colluv ium
T1 - Silty  sand and grav el till
T2 - Silt or clay  based basal till

Formatted to Plot on 24"x36" Paper

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.

Red Mountain

L-Stn
m.

Strip V.
Cu. m.

Ly r1 V.
Cu. m.

Ly r2 V.
Cu. m.

Ly r3 V.
Cu. m.

SG Fill V.
Cu. m.

B/W Vol.
Cu. m.

Srf 1 Fill V.
Cu. m.

1+000.0 656.4 0.0 1020.7 6638.3 5887.7 418.0
1+200.0

950.9 0.0 1164.8 11312.4 2949.4 370.8
1+400.0

704.5 0.0 0.0 17944.2 240.1 337.5
1+600.0 666.3 0.0 0.0 17415.6 338.9 409.5
1+800.0

780.0 0.0 1131.6 2104.3 6028.3 388.1
2+000.0

Cum. Tot. 6937.2 5.9 4574.0 73622.4 31250.7 3919.3

Pg. Tot. 3758.1 0.0 3317.1 55414.9 15444.5 1923.9

Design Speed: 30 km/h
Min Curv e Radius = 16m

Max Grade = 18%

Curv e Table (Da = def lection angle f or a 10m arc.)

IP Stn.
BC Stn.
Arc. Len.
EC Stn.
Radius 
Angle 
Tangent 
Da, a=100

C16
1+045
1+017

50
1+067

50
-57°

27
115°

C17
1+099
1+078

32
1+110

20
91°
20

286°

C18
1+131
1+110

32
1+142

20
92°
21

286°

C19
1+169
1+144

50
1+194

750
4°
25
8°

C20
1+214
1+199

30
1+229

200
9°
15

29°

C21
1+258
1+237

43
1+280

150
-16°

21
38°

C22
1+303
1+288

28
1+316

40
40°
15

143°

C23
1+329
1+318

21
1+340

35
-35°

11
164°

C24
1+398
1+372

49
1+421

60
47°
26

95°

C25
1+478
1+450

48
1+498

38
-72°

28
151°

C26
1+525
1+513

26
1+538

120
12°
13

48°

C27
1+581
1+565

30
1+596

250
7°
15

23°

C28
1+641
1+626

30
1+655

35
49°
16

164°

C29
1+680
1+666

27
1+693

35
-45°

14
164°

C30
1+850
1+740

51
1+791

18
-161°

110
318°

C31
1+852
1+836

25
1+861

16
91°
16

358°

C32
1+869
1+861

15
1+876

16
53°

8
358°

C33
1+964
1+947

33
1+980

350
5°
16

16°

C34
2+011
1+996

30
2+026

850
2°
15
7°

C35
2+056
2+041

30
2+071

100
17°
15

57°

C36
2+123
2+108

31
2+138

60
-29°

16
95°

C37
2+189
2+160

55
2+215

80
39°
29

72°

C38
2+257
2+238

37
2+275

80
-27°

19
72°

Haul Road to Lower Portal

Geometric Alignment

Km 0+000 - 11+175

5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch
5MBL = 5m running surf ace with 0.6m high berm on lef t shoulder
5MBR = 5m running surf ace with 0.6m high berm on right shoulder
5BRS = 5m running surf ace with 0.6m high berm on right with steepened bermn f ill slope
5MBB = 5m running surf ace with 0.6m high berm on lef t and right shoulder
BR = Bridge (no cut/f ill)

Ditching = 0.6m wide by  0.6m deep
Surf acing depth = 0.3m

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.
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Plan Legend (all may not be applicable)

L-line Location

Road Edges

Cut / Fill limits

Clearing Limits

Benchmark

Mine Pad

Other Major Mine Facilities

Borrow Site

Waste Site

Note:

- Required culverts have been excluded from this
design.

- Cross drain culverts w ill be a minimum of 600mm diameter
and be spaced in accordance w ith the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.

Profile Legend

Finished Road Surface
Profile Subgrade
Cut / Fill limits
Original Ground

Bedrock

EARTH WORK VOLUMES (Final Cubic Meters)
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ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with
some cobbles
SR - Strong rock
FR - Fractured, weak rock
C1 - Silty  Sand rubble
colluv ium
C2 - Sand and grav el rubble
colluv ium with cobbles
C3 - Blocky  colluv ium
T1 - Silty  sand and grav el till
T2 - Silt or clay  based basal till

Formatted to Plot on 24"x36" Paper

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.

Red Mountain

L-Stn
m.

Strip V.
Cu. m.

Ly r1 V.
Cu. m.

Ly r2 V.
Cu. m.

Ly r3 V.
Cu. m.

SG Fill V.
Cu. m.

B/W Vol.
Cu. m.

Srf 1 Fill V.
Cu. m.

2+000.0 650.9 416.4 2306.2 1421.8 4438.4 -5835.0 337.5
2+200.0

970.8 0.0 4913.2 1204.7 3169.0 370.5
2+400.0

88.3 2032.6 2653.7 399.0 4297.9 370.5
2+600.0 0.0 2243.3 2444.7 84.4 1393.6 370.5
2+800.0

50.2 1701.9 1442.9 323.8 3591.0 337.5
3+000.0

Cum. Tot. 8697.3 6400.1 18334.7 77056.1 48140.6 5705.8

Pg. Tot. 1760.2 6394.2 13760.7 3433.7 16889.9 1786.5

Design Speed: 30 km/h
Min Curv e Radius = 16m

Max Grade = 18%

Curv e Table (Da = def lection angle f or a 10m arc.)

IP Stn.
BC Stn.
Arc. Len.
EC Stn.
Radius 
Angle 
Tangent 
Da, a=100

C34
2+011
1+996

30
2+026

850
2°
15
7°

C35
2+056
2+041

30
2+071

100
17°
15

57°

C36
2+123
2+108

31
2+138

60
-29°

16
95°

C37
2+189
2+160

55
2+215

80
39°
29

72°

C38
2+257
2+238

37
2+275

80
-27°

19
72°

C39
2+358
2+343

28
2+372

100
-16°

14
57°

C40
2+448
2+386

120
2+506

200
34°
62

29°

C41
2+524
2+518

12
2+530

30
23°

6
191°

C42
2+550
2+537

25
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35
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2+583

29
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C47
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38°

C48
3+169
3+155

29
3+184

300
-6°
15

19°

C49
3+288
3+269

38
3+307

150
15°
19

38°

Haul Road to Lower Portal

Geometric Alignment

Km 0+000 - 11+175

5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch
5MBL = 5m running surf ace with 0.6m high berm on lef t shoulder
5MBR = 5m running surf ace with 0.6m high berm on right shoulder
5BRS = 5m running surf ace with 0.6m high berm on right with steepened bermn f ill slope
5MBB = 5m running surf ace with 0.6m high berm on lef t and right shoulder
BR = Bridge (no cut/f ill)

Ditching = 0.6m wide by  0.6m deep
Surf acing depth = 0.3m

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.
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ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with
some cobbles
SR - Strong rock
FR - Fractured, weak rock
C1 - Silty  Sand rubble
colluv ium
C2 - Sand and grav el rubble
colluv ium with cobbles
C3 - Blocky  colluv ium
T1 - Silty  sand and grav el till
T2 - Silt or clay  based basal till

Formatted to Plot on 24"x36" Paper

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.

Red Mountain
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Strip V.
Cu. m.
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Cu. m.
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Srf 1 Fill V.
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3+600.0
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4+000.0
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4+200.0

Cum. Tot. 12995.2 8797.7 24028.5 86433.5 63424.5 7952.1

Pg. Tot. 3372.3 1132.7 4682.3 7655.1 11711.6 1875.8

Design Speed: 30 km/h
Min Curv e Radius = 16m

Max Grade = 18%

Curv e Table (Da = def lection angle f or a 10m arc.)
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Haul Road to Lower Portal

Geometric Alignment

Km 0+000 - 11+175

5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch
5MBL = 5m running surf ace with 0.6m high berm on lef t shoulder
5MBR = 5m running surf ace with 0.6m high berm on right shoulder
5BRS = 5m running surf ace with 0.6m high berm on right with steepened bermn f ill slope
5MBB = 5m running surf ace with 0.6m high berm on lef t and right shoulder
BR = Bridge (no cut/f ill)

Ditching = 0.6m wide by  0.6m deep
Surf acing depth = 0.3m

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.
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Note:

- Required culverts have been excluded from this
design.

- Cross drain culverts w ill be a minimum of 600mm diameter
and be spaced in accordance w ith the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.
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May 2017

ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with
some cobbles
SR - Strong rock
FR - Fractured, weak rock
C1 - Silty  Sand rubble
colluv ium
C2 - Sand and grav el rubble
colluv ium with cobbles
C3 - Blocky  colluv ium
T1 - Silty  sand and grav el till
T2 - Silt or clay  based basal till

Formatted to Plot on 24"x36" Paper

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.

Red Mountain

L-Stn
m.

Strip V.
Cu. m.

Ly r1 V.
Cu. m.

Ly r2 V.
Cu. m.

Ly r3 V.
Cu. m.

SG Fill V.
Cu. m.

B/W Vol.
Cu. m.

Srf 1 Fill V.
Cu. m.

4+200.0 593.9 0.0 413.7 412.9 3237.7 388.5
4+400.0

503.5 0.0 783.6 947.1 1401.2 337.5
4+600.0

471.5 0.0 673.1 746.3 1215.3 370.5
4+800.0 373.8 0.0 550.3 328.6 586.6 337.5
5+000.0

276.2 8.0 1249.8 240.5 1968.5 419.5
5+200.0

Cum. Tot. 15214.1 8805.7 27699.1 89108.8 71833.8 9805.7

Pg. Tot. 2218.9 8.0 3670.6 2675.3 8409.3 1853.5

Design Speed: 30 km/h
Min Curv e Radius = 16m

Max Grade = 18%

Curv e Table (Da = def lection angle f or a 10m arc.)

IP Stn.
BC Stn.
Arc. Len.
EC Stn.
Radius 
Angle 
Tangent 
Da, a=100

C61
4+124
4+109

29
4+138

200
-8°
15

29°

C62
4+162
4+146

31
4+177

80
22°
16

72°

C63
4+303
4+184

68
4+253

25
156°
119

229°

C64
4+302
4+276

53
4+329

150
-20°

27
38°

C65
4+358
4+343

30
4+373

70
-25°

15
82°

C66
4+406
4+387

37
4+424

50
42°
19

115°

C67
4+486
4+443

75
4+517

60
-71°

43
95°

C68
4+571
4+544

51
4+595

60
49°
27

95°

C69
4+695
4+662

60
4+722

60
-57°

33
95°

C70
4+758
4+742

30
4+772

40
43°
16

143°

C71
4+861
4+844

33
4+877

45
42°
17

127°

C72
4+953
4+928

45
4+974

45
-58°

25
127°

C73
5+042
5+023

37
5+060

130
16°
19

44°

C74
5+142
5+128

23
5+151

16
-83°

14
358°

C75
5+165
5+151

22
5+174

16
-80°

14
358°

C76
5+294
5+271

45
5+316

150
17°
23

38°

Haul Road to Lower Portal

Geometric Alignment

Km 0+000 - 11+175

5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch
5MBL = 5m running surf ace with 0.6m high berm on lef t shoulder
5MBR = 5m running surf ace with 0.6m high berm on right shoulder
5BRS = 5m running surf ace with 0.6m high berm on right with steepened bermn f ill slope
5MBB = 5m running surf ace with 0.6m high berm on lef t and right shoulder
BR = Bridge (no cut/f ill)

Ditching = 0.6m wide by  0.6m deep
Surf acing depth = 0.3m

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.
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Plan Legend (all may not be applicable)

L-line Location

Road Edges

Cut / Fill limits

Clearing Limits

Benchmark

Mine Pad

Other Major Mine Facilities

Borrow Site

Waste Site

Note:

- Required culverts have been excluded from this
design.

- Cross drain culverts w ill be a minimum of 600mm diameter
and be spaced in accordance w ith the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.

Profile Legend

Finished Road Surface
Profile Subgrade
Cut / Fill limits
Original Ground

Bedrock

EARTH WORK VOLUMES (Final Cubic Meters)
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Profile Vert Scale 1:400
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ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with
some cobbles
SR - Strong rock
FR - Fractured, weak rock
C1 - Silty  Sand rubble
colluv ium
C2 - Sand and grav el rubble
colluv ium with cobbles
C3 - Blocky  colluv ium
T1 - Silty  sand and grav el till
T2 - Silt or clay  based basal till

Formatted to Plot on 24"x36" Paper

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.

Red Mountain

L-Stn
m.

Strip V.
Cu. m.

Ly r1 V.
Cu. m.

Ly r2 V.
Cu. m.

Ly r3 V.
Cu. m.

SG Fill V.
Cu. m.

B/W Vol.
Cu. m.

Srf 1 Fill V.
Cu. m.

5+200.0 0.0 20.2 2351.6 383.6 1777.7 -64732.9 337.5
5+400.0

0.0 27.3 3573.7 5181.3 1740.9 394.3
5+600.0

123.4 534.7 1168.7 564.3 2393.0 423.4
5+800.0 693.6 0.0 894.2 7583.8 1312.5 342.4
6+000.0

777.4 0.0 1004.6 9913.2 2978.4 386.5
6+200.0

Cum. Tot. 16808.4 9387.9 36691.9 112735.0 82036.3 11689.7

Pg. Tot. 1594.3 582.2 8992.8 23626.2 10202.5 1884.0

Design Speed: 30 km/h
Min Curv e Radius = 16m

Max Grade = 18%

Curv e Table (Da = def lection angle f or a 10m arc.)

IP Stn.
BC Stn.
Arc. Len.
EC Stn.
Radius 
Angle 
Tangent 
Da, a=100

C74
5+142
5+128

23
5+151

16
-83°

14
358°

C75
5+165
5+151

22
5+174

16
-80°

14
358°

C76
5+294
5+271

45
5+316

150
17°
23

38°

C77
5+368
5+335

63
5+398

100
-36°

32
57°

C78
5+472
5+449

31
5+480

16
110°

23
358°

C79
5+490
5+480

17
5+497

16
62°
10

358°

C80
5+570
5+558

23
5+582

400
-3°
12

14°

C81
5+613
5+584

57
5+641

180
18°
29

32°

C82
5+668
5+644

48
5+692

250
-11°

24
23°

C83
5+746
5+736

19
5+754

16
-67°

11
358°

C84
5+765
5+754

18
5+773

16
-66°

10
358°

C85
5+805
5+788

33
5+822

70
-27°

17
82°

C86
5+846
5+826

41
5+867

250
-9°
20

23°

C87
5+912
5+896

31
5+927

300
-6°
15

19°

C88
5+963
5+946

34
5+980

200
10°
17

29°

C89
6+017
6+002

24
6+026

16
85°
15

358°

C90
6+043
6+026

26
6+052

16
94°
17

358°

C91
6+084
6+071

26
6+097

120
-12°

13
48°

C92
6+126
6+101

48
6+150

320
9°
24

18°

C93
6+169
6+155

27
6+182

35
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14
164°

C94
6+213
6+197

32
6+229

100
19°
16

57°

C95
6+283
6+265

35
6+301

150
14°
18

38°

C96
6+331
6+315

32
6+347

120
15°
16

48°

Haul Road to Lower Portal

Geometric Alignment

Km 0+000 - 11+175

5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch
5MBL = 5m running surf ace with 0.6m high berm on lef t shoulder
5MBR = 5m running surf ace with 0.6m high berm on right shoulder
5BRS = 5m running surf ace with 0.6m high berm on right with steepened bermn f ill slope
5MBB = 5m running surf ace with 0.6m high berm on lef t and right shoulder
BR = Bridge (no cut/f ill)

Ditching = 0.6m wide by  0.6m deep
Surf acing depth = 0.3m

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.
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Plan Legend (all may not be applicable)

L-line Location

Road Edges

Cut / Fill limits

Clearing Limits

Benchmark

Mine Pad

Other Major Mine Facilities

Borrow Site

Waste Site

Note:

- Required culverts have been excluded from this
design.

- Cross drain culverts w ill be a minimum of 600mm diameter
and be spaced in accordance w ith the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.

Profile Legend

Finished Road Surface
Profile Subgrade
Cut / Fill limits
Original Ground

Bedrock

EARTH WORK VOLUMES (Final Cubic Meters)
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CULVERT TABLE

Reviewed By: Michael Foster, P.Eng
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May 2017

May 2017

ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with
some cobbles
SR - Strong rock
FR - Fractured, weak rock
C1 - Silty  Sand rubble
colluv ium
C2 - Sand and grav el rubble
colluv ium with cobbles
C3 - Blocky  colluv ium
T1 - Silty  sand and grav el till
T2 - Silt or clay  based basal till

Formatted to Plot on 24"x36" Paper

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.

Red Mountain

L-Stn
m.

Strip V.
Cu. m.

Ly r1 V.
Cu. m.

Ly r2 V.
Cu. m.

Ly r3 V.
Cu. m.

SG Fill V.
Cu. m.

B/W Vol.
Cu. m.

Srf 1 Fill V.
Cu. m.

6+200.0 890.9 0.0 1655.8 8479.0 4287.4 420.9
6+400.0

786.0 0.0 1653.2 11049.0 973.9 355.8
6+600.0

794.9 0.0 1267.6 2792.4 2403.7 424.4
6+800.0 351.4 6.3 1908.1 7649.7 1523.4 337.5
7+000.0

441.2 0.0 2817.8 12028.8 283.5 408.3
7+200.0

Cum. Tot. 20072.9 9394.3 45994.4 154733.9 91508.2 13636.6

Pg. Tot. 3264.5 6.4 9302.5 41998.9 9471.9 1946.9

Design Speed: 30 km/h
Min Curv e Radius = 16m

Max Grade = 18%

Curv e Table (Da = def lection angle f or a 10m arc.)

IP Stn.
BC Stn.
Arc. Len.
EC Stn.
Radius 
Angle 
Tangent 
Da, a=100

C91
6+084
6+071

26
6+097

120
-12°

13
48°

C92
6+126
6+101

48
6+150

320
9°
24

18°

C93
6+169
6+155

27
6+182

35
-45°

14
164°

C94
6+213
6+197

32
6+229

100
19°
16

57°

C95
6+283
6+265

35
6+301

150
14°
18

38°

C96
6+331
6+315

32
6+347

120
15°
16

48°

C97
6+372
6+352

29
6+380

16
-103°

20
358°

C98
6+392
6+380

21
6+401

16
-74°

12
358°

C99
6+445
6+421

47
6+469

200
-14°

24
29°

C100
6+501
6+477

47
6+524
2000

1°
23
3°

C101
6+576
6+561

30
6+590

80
-21°

15
72°

C102
6+618
6+598

36
6+634

35
59°
20

164°

C103
6+670
6+649

40
6+690

100
-23°

20
57°

C104
6+710
6+701

17
6+718

16
61°

9
358°

C105
6+740
6+718

30
6+748

16
109°

22
358°

C106
6+795
6+777

36
6+813

100
-21°

18
57°

C107
6+870
6+831

79
6+910

600
8°
40

10°

C108
6+935
6+919

31
6+951

220
-8°
16

26°

C109
6+995
6+978

34
7+012

80
25°
17

72°

C110
7+046
7+027

38
7+065

60
-36°

20
95°

C111
7+110
7+089

42
7+131

200
-12°

21
29°

C112
7+175
7+166

17
7+182

16
-59°

9
358°

C113
7+200
7+182

27
7+209

16
-96°

18
358°

C114
7+256
7+243

22
7+264

16
78°
13

358°

C115
7+283
7+265

27
7+292

16
98°
18

358°

C116
7+367
7+346

29
7+376

16
-105°

21
358°

Haul Road to Lower Portal

Geometric Alignment

Km 0+000 - 11+175

5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch
5MBL = 5m running surf ace with 0.6m high berm on lef t shoulder
5MBR = 5m running surf ace with 0.6m high berm on right shoulder
5BRS = 5m running surf ace with 0.6m high berm on right with steepened bermn f ill slope
5MBB = 5m running surf ace with 0.6m high berm on lef t and right shoulder
BR = Bridge (no cut/f ill)

Ditching = 0.6m wide by  0.6m deep
Surf acing depth = 0.3m

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.
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Plan Legend (all may not be applicable)

L-line Location

Road Edges

Cut / Fill limits

Clearing Limits

Benchmark

Mine Pad

Other Major Mine Facilities

Borrow Site

Waste Site

Note:

- Required culverts have been excluded from this
design.

- Cross drain culverts w ill be a minimum of 600mm diameter
and be spaced in accordance w ith the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.

Profile Legend

Finished Road Surface
Profile Subgrade
Cut / Fill limits
Original Ground

Bedrock

EARTH WORK VOLUMES (Final Cubic Meters)
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ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with
some cobbles
SR - Strong rock
FR - Fractured, weak rock
C1 - Silty  Sand rubble
colluv ium
C2 - Sand and grav el rubble
colluv ium with cobbles
C3 - Blocky  colluv ium
T1 - Silty  sand and grav el till
T2 - Silt or clay  based basal till

Formatted to Plot on 24"x36" Paper

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.

Red Mountain

L-Stn
m.

Strip V.
Cu. m.

Ly r1 V.
Cu. m.

Ly r2 V.
Cu. m.

Ly r3 V.
Cu. m.

SG Fill V.
Cu. m.

B/W Vol.
Cu. m.

Srf 1 Fill V.
Cu. m.

7+200.0 720.8 0.0 1826.6 498.8 2107.8 471.9
7+400.0

548.0 0.0 1256.2 1355.9 2579.6 -14400.0 411.6
7+600.0

592.1 0.0 853.6 9481.6 1340.3 341.4
7+800.0 532.7 0.0 759.6 1938.2 2526.0 408.1
8+000.0

427.5 0.0 1267.5 6754.2 1825.3 426.0
8+200.0

Cum. Tot. 22893.8 9394.3 51958.0 174762.7 101887.2 15695.6

Pg. Tot. 2821.0 0.0 5963.6 20028.8 10379.0 2059.0

Design Speed: 30 km/h
Min Curv e Radius = 16m

Max Grade = 18%

Curv e Table (Da = def lection angle f or a 10m arc.)

IP Stn.
BC Stn.
Arc. Len.
EC Stn.
Radius 
Angle 
Tangent 
Da, a=100

C111
7+110
7+089

42
7+131

200
-12°

21
29°

C112
7+175
7+166

17
7+182

16
-59°

9
358°

C113
7+200
7+182

27
7+209

16
-96°

18
358°

C114
7+256
7+243

22
7+264
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13

358°
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7+265
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7+641
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19°
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7+688
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37°
12

164°
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7+744
7+733
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7+755
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164°
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7+850
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7+862
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7+871
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7+927
7+889
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7+964
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-24°
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32°
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8+003
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8+025
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8+043
8+025
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8+052
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95°
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8+139
8+117
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29°
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8+183
8+168
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8+198
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8+222
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358°

C133
8+260
8+245

24
8+269

16
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15
358°

C134
8+381
8+321

119
8+440

300
23°
60

19°

Haul Road to Lower Portal

Geometric Alignment

Km 0+000 - 11+175

5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch
5MBL = 5m running surf ace with 0.6m high berm on lef t shoulder
5MBR = 5m running surf ace with 0.6m high berm on right shoulder
5BRS = 5m running surf ace with 0.6m high berm on right with steepened bermn f ill slope
5MBB = 5m running surf ace with 0.6m high berm on lef t and right shoulder
BR = Bridge (no cut/f ill)

Ditching = 0.6m wide by  0.6m deep
Surf acing depth = 0.3m

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.

U:\Projects\1464\2\8\Road\RoadEng\Haul Road\HaulRoadtoLowerPortal.dsn
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Note:

- Required culverts have been excluded from this
design.

- Cross drain culverts w ill be a minimum of 600mm diameter
and be spaced in accordance w ith the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.
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ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with
some cobbles
SR - Strong rock
FR - Fractured, weak rock
C1 - Silty  Sand rubble
colluv ium
C2 - Sand and grav el rubble
colluv ium with cobbles
C3 - Blocky  colluv ium
T1 - Silty  sand and grav el till
T2 - Silt or clay  based basal till

Formatted to Plot on 24"x36" Paper

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.

Red Mountain

L-Stn
m.

Strip V.
Cu. m.

Ly r1 V.
Cu. m.

Ly r2 V.
Cu. m.

Ly r3 V.
Cu. m.

SG Fill V.
Cu. m.

B/W Vol.
Cu. m.

Srf 1 Fill V.
Cu. m.

8+200.0 356.5 3.2 1666.5 4702.6 3662.6 -12660.0 395.6
8+400.0

0.0 19.8 1011.6 5561.2 2489.7 405.4
8+600.0

0.0 18.3 500.4 5873.9 862.8 430.8
8+800.0 0.0 17.8 1330.5 939.1 1977.7 345.6
9+000.0

0.0 13.8 888.0 591.9 1991.9 370.5
9+200.0

Cum. Tot. 23250.4 9467.2 57355.1 192431.5 112871.8 17643.5

Pg. Tot. 356.5 72.9 5397.2 17668.8 10984.6 1947.9

Design Speed: 30 km/h
Min Curv e Radius = 16m

Max Grade = 18%

Curv e Table (Da = def lection angle f or a 10m arc.)

IP Stn.
BC Stn.
Arc. Len.
EC Stn.
Radius 
Angle 
Tangent 
Da, a=100

C130
8+139
8+117

44
8+161

200
-13°

22
29°

C131
8+183
8+168

31
8+198

500
4°
15

11°

C132
8+236
8+222

23
8+245

16
-81°

14
358°

C133
8+260
8+245

24
8+269

16
-87°

15
358°

C134
8+381
8+321

119
8+440

300
23°
60

19°

C135
8+460
8+447

25
8+472

45
-32°

13
127°

C136
8+518
8+507

20
8+527

17
66°
11

337°
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8+552
8+527

33
8+560

17
112°

25
337°
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8+582

26
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-19°

13
72°

C139
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8+620

33
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60
32°
17

95°

C140
8+694
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23
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19
-71°

13
310°

C141
8+718
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25
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-77°

15
310°

C142
8+806
8+767

41
8+808

18
131°

39
318°

C143
8+866
8+820
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8+903

80
-60°

46
72°

C144
8+995
8+961
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9+025

80
-46°
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72°
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9+124
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9+153
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9+187
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-13°
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38°

C147
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9+218
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9+246
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16°
14
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C148
9+274
9+258

32
9+290

100
18°
16

57°

C149
9+375
9+358

33
9+392
1000

-2°
17
6°

Haul Road to Lower Portal

Geometric Alignment

Km 0+000 - 11+175

5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch
5MBL = 5m running surf ace with 0.6m high berm on lef t shoulder
5MBR = 5m running surf ace with 0.6m high berm on right shoulder
5BRS = 5m running surf ace with 0.6m high berm on right with steepened bermn f ill slope
5MBB = 5m running surf ace with 0.6m high berm on lef t and right shoulder
BR = Bridge (no cut/f ill)

Ditching = 0.6m wide by  0.6m deep
Surf acing depth = 0.3m

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.

U:\Projects\1464\2\8\Road\RoadEng\Haul Road\HaulRoadtoLowerPortal.dsn
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Note:

- Required culverts have been excluded from this
design.

- Cross drain culverts w ill be a minimum of 600mm diameter
and be spaced in accordance w ith the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.
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Reviewed By: Michael Foster, P.Eng
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May 2017

May 2017

ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with
some cobbles
SR - Strong rock
FR - Fractured, weak rock
C1 - Silty  Sand rubble
colluv ium
C2 - Sand and grav el rubble
colluv ium with cobbles
C3 - Blocky  colluv ium
T1 - Silty  sand and grav el till
T2 - Silt or clay  based basal till

Formatted to Plot on 24"x36" Paper

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.

Red Mountain

L-Stn
m.

Strip V.
Cu. m.

Ly r1 V.
Cu. m.

Ly r2 V.
Cu. m.

Ly r3 V.
Cu. m.

SG Fill V.
Cu. m.

B/W Vol.
Cu. m.

Srf 1 Fill V.
Cu. m.

9+200.0 0.0 16.5 1723.1 74.7 1310.1 337.5
9+400.0

0.0 19.8 2793.1 509.4 3482.3 337.5
9+600.0

0.0 15.1 1633.2 23.4 1434.8 370.5
9+800.0 0.0 15.9 2703.4 738.7 4370.3 395.0

10+000.0
0.0 21.5 3008.7 1896.7 3937.6 372.4

10+200.0

Cum. Tot. 23250.4 9556.0 69216.7 195674.4 127406.9 19456.4

Pg. Tot. 0.0 88.8 11861.6 3242.9 14535.1 1812.9

Design Speed: 30 km/h
Min Curv e Radius = 16m

Max Grade = 18%

Curv e Table (Da = def lection angle f or a 10m arc.)

IP Stn.
BC Stn.
Arc. Len.
EC Stn.
Radius 
Angle 
Tangent 
Da, a=100

C146
9+170
9+153

34
9+187

150
-13°

17
38°

C147
9+232
9+218

28
9+246

100
16°
14

57°

C148
9+274
9+258

32
9+290

100
18°
16

57°

C149
9+375
9+358

33
9+392
1000

-2°
17
6°
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9+441
9+426

30
9+455
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11°
15

38°

C151
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9+476

31
9+507
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-22°

16
72°
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9+543
9+528

31
9+559
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22°
16

72°

C153
9+610
9+593

33
9+627

700
-3°
17
8°

C154
9+683
9+666
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9+701
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3°
18

10°

C155
9+791
9+760

62
9+822

500
-7°
31

11°

C156
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9+843
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9+858
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-55°

8
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9+859
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9+896

18
-115°

28
318°
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9+955
9+948
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9+962
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49°

7
358°

C159
9+993
9+964

34
9+998

16
123°

30
358°

C160
10+128
10+075

102
10+177

180
-33°

53
32°

C161
10+227
10+206

41
10+247

80
29°
21

72°

C162
10+357
10+339

35
10+374

200
10°
18

29°

C163
10+435
10+395

71
10+466

60
-67°

40
95°

Haul Road to Lower Portal

Geometric Alignment

Km 0+000 - 11+175

5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch
5MBL = 5m running surf ace with 0.6m high berm on lef t shoulder
5MBR = 5m running surf ace with 0.6m high berm on right shoulder
5BRS = 5m running surf ace with 0.6m high berm on right with steepened bermn f ill slope
5MBB = 5m running surf ace with 0.6m high berm on lef t and right shoulder
BR = Bridge (no cut/f ill)

Ditching = 0.6m wide by  0.6m deep
Surf acing depth = 0.3m

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.
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Lower Laydown Area



Plan Legend (all may not be applicable)

L-line Location

Road Edges

Cut / Fill limits

Clearing Limits

Benchmark

Mine Pad

Other Major Mine Facilities

Borrow Site

Waste Site

Note:

- Required culverts have been excluded from this
design.

- Cross drain culverts w ill be a minimum of 600mm diameter
and be spaced in accordance w ith the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.
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ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with
some cobbles
SR - Strong rock
FR - Fractured, weak rock
C1 - Silty  Sand rubble
colluv ium
C2 - Sand and grav el rubble
colluv ium with cobbles
C3 - Blocky  colluv ium
T1 - Silty  sand and grav el till
T2 - Silt or clay  based basal till

Formatted to Plot on 24"x36" Paper

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.

Red Mountain

L-Stn
m.

Strip V.
Cu. m.

Ly r1 V.
Cu. m.

Ly r2 V.
Cu. m.

Ly r3 V.
Cu. m.

SG Fill V.
Cu. m.

B/W Vol.
Cu. m.

Srf 1 Fill V.
Cu. m.

10+200.0 0.0 14.2 1395.7 58.1 2094.2 -2800.0 364.7
10+400.0

0.0 14.6 1437.6 5.8 1542.1 391.0
10+600.0

0.0 25.3 4698.4 947.3 2750.3 403.6
10+800.0 0.0 20.8 3663.0 886.8 4440.9 397.6
11+000.0

0.0 20.9 3544.3 414.6 3617.7 244.7
B 11+174.8

Cum. Tot. 23250.4 9651.8 83955.7 197987.1 141852.2 21257.9

Pg. Tot. 0.0 95.8 14739.0 2312.7 14445.3 1801.5

Design Speed: 30 km/h
Min Curv e Radius = 16m

Max Grade = 18%

Curv e Table (Da = def lection angle f or a 10m arc.)

IP Stn.
BC Stn.
Arc. Len.
EC Stn.
Radius 
Angle 
Tangent 
Da, a=100

C161
10+227
10+206

41
10+247

80
29°
21

72°
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35
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200
10°
18

29°
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95°
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Haul Road to Lower Portal

Geometric Alignment

Km 0+000 - 11+175

5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch
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- Required culverts have been excluded from this design.

- Cross drain culverts w ill be a minimum of 600mm diameter and be spaced in accordance w ith the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.
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5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch
5M BR = 5m running surf ace with berm on right side
5M BB = 5m running surf ace with berm on both sides
5M BL = 5m running surf ace with berm on lef t side
BR =  Bridge Template (No Cut/Fill Ref er To General Arrangement Drawings)

Surf acing depth = 0.3m

Design Speed: 30 km/h
Min Curv e Radius = 35m

Max Grade = 18%

Profile Legend

Finished Road Surface
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Cut / Fill limits
Original Ground

Bedrock

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.
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Haul Road to Upper Portal on East Ridge
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Note:

- Required culverts have been excluded from this design.

- Cross drain culverts w ill be a minimum of 600mm diameter and be spaced in accordance w ith the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.

Curve Table (Da = deflection angle for a 10m arc.)

IP Stn.
BC Stn.
Arc. Len.
EC Stn.
Radius 
Angle 
Tangent 
Da, a=100
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5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch
5M BR = 5m running surf ace with berm on right side
5M BB = 5m running surf ace with berm on both sides
5M BL = 5m running surf ace with berm on lef t side
BR =  Bridge Template (No Cut/Fill Ref er To General Arrangement Drawings)

Surf acing depth = 0.3m

Design Speed: 30 km/h
Min Curv e Radius = 35m

Max Grade = 18%

Profile Legend

Finished Road Surface
Profile Subgrade
Cut / Fill limits
Original Ground

Bedrock

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.

U :\Projects\1464\2\8\Road\RoadEng\RedMountainHaulRoadtoU pperPortalonEastRidgewith18%MaxGrade.dsn

Haul Road to Upper Portal on East Ridge

with 18% Max Grade
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Lidar survey data shows snow covered terrain.  Detailed survey required to confirm surface elevation.

Lidar survey data shows snow covered terrain.  Detailed survey required to confirm surface elevation.
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Note:

- Required culverts have been excluded from this design.

- Cross drain culverts w ill be a minimum of 600mm diameter and be spaced in accordance w ith the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.
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5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch
5M BR = 5m running surf ace with berm on right side
5M BB = 5m running surf ace with berm on both sides
5M BL = 5m running surf ace with berm on lef t side
BR =  Bridge Template (No Cut/Fill Ref er To General Arrangement Drawings)

Surf acing depth = 0.3m

Design Speed: 30 km/h
Min Curv e Radius = 35m

Max Grade = 18%
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Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.
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Curv e Table (Da = def lection angle f or a 10m arc.)
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Page Stations:

Survey By: See Notes Above

Design By: Matthew Dickie, EIT

12083.32

Profile Vert Scale 1:400
Profile Horz Scale 1:2000

17/11/08

L-Stn
m.

Strip V.
Cu. m.

Ly r1 V.
Cu. m.

Ly r2 V.
Cu. m.

Ly r3 V.
Cu. m.

SG Fill V.
Cu. m.

B/W Vol.
Cu. m.

Srf 1 Fill V.
Cu. m.

B 10803.32 0.0 9.1 384.5 2280.0 741.9 -4000.0 154.5
10900.00

0.0 7.9 345.8 1766.8 3202.5 217.3
11000.00

0.0 11.4 520.7 3933.3 1368.8 216.8
11100.00 0.0 7.7 335.5 1519.8 2192.1 -1000.0 183.6
11200.00

0.0 5.9 233.4 864.4 5375.0 235.8
11300.00

Cum. Tot. 0.0 42.0 1820.0 10364.2 12880.4 1008.0

Pg. Tot. 0.0 42.0 1820.0 10364.2 12880.4 1008.0

Reviewed By: Michael Foster, P.Eng

 ---

May 2017

May 2017

ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with
some cobbles
SR - Strong rock
FR - Fractured, weak rock
C1 - Silty  Sand rubble
colluv ium
C2 - Sand and grav el rubble
colluv ium with cobbles
C3 - Blocky  colluv ium
T1 - Silty  sand and grav el till
T2 - Silt or clay  based basal till

Formatted to Plot on 24"x36" Paper

CULVERT TABLE

Red Mountain

Note:

- Required culverts have been excluded from this design.

- Cross drain culverts w ill be a minimum of 600mm diameter and be spaced in accordance w ith the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.

5M = 5m running surf ace with 0.6m deep by  0.6m wide ditch.
5MBR = 5m running surf ace with 0.9m berm on right.
5MBL = 5m running surf ace with 0.9m berm on lef t.
GRSL = 5m running surf ace with 0.9m berm on lef t and GRS f ill retaining wall.

BR =  Bridge Template (No Cut/Fill)

Surf acing depth = 0.3m

Haul Road To Upper Portal with 18% Max Grade

Geometric Alignment

Km 10+803 - 11+733

Design Speed: 30 km/h
Min Curv e Radius = 35m

Max Grade = 18%

U:\Projects\1464\2\8\Road\RoadEng\UpperPortal18%\RedMountainHaulRoadtoUpperPortal18Max Grade.dsn
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Refer to Red Mountain Haul Road to Lower Portal design for approach.

Road to terminate at upper portal laydown area.

Upper Portal Disturbance Area

Lidar survey data shows snow covered terrain in draw.
Detailed survey required to confirm surface elevation.
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Curv e Table (Da = def lection angle f or a 10m arc.)
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Da, a=100
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ROAD DESIGN SPECIFICATIONS

Page Stations:

Survey By: See Notes Above

Design By: Matthew Dickie, EIT

17/11/08

L-Stn
m.

Strip V.
Cu. m.

Ly r1 V.
Cu. m.

Ly r2 V.
Cu. m.

Ly r3 V.
Cu. m.

SG Fill V.
Cu. m.

B/W Vol.
Cu. m.

Srf 1 Fill V.
Cu. m.

0.0 0.0 91.7 0.0 0.0 95.6 0.0
100.0

0.0 224.3 0.0 0.0 171.9 -50.0 0.0
200.0

0.0 161.9 0.0 0.0 167.3 0.0
300.0 0.0 207.1 0.0 0.0 187.1 0.0
400.0

0.0 186.1 0.0 0.0 207.5 0.0
500.0

Cum. Tot. 0.0 871.1 0.0 0.0 829.6 0.0

Pg. Tot. 0.0 871.1 0.0 0.0 829.6 0.0

Reviewed By: Michael Foster, P.Eng

 ---

May 2017

May 2017

ROAD TEMPLATESSOIL TYPES

Formatted to Plot on 24"x36" Paper

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.

QUAD = 3.5m running surf ace with 0.2m deep by  0.3m wide ditch

Bitter Creek Quad Trail

Geometric Alignment

Km 0+000 - 0+674

Profile Vert Scale 1:200
Profile Horz Scale 1:1000

Red Mountain

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.

- Ground ty pes to be conf irmed
f ollowing the 2017 f ield season.

Design is f or quad access only .

Min Curv e Radius = 4m
Max Grade = 30%

Note:

- Adequate road drainage w ill be achieved through the ultilization of cross ditches.

- Cross ditch locations have been excluded from this design.

- Cross ditches to be armoured to minimize erosion and sedimentation.

U:\Projects\1464\2\8\Road\RoadEng\QuadTrailtoBitterCreek\BitterCreekQuadTrail.dsn
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B/W Vol.
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Srf 1 Fill V.
Cu. m.

600.0 0.0 77.2 0.0 0.0 70.0 0.0
675.2

Cum. Tot. 0.0 1278.8 0.0 0.0 1047.3 0.0

Pg. Tot. 0.0 77.2 0.0 0.0 70.0 0.0

Reviewed By: Michael Foster, P.Eng

 ---

May 2017

May 2017

ROAD TEMPLATESSOIL TYPES

Formatted to Plot on 24"x36" Paper

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.

QUAD = 3.5m running surf ace with 0.2m deep by  0.3m wide ditch

Bitter Creek Quad Trail

Geometric Alignment

Km 0+000 - 0+674

Profile Vert Scale 1:200
Profile Horz Scale 1:1000

Red Mountain

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.

- Ground ty pes to be conf irmed
f ollowing the 2017 f ield season.

Design is f or quad access only .

Min Curv e Radius = 4m
Max Grade = 30%

Note:

- Adequate road drainage w ill be achieved through the ultilization of cross ditches.

- Cross ditch locations have been excluded from this design.

- Cross ditches to be armoured to minimize erosion and sedimentation.
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L-Stn
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Strip V.
Cu. m.

Ly r1 V.
Cu. m.

Ly r2 V.
Cu. m.

Ly r3 V.
Cu. m.

SG Fill V.
Cu. m.

B/W Vol.
Cu. m.

Srf 1 Fill V.
Cu. m.

B -8.0 0.0 0.0 0.0 0.0 0.0 0.0
B 0.0

124.5 0.0 568.2 1076.1 728.6 161.2
100.0

29.0 0.0 0.0 0.0 975.3 22.4
113.0

Cum. Tot. 153.5 0.0 568.2 1076.1 1703.9 183.6

Pg. Tot. 153.5 0.0 568.2 1076.1 1703.9 183.6

Reviewed By: Michael Foster, P.Eng
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ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with
some cobbles
SR - Strong rock
FR - Fractured, weak rock
C1 - Silty  Sand rubble
colluv ium
C2 - Sand and grav el rubble
colluv ium with cobbles
C3 - Blocky  colluv ium
T1 - Silty  sand and grav el till
T2 - Silt or clay  based basal till

Formatted to Plot on 24"x36" Paper

CULVERT TABLE

Red Mountain

Note:

- Required culverts have been excluded from this design.

- Cross drain culverts w ill be a minimum of 600mm diameter and be spaced in accordance w ith the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.

ISSUED FOR
ENVIRONMENTAL

ASSESSMENT.
NOT FOR CONSTRUCTION.

Runnaway Lane 1

Geometric Alignment

Km 0+000 - 0+113
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Lane designed to accomodate Runaway  Trucks
Trav elling at a max speed of  75km/hr.

Arrestor bed shall be 4m wide, 450mm deep and
be constructed using loose grav el.

Profile Vert Scale 1:100
Profile Horz Scale 1:500
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B 0.0
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Cum. Tot. 152.2 0.0 230.7 1226.1 1268.3 146.5

Pg. Tot. 152.2 0.0 230.7 1226.1 1268.3 146.5

Reviewed By: Michael Foster, P.Eng
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ROAD TEMPLATESSOIL TYPES

SG - Sand and grav el with
some cobbles
SR - Strong rock
FR - Fractured, weak rock
C1 - Silty  Sand rubble
colluv ium
C2 - Sand and grav el rubble
colluv ium with cobbles
C3 - Blocky  colluv ium
T1 - Silty  sand and grav el till
T2 - Silt or clay  based basal till

Formatted to Plot on 24"x36" Paper

CULVERT TABLE

Red Mountain

Note:

- Required culverts have been excluded from this design.

- Cross drain culverts w ill be a minimum of 600mm diameter and be spaced in accordance w ith the BC MFLNRO
Engineering Manual, issued on April 7, 2016.

- All stream crossings w ill be designed to handle Q100 f low s.

Notes:
- Ground model data determined by LiDAR survey
  provided by IDM Mining. OEL supplemented w ith
  total station and RTK survey w ork through
  Bitter Creek.
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Lane designed to accomodate Runaway  Trucks
Trav elling at a max speed of  75km/hr.

Arrestor bed shall be 4m wide, 450mm deep and
be constructed using loose grav el.
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SELF-CONSOLIDATING CONCRETE (SCC) - 25 MPa

NON-SHRINK GROUT - 30 MPa
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NOTES:

1. COORDINATE GRID IS UTM NAD 83 ZONE 9.

2. TOPO PROVIDED BY JDS ENERGY & MINING (JANUARY 16, 2016).

3. LOWER TUNNEL MINE DESIGN PROVIDED BY JDS ENERGY & MINING (JUNE 5,

2017).

4. CONTOUR INTERVAL IS 1 METRES.

5. DIMENSIONS AND ELEVATIONS ARE IN METRES, UNLESS NOTED OTHERWISE.

6. THIS DRAWING PRESENTS A REINFORCED CONCRETE TUNNEL PLUG CONCEPT

FOR THE RETENTION OF MINE DRAINAGE WATER INSIDE THE LOWER TUNNEL.

THE TUNNEL PLUG DESIGN CONCEPT  AS SHOWN, IS ABLE TO RESIST 155 M

STATIC HEAD METRE WATER COLUMN  (MWC). THE CONCEPT WILL BE

FURTHER DEVELOPED DURING DETAIL DESIGN AND MAY INCLUDE

REINFORCEMENT DOWELS SHOULD ROCK QUALITY REQUIRES IT.

7. THE EXACT LOCATION OF THE TUNNEL PLUG WILL BE DETERMINED DURING

DETAIL DESIGN ACCOUNTING FOR SUFFICIENT ROCK QUALITY AND ROCK

CONFINEMENT COVER IN ACCORDANCE WITH NORWEGIAN CRITERION

(BERG-CHRISTENSEN EN DANNEVIG).

8. ADDITIONAL GROUT CURTAIN (NOT SHOWN) MAYBE REQUIRED, IF ROCK

JOINTING/QUALITY NECESSITATES IN ORDER TO PREVENT SEEPAGE THROUGH

BEDROCK. TO BE DETERMINED DURING DETAIL DESIGN.
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