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BY OTHERS

FLANT SITE

BATTERY LIMIT

# KNIGHT PIESOLD
== SCOPE OF WORK

CENTRIFUGAL PUMPS

ONE OPERATING, ONE STANDBY (NOTE 3)
Q=61 m'/h (MAX)

TDH SLURRY =43 m

P =20 kW

¥ p

ND 100 HOPE DR11

1o 1
) -y e
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E STANDBY PUMP
-ﬁ ND 150 HOPE DR17

B
E
|
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IMAGE FILE[S):

TAILINGS SYSTEM

RECLAIM AND SURPLUS WATER MANAGEMENT SYSTEM

50 m SPIGOT SPACING

O B e

—\H lﬁ

TAILINGS MANAGEMENT FACILITY

HJ

R P g BR P I RPN

l.--..-----m 'i/l' ——— Q = 52 m'h (EACH)

sTanDy P=Zai

TAILINGS MANAGEMENT FACILITY
SUPERNATANT POND

CENTRIFUGAL PUMPS
THREE OPERATING, ONE STANDBY

TOH WATER = 64 m (MAX)

FLOATING PUMP
o BARGE
1

LEGEND:

TAILINGS PIPELINE

emmmmm=e=s  RECLAIMRELEASE PIPELINE

— FLANGED CONNECTION
L1 CHECK VALVE
Mo BUTTERFLY VALVE
|T| KNIFE GATE VALVE
%! AIR VALVE
< SPIGOT

@ CENTRIFUGAL PUMP

NOTES:

1. PIPELINE MOMINAL DIAMETERS ARE IN MILLIMETERS AND PIPE LENGTHS ARE
IN METERS, UNLESS NOTED OTHERWISE,

2. AIR RELEASE VALVES TO BE INSTALLED AT HIGH POINTS AND GRADE
CHANGES WITH INTERVALS NOT TO EXCEED 600 m, OR AS DIRECTED BY THE
ENGINEER. SIZING AND SPECIFICATIONS TO BE COMPLETED NEXT LEVEL OF
DESIGN.

3. PUMP CONFIGURATION SHOWN IN YEAR 1. FINAL CONFIGURATION REQUIRES
TWO PUMPS IN SERIES PROVIDING 86 m TDH MAXIMUM.
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NOTES:
1. COORDINATE GRID IS UTM NAD 83 ZONE 9.

2. TOPO PROVIDED BY JDS MINING (JANUARY 2016).

3. CONTOUR INTERVAL IS 5 METRES.

4, ALL ELEVATIONS ARE IN METRES, UNLESS NOTED OTHERWISE.
D—ELANT SITE LOCATION PROVIDED BY JDS MINING (APRIL 2017).

6. FINAL ROAD ALIGNMENT TO BE DESIGNED BY OTHERS (JDS MINING).

7. PLANT SITE PIPE CONNECTIONS TO BE VERIFIED IN SUBSEQUENT
STAGE OF DESIGN.

&  AIR RELEASE VALVES TO BE INSTALLED AT HIGH POINTS AND GRADE
CHANGES WITH INTERVALS NOT TO EXCEED 600 m OR AS DIRECTED
BY THE ENGINEER. SIZING AND SPECIFICATIONS TO BE COMPLETED
AT NEXT LEVEL OF DESIGN.
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NOTES:
1. COORDINATE GRID IS UTM NAD 83 ZONE 8.

2. TOPO PROVIDED BY JDS MINING [JANUARY 2016).

3. CONTOUR INTERVAL IS 5§ METRES.

4. ALL ELEVATIONS ARE IN METRES, UNLESS NOTED OTHERWISE.

5. PLANT SITE LOCATION PROVIDED BY JDS MINING (APRIL 2017).

6. FINAL ROAD ALIGNMENT TO BE DESIGNED BY OTHERS (JDS MINING).

7. PLANT SITE PIPE CONNECTIONS TO BE VERIFIED IN SUBSEQUENT
STAGE OF DESIGN,

8. AIR RELEASE VALVES TO BE INSTALLED AT HIGH POINTS AND GRADE
CHANGES WITH INTERVALS NOT TO EXCEED 600 m OR AS DIRECTED
BY THE ENGINEER. SIZING AND SPECIFICATIONS TO BE COMPLETED
AT NEXT LEVEL OF DESIGN.
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ENVIRONMENTAL ASSESSMENT APPLICATION AND ENVIRONMENTAL IMPACT STATEMENT

APPENDIX 1-I

Access / Haul Road Design Drawings
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IDM MINING
Red Mountain Access Road

Access Road

Geometric Alignment
Km 0+000 - 12+981

0+000.0 to 1+280.0

Page Stations:

ROAD DESIGN SPECIFICATIONS

Design Speed: 50 km/h
Min Curve Radius = 80m
Max Grade = 12%

Design Speed: 30 km/h
Min Curve Radius = 35m
Max Grade = 18%

Plan Scale 1:2000

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

Formatted to Plot on 24"x36" Paper
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44420p. £

Plot Date: 17/11/08 IDesign File Name:
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Curve Table (Da = deflection angle for a 10m arc.) Versions_
C1 Cc2 C3 C4 C5 Cé6 C7 C8
IP Stn. 0+071 0+369 0+490 0+617 0+808 0+954 1+117 1+194
BC Stn. 0+041 0+345 0+465 0+589 0+779 0+928 1+092 1+167
Arc. Len. 50 47 49 57 58 52 48 53
EC Stn. 0+091 0+392 0+514 0+646 0+837 04979 1+141 1+220 < < < < < <
: S S S S S S
Radius 35 100 90 620 400 180 240 110 o < N S [0 o
Angle g2° -27° 31° 5° 8° 16° -12° -28° N 5 N 5 S S
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SG - Sand and grav el with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch Lyr1 Gnd: SG I Cc2
some cobbles 4MD = 5m running surface with 0.6m deep by 4m wide ditch Lyr3 Gnd: SR
SR - Strong rock 2MD = 5m running surface with 0.6m deep by 2m wide ditch Fill: sSG | C2
FR - Fractured, weak rock 5MRI = 5m running surface with fill into river Tmol- 5M !
C1 - Silty Sand rubble RBUT = 5m running surface with rock buttress Pl
colluvium 60000 R - *-Out of date - Re-Cost ***
C2 - Sand and gravel rubble BR = Bridge Template (No Cut/Fill Refer To General Arrangement Drawings) - -
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C3 - Blocky colluvium
T1 - Silty sand and gravel till Surfacing depth = 0.3m
T2 _Silt ar clay hasad hagal till 40000
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IDM MINING
Red Mountain Access Road

Route Upgrade and Establishment
Access Road
Geometric Alignment
Km 0+000 - 12+981

1+024.0 to 2+304.0

Page Stations:

ROAD DESIGN SPECIFICATIONS

Design Speed: 50 km/h
Min Curve Radius = 80m
Max Grade = 12%

Plan Scale 1:2000

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

Design Speed: 30 km/h
Min Curve Radius = 35m
Max Grade = 18%

Formatted to Plot on 24"x36" Paper

Notes:

- Ground model data determined by LIiDAR survey
provided by IDM Mining. OEL supplemented w ith
total station and RTK survey w ork through

ISSUED FOR

ENVIRONMENTAL

Bitter Creek.

ASSESSMENT.
NOT FOR CONSTRUCTION.

Plan Legend (all may not be applicable)

— — & — - L-ine Location

Road Edges
Cut / Fill limits

= == = == (learing Limits

4, Benchmark

Profile Legend

R.O.W. in Riparian Zone Finished Road Surface
——m=— Fill into Riparian Zone — @ — Profile Subgrade
c@=——a Fill into High Water Cut / Fill limits

Original Ground

Borrow Site
777777z~ Bedrock

o \\aste Site

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

Cc7 Cc8 C9 C10 C11 C12 C13 C14 C15 C16 C17
IP Stn. 1+117) 1+194| 14390 1+506| 1+664| 1+814| 1+961 24092 2+154| 2+221| 2+312
BC Stn. 1+092| 1+167| 1+364| 1+468| 1+633| 1+789| 14936 2+077| 2+138| 2+204| 2+284
Arc. Len. 48 53 51 74 62 51 50 30 32 34 56
EC Stn. 1+141| 1+220| 14415 14542 1+695| 14+839| 14986| 2+107| 2+170| 2+238| 2+340
Radius 240 110 0 120 200 400 210 115 500 150 210
Angle -12° -28° 32° -35° -18° -7° -14° 15° -4° 13° -15°
Tangent 24 27 26 38 31 25 25 15 16 17 28
Da, a=100 24° 52° 64° 48° 29° 14° 27° 50° 11° 38° 27°
EARTH WORK VOLUMES (Final Cubic Meters)
L-Stn Strip V. Lyr1 V. Lyr2 V. Lyr3 V. SG Fill V. B/W Vol. Srf1 Fill V. 166
m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m.
1+100.0 164
14200.0 109.0 0.0 216.3 136.3 83.8 163.9 162
1+300'0 117.4 0.0 272.5 556.2 172.0 163.9 VC17
11000 118.1 0.0 513.4 1288.0 140.2 163.9| 160 K=4.0
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C2 - Sand and gravel rubble BR = Bridge Template (No Cut/Fill Refer To General Arrangement Drawings) o — "y
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C3 - Blocky colluvium
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IDM MINING
Red Mountain Access Road

Route Upgrade and Establishment
Access Road
Geometric Alignment
Km 0+000 - 12+981

Page Stations:

3+072.0 to 4+352.0

- 6208800N

ROAD DESIGN SPECIFICATIONS

Design Speed: 50 km/h
Min Curve Radius = 80m
Max Grade = 12%

Design Speed: 30 km/h
Min Curve Radius = 35m
Max Grade = 18%

Plan Scale 1:2000

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

Formatted to Plot on 24"x36" Paper

Notes: -~
- Ground model data determined by LiDAR survey ISSUED FOR S~o
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total station and RTK survey w ork through RN SN
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SOIL TYPES ROAD TEMPLATES
SG - Sand and grav el with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch Lyr1 Gnd: SG I T2 I C1 I T c2 I I c2 I T
some cobbles 4MD = 5m running surface with 0.6m deep by 4m wide ditch Lyr3 Gnd: SR FR
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- Fractured, weak roc 5 = 5m running surface with fill into river | |
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colluvium 45000 *** Qut of date - Re-Cost ***
C2 - Sand and gravel rubble BR = Bridge Template (No Cut/Fill Refer To General Arrangement Drawings)
colluvium with cobbles BR5 = 5m wide Bridge Template (No Cut/Fill Refer To General Arrangement Drawings) - > o
C3 - Blocky colluvium =
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IDM MINING
Red Mountain Access Road

Route Upgrade and Establishment
Access Road
Geometric Alignment
Km 0+000 - 12+981

Page Stations: 4+096.0 to 5+376.0

ROAD DESIGN SPECIFICATIONS . Coy 0 R=80.0
Design Speed: 50 km/h Plan Scale 1:2000 - & b:\ 42
Min Curve Radius = 80m Profile Vert Scale 1:400 S XQ’\ 2
Max Grade = 12% Profile Horz Scale 1:2000 , X\ <</c)“ )
Design Speed: 30 km/h = &S % (QD EN
Min Curve Radius = 35m Formatted to Plot on 24"x36" Paper 7690\\ N4\ 3, o 3 A =
=189 F=7,.560. N 0 N W P
Max Grade = 18% %@Q/\/ N O 0 Q) _100.0 o o
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- Ground model data determined by LiDAR survey ISSUED FOR 70398)77 NNNY < o 3 Q 2 22" = P -
rovided by IDM Mining. OEL supplemented w ith Q,/ N\EY 0 < ¥ = - 7 A’
total station and RTK survey w ork through A N N = R=420.0 3 A R, o 9 ® - (- o
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Curve Table (Da = deflection angle for a 10m arc.) g.\\.‘ Oe@ Siq 088 86 55, o, MaA? C2 4 c” \,\ o =| C38 oy o % o ~ 7.995/77
C29 | C30 | C31 | C32 | C33 | C34 | C35 | C36 | C37 | C38 | C39 | C40 | C41 | C42 e N ng’.\ N PSR EINS, & o, ) i | R=100-0 Z ,a@' ,° 0.?
IP Stn. 4+113| 4+211| 4+355| 4+453| 4+563| 4+632| 4+682| 4+715| 4+771| 4+906| 5+082| 5+182| 5+295| 5+407 |~ 6 & Vf{sb ..’s' 46%9’7;’ = ;f ‘© ~ . Q,‘ ?o ..@ ,? #\ °
BC Stn. 4+094| 4+166| 4+330| 4+419| 4+562| 4+589| 4+669| 4+711| 4+754| 4+874| 5+067 | 5+166| 5+272| 5+370 9084007‘/ 3 S \4\ . 78 53/‘? \'.%Qh\. o) o _49/ _“&.
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some cobbles 4MD = 5m running surface with 0.6m deep by 4m wide ditch Lyr3 Gnd: — SR FR
SR - Strong rock 2MD = 5m running surface with 0.6m deep by 2m wide ditch . || | | | | | | |
FR - Fractgred, weak rock 5MRI = 5m runnir?g surface with fill into ri\’jery _II:_:: I ANMD | il MD II c2 ! n 5M ! © | 5MRI I' " 5M I | il RIBUT i o I F“:SM | o
C1 - Silty Sand rubble RBUT = 5m running surface with rock buttress Pl ' ' ' '
colluvium *** Qut of date - Re-Cost ***
. S ——
C2 - Sand and gravel rubble BR = Bridge Template (No Cut/Fill Refer To General Arrangement Drawings) 30000
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T2 . Silt ar clay hacod hagal till 20000
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SG - Sand and grav el with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch Lyrt Gnd: LG I C1
some cobbles 4MD = 5m running surface with 0.6m deep by 4m wide ditch Lyr3 Gnd: FR
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C1 - Silty Sand rubble RBUT = 5m running surface with rock buttress Pl
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C2 - Sand and gravel rubble BR = Bridge Template (No Cut/Fill Refer To General Arrangement Drawings)
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SOIL TYPES ROAD TEMPLATES
SG - Sand and grav el with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch Lyr1 Gnd: C1 I 0 SG I C1 —
some cobbles 4MD = 5m running surface with 0.6m deep by 4m wide ditch Lyr3 Gnd:
?2 - Etror:g rc;ck oo gm::)“: S;n runnirjg surfface th?hofflslm tdee.p by 2m wide ditch Fill: C1 I RE | SG| I ci —
- Fractured, weak roc = 5m running surface with fill into river .
C1 - Silty Sand rubble RBUT = 5m running surface with rock buttress Tmpl: M M r BRS T M
colluvium *** Out of date - Re-Cost ***
C2 - Sand and gravel rubble BR = Bridge Template (No Cut/Fill Refer To General Arrangement Drawings) =
colluvium with cobbles BR5 = 5m wide Bridge Template (No Cut/Fill Refer To General Arrangement Drawings)
) - -5000 DR —
C3 - Blocky colluvium
T1 - Silty sand and gravel till Surfacing depth = 0.3m “ -—— ————— t———
12 _Silt ar clav hasoed hasal till
Revision Description Date By Approved Revision
-10000
0 N s I T E Survey By: See Notes Above ---
Page 7 of 13 |Design By: Matthew Dickie, EIT May 2017
= = o o o o o o o
Engineering Ltd. Reviewed By: Michael Foster, P.Eng May 2017 8+ %f % % % 8+ %f
Plot Date: 17/11/08 IDesign File Name: U:\Projects\1464\2\8\Road\RoadEng\EA Designs\Access Road\RedMountairn © © © © N ™~ N~




Red Mountain Access Road
. “G‘ee\(‘
Route Upgrade and Establishment et
Access Road
Geometric Alignment
Km 0+000 - 12+981 6209600'“ 5
N >
. Al 20.0 " [&F 5 gm
Page Stations: 7+168.0 to 8+448.0 R N I G
) S O IN
3 © W
ROAD DESIGN SPECIFICATIONS . = ‘@ LI 3392‘“
Design Speed: 50 km/h Plan Scale 1:2000 )(% - <t 03@@ 2°
Min Curve Radius = 80m Profile Vert Scale 1:400 09 ” 1 ,7/‘7- s—F " <
Max Grade = 12% Profile Horz Scale 1:2000 - z = ‘*3\], A8 -
Design Speed: 30 km/h P 7L B = G \// 20 (% ~ %‘ ©
Max Grade = 18% Ple -~ 2 i 7 {&E\l'/ )2y o3] S S I %3 8
Notes: = " e /, 7> A f’ 2y 3 R:é,gg.o 5 + ™ ® 0
' < -~ 3 a %) o8} + {eo} + -
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Road Edges C———=—1 Fill into Riparian Zone — 8 — Profile Subgrade
Cut / Fill limits c#s—2a Fill into High Water Cut/ Fill limits
= == = == (learing Limits Borrow Site (B)ngmali Ground
. 77777z~ Bedroc
4, Benchmark s \Waste Site
Curve Table (Da = deflection angle for a 10m arc.)
C76 C77 C78 C79 C80 C81 Cc82 C83 C84 C85 C86 cea7
IP Stn. 10+222| 10+419| 10+638| 10+706| 10+773| 10+848| 10+925| 10+973| 11+045| 11+192| 11+446| 11+534
BC Stn. 10+195| 10+393| 10+611| 10+682| 10+749| 10+823| 10+909| 10+957| 11+027| 11+166| 11+418| 11+502
Arc. Len. 54 52 55 48 47 50 32 31 35 52 57 63
EC Stn. 10+248| 10+445| 10+666| 10+730| 10+796| 10+873| 10+941| 10+988| 11+062| 11+218| 11+475| 114565 < < < < § < 457800_.5\
Radius 100 210 500 100 140 920 60 0 80 650| 1100| 2500 g ,S'S ,<§ § ;\? ,c§
Angle 31° 14° 6° -27° 19° 3° -31° 20° 25° -5° -3° 1° § § § %? ((o% %?
Tangent 27 26 28 24 24 25 17 16 18 26 28 31
Da, a=100 57° 27° 11° 57° 41° 6° 95° 64° 72° 9° 5° 2°
EARTH WORK VOLUMES (Final Cubic Meters) 457600.E
L-Stn Strip V. Lyr1 V. Lyr2 V. Lyr3 V. SG Fill V. B/W Vol. Srf1 Fill V. 398
m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. 396 VCES
10+300.0 114.3 0.0 517.3 0.0 142.4 163.9| 394 v K=40
10+400.0 C85 =212
104500.0 113.1 0.0 204.8 0.0 312.9 163.9| 392 K120 o
10 600'0 109.6 0.0 90.7 0.0 583.5 190.9] 499 L=42.9 EI__3+737'
104700.0 117.4 0.0 5.2 0.0 1038.5 163.9 VPI=11+3435 o
10.800.0 108.9 0.0 158.9 0.0 905.1 164.3| 388 B.=3714 . 12
+800. 386 S @ & P
Pg. Tot. 563.2 0.0 976.9 0.0 2982.3 847.0| 384 VG2 VCE3 N 2 9;; | :i_r / \\
Cum. Tot. 21290.9 0.1 66247.7 11834.0 123731.9 19158.8 | 382 K=5.0 K=50 3 2 - O N\~
380 \ /DI L1=r§1r?oo Q L=456 E : Q\) | Ll>_j/ 2"
CULVERT TABLE VC80 E|_=U3T62“§’ VPI=11+093.2 &) 4 o [ N M#ﬁ"
378 K=120 T B=3617 | o L N B
376 L=100.3 o b A /‘\C/lw
o7e TR . . 2 o . 2\ - oo JTE
F=37 8 i 2 2 = k: T N\ 0% I i o
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o7 _, 3 A Y N E AN R I Y S A N 7
-~ o U i N al Vg A ANE AN = AR A v/
o wr g RSO VAR S VNI - S WA T ||V e e A 3 $
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- El.=351.9 M = ‘ 3?‘ — — 5 0 _
360 5 c>uj A\ /,/7V i 77777 ‘%,722,}/7; © N o— v — M - o E;Q'g
358 o 1’3& PSS VL e ;,—'/l,_ér% a4 %’/ M - = VPI=11+477.5
356 N W v =X s P VC81 5 > 7777 o VOB HL=3785
L 354 -1.49, 40% e ~_ ,,rrM 5 K=11.0 S e ™ L o K=12.0
5 352=‘\f S e "4/ ! = L=166.4 = | =110
. \_/ T — _—\/\/\/\_J s 27777777777 77777777 7 7777777777777/ 7 7 VPI|:|=1(3)1;§)31316.4 V"’élﬂ_];i";ﬂ
350 W/I/{g wrsrror N ~ ChL=9/c. 1 = B
3487y (o TN 70T @ 2 2
463 8 S 2 VCT79 -
346 b1 = o k=0 Y
344 e B9 o 466 W
5 of KB W VPI=10+5483
| i o o B VPI=10+456.0 o B.=357.1 o o o o o o o o o o
o o o o o o o o o o o o o
@ <5 El.=355.3 O © ~ © » S — « ™ < Tg)
+ + + + + + + + + + + + +
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SOIL TYPES ROAD TEMPLATES
SG - Sand and grav el with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch Lyr1 Gnd T I SG I C1
some cobbles 4MD = 5m running surface with 0.6m deep by 4m wide ditch Lyr3 Gnd FR
SR - Strong rock 2MD = 5m runnirjg surface wit.h O..6n.1 deep by 2m wide ditch Fill: T4 I RF I T4 I SG I C1
FR - Fractured, weak rock 5MRI = 5m running surface with fill into river . | |
Tmpl: 5M BR 5M
C1 - Silty Sand rubble RBUT = 5m running surface with rock buttress ' '
colluvium 42000 - -— o *** Out of date - Re-Cost ***
C2 - Sand and gravel rubble BR = Bridge Template (No Cut/Fill Refer To General Arrangement Drawings) =
colluvium with cobbles BR5 = 5m wide Bridge Template (No Cut/Fill Refer To General Arrangement Drawings)
C3 - Blocky colluvium -13000
T1 - Silty sand and gravel till Surfacing depth = 0.3m
12 _Silt ar clav hasoed hasal till
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Red Mountain Access Road i 524002 |
5
0]
= >
Route Upgrade and Establishment g
T
Access Road
Geometric Alignment
Km 0+000 - 12+981
Page Stations: 11+4264.0 to 12+544.0
ROAD DESIGN SPECIFICATIONS . —
Design Speed: 50 km/h Plan Scale 1:2000 92
Min Curve Radius = 80m Profile Vert Scale 1:400 ﬁ
Max Grade = 12% Profile Horz Scale 1:2000 A~ @ o Q
Design Speed: 30 km/h + " N - P -
Min Curve Radius = 35m Formatted to Plot on 24"x36" Paper o ‘é » R—é;?-o § S =) R=C1;2‘0 :-‘\5’
Max Grade = 18% o - p 2 ~ N §Y ™
o 2\ R=g00.0 4 o N ¢ 2
Notes: S o x C89 & - i - w
- Ground model data determined by LiDAR survey ISSUED FOR L | £ g R=2500.9 @ S w R P T g P St - L
rovided by IDM Mining. OEL supplemented w ith S e L S b C87 - ™ e e mm =" S 7 -
provided by 9. OEL supp ENVIRONMENTAL - ~~-ITIC = 2 5 mmp-= == —— AR K s e ST
total station and RTK survey w ork through — —_—— (L e == e PRSP L g — — == -—<aoL e = h
- Q\ = @ = — = - i (. e L - — = - > SR T e o SS=c ~ = = ~ f"
. V4 G2 P B — = gf——— —— - == il = - — ———= e X Xd
LR o i = ——\—— -—— SSoe=faee— = - o "
.Z, o (,"\);o lilJ‘ —_:‘:— - e oy —— — _- - > w r([\) TT == =~ - - o an o) /Q’
Plan Legend (all may not be applicable) Profile Legend S IS A o Sy - o 90 X ff S ~ o o
N7 | ® o & —8=8000- o " 5 S 5 K & 9
— — & — - L-line Location R.O.W. in Riparian Zone Finished Road Surface § = S Y Cs6 § 2 < - 3 § Uﬁ N o & . C92 gy pd R o § 5:\ i o
. d Ay = > y ; — = ™ w
Road Edges C——=— Fillinto Riparian Zone ~ — ©— Profile Subgrade . sl o (ftoeo fix @ § 8 o = g = ® g o [ 008 3 o A 5200 S =
. .. - . 1 imi (@))] < m ~— + —~ O o - ‘O X 4
Cut / Fill limits c#s—a Fill into High Water Cut / Fill limits 4 Ry g = ¢l |2 R=250.0 3 v % o @ Y Al 2
——— Original Ground ™ f - lo s > = v ! =
= = = = = (Clearing Limits Borrow Site [ £ g @ *® Y s S o
7777777 Bedrock S D c = @
S Benchmark mm— \\aste Site @ i & 2 —
~ |
Curve Table (Da = deflection angle for a 10m arc.)
C86 ca7 Ccs88 C89 C90 Ca1 Cco2 C93 CoH4 C95
IP Stn. 11+446| 114534 11+636| 11+828| 11+931 12+030| 12+197| 12+347| 12+483| 12+573
BC Stn. 11+418| 11+4502| 11+606| 11+802| 11+907| 12+007| 12+171 12+316| 12+454| 12+538
Arc. Len. 57 63 58 51 49 45 51 62 57 70
EC Stn. 11+475| 11+565| 11+665| 11+853| 11+4956| 12+052| 124222 12+378| 12+512| 12+608 < < < < < < 45200n.
g g g 5 5 g 00:£ -
Radius 1100 2500 250 600 800 170 450 220 170 450 S 2 @ 3 S S
Angle -3° 1° -13° 5° -4° 15° -6° -16° 19° -9° S g < S g S
Tangent 28 31 29 26 24 23 25 31 29 35 °© M °© M
Da, a=100 5° 2° 23° 10° 7° 34° 13° 26° 34° 13°
EARTH WORK VOLUMES (Final Cubic Meters) 451800
L-Stn Strip V. Lyri V. Lyr2 V. Lyr3 V. SG Fill V. B/W Vol. Srf1 Fill V.
m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. 412 VC90
114300.0 410 Pl
B 114400.0 108.8 0.0 167.8 0.0 705.1 127.1] e s oD
114500.0 149.6 0.0 2098.1 0.0 203.5 163.2 VPI=11+7763 K=120
11 600'0 141.5 0.0 365.1 0.0 1297.1 163.9| 406 E.=3892 =478 oo
110700.0 163.3 0.0 731.4 0.0 1418.5 163.9| 404 VPI=11+982.4 et KoB00
114800.0 130.5 0.0 424.5 0.0 1490.4 163.9 402 VC8s = 0 El.=386.6 “l20 s
: K=120 N S 0 VPI=12+251.0 VPI=12+381.9
P N (¢} ) oy = lct . .
Pg. Tot. 693.8 0.0 3786.8 0.0 5114.7 782.1| 400 o + * 2 % E.-3328 E.=3830
Cum. Tot. 20705.7 0.1 72249.6 11834.0 132203.0 20814.1] 398 U H-3806 . o o z S gq R
CULVERT TABLE cos o kA0 & /./‘\\ = - [//\’M\,\ O S § g g 5
L=21.2 N T~ @ o N y 2 7
392 K120 VPI=11+4194 = 7 (g A 8 S N & o
VPL- 1113405 e . g P s it e == g T : 0 i z
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s |/ V[N \ { 3 o E-=389.9 B.=3%05 L=724 o
366, % A§ i o VPI=12+156.6 DA
3 6: \/ W % j‘@ O B.=387.1 L=59,§
o 777 o . VPI=12+472.8
362, berf =5
360. A
o L=64.9
358" VPL1+4775
El.=378.5
o o o o o o o o o o o o o
o o (=] o o o o o o (=] o (=] o
[sp] < Lo [{e] N~ [ce] (e2] o — Al ™ < Yo
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O AN+~ O MO FTOFTMNMO OO0 F O+ NMWOOV~MOOOO ~OULNMNMNANNOLLONMNT-OTUODOOWMMITONHNANNANTT ANMONNTOM—-0WW TONODOWILWOHTWOODD N O© W O FTITMOAOH—MOONIDODANLITOFNMNOMNOOMOMNMNOOETOLANOMNMNMNTT O0OMOITTITITNOOOL NN M Cut/Fil
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SOIL TYPES ROAD TEMPLATES
SG - Sand and grav el with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch Lyrt Gnd: — T1 I SG I C1 I T
some cobbles 4MD = 5m running surface with 0.6m deep by 4m wide ditch Lyr3 Gnd: FR
SR - Strong rock 2MD = 5m runnirjg surface wit.h O..6n.1 deep by 2m wide ditch Fill: T I SG I C1 I T I I T
FR - Fractured, weak rock 5MRI = 5m running surface with fill into river Tmol- 5M | BR | 5M
C1 - Silty Sand rubble RBUT = 5m running surface with rock buttress B ' '
colluvium *** Out of date - Re-Cost ***
C2 - Sand and gravel rubble BR = Bridge Template (No Cut/Fill Refer To General Arrangement Drawings) -16000
colluvium with cobbles BR5 = 5m wide Bridge Template (No Cut/Fill Refer To General Arrangement Drawings) -—
C3 - Blocky colluvium 7500 ~
T1 - Silty sand and gravel till Surfacing depth = 0.3m -
12 _Silt ar clav hasoed hasal till 18000
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Red Mountain Access Road
Route Upgrade and Establishment
Access Road
Geometric Alignment
Km 0+000 - 12+981
Page Stations: 12+288.0 to 13+568.0
452400
ROAD DESIGN SPECIFICATIONS Plan Scale 1:2000 :
Design Speed: 50 km/h an Scale 1:
Min Curve Radius = 80m Profile Vert Scale 1:400
Max Grade = 12% Profile Horz Scale 1:2000
Design Speed: 30 km/h
Min Curve Radius = 35m FOI’m atted tO PlOt on 24"X36" Paper
Max Grade = 18%
Notes:
- Ground model data determined by LiDAR survey ISSUED FOR ,
provided by IDM Mining. OEL supplemented w ith ENV'R NMENTAL — _ m
total station and RTK survey w ork through O -= | |©
Bitter Creek. ASSESSMENT = 9 c95 502 N
NOT FOR CONSTRUCTION. | = s I
.O. Te) — U) I m N o ~ Y ¥, ~—
Sol w . NS C 5 2 % Y e 2 5 <
. ) © o o™ (o) ) (=] © ~, O 97 & -
Plan Legend (all may not be applicable) Profile Legend g % 7 22200 35 £ % o g Rizg & z 83
ol > 3 N N
— — & — - L-ine Location R.O.W. in Riparian Zone Finished Road Surface T 2 ) T ¥ i
. O
Road Edges C———=—1 Fill into Riparian Zone — 8 — Profile Subgrade = & £
Cut / Fill limits cas——a Fill into High Water Cut/ Fill limits ~ ~ 4
= == = == (learing Limits Borrow Site (B)”é’mali Ground
. 7777777~ Bedroc
a)) Benchmark s \Waste Site 452200.F |
Curve Table (Da = deflection angle for a 10m arc.)
C93 Co4 C95 C96 C97
IP Stn. 12+347 12+483 12+573 12+765 12+888
BC Stn. 12+316 12+454 12+538 12+738 12+862
Arc. Len. 62 57 70 52 51
EC Stn. 12+378 12+512 12+608 12+790 12+913 < < < < < <
Radius 220 170 450 100 120 g g g g g g
Angle -16° 19° -9° 30° -24° < S S S S S
Tangent 31 29 35 26 26 ° ® © © © ©
Da, a=100 26° 34° 13° 57° 48°
EARTH WORK VOLUMES (Final Cubic Meters) 452000
L-Stn Strip V. Lyri V. Lyr2 V. Lyr3 V. SG Fill V. B/W Vol. Srf1 Fill V.
m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. 414
412
R0 320.9 0.0 581.6 0.0 1436.4 190.9
120500.0 279.8 0.0 822.2 0.0 614.9 163.9| 410
124600.0 286.6 0.0 130.4 0.0 1623.7 163.9| 408
] 2:700'0 268.6 0.0 1039.8 0.0 207.1 163.9| 406 Voo
124800.0 279.5 0.0 429.3 0.0 658.8 190.91 404 Ko60.0 K\,/ng
402 L=305 =200.0
Pg. Tot. 1435.4 0.0 3003.3 0.0 4540.9 873.6 400 VPl=12+381.9 \/D|L4=§3£Ao
Cum. Tot. 25512.9 0.1 78023.1 11834.0 141954.7 22507.3 E.=383.0 EI_—?%; ;U
398 VC97 0
~ ) K=12.0 <
CULVERT TABLE 396 = N L-1008 3
© o) Rt oY S p
394 ) @ VPI=12+635.4 © s f
392 & oY El.=3758 R S
390 Q Q " @ & o /
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SOIL TYPES ROAD TEMPLATES
SG - Sand and grav el with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch Lyr1 Gnd T I C1 I SG
some cobbles 4MD = 5m running surface with 0.6m deep by 4m wide ditch Lyr3 Gnd FR
SR - Strong rock 2MD = 5m running surface with 0.6m deep by 2m wide ditch Fill: T | C1 | SG
FR - Fractured, weak rock 5MRI = 5m running surface with fill into river Tmol- ! 5M !
C1 - Silty Sand rubble RBUT = 5m running surface with rock buttress Pl
colluvium *** Qut of date - Re-Cost ***
C2 - Sand and gravel rubble BR = Bridge Template (No Cut/Fill Refer To General Arrangement Drawings) 20500
colluvium with cobbles BR5 = 5m wide Bridge Template (No Cut/Fill Refer To General Arrangement Drawings) [
C3 - Blocky colluvium
T1 - Silty sand and gravel till Surfacing depth = 0.3m /000
12 _Silt ar clav hasoed hasal till
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/A

IDM MINING
Red Mountain

Mine Site Road
Geometric Alignment
Km 12+981 - 14+467

Page Stations:

124950.0 to 14+230.0

ROAD DESIGN SPECIFICATIONS

Design Speed: 50 km/h
Min Curve Radius = 80m
Max Grade = 12%

Design Speed: 30 km/h
Min Curve Radius = 35m
Max Grade = 18%

Plan Scale 1:2000

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

Formatted to Plot on 24""x36" Paper

Refer to Red Mountain Access Road design for approach from Highway 37A.

Proposed tailings management facility disturbance area.

Notes:
- Ground model data determined by LiDAR survey |SSUED FOR
provided by IDM Mining. OEL supplemented with
total station and RTK survey work through ENV'RONMENTAL
Bitter Creek. < o
ASSESSMENT. g 2
[Se]
NOT FOR CONSTRUCTION. S o
I "
. . S c
Plan Legend (all may not be applicable) Profile Legend %) ]
_I 1
-}
— — = — - L-line Location s Mine Pads Finished Road Surface )
. Y
Road Edges Other Major Mine Facilities - Profile Subgrade oS
Cut / Fill limits Borrow Site — Cut/Filllimits N
= = = = = (Clearing Limits . \Vaste Site Original Ground >
7777777 Bedrock &
< Benchmark o
%
Curve Table (Da = deflection angle for a 10m arc.)
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11
IP Stn. 13+007| 13+090| 13+192| 13+284| 13+394| 13+456| 13+554| 13+639| 13+707| 13+784| 14+179
BC Stn. 12+983| 13+052| 13+163| 13+256| 13+371| 13+417| 13+527| 13+614| 13+678| 13+755| 14+145
Arc. Len. 48 76 58 56 41 77 55 49 57 56 70
EC Stn. 13+030| 13+128| 13+221| 13+311| 13+412| 13+495| 13+581| 13+663| 13+735| 13+811| 14+214
Radius 150 800 150 100 35 300 120 500 250 120 800 N N N S
Angle 18° -5° -22° 32° -67° -15° 26° -13° 27° 5° QQ" QQ" S QQ"
Tangent 24 38 29 29 23 39 28 24 28 28 35 Qo?‘ Q«é‘/ Qo? Qép
Da, a=100 38° 7° 38° 57° 164° 19° 48° 11° 23° 48° 7° & & & &
46;,)0 16;')9
EARTH WORK VOLUMES (Final Cubic Meters) 00.@ 00.@
L-Stn Strip V. Lyr1 V. Lyr2 V. Lyr3 V. SG Fill V. B/W Vol. Srf1 Fill V. 442
m Cu.m Cu.m Cu.m Cu.m Cu.m Cu.m Cu.m VC6
B 121950.0 52.2 0.0 192.7 42.8 43.9 30.2 | 440 K=4.0
13+100.0 256.9 0.0 370.5 84.0 798.0 209.1 | 438 L=60.9 g
13:200'0 191.2 0.0 104.7 0.0 286.6 163.9 436 VPI=13+529.8 2 R
1343000 203.9 0.0 279.5 1.3 145.4 163.9 El.=418.8 K3 —~ N
134400.0 245.8 0.0 320.0 5.4 634.0 239.8 | 434 = 1.0% %/
13+500'O 311.7 0.0 511.8 157.7 507.5 178.9 | 432 < (5) 7 A = o > 7ﬂ7/ /
131800.0 395.5 0.0 112.4 352.3 908.2 1639 o g oo P s W y
Pg. Tot. 1657.2 0.0 1891.7 643.5 3323.6 1149.8 | 408 & / /M )
Cum. Tot. 1657.2 0.0 1891.7 643.5 3323.6 1149.8 426 5 & /)(&m 2 5
> N~ [%] +
CULVERT TABLE 424 LS ° Vi 5 < © Y.
422 L=59.4 0 Z7 5 5 S
420 VPI=13+365.8 |19 N sy > S i W | =
e v /\ 7t = o N - VPI=13+706.8 VPI=14+020.7 | A >
- Required culverts have been excluded from this design. 416 o Q = \ =i 2 X E 3 /#\ m ~ o
414 VG2 8 N S Koo - g s i @
- Cross drain culverts will be a minimum of 600mm diameter and be spaced in accordance with the BC MFLNRO 412 Ejlfg - o %@M o L-51.3 3 % 5
Engineering Manual, issued on April 7, 2016. 410 \/Pl_12. 124 2 - ,;\?’W/é\ © VPI=13+599.0 D o
e aaoa S A A g El.=431.4 ®
, . : 408 El.=392.4 > y @
- All stream crossings will be designed to handle Q100 flows. K=20.0 @ B ! & S
406 L=42.3 < 5 e 5 @
VPI=12+981.7 o 3 a g 7 /A
jg: El.=389.7 jn 2 0% | LS p! w P/ s
S % - S Za -y - A A
400 O o (@] Lil /\ === % 0 =7 g — //JA_// .
398 O"? O‘t 5 ) WMW m ‘W;M\ VPi=14+135.8
& / :‘—“/\ 5 5% — M 7 L=44. //M =
396 | S == 17 VPI=13+444.6 Rl
394 | ™ / iu \ W M © El.=416.4 = 7T
/ \ = g = o
392 1,.80/0 N A7 _ g A e
3904 ‘\ __é: == = =2 = M § VC3 é §
386 /1 Q1 VPI=13+273.8 o
o o o m El.=400.0 © o o o o o > o
o o o o o o o o o m o
o — [aV] (ep] < Te] [{e] N~ [ee] o
+ + + + + + + + o + +
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SOIL TYPES ROAD TEMPLATES
Lyr1 Gnd: SG } C3
SG - Sand and gravel with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch Lyr3 Gnd: FR
some cobbles 4MD = 5m running surface with 0.6m deep by 4m wide ditch Fill: — C1 sSG c3
SR - Strong rock 2MD = 5m running surface with 0.6m deep by 2m wide ditch T ' - BR M
FR - Fractured, weak rock 5MRI = 5m running surface with fill into river mpr: 5
C1 - Silty Sand rubble RBUT = 5m running surface with rock buttress Mass Haul (C
colluvium - 500
C2 - Sand and gravel rubble BR = Bridge Template (No Cut/Fill Refer To General Arrangement Drawings)
colluvium with cobbles BR5 = 5m wide Bridge Template (No Cut/Fill Refer To General Arrangement Drawings)
C3 - Blocky colluvium -
T1 - Silty sand and gravel till Surfacing depth = 0.3m = /—‘—\
T2 - Silt or clay based basal till o ATy, .
LG - Glaciolacustrine silt and clay <\/ -~ < \/‘ -
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/A

IDM MINING
Red Mountain

Mine Site Road
Geometric Alignment
Km 12+981 - 14+467

Refer to Haul Road Connector design for access to Haul Road.

/

Red Mountain Mine Site Road terminates at process plant pad.

453000..5\
Page Stations: 13+974.0 to 15+254.0
m
O
ROAD DESIGN SPECIFICATIONS =
- Plan Scale 1:2000 ®
Design Speed: 50 km/h ) 5
Min Curve Radius = 80m Profile Vert Scale 1:400 >
Max Grade = 12% Profile Horz Scale 1:2000 ©
Design Speed: 30 km/h " "
Min Curve Radius = 35m Formatted to Plot on 24"x36" Paper Crusher Pad
Max Grade = 18%
Notes:
- Ground model data determined by LiDAR survey |SSUED FOR
provided by IDM Mining. OEL supplemented with
total station and RTK survey work through ENV'RONMENTAL
Bitter Creek. ASSESSM ENT
NOT FOR CONSTRUCTION. —F —=
(rg - o (o> @ a» a» ap an o -
Plan Legend (all may not be applicable) Profile Legend ﬁ
— © o ©
. . . L > oo 0 A
— == — - L-ine Location s Mine Pads Finished Road Surface 5 5 Q S A Process Plant Pad
Road Edges Other Major Mine Facilites — = — Profile Subgrade S s f s
Cut / Fill limits Borrow Site — Cut/Fillimits T 2 952800.5
= = = = = (learing Limits m \Vaste Site Original Ground 7
/7777777 Bedrock o
<« Benchmark
Curve Table (Da = deflection angle for a 10m arc.)
C11 C12 C13 C14
IP Stn. 14+179 14+263 14+356 14+457
BC Stn. 14+145 14+235 14+331 14+446
Arc. Len. 70 55 49 21 . e
EC Stn. 144214 144290 14+380 14+467 AnC|IIary FaC”'ty Pad
Radius 800 80 80 35 = = = = = =
Angle 5° 40° -35° -35° S S S S S S
Tangent 35 29 25 11 N N N 3 g S
Da, a=100 7° 72° 72° 164° & S Y S S S
EARTH WORK VOLUMES (Final Cubic Meters) / 452400_-E 452600,-5
L-Stn Strip V. Lyr1 V. Lyr2 V. Lyr3 V. SG Fill V. B/W Vol. Srf1 Fill V. 498
m Cu.m Cu.m Cu.m Cu.m Cu.m Cu.m Cu.m
Lo 399.8 0.0 127.0 349.0 7713 1642 | 4% A
143200.0 379.6 0.0 90.3 450.0 507.9 163.9 | 494 A
144300.0 417.6 0.0 138.2 1000.6 969.6 163.9 | 492 \
144400.0 467.2 0.0 140.0 1488.8 1185.0 2089 o0 R . 097 ‘
B 1444940 215.0 0.0 27.4 110.4 557.1 117.6 468 . m 4/WW$
486 /x,;\ N o
Pg. Tot. 1879.3 0.0 522.8 3398.7 3990.9 818.6 | 484 AWW\A /W pos
Cum. Tot. 5017.8 0.0 3574.5 5396.7 8833.9 2713.8 | 480 /AVA %,\/ \%\Ng L / - S
A | s b
CULVERT TABLE 480 A ap p! T
478 ) : 3
i P N Vg o 9
Note: 7 W/ \ / ?-E =
W o VCi3
- Required culverts have been excluded from this design. 472 -7 o K=5.0
g g 470 N j\%% - L=27.7
. . .. . . . . VPI=14+427.
- Cross drain culverts will be a minimum of 600mm diameter and be spaced in accordance with the BC MFLNRO 468 ~W zil Ei.=4§9.7 ’
Engineering Manual, issued on April 7, 2016. 466 % /
464 YC19 /\% \'/ o VCi12
- All stream crossings will be designed to handle Q100 flows. 462 M . / W S K=18.0
o VRLI4207 g A o 3 VPiieis71 8
El.=443.1 = 7 A ~ -
458 3 /7%\ v = o El.=481.1
456 | 5, 9 i X 8
454 |3 CY =
452 | 2 S A
450 E\) /JW/ —
® A/ g
448 TSN o
446 /JW :.. \V/er K/
444 |~ ] o 0 K=24.0
[ = T = L=72.2
WA fi VPi=14+135.8
o o El.=462.4 o o o o o o o o o o o
g = S 3 g 2 g S g g g S g
+ + + + + + + + + + + + +
< < < < < < < < < < 7o} 0 T} L-Stn
L L L L L L L L L LR L L L L AL L L L L UL L L LI ALL L L i
S - 9N OO AN NNN®DOTOANANDNRTITNOON ONTO TNOOT © M O O OMN O©NONONRO-— O ¥ © Cut/Fill
SOIL TYPES ROAD TEMPLATES
Lyr1 Gnd: C3
SG - Sand and gravel with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch Lyr3 Gnd: FR
some cobbles 4MD = 5m running surface with 0.6m deep by 4m wide ditch Fill: c3 | 1 c3 _|_ RF - c3
SR - Strong rock 2MD = 5m running surface with 0.6m deep by 2m wide ditch Trol: N o ' | BR
FR - Fractured, weak rock 5MRI = 5m running surface with fill into river mpr: 5 I
C1 - Silty Sand rubble RBUT = 5m running surface with rock buttress Mass Haul (Cu.m.))
colluvium
C2 - Sand and gravel rubble BR = Bridge Template (No Cut/Fill Refer To General Arrangement Drawings)
colluvium with cobbles BR5 = 5m wide Bridge Template (No Cut/Fill Refer To General Arrangement Drawings)
C3 - Blocky colluvium - 1000
T1 - Silty sand and gravel till Surfacing depth = 0.3m
T2 - Silt or clay based basal till
LG - Glaciolacustrine silt and clay
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/7

IDM MINING
Red Mountain

Haul Road Connector
Geometric Alignment

—
>
Km 0+000 - 0+294 $ <
O 3
& %
& N
Refer to Haul Road design for access to portal.
Page Stations: 0.0 to 1280.0
ROAD DESIGN SPECIFICATIONS
Design Speed: 50 km/h Plan Scale 1:2000
Min Curve Radius = 80m Profile Vert Scale 1:400
Max Grade = 12% Profile Horz Scale 1:2000
Design Speed: 30 km/h
Min Curve Radius = 35m Formatted to Plot on 24"x36" Paper
— Max Grade = 18% Refer to Mine Site Road design for access to processing plant.
otes:
- Ground model data determined by LIDAR survey ISSUED FOR
provided by IDM Mining. OEL supplemented w ith ENVIRONMENTAL
total station and RTK survey w ork through
Bitter Creek. ASSESSMENT
Plan Legend (all may not be applicable) Profile Legend CrUSher Pad
— — & — - L-line Location s Mine Pads Finished Road Surface
Road Edges Other Major Mine Facilitie — ® — Profile Subgrade
Cut / Fill limits Borrow Site Cut / Fill limits %
R iai Sy
= = == Clearing Limits mm \Vaste Site Original Ground 00%\
7777777~ Bedrock N
e Benchmark Process Plant Pad
Curve Table (Da = deflection angle for a 10m arc.) . TH
oI = = = Ancillary Facillity Pad
IP Stn. 63 116 161 244
BC Stn. 36 89 145 226
Arc. Len. 35 46 30 35
EC Stn. 71 135 175 261 e e e e >
Radius 18 35 35 150 s § > s S
Angle 113° -76° 49° 13° ,\9”‘ O ,§’ (\9"’ r\,&
© © © © ©
Tangent 27 27 16 17
Da, a=100 318° 164° 164° 38°
5 %5 %
. . < <6, <8
EARTH WORK VOLUMES (Final Cubic Meters) 00.@\ 00.@\ 00@
L-Stn Strip V. Lyrl V. Lyr2 V. Lyr3 V. SG Fill V. B/W Vol. Ssrf1Fillv. | 528
m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. 526
108'8 498.6 0.0 796.2 1488.2 120.8 278.2| 524
200'0 432.0 0.0 292.5 237.0 716.6 223.6| 522
' 320.4 0.0 52.3 2019.1 1649.9 202.91 520 e
293.6
518 /f&,/ \
516 / 1.%
Pg. Tot. 1251.0 0.0 1140.9 3744.2 2487.3 704.7| 514 / M/ ,69
Cum. Tot. 1251.0 0.0 1140.9 3744.2 2487.3 704.7) 512 / M’ %5
510 / Yz
508 S
S06 r~ ,{g;ﬁ‘ R N =
Note: 504 % =\ / 9
. 502 /M / \/M VCA w
T N T3 K=o
- Required culverts have been excluded from this design. 500 W\. ° o—1=331
pox ol VPI=2734
i i - : - - ot st A ol ves | m! B=5137
- Cross drain culverts w ill be a minimum of 600mm diameter and be spaced in accordance w ith the BC MFLNRO 496 %%\ © e150 19
. . . . ™ — 1.
Engineering Manual, issued on April 7, 2016. 494 ﬁf’ qf i O =333 @
492 ~ AR S m \,/Pl:19‘_2,0
- All stream crossings wiill be designed to handle Q100 flow s. 490 /Aw I 5 & H.=504
g%ﬂ \VC2
488 70777\ © Ol Keoo00
486 'W | s 2 =312
W | | o VPI=139.7
484 | >
485 ) ol i F1.=498.9
480 //W §| \/C1
478 70 S| k=60
4%\‘ - =333
476 : YPI=70.9
474 / El.=4914
472
470
o o o
3 8 3 I g S S S 3 2 S 3 L-Stn
T T T T T T W e e T W e T v e e e v e
MM~ I~ Wn A A4 0 d0o0man oo NN o Ww OO n oo Cut/Fill
O 1 NN NON NN N O.OOO.O.(\.IF.'HOOOO.O.O.O.OHOOHF.'C\.“_.'
SOIL TYPES ROAD TEMPLATES
SG - Sand and grav el with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch Lyrl Gnd: C3
some cobbles 4AMD = 5m running surface with 0.6m deep by 4m wide ditch Lyr3 Gnd: FR
SR - Strong rock 2MD = 5m running surface with 0.6m deep by 2m wide ditch Fill: c3 | RE
FR - Fractured, weak rock 5MRI = 5m running surface with fill into river Tmol- ! 5M
C1 - Silty Sand rubble RBUT = 5m running surface with rock buttress Pt
colluvium /\ Mass Haul (Cu. m.)
C2 - Sand and grav el rubble BR = Bridge Template (No Cut/Fill Refer To General Arrangement Drawings) - 500
colluvium with cobbles BR5 = 5m wide Bridge Template (No Cut/Fill Refer To General Arrangement Drawings) /—’\,.
C3 - Blocky colluvium Lo
T1 - Silty sand and gravel till Surfacing depth = 0.3m < - /
T2 . Silt ar clay hased hasal till /_f\/ ——
Revision Description Date By Approved Revision | 5go
— I /
--1000 /
-1500
0 N s I T E Survey By: See Notes Above ---
. . Page 1 of 1 |Design By: Matthew Dickie, EIT May 2017
Engineering Ltd. Reviewed By: Michael Foster, P.Eng May 2017 3 4 S N s &
5 o S § g B
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IDM MINING N AN
\ 65% Q g9~ /o
Q () */ /9
Red Mountain & Haul Road Connector ¥y, 2 SN /TN
1203 /& \ 7 Q'\’ R3? Q'
ang <N < N ™
- ~ X O [se]
/41 \ S N \) < Q,
Haul Road to Lower Portal A X XA
. . N R D N Q X
Geometric Alignment 2 NP NN g %%
2 SN\ O S<HAS N
Km 0+000 - 11+175 < NN S N
N S
\ 1011 2 FISNN Gl
m \ (oo) \- C.J - N N O
. A\ N\O \ o (@)
. o R= v
Page Stations: 0-053.4 to 1+226.6 A8 s, Wy A el o aXNe=a XY A
>N\ 4 \ O o W N Q o QD
2 -\i \ \ @ 0 N S \ ¥ O
ROAD DESIGN SPECIFICATIONS | \ O X N D
Plan Scale 1:2000 < 40 1\ ‘onx'b\’ S \\
N
_ Profile Vert Scale 1:400 = OQ"\’ \\ \ 2%, === SN\ \\
. . N
Design Speed: 30 km/h Profile Horz Scale 1:2000 | = N N \\Y ) N AN o
Min Curve Radius = 16m el X S \ iz \] 220
Max Grade = 18% "y 3G \ YRR RN 4 M\ €M
ax Grade = 16% Formatted to Plot on 24"x36" Paper o ( LN\ \ Q o 19 \ & Q \ o} ~
5 '\s g VK ! @ 0 \ 2| R= g g
< ™ ¢ ) \ S M IN B \ B \ + 1200 o 0 5 N
8] I\ \ 9 3 [+ =z \ o N W\ ol cog [P o IN A0 ¥ < Yoo
Notes: @ SN N ; ~ 0.0 ? \ S / 5 < P Rs ; R0 & o R= S
: _ _ N\ N NN\ Ve osnd [6 G S \ L} ) 43\?9 S Wy ) N R & 2500 & S c3 O k3 =350.0 oy
- Ground model data determined by LiDAR survey ISSUED FOR N < N SN \7000 @ [ \ \\ oy SRCIYS \ @ g G278 © @o(?xd, 2 o ¢ 29
. ~ © ~
rovided by IDM Mining. OEL supplemented w ith & NN . 3 < 25037 W\ . : KN @ 0
provided by g. OFL supp ENVIRONMENTAL & AR =S § A o3 N = ze = o .= L8
total station and RTK survey w ork through -~ \ (W . S=S o N N " AN SR 7N ,/" -—Neen \Y
Bitter Creek. ASSESSMENT. RE 2 “ \I LSS RN ;/ N NN \\ 00*6’5?" N N ——r Tal/ o D e = 1
NOT FOR CONSTRUCTION. S S gcomin /111N STS=% N RS e N ° TN TS s 2] S ===t
- a» a» N Y == [=nes) - —— =
c9"$ EC 00023 VN s —_— ° L N\ \ \ \’ = A\ ol \ \ h=133 =
N LSRN S NN 0T O o S 7 O\ o 000 =
Plan Legend (all may not be applicable) Profile Legend Qv Lty = T/ WA \\ o ‘g3 \ \ \ 5“\4 3 B 7 \\\\\ | 78N\ ~ A
¥ 00000 . // a2 ¥ MW, - 2 IS o SNy R NN A\
— — & — - L-line Location e \line Pad Finished Road Surface P SIS ~X < S \ N\\ f S |65 2 \ \\Q)Q\’ = N9 NA é’ S
. . I . S ~ O/ ¢C S
Road Edges Other Major Mine Facilitte — ® — Profile Subgrade :/ ~ A Q '?0500 q@@ \\ \\ \ I 50 \\ NN~ \' AV S /
e . il limi G X N NS
Cut / Fill limits mmmmmmsm Borrow Site Cut / Fill limits Otter C K = SN - K AR\ ‘\ 5 o & AN == ) '\ S
R : ——— Original Ground erLree S - = -~ « WA\ y ! 3 7 o)
= = == Clearing Limits . \Waste Site N = TN N\\\ ) o =D — =SS %) %0
7777777~ Bedrock &N N4 \ \ Y a a2 A< ~ =4 O - \
S Benchmark S NN v Re L N - Y
S/ NGRS ) WA Y (S §>
S o
Process Plant Pad NN NN {BRNNZ 5 & S
\/'OJ ~700 ¥ NN \| \ \\ OQX éf\
_ Crusher Pad 5 oy N R
Curve Table (Da = deflection angle for a 10m arc.) i Q \\ ‘s N Q
Cl | C2|C3|C4|C5|C6|C7|C8|C9|C10[C1l1|C12|C13|C14(C15|C16|C17|C18[C19|C20 o A N S \\ 4
IP Stn. 0-01D+028)+11@+129+2010+26 D+418)1+4 7 DH+520+565]+6 3 D66 D+ 7 2D+850+9041+043 +099+1311+169+214 )0‘9 Q(? o S N\ N \\ % N\ o ;H
BC Stn. 0-020+018)+08B+11D+158)+24D+403+46 D51 0+555]+6 1 DH64B+71M0H+83D+8851+01 AH+078 H+11Ql+144H199 'OQ’( 9 > [ N\ X Yoty i ;
Arc. Len. 22| 18| 32| 21| so| 31| 30| 27| 13| 19| 29| 27| 36| 28| 35| 50| 32| 32| 50| 30 ¢ S g N7 °
EC Stn. 0-00DH+036]+11 DH+138)H+2380+27 DH+A3T|+49 D52 D57 4+64BH6 7B 74 086 D9 201+06 L+1 1 AL 1421/+1 9414229 @ (S N AL
Radius 20| 20| 16| 16| 100| 100/ 70| 50| 70|100| 18| 18| 100| 35| 35| 50| 20| 20| 750|200 ST — y R o /N o ™
ol _ o o ol _ o of_ o ol _ o of _ of_ o o|._ o ol _ o o o o o bg/o —~— </ 00 {2)%0 "y, ‘\ 6\0 er)Q
Angle 63°|-53°|115°| 74°|-46°| 18°|-25°| 31°|-11°| 11°|-91°|-85°| 21°|-47°| 58°|-57°| 91°| 92°| 4°| 9 S = ¢ o SS9 - N &
Tangent 12| 10| 25| 12| 43| 16| 15| 14| 7| 9| 18| 16| 18| 15| 19| 27| 20| 21| 25| 15 == k \\ © A 9 Ox% &
Da, a=100 286°|286°|358°(358°| 57°| 57°| 82°(115°| 82°| 57°|318°|318°| 57° |164°(164°|115°|286°|286°| 8°| 29° J/ T~ \ \ //d( Q,O c11 )'é’
—— %, N 2 - 2 2
=%, .- & o, %
EARTH WORK VOLUMES (Final Cubic Meters) % O\ % % %
\ = N \ N :
L-Stn Strip V. Lyrl V. Lyr2 V. Lyr3 V. SG Fill V. B/W Vol. Srf1 Fill v. VCI0 51 600 /\y
m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. 554 | IL\—_32\21 gl 598 VC15 644 /A\,\,\/ gl
) 3 O+5 £ K=4.0 v
AR 0.0 0.0 0.0 0.0 0.0 3174.5 00| >°2 Vs S| P=0ss286 S|, £ i 642 AR
' 622.3 0.0 323.6 2219.1 3268.3 477.0| 299 K=a0 o[ B=528 Of VPI=0+800.0 /640 > /
0+200.0 548 L=52.1 Sl —~— < 594 He=er70 / o N7
0+400.0 618.9 2.6 261.1 5834.7 3519.3 372.0 PO+ 044 S|/ /. =5710 A 638 A
' 686.9 0.0 0.0 5577.7 3378.0 -1000.0 351.9)| 546 El.=5295 0 5 72 11 ~ JA(" A/ ) A/A//BW /I'
0+600.0 |8 Ao 590 2 ¢ 636 [ AR«
0+800.0 628.6 3.3 91.1 2286.8 4091.7 424.0| 544 |£ / %ﬁ(" /4}{/'6(8‘" 2K e | A . /,H"‘/ y
: i Y Y 588 < O S, ofo
(@] A2 1 a
Pg. Tot. 2556.7 5.8 675.8 15918.2 14257.3 1624.9| 242 \cs ~ |o )y | 86 - N >/‘,»“/V V 632 o/ /%,/ \\/
S 7 = . ~ = ’
Cum. Tot. 2556.7 5.8 675.8 15918.2 14257.3 1624.9] °40 i K=10 3 .20 Y K=4.0 S Y 630 /7N AT N
538 vC4 (=323 S |1 R | A L=313 S AL/ 628 !
CULVERT TABLE 536 k=3 VPI=0+305.1 Q AN N VPI=0+697.7 o Ip | 626 7.
534 vProtiors B85 AN A "5"(5‘” AR \v >80 i N~ 624 173
=0+ i < — ; - v = ™ ’ \'
532 Fl=5159 §I | T\I \V \/l\ %\ /1‘%\ / % 578 i © i o An"@l",?% g
Note: 530 |2 N VN Y W N NS N Vad & 576 |g r_\g%ﬁ/'/ 620 AN e 7
N o L. \ [ASH o) —
. . 528 . | iy /\ Ql Vg A 3‘(\ >H= KVO V L>) 574 8 | f‘>’\ MW A // /A K=12.0 o
- Required culverts have been excluded from this 0 |o \ 2| N 7 / \ = L 579 3 i iz 618 g L=491 it
design. 526 & RN \/ \ X , & = ik 616 | VCI6 X | w1133
524 S 4 § 7 S 570 Ve o o S rd K=80 [ | A 5] e
A8 e o\ o ls 8l Les ]| LA Al F e
- Cross drain culverts will be a minimum of 600mm diameter 522 VCI /\ @ ST AT AR S V> & VC9 56 =37 |9 I [ o 612 VPI—0ro96 | =~ A *
i ; 520 K=10 A NI { \ 58 K=8.0 5 < [VPIEOHE232 | © ) ~ E1.-506.5 /W/{(P m,\l o
and be spaced in accordance w ith the BC MFLNRO =179 / V\ /f %\ gap'x / ¥ 8y I g ceemq | O N P R + 610 E=5%3 | N/ A S
Engincer - - PO A At : o sea 3| 8wl |O AAVAR o ATEN N AR B
gineering Manual, issued on April 7, 2016. VPI=0+001.6 / U o o@(f/l ﬂ(\ / \/Ln o \VPI=0+475.2 ® . ‘ - Q 608 & D L IR A
516 El.=4006 £ 1670 o 7z & & ey 562 S ol 1] i & o 3 N R e | =
N Ao = A / 0 8 H.=3306 560 O AN «Rz&/x‘(« /% 606 S ~ A5 oo |8
- All stream crossings will be designed to handle Q100 flow s. 514 © N ]! e A L) S~ 8 S & R X~ S VC14 6045 > T o =¥%6 U
510 5 &/ W%ﬂ‘ﬂ [ \~‘~/\g Q S, 4 556~ 4 Iy ey 60012 [ A" = o1
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Curve Table (Da = deflection angle for a 10m arc.) Q) 59
cag|ca9]cso|cCs1]C52[C53]C54]C55[C56]C57[C58[C59[C60[C61]C62][C63[Ch4 R=C1§;1 RC:32.0
IP Stn. 3+169 B+288B+444 B+517 B+535 B+570 B+660 B+686 B+731 B+807 B+891 B+984 H+0234+124 11+162 h+3034+302 q
BC Stn. B+155 B+269 B+407 B+493 B+527 B+557 p+641 B+672 B+718 B+781 B+877 B+946 #+002 4+109 {1+146 #+1844+276
Arc. Len. 29| 38| 71| 33| 15| 27| 30| 25| 27| 52| 29/ 56| 37| 29| 31| 68| 53
EC Stn. B+184 B+307 B+478 B+527 B+542 B+583 B+671 B+697 B+744 B+833 B+906 4+002 4+0394+1384+177 4+2534+329 5 02 § § 5 §
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SOIL TYPES ROAD TEMPLATES
SG - Sand and grav el with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch Lyrl Gnd: C3 I c2
some cobbles 5MBL = 5m running surface with 0.6m high berm on left shoulder Lyr3 Gnd: FR
SR - Strong rock 5MBR = 5m running surface with 0.6m high berm on right shoulder Fill: I T1 I RE I T1 I I T1 I c2
FR - Fractured, weak rock 5BRS = 5m running surface with 0.6m high berm on right with steepened bermn fill slope ) | | | | | | | _
C1 - Silty Sand rubble 5MBB = 5m running surface with 0.6m high berm on left and right shoulder Tmpl: SMBR ' SBRS ' SMBR ' SMBL ' SMER ' M ' SMBL ' SMBR
colluvium BR = Bridge (no cut/fill) Mass Haul (Cu. m.)
C2 - Sand and grav el rubble - 1000 /—\\
colluvium with cobbles Ditching = 0.6m wide by 0.6m deep / N
C3 - Blocky colluvium Surfacing depth = 0.3m - 500
T1 - Silty sand and gravel till / \\
T2 . Silt ar clay _hacod hacal till —0
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Haul Road to Lower Portal
Geometric Alignment
Km 0+000 - 11+175
Page Stations: 4+042.6 to 5+322.6
ROAD DESIGN SPECIFICATIONS
Plan Scale 1:2000 454400,5\
) _ Profile Vert Scale 1:400
Design Speed: 30 km/h Profile Horz Scale 1:2000
Min Curve Radius = 16m R L 1
Max Grade = 18% Formatted to Plot on 24"x36" Paper unaway Lane
m
0
Notes: g
- Ground model data determined by LiDAR survey ISSUED FOR S
provided by IDM Mining. OEL supplemented w ith ENVIRONMENTAL A
total station and RTK survey w ork through
Bitter Creek. ASSESSMENT.
Plan Legend (all may not be applicable) Profile Legend
— — & — - L-line Location e Mine Pad Finished Road Surface
Road Edges Other Major Mine Facilitte — ® — Profile Subgrade
Cut / Fill limits s Borrow Site Cu_”_ Fill limits
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Curve Table (Da = deflection angle for a 10m arc.)
C61 | C62 | C63 | C64 | C65 | C66 | C67 | C68 | C69| C70 | C71 | C72 | C73| C74 | C75 | C76
IP Stn. 4+124 |4+162 [4+303 [4+302 [4+358 [4+406 |4+486 |4+571 4+695 |4+758 |4+861 [4+953 5+042 [5+142 |5+165 [5+294
BC Stn. A+109 [4+146 [4+184 [4+276 4+343 [4+387 [4+443 |4+544 4+662 |4+742 |4+844 |4+928 5+023 |5+128 |5+151 [5+271
Arc. Len. 29| 31| 68| 53] 30| 37| 75| 51| 60| 30| 33| 45| 37| 23| 22| 45
EC Stn. A+138 [4+177 [4+253 [4+329 4+373 [4+424 |4+517 |4+595 4+722 |4+772|4+877 |4+974 5+060 |5+151 |5+174 [5+316 S g g S g g
Radius 200 80 25| 150 70 50 60 60 60 40 45 45| 130 16 16| 150 (\0?(359 § § § § §
Angle -8°| 22°| 156°| -20°| -25°| 42°| -71°| 49°| -57°| 43°| 42°| -58°| 16°| -83°| -80°| 17° @:320 g§ oS $ g§ oS
Tangent 15| 16| 119| 27| 15| 19| 43| 27| 33| 16| 17| 25| 19| 14| 14| 23 ° ’° °
Da, a=100 29°| 72°| 229°| 38°| 82°| 115°| 95°| 95°| 95°| 143°| 127°| 127°| 44°| 358°| 358°| 38°
EARTH WORK VOLUMES (Final Cubic Meters) 53800:¢ 454000,5
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o K=7.0 =205
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- Cross drain culverts w ill be a minimum of 600mm diameter 904 © : %&/ \'%24;77(;32'7 994 W‘i § < &935%
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- All stream crossings w ill be designed to handle Q100 flow s. 896 K\icle% i - o vCay W Wv \ AT 986 | & @/{/ﬁ»ﬂ, & i l\(./r:é:mg
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SOIL TYPES ROAD TEMPLATES
SG - Sand and grav el with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch Lyrl Gnd: I T1
some cobbles 5MBL = 5m running surface with 0.6m high berm on left shoulder Lyr3 Gnd: FR
SR - Strong rock 5MBR = 5m running surface with 0.6m high berm on right shoulder Eill: I 1 I T
FR - Fractured, weak rock 5BRS = 5m running surface with 0.6m high berm on right with steepened bermn fill slope ) | | L1 | | 1| [
C1 - Silty Sand rubble 5MBB = 5m running surface with 0.6m high berm on left and right shoulder Tmpl: SMBL ' M ' [ 1 SMBL ' M ' SMBR [ SBLS [ SBLS
colluvium BR = Bridge (no cut/fill) T Mass Haul (Cu. m.)
C2 - Sand and grav el rubble - 1000
colluvium with cobbles Ditching = 0.6m wide by 0.6m deep / \
C3 - Blocky colluvium Surfacing depth = 0.3m L 500 \
T1 - Silty sand and gravel till
T2 . Silt ar clay _hacod hacal till
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Geometric Alignment
Km 0+000 - 11+175
: . - 6201600:N
Page Stations: 5+066.6 to 6+346.6 620
ROAD DESIGN SPECIFICATIONS
Plan Scale 1:2000
) _ Profile Vert Scale 1:400
Design Speed: 30 km/h Profile Horz Scale 1:2000
Min Curve Radius = 16m
Max Grade = 18% Formatted to Plot on 24"x36" Paper
Notes:
- Ground model data determined by LiDAR survey ISSUED FOR
provided by IDM Mining. OEL supplemented w ith ENVIRONMENTAL
total station and RTK survey w ork through
Bitter Creek. ASSESSMENT.
Plan Legend (all may not be applicable) Profile Legend
— — & — - L-line Location e Mine Pad Finished Road Surface
Road Edges Other Major Mine Facilitte — ® — Profile Subgrade :
Cut / Fill limits s Borrow Site Cut/Fill limits N ]
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7777777 Bedrock
a)) Benchmark ¢
M 5
(]
$ Q o8
; -Stn =5+200.0 ,9\\]83 o0
6 I+
- -0
Curve Table (Da = deflection angle for a 10m arc.) { ed5+173.9 E §
C74|C75|C76/C77|C78|C79|C80[C81|C82|C83/C84|C85|C86|C87|C88|C89|C90|C91/C92|C93|C94|C95/C96 ! ' Pole
IP Stn. 5+14211651298+368+4724496545761613+66817461765+805+846912+96840164046+086+126+168+21681288+331 !
BC Stn. 5+412841584275+335+44944864558+588+6484 736+ 7581 788+826+896+946+00@+026+076+108+156+1964266+315
Arc. Len. 23| 22| 45| 63| 31| 17| 23| 57| 48| 19| 18| 33| 41| 31| 34| 24| 26| 26| 48| 27| 32| 35| 32
EC Stn. 5+158+4178+316+39844864495+5858+648+698+ 758+ 7 73+8224865+925+986+0261058+09% +1564 1881 22684306+347 é\‘o o
Radius 16| 16|150|100| 16| 16({400(180|250| 16| 16| 70|250({300({200| 16| 16|120|320| 35(100(150|120 rg% Qy
Angle -83°180° | 17° |-36°110°| 62° | -3°| 18°+11° }67° |66° |-27°| -9°| -6°|10° [85°|94° F12°| 9°145°|19°|14°|15° AP\\g%z a\q
Tangent 14| 14| 23| 32| 23| 10| 12| 29| 24| 11| 10| 17| 20| 15| 17| 15| 17| 13| 24| 14| 16| 18| 16 8o GE 6201200:N
Da, a=100 B58°858° | 38° | 57°858°858° | 14° | 32°| 23°858°358° | 82°|23°| 19° | 29° 358°858° | 48° | 18°164°|57°|38° | 48° IS o N 4>__/,/'//_—‘ L = s
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EARTH WORK VOLUMES (Final Cubic Meters) = = 2 = = =
1 ] ] ] ] |
L-Stn Strip V. Lyrl V. Lyr2 V. Lyr3 V. SG Fill V. B/W Vol. Srfl Fill V. /’ W/ 1104 | © VC65 ::. ™ i 1148
m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. 1056 / 1102 | ; K=4.0 © gl 1146 o
o =328 + O ~
Sy 0.0 20.2 2351.6 383.6 1777.7 64732.9 337.5| 1054 / 1100 |b VPS80 |G S| 1144 w20/ %
5+600'0 0.0 27.3 3573.7 5181.3 1740.9 394.3] 1052 /_/\/ 1098 - |¥—C1604o 2 9 E=10876 | g §| 1142 |:48_1/ \ S
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£+000.0 693.6 0.0 894.2 7583.8 1312.5 342.4] 1048 -~ 2 Looa /\ S| \preropo B | ] \sS8e- 1140 Bei1Be o\ NN
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- Cross drain culverts will be a minimum of 600mm diameter 1024 \;’CMO VF,,L:SZFOl';A & J - /\‘\ ,./’/ﬂ 1070 vpi=5+6485 3 )@/ E; 1114 J | '-“//@\“ / e ® VC71
and be spaced in accordance w ith the BC MFLNRO 1022 I}:‘:_;g 4 El.=10055 /\/‘/V /f(\] 1068 F.=10520 S u‘% a / 4 e Vees 1112 - /,/ | sy o K=6.0
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Tangent 22| 15| 14| 15| 60| 13| 11| 25| 13| 17| 13| 15| 39| 46| 34| 19| 17| 14| 16| 17
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FR - Fractured, weak rock 5BRS = 5m running surface with 0.6m high berm on right with steepened bermn fill slope ) | | | | |
C1 - Silty Sand rubble 5MBB = 5m running surface with 0.6m high berm on left and right shoulder Tmpl: SMBR ' SBLS SBRS SBRS —T7 ' SMBR ' SBRS
colluvium BR = Bridge (no cut/fill) iy — — | Mass Hauﬁy\;@:
C2 - Sand and grav el rubble
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C3 - Blocky colluvium Surfacing depth = 0.3m
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C146[C147|C148/C149|C150[C151/C152[C153[C154C155]C156]/C157/C158[C159]C160/C161[C162[C163
IP Stn. 9+1709+2329+2749+3759+4419+4929+5439+6109+6839+7919+8519+8889+9559+99B0+1280+22T0+3570+435
BC Stn. 9+1539+2189+2589+3589+4269+4769+5289+5939+6669+7609+8439+8599+9489+9640+0750+2060+3380+395
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Angle -13°| 16°| 18°| -2°| 11°|-22°| 22°| -3°| 3°| -7°| -B5°1115°| 49°|123°|-33°| 29°| 10°|-67° L/
Tangent 17| 14| 1e| 17| 15| 16| 16| 17| 18| 31| 8| 28| 7| 30| 53| 21| 18| 40 ) T
Da, a=100 38°| 57°| 57°| 6°| 38°| 72°| 72°| 8°| 10°| 11°|358°|318°|358°|358°| 32°| 72°| 29°| 95°
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SOIL TYPES ROAD TEMPLATES
SG - Sand and grav el with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch Lyrl Gnd: Cc2
some cobbles 5MBL = 5m running surface with 0.6m high berm on left shoulder Lyr3 Gnd: FR
SR - Strong rock 5MBR = 5m running surface with 0.6m high berm on right shoulder Fill: c2
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C1 - Silty Sand rubble 5MBB = 5m running surface with 0.6m high berm on left and right shoulder
colluvium BR = Bridge (no cut/fill) -1000 Mass-tau-(Cu—m-)
C2 - Sand and gravel rubble /\
colluvium with cobbles Ditching = 0.6m wide by 0.6m deep 500 / \\
C3 - Blocky colluvium Surfacing depth = 0.3m _ /\ P b
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Red Mountain

Lidar ?urvey data shows snow covered terrain in draw. Detailed survey required to confirm surface elevation.
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. . .. . . . 1776 o Q \\~ ,{f{‘ / B.=1844.1 | > o1 A / \‘\ \ >I> ) o i W M o N S \ | (@) |(\)
- Cross drain culverts will be a minimum of 600mm diameter and be spaced in accordance w ith the BC MFLNRO 3 o A\ 1820 ; , N AT Lgp @ Y oo, N o veo [Q || o g
. . . . p— = o\
Engineering Manual, issued on April 7, 2016. 1774 S/ \ 4% / ' 1818 / W / / z_,//f;f;fﬂ'/\ /\/ \N | /%ﬂ)’» § velb g @ K=80 W H
1772 = ‘ ] 7 o N « N o L=07.4 -
- - - 1770 /N M 1816 Wil o] o A Swed2s /BT ol K30 w1V o120
- All stream crossings w ill be designed to handle Q100 flow s. / AN \ /V%W ~ 1814 / K /\ S tt’/ ~_ N VC16 ~ v N\ -rz—%-%x = VP:_:1620.1§64 El.=1866.1 =502
1768 283 y/ — K=30 g Q =1249%. e
—1oh VPI=12710.9
1766 /L\ A >R ) o /S A = = LA o N / /‘\‘é I i H.=1968.0
=X [ oo\ /S 1810 . W AT < o' VWPE12703 | BN\
1764 7 \/ - v /\ 7 R ™ o~ E=18555 (s = il
es ~ W= AN)Y Y 1808 /" o S i
- »‘4\ O 5, ;
s/ W\/\ // \\ // 1508 47 S| ves
1758 3 Y . 4 Ol K=a0
L7se LR | N 1802% o =78
,,”//IT' \ ! / \ / - 1800 A VPI=12154.2
[ L1547 A \V 795\ B=185L7
F 175270 o)\
P 7 // 7
C11 o o o o (@) o o o o ) o
00 3 S s\ / S S S 2 S 2 3 o
325 3 p L-3h \ / 3 S S S S S S S
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SOIL TYPES ROAD TEMPLATES
SG - Sand and grav el with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch Lyrl Gnd: C2
some cobbles 5M BR = 5m running surface with berm on right side Lyr3 Gnd: FR
EE - ?tror:g r?jck oo :m :E :55m runn.ing surrfface V\ntt: [t))erm on |b(f):h Zides Fill: c2 I RE I c2 I RE c2
- Fractured, weak roc = om running surrace wi erm on left siae . | |
C1 - Silty Sand rubble BR = Bridge Template (No Cut/Fill Refer To General Arrangement Drawings) Tmpl: SMBL I SMBR I SMB8 SMBL M
colluvium 1 3000 Mass Haul (Cu. m.)
C2 - Sand and gravel rubble Surfacing depth = 0.3m /_\
colluvium with cobbles 2000
C3 - Blocky colluvium
T1 - Silty sand and gravel till - 1000
12 . Silt ar clav hased hasal till //\/\ /\ /\ /\/_p—
Revision Description Date By Approved Revision v / / ~——— \ /
--1000 / / \//
- -2000 / ~—
0 N s I T E Survey By: See Notes Above --- - -3000 /\
' . Page 2 of 3 |Design By: Matthew Dickie, EIT May 2017 L \ / L
Engineering Ltd. Reviewed By: Michael Foster, P.Eng May 2017 3 8
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Haul Road to Upper Portal on East Ridge
with 18% Max Grade
Geometric Alignment
-4
Km 10+476 - 13+804 56600
Page Stations: 12520.80 to 13798.80
ROAD DESIGN SPECIFICATIONS
Plan Scale 1:2000
_ . Profile Vert Scale 1:400
Design Speed: 30 km/h Profile Horz Scale 1:2000
Min Curve Radius = 35m
Max Grade = 18% Formatted to Plot on 24"x36" Paper I
R:oad to Terminate at Upper Portal Laydown Area

Notes:

- Ground model data determined by LiDAR survey ISSUED FOR s
provided by IDM Mining. OEL supplemented w ith ENVIRONMENTAL S
total station and RTK survey w ork through §
Bitter Creek. ASSESSMENT. v S

NOT FOR CONSTRUCTION. ! " 128475
)
Plan Legend (all may not be applicable) Profile Legend E 1280
- 9
— — & — - L-line Location s \ine Pads Finished Road Surface Ls,,? ~
Road Edges Other Major Mine Facilitte — ® — Profile Subgrade RS 25’0(20
— 1 H H C" .
Cut / Fill limits Borrow Site Cu.t/. Fill limits Qf;»
== = == (Clearing Limits . \Vaste Site Original Ground
777777z~ Bedrock
a)) Benchmark
Curve Table (Da = deflection angle fora 10m arc.)
C30 C31 C32

IP Stn. 12569 12756 12795

BC Stn. 12516 12735 12786

Arc. Len. 93 37 17

EC Stn. 12610 12772 12803

Radius 80 35 20

Angle 67° -60° -48°

Tangent 53 20 9

Da, a=100 72° 164° 286°

EARTH WORK VOLUMES (Final Cubic Meters)
L-Stn Strip V. Lyrl V. Lyr2 V. Lyr3 V. SG Fill V. B/W Vol. Srfl Fill V.
m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. 1896
5388'88 0.0 9.0 496.7 94.4 363.3 168.8| 1894
12800l00 0.0 2.7 182.3 56.7 1776.6 172.3| 1892
19847 95 0.0 5.6 506.5 1292.2 23.7 82.4] 1890
1888 VC21
1886 -y
Pg. Tot. 0.0 17.3 1185.5 1443.3 2163.7 423.4| 1884 VP=126356
Cum. Tot. 0.0 181.6 13830.1 25501.3 34440.2 4235.6 | 1882 B.=18658
1880
CULVERT TABLE 1878 e g
1876 © Q
o o
Note: 1874 Q 2
1872 o e
- Required culverts have been excluded from this design. 1870 /A| /A\\ o /ﬁ\\ 150,
1868 7V 0790 Sl 2 et e i S
- Cross drain culverts will be a mini f 600mm diameter and b di d ith the BCMFLNRO | 1866 217 _er=mmomi——= MR NN BV
ross drain culverts will be a minimum o mm diameter and be spaced in accordance wi e ; MW %W/ﬂ %%Jj& &/»71\ \\\
. . . . - _ A N -
Engineering Manual, issued on April 7, 2016. :'1864W/“ — —/\\ / w,—/ \(ee
g 7 - o
e NN 2 5 ® A ¥
- All stream crossings w il be designed to handle Q100 flow s. 1860 ® 2 | | 2 N >
1858 > ] : — &
Lae & Sl o O o 3
£ o| veo [Q || o i = ®
1854 ; = i &
1o @' K=80 \ I !
1852 L=274 VC22 Q
1850 VPI=12584.5 V K=120 Wale) a
L L6 El.=1866.1 =522 }2;3:6
VPI=12710.9 L=44.6
1846 i=.=1868.0 VPI=12814.1
1844 El.=1866.4
1842
o o o o o o o o o o o o
o o o o o (@] o o o o o o
(e} N~ [e¢] (o2} o — [N ™M < Ln (o] N~
N N N I %} ™ ™ o ™ ™ ! ™ L-Stn
— — — — — — — — — — — —
M T T T T T T T T T T i T T T T T T T T T T T T T T T W T T T T T i i T T e r
D N A0 N N 4 O0d S ONT O FTOTET NN O dANNNOSTTET © NMM DO M Cut/Fill
N o4 A< 4 N O©O OO ©O MO~ &§ < 4 00mMm N O SS 0O d ID OO0 NO O
O & 410 00 0 i1 0000 O O OO0 00 60 daa N o S0 ™M oM
SOIL TYPES ROAD TEMPLATES
SG - Sand and grav el with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch Lyrl Gnd: C2
some cobbles 5M BR = 5m running surface with berm on right side Lyr3 Gnd: FR
SR - Strong rock 5M BB = 5m running surface with berm on both sides Fill: c2 | RE c2
FR - Fractured, weak rock 5M BL = 5m running surface with berm on left side Tmol: 5MBII_ 5M
C1 - Silty Sand rubble BR = Bridge Template (No Cut/Fill Refer To General Arrangement Drawings) Pt
colluvium | 1000 / Mass Haul (CU m)
C2 - Sand and gravel rubble Surfacing depth = 0.3m
colluvium with cobbles
C3 - Blocky colluvium
T1 - Silty sand and gravel till
T2 . Silt ar clay _hacod hacal till - 500
Revision Description Date By Approved Revision
__O
0 N s I T E Survey By: See Notes Above ---
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IDM MINING
Red Mountain

Haul Road To Upper Portal with 18% Max Grade

Geometric Alignment
Km 10+803 - 11+733

B 6202600:[\[

Page Stations:

10803.32 to 12083.32

ROAD DESIGN SPECIFICATIONS

Design Speed: 30 km/h
Min Curve Radius = 35m
Max Grade = 18%

Plan Scale 1:2000

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

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.

[~ 6202400:

Plan Legend (all may not be applicable)

Profile Legend

6202800\

Road to terminate at upper portal laydown area.

Upper Portal Disturbance Area

— — & — - L-ine Location e Mine Pads Finished Road Surface
Road Edges Other Major Mine Facilitie — ® — Profile Subgrade
cut / Fill limits s Borrow Site Cut / Fill limits i A
T e e o Original Ground lear_ survey data shc_)ws snow c_overed terrainin d_raw.
g — Detailed survey required to confirm surface elevation.
77777772 Bedrock
a)) Benchmark
Curve Table (Da = deflection angle for a 10m arc.)
ci|c2|c3|ca|cs5|ce|cC7| c8|colcigciici2/C13[C14C15|C16]|C17|C18C19|C20[C21|C22C23
IP Stn. 10812 851;1890) D938()99810111046] 066110011421190] 24812571291132713681416147815421566160716641698
BC Stn. 1080808390875091709791000104010571085112211581228124912781313134414011460150215501590164%1687
Arc. Len. 16| 23| 29| 29 21| 17) 12| 18| 28) 34| 52) 26| 15| 37| 28 47| 30| 36| 38| 32) 31) 29) 21 Refer to Red Mountain Haul Road to Lower Portal design for approach.
EC Stn. 1081908620902094510001018]0521075111411561202124912681310134113911431149%15401582162116731707
Radius 35| 35[120| 25| 13| 13| 20| 20| 35| 25| 35| 13| 13|100|150|100(150| 60| 16|100| 35| 16| 20
Angle 126°|38° |14° | 66° 193°76° | 34° |-51° 146° | 79° |84° [115° | 64° 121° | 11° | 27°| 11°| 34>136° | 18° | 502102° |-59°
Tangent 8| 12| 15| 16| 14| 10| 6| 10| 15| 21| 32| 20| 8| 19| 14| 24| 15| 18| 40| 16| 16| 20| 11 \
Da, a=100 164°164° | 48°229° | 81° | 81°286° 286°164°229°164° | 81° |81°|57°|38° | 57°|38° | 95°B58° | 57°164°358° R86° ! w
g
_ _ 3 S
EARTH WORK VOLUMES (Final Cubic Meters) © ©
] ]
L-Stn Strip V. Lyrl V. Lyr2 V. Lyr3 V. SG Fill V. B/W Vol. Srf1 Fill V. 1824 1894
m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. 1776 1822 1868 1892
\/C1 N
B loaos.82 0.0 9.1 384.5 2280.0 741.9 -4000.0 1545 ] 1774 K0 A\ (1820 1866 1890
11000.00 0.0 7.9 345.8 1766.8 3202.5 217.3| 1772 =323 PN / \ ~N / 1818 1864 ;:/ﬂf 1888
11100.00 0.0 11.4 520.7 3933.3 1368.8 216.8| 1770 VPI=10982.8 N \ / N\_ | 1816 1862 V" 1886
' 0.0 7.7 335.5 1519.8 2192.1 -1000.0 183.6| 1768 E.=1752.1 — D 4 yy / /rfo p
11200.00 oz/ L— = 1814 7 1860 7' 7 1884
11300.00 0.0 5.9 233.4 864.4 5375.0 235.8| 1766 | & £ 9 I )7 Loos Y s \VC5
: % U XA 1812 YR \ K=3.0
1764 Ia A R 0 S
Pg. Tot. 0.0 42.0 1820.0 10364.2 12880.4 1008.0 | ARG N 1810 A 1856 (A" A / 1880 L
Cum. Tot. 0.0 42.0 1820.0 10364.2 12880.4 1008.0 | 1762 Q AT %r’ (i JA 3_ 1808 ///,/ff//ﬂ" A/ 1854 %/’ | 1878 E.=186L2
1760 & B ot \ — X\ 1806 1~ 1852 ' ~| 1876
CULVERT TABLE 1758 S N/ SO N 7 1850 il 3| o)
1756 1 7S B 2 Toos VS /A e - I I
Note: 1754 /A \/ - 1800 /% 1846 & 21 1870 5‘| =
N SE! 5 Yy v Q| 5
1752 /AR g Vs 1798 VCs3 - 1 1844 . 1868 @ O
i s desi 1750 Ah S g Vel 4 I~ oA [T
- Required culverts have been excluded from this design. // { K(\ / o 1796 (=284 i 1842 /W / 1866 iy 1
1748 '/\A\/%’w \ / ; 1794 VPI=111664 / IM ﬂ/ 1840 /\/{(ﬁy/\ R 1_56_4:;_ (3
. : . : : : _/ o _ S
- Cross drain culverts w ill be a minimum of 600mm diameter and be spaced in accordance w ith the BC MFLNRO 1746 / > - VC2 1792 B=17695 / %W\/ﬂ/ 1838 /Wu 1862 = ~%' 0.6%,
Engineering Manual, issued on April 7, 2016. 1744 /o io AT /‘\ / L’_:33608 1790 / % 1836 M/. /1860 | <
1742 /K '“Wl' [\ / VPI=11036.7 1788 i 1834 R 1858 |§
- All stream crossings w ill be designed to handle Q100 flow s. 1740 ~OR /‘ﬂ/ [N ] E.=17619 1786 @ 7 1832 / /ﬂ\‘ /1856 | =
1738 e - 1784 2 | 1830 A PSR
A V. SN2 BN : 7y A A :
/s \ /) vV 1782 o N 1828 P 1852 \C4
g N /N AN/ K=10
o /87 \ e VI < S 1826/ n AR 1850 (S
1732 1y 4 / 1778 e ‘ 1824 IS 1848 VPI=116952
1730 / . N g W7 \/ H.=1864.4
M' /J V 1776 ; 1822 /4 1846
1728 Z A A & \ )
c\OW‘ J/ ’ 177{ AV M\/ 182()'& 1844
1726 ,;\%f" / 17725577 4 / ]:_8]_..8y 1842
1724 1770% ;1816
1722 g\ o\ / ST 1949
m \ / 1768 1814 1838
\ / <‘ | \\I/\\ / /N/\l
o o o o ' o) o o o o o o
gV S e | o~/ S
— —l — —l ->1n —l —l = in —l —l -oln — —l -oln
NI T T T T T T I T e I T e e e e e e e T T e T e e e e T i T T T T 1
N d od o ®@ 0 ON©OOoOWOo® KN ®OAWLLOMNAIATITI OO 4 ARNNOAT NONDA NN AO0N O 000 WITNROITEOAMITATAORN GBOIFTAATOOWON®AANTOINRNNGOT DO VDN o
SOIL TYPES ROAD TEMPLATES
SG - Sand and grav el with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch. Lyrl Gnd: Cc2
some cobbles BMBR = 5m running surface with 0.9m berm on right. Lyr3 Gnd: FR
Ei - gtrong r?jck oo E(S;I\;BSIL:_SSm running sur:face vmtr;]%%m t:)erm on I;afft. L oRS il N | Fill: c2 I RE I c2 I RE {_ c2 I RE I c2 I RE I c2
- .racture , WeakK roc = om running surrace wit .9m berm on left an | retalnlngwa. Tmpl: BR I 5MBR I 5M I 5MBL I GRSL I I 5MBR I 5MBL I 5M I BR
C1 - Silty Sand rubble
colluvium . _ I N AP0 o Mass Haul (Cu. m.)
C2 - Sand and gravel rubble BR = Bridge Template (No Cut/Fill) P j /
colluvium with cobbles --1000 N
C3 - Blocky colluvium Surfacing depth = 0.3m / \/ N /
T1 - Silty sand and gravel till L 2000 < > ~ \
12 - Silt aor clayv hasod hagsal till / \ > /
Revision Description Date By Approved Revision | -3000 / \/, \‘ /
- -4000 \ /
- -5000 \ /
o N S I T E Survey By: See Notes Above - --6000 — % \’_/
- ] Page 1 of 1 |Design By: Matthew Dickie, EIT May 2017 5 4 L o~ ———_ i 5
Engineering Ltd. Reviewed By: Michael Foster, P.Eng May 2017 § § 8. g § §
— — — — — —
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IDM MINING Process Plant Pad ~l_ . \
Red Mountain \‘ S =
Bitter Creek Quad Trail | T — -
Geometric Alignment Ancillary Road | \
Km 0+000 - 0+674 \ e ma<=== — j /

Page Stations: 0.0 to 640.0

ROAD DESIGN SPECIFICATIONS
Plan Scale 1:1000 , / —_—
. . ~—
Design is for quad access only. Profile Vert Scale 1:200 8 ™
Profile Horz Scale 1:1000 / \
Min Curve Radius = 4m / \
Max Grade = 30% Formatted to Plot on 24"x36" Paper / \
Notes: / \
- Ground model data determined by LiDAR survey ISSUED FOR / \
provided by IDM Mining. OEL supplemented w ith ENVIRONMENTAL /
total station and RTK survey w ork through \
Bitter Creek. ASSESSMENT. \
‘\
Plan Legend (all may not be applicable) Profile Legend / \
. . . . % N4 452600; -
— — & — - L-line Location s Mine Pads — Finished Road Surface C};}%
Road Edges Other Major Mine Facilities #® — Profile Subgrade
Cut / Fill limits Borrow Site Cut / Fill limits /
= = == Clearing Limits mm \Vaste Site Original Ground £C 70
a)) Benchmark Bedrock B o
4Q1.8
™~
\ Approximate northern extents of Otter Creek
©
Curve Table (Da = deflection angle for a 10m arc.) Q'\’/q,.Q \
4
C1|C2|C3|C4C5|CB6|C7|C8|ICICITILILITILITICITIL 1L 2@ 2L 2L 224025260224 2L 3(C 3] < /
IP Stn. 57(871101361611931912082282613103373433663974084164274414594 7349151833254 9565581587605629643 p
BC Stn. 49|86100129154169190197223253300323337356389402415418434454470485507529543963579583593627639 /
Arc. Len. 15| 1(21|15(14(20| 4|20{10(17|19|12 [12|20|12|11| 4|15|13|10| 4|12|22| 6|11| 6| 4| 8|21| 4| 8 L/
EC Stn. 65 |88120144168189193217234269319335349376401413418434447463475497529%35555568583390614631647 z z / z
Radius 60(60(60|60(25| 8|10|20|40(60|60| 5|30|30| 8| 8|30|15|40|10|15100|40(80 |20|60(10(10|20|10 |10 =4 8 =4
Angle 14° 11220214°33242° 21257°15216°18240%23°38°84°80° | 7258%18°56217° | 7°81° | 4>32° | 5221°43261°24>43° § § / §
Tangent 8| 1|10| 7| 7[24| 2|11| 5| 8|10|14| 6|10| 7| 7| 2| 8| 6| 5| 2| 6|11| 3| 6| 3| 2| 4|12| 2| 4 © P pd ?
Da, a=100 D5°95°95° 9522935621 3286143°95°95°66191191356356291° 2214321 3°22°57143° 72286°952 L32_L32T62 13213°
EARTH WORK VOLUMES (Final Cubic Meters) &
N@)
L-Stn Strip V. Lyrl V. Lyr2 V. Lyr3 V. SG Fill V. B/W Vol. Srf1 Fill V. 492 426 404
m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. 470 : 448 \VC18
3 K=10
o0 0.0 91.7 0.0 0.0 95.6 0.0f o0 N ar s 4241 (a0 e 202
200.0 0.0 224.3 0.0 0.0 171.9 -50.0 0.0 468 | tin 1=218 446 |1 S | VPI=4160 =79 \
3000 0.0 161.9 0.0 0.0 167.3 0.0 10 VPI=237.9 Q < a2o| E=4166 VPI=4438 \
4000 0.0 207.1 0.0 0.0 187.1 0.0 488 ; N E1.=459.6 :444\ i @ o El.=4133 400
£00.0 0.0 186.1 0.0 0.0 207.5 0.0 h__ 561> AN /\ veis 1 S \ \ Ve
186 S 7%— >\\\E T K=20 420 O o 398, K=6:0
Pg. Tot. 0.0 871.1 0.0 0.0 829.6 0.0 4645 N ~ =131 V\\\J i 2 ~ \\ . 1=36.1
Cum. Tot. 0.0 871.1 0.0 0.0 829.6 0.0 484 — VC3 /\\%\ o \ﬁ& § VPI=344.3 418 _ S 5 \396\ VPI=597.5
== _ . o El=424.3 E1.=387.9
“\ 0 o2\ o : : M NERE \
482 &\ \VPI=109.7 m\ S ® ® 416 \/1 2 \_ B 5:11505 394
< \\fx El=4748 VC5 460 =280 = VC12 438 T‘J% 3 \ & \/\ VPI=504.9 \j
. ™ & — K=1.0 VPI=206. =20 \ P O _—\ — A Y £l =405.9 N
Note: 480 O & 2 8 B =115 E.=466-j\ \\\ L=83 436 KN \VC17 414 \/' ‘”\.}F 335 392 \
_ _ _ o _ o i~ 5 i VPI=152.9 458 N . VPi=2803 @ B \/ K=2.0 /\N\*\kﬁ\ o
- Adequate road drainage w ill be achieved through the ultilization of cross ditches. 478 Q > Q H.=4711 \N © | B=4507 K =68 412 o A N R 390 =
vCl ' T w 3 > ~ 434 O 1™ VPI=375.1 \}\ o ~ I VC24
. . < dosi K10 N 3 <06 456 N ARV A EE N 3 \ o| ke
- Cross ditch locations have been excluded from this design. =114 N o - S = 10 & 3 5 410 S o o > =20
476 VPI=12 2 M &/"'ﬁ"’ 02% ;% % VPT:I7V62 454 N \ g: 432 Ve \fn Ne 9 o g xf\ % g 388 g Q 0 VPle313
. L . . . - | PN 0 w _
- Cross ditches to be armoured to minimize erosion and sedimentation. B.=484.1 ﬁ \/MP—N '\/\ o H.=467.5 - \ &(o g K=20 \ \\\ « o 408 o \ S o 386 5 \ Fl=3799
474 > o 0 © w 430 =23 Q 2 o \\_ < ~
b w ~ o 452 o~ 2 _ _\/ \Q\?D > @ S Lo m .
[enmer NN N 4 N o NORBE aos 5\ Oy e
472 v ~ e g 2 = O (o)) 428 ' ‘ '._'\"‘ \'\ ° N ﬁ \\ ﬂ\b‘ > 384 %
5 i 450 Z 2 ® w
@ I . @ S) o0 \ o O
470 % o 2 = O & Ny N 404 = 382 \
g N > Ner Al . - 2 > | 426 N =1
@ & - VC4 \é%/—“\\\\\‘?’?o 448 O N O SN
468 VC2 g K=10 8 NG — N~ VC11 i © 424 \/C16 g 402 érl_qulzlé ;c; - 380 :
k=10 '@ =216 |[> <« \\ L5, 446 K=10 k=10 . =42 o
i - T ZaT 2 =135 \ ) *\
466 VPI=88.7 E1.=474.8 ol VC6 o[\ TN s \ 422 VPI=3621 g @ K=1 \ . \3
El.=475.7 alk=1o0 |38 1 444 S N El.=420, \S 10 S
@ 0 | ves |\ 4309 =257 \
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SOIL TYPES ROAD TEMPLATES
- Ground ty pes to be confirmed QUAD = 3.5m running surface with 0.2m deep by 0.3m wide ditch Lyrl Gnd: OB
following the 2017 field season. Lyr3 Gnd: n/a
Fill: OB
Tmpl: UAD
p
Mass Haul (Cu. m.)
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IDM MINING
Red Mountain

Bitter Creek Quad Trail
Geometric Alignment

Km 0+000 - 0+674

Page Stations:

512.0 to 1152.0

ROAD DESIGN SPECIFICATIONS

Design is for quad access only.

Min Curve Radius = 4m

Max Grade = 30%

Plan Scale 1:1000

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

Formatted to Plot on 24"x36" Paper

QU /.5

Notes:

Bitter Creek.

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

ISSUED FOR
ENVIRONMENTAL
ASSESSMENT.

NOT FOR CONSTRUCTION.

_——_— —-— -

Plan Legend (all may not be applicable)

L-line Location
Road Edges
Cut / Fill limits

= e = =« Clearing Limits

mssssss—s  |\|ine Pads

I \Vaste Site

Borrow Site

Other Major Mine Facilities

Profile Legend

— Finished Road Surface

Profile Subgrade

— Cut/ Fill limits
—— Original Ground

Road to terminate outside of highwater mark of Bitter Creek.

w7777 Bedrock i
a)) Benchmark
Curve Table (Da = deflection angle for a 10m arc.)
Cc23 C24 C25 C26 c27 c28 C29 C30 C31 Cc32
IP Stn. 518 532 549 581 587 605 629 643 660
BC Stn. 507 529 543 579 583 593 627 639 656
Arc. Len. 22 6 11 4 8 21 4 8 9
EC Stn. 529 535 555 583 590 614 631 647 665 /]
Radius 40 80 20 10 10 20 10 10 12 00'%
Angle 31° 4° -32° -21° 43° -61° 24° -43° 43° ,Lgbcp
Tangent 11 3 6 2 4 12 2 4 5 ©
Da, a=100 143° 72° 286° 213° 213° 286° 213° 213° 117°
EARTH WORK VOLUMES (Final Cubic Meters)
L-Stn Strip V. Lyrl V. Lyr2 V. Lyr3 V. SG Fill V. B/W Vol. Srfl Fill V.
m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. c': 392
600.0 410
6752 0.0 77.2 0.0 0.0 70.0 0.0 g <
LAlfjos o 390§ VC24
< O K=6.0
loee 1B ool 20,
% s S =63L.
i \/\f o El.=379.9
Pg. Tot. 0.0 77.2 0.0 0.0 70.0 0.0 V386
404
Cum. Tot. 0.0 1278.8 0.0 0.0 1047.3 0.0y Y .
um. To / \ N\ 0
384% <
402 \ & S
S \ s
i \ ) 382\ :
Note: 400> VC2 | \\
S\ vez3 380 ‘
- Adequate road drainage w ill be achieved through the ultilization of cross ditches. 398 VPI=541.1 V s L*iz%(i | \
. _ _ _ Bl.24045 VPI=5075 3789 '
- Cross ditch locations have been excluded from this design. 396 HI=387.9 | @ \ SN ~
O \'eo °
: . : . : 3767 (°
- Cross ditches to be armoured to minimize erosion and sedimentation. 394 \ x g‘
m o
\\ 374 S 2
392 \ \W ©
o
>
W\ 372 w
JRE
388 \ s 3119 AR
I\ R\
N~ m
386 0 k 368 VC25
S N K=6.0
@ \\ 266 L=5.0
VPI=649.1
384 F1.=375.1
L-g g 8 8 S s L-Stn
 LLLOUL NS LLU I OO 1O O O OO O OO 1 | I
4o Mmoo do M0N0y dd N OYH OWY MO N NY YA Cut/Fill
© © © - o @YY OEQRO OO0 O Qg Q QQ 0o0Q
SOIL TYPES ROAD TEMPLATES
- Ground ty pes to be confirmed QUAD = 3.5m running surface with 0.2m deep by 0.3m wide ditch Lyrl Gnd: OB
following the 2017 field season. Lyr3 Gnd: n/a
Fill: OB
Tmpl: QUAD
Mass Haul (Cu. m.)
- 150
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- 50
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IDM MINING
Red Mountain

Runnaway Lane 1
Geometric Alignment
Km 0+000 - 0+113

Page Stations:

-8.0 to 312.0

ROAD DESIGN SPECIFICATIONS

Lane designed to accomodate Runaway Trucks
Travelling at a max speed of 75km/hr.

Plan Scale 1:500

Profile Vert Scale 1:100
Profile Horz Scale 1:500

ONSITE

Survey By: See Notes Above

- . Page 1 of 1 |Design By: Matthew Dickie, EIT May 2017
En gineering Ltd. Reviewed By: Michael Foster, P.Eng May 2017

Plot Date: 17/11/08 |Design File Name:

U:\Projects\1464\2\8\Road\RoadEng\Runaway Lane Design\Runaway Lane 1.dsn

Arrestor bed shall be 4m wide, 450mm deep and ., . -
be constructed using loose gravel. Formatted to Plot on 24"x36" Paper
Notes:
- Ground model data determined by LIDAR survey ISSUED FOR
provided by IDM Mining. OEL supplemented w ith ENVIRONMENTAL
total station and RTK survey w ork through
Bitter Creek. ASSESSMENT. I Il d lle of [
NOT EOR CONSTRUCTION nstall dry pile of sand at terminal of runaway lane.
Plan Legend (all may not be applicable) Profile Legend
— — & — - L-line Location s Mine Pads Finished Road Surface
Road Edges Other Major Mine Facilitie — ® — Profile Subgrade -4
cut / Fill limits s Borrow Site Cut /7 Fill limits K
= = = == Clearing Limits E—— \\aste Site Original Ground 2
7777777 Bedrock !
a)) Benchmark
Curve Table (Da = deflection angle for a 10m arc.)
Ci
IP Stn. 8
BC Stn. -7
Arc. Len. 30
EC Stn. 23
Radius 65
Angle 27
Tangent 15
Da, a=100 88 /
EARTH WORK VOLUMES (Final Cubic Meters) /
L-Stn Strip V. Lyrl V. Lyr2 V. Lyr3 V. SG Fill V. B/W Vol. Srfl Fill V.
m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. Cu. m. 938
BB'g'g 0.0 0.0 0.0 0.0 0.0 0.0
100'0 124.5 0.0 568.2 1076.1 728.6 161.2
: 930
113.0 29.0 0.0 0.0 0.0 975.3 22.4
Pg. Tot. 153.5 0.0 568.2 1076.1 1703.9 183.6
Cum. Tot. 153.5 0.0 568.2 1076.1 1703.9 183.6 928
CULVERT TABLE
Note: 926
- Required culverts have been excluded from this design.
- Cross drain culverts will be a minimum of 600mm diameter and be spaced in accordance w ith the BC MFLNRO 924
Engineering Manual, issued on April 7, 2016.
- All stream crossings w ill be designed to handle Q100 flow s.
922 <
N
i
o
>
m
920
918
924
L-8 S L-Stn
T TTT ] ] ] ] I I
3 < < °’. < N ™ © Cut/Fill
o OI o ™ i — o 0? 0?
SOIL TYPES ROAD TEMPLATES
SG - Sand and grav el with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch Lyrl Gnd: C2
some cobbles 5MND = 5m running surface with no ditch. Lyr3 Gnd: FR
SR - Strong rock RUN = Runaway lane with 4m arrestor bed and 3.5 service lane Fill: c2
FR - Fractured, weak rock .
C1 - Silty Sand rubble Surfacing depth = 0.3m for approach and service lane, 450mm for arrestor bed. Tmpl: SMND M RUN
colluvium L 1500 Mass Haul (Cu. m.)
C2 - Sand and grav el rubble
colluvium with cobbles
C3 - Blocky colluvium
T1 - Silty sand and gravel till
. : - 1000
Revision Description Date By Approved Revision
- 500

- 200




Red Mountain
Runaway Lane 2
Geometric Alignment
Km 0+000 - 0+095.1
Page Stations: -9.6 to 310.4
ROAD DESIGN SPECIFICATIONS Plan Scale 1:500
Lane designed to accomodate Runaway Trucks Proﬁle Vert Scale 1:100
Travelling at a max speed of 75km/hr. Profile Horz Scale 1:500
Arrestor bed shall be 4m wide, 450mm deep and ., .
be constructed using loose gravel. Formatted to Plot on 24"x36" Paper
Notes:
- Ground model data determined by LIDAR survey ISSUED FOR
provided by IDM Mining. OEL supplemented w ith ENVIRONMENTAL
total station and RTK survey w ork through
Bitter Creek. ASSESSMENT.
Plan Legend (all may not be applicable) Profile Legend
— — & — - L-line Location s Mine Pads Finished Road Surface
Road Edges Other Major Mine Facilitie — ® — Profile Subgrade
Cut / Fill limits s Borrow Site Cut /7 Fill limits
= e = == Clearing Limits I \\/aste Site Original Ground Q7
+777777z7  Bedrock &
a)) Benchmark S§
v
Curve Table (Da = deflection angle for a 10marc.)
C1 C2
IP Stn. 7 60
BC Stn. 0 48
Arc. Len. 15 23
EC Stn. 15 71
Radius 30 30
Angle -28 413
Tangent 8 12
Da, a=100 191 191
EARTH WORK VOLUMES (Final Cubic Meters)
L-Stn Strip V. Lyr1 V. Lyr2 V. Ly3 V. SGFill V. B/W Val. Srfl Fill V.
m Ccum cum cum Cum Cum Ccum cum
oo 00 0.0 0.0 00 00 0.0
951 152.2 0.0 230.7 1226.1 1268.3 1465| 1354 )
VC2
K=10.0
L=5.6 y;
1352 VPI=74.1 N/
Pg. Tot. 152.2 0.0 230.7 1226.1 1268.3 1465 El.=1347.7 A
Cum. Tot. 152.2 0.0 230.7 1226.1 1268.3 146.5 p d
o /
CULVERT TABLE © /
1350 S (
™ fw g
Note: 5 /
9 ’
. . . o Ve
- Required culverts have been excluded from this design. 1348 \ /
- Cross drain culverts will 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 wiill be designed to handle Q100 flow s. %
=
™
8]
>
~ m
1344
1342 /
o o
[ \ / 3 S L-Stn
T T ] T 1 m ] 1 ] 1 ] | I I N B N N B ] I 1 I R N T T
< N o) ™ ™ < — o © o) ™ o 8~ O NI~ ™ o0 o o o~ ™ Cut/Fill
SOIL TYPES ROAD TEMPLATES
Lyr1 Gndt: c2
SG - Sand and grav el with 5M = 5m running surface with 0.6m deep by 0.6m wide ditch Lyr3Gnd: FR
some cobbles 5MND = 5m running surface with no ditch. Fill: c2
SR - Strong rock RUN = Runaway lane with 4m arrestor bed and 3.5 service lane Trrpl: 5MND I 5M I 5MBL I 5M I 5MBL I RUN
FR - Fractured, weak rock - 800 Mass Haul (Cu.m)
C1 - Silty Sand rubble Surfacing depth = 0.3m for approach and service lane, 450mm for arrestor bed.
colluvium - 700
C2 - Sand and grav el rubble
colluvium with cobbles - 600
C3 - Blocky colluvium
T1 - Silty sand and gravel till L 500
Revision Description Date By Approved Revision 400
- 300
- 200
o N S I T E Survey By: See Notes Above ---
- — 100
' ] Page 1 of 1 |Design By: Matthew Dickie, EIT May 2017
Engineering Ltd. Reviewed By: Michael Foster, P.Eng May 2017 g
Plot Date: 17/11/08 IDesign File Name: U:\Projects\1464\2\8\Road\RoadEng\Runaway Lane Design\Runaway Lane 1.dsn ) 8
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LOWER TUNNEL
PORTAL

PLAN

SCALE A

[ LOWER TUNNEL
RECESS KEY FOR | EXISTING WALL FACE

TUNNEL PLUG

ORIGINAL TUNNEL WALLS

DETAIL

TUNNEL CONCRETE PLUG
SCALE C
A [ 08JUN'17 [ISSUED FOR INFORMATION [ cec | ~wo [ Ess
IRE\/l DATE | DESCRIPTION | DESIGNED | DRAWN | REVIEWED

EXISTING GROUND
(ASSUMED BEDROCK)

1750 \/@
/Q
4 /@
<
1740 —
E
4 REQUIRED ROCK COVER ON TUNNEL PLUG INFILL WITH
2 £ FLOODED TUNNEL AND NON-SHRINK GROUT
< TUNNEL PLUG (SEE NOTE 6)
S 4 VENTILATION SHAFT
w
: a
W e/ 6.5 10.0
1 /] .
- < * T
0 N . |
<~ . . P X’
- 0.7% | 0-5%
1720 L }
T I
T \ LOWER TUNNEL BEND
L \ POINT OF INTERSECTION
1 1 1 1 1 1 1 1
1710 | | | | | | | |
-
w
<9
zZ o o (=3 o o o o o o o o (=3
bE g2 g% 28 g8 38 =28 =2 sk =28 =23 28 3%
o 3o =R Q< e Sle 3= 3w RN 2 DS 3l 2|
288 RS Sg K ¥ 3e S Se e e gR 3R IS
o - o ol v o o v (=R o o v o v o o v o<
gy
z
ZzZ
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8 EiE ]~ S EIEOEIE T |E K S EIRE KR
23
/1 LONGITUDINAL SECTION
-/ LOWER TUNNEL
HORIZONTAL: SCALE A
VERTICAL: SCALE B
TUNNEL PLUG CEILING INFILL
WITH NON-SHRINK GROUT
_ JIE
Elh l a7 RECESS KEY FOR
= | p TUNNEL PLUG
© .
3 |
E ™ oriGINAL TUNNEL WALLS
ER V
Q L
| T \ ORIGINAL TUNNEL FLOOR
1.0 45

o

TUNNEL CONCRETE PLUG
SCALEC

TUNNEL PLUG CEILING
INFILL WITH NON-SHRINK
GROUT

1111

U111

T \ TUNNEL WALLS

7/
| 45
' ' TUNNEL FLOOR
ECTION
TUNNEL CONCRETE PLUG
SCALE C

1750

1740

1730

1720

1710

ELEVATION (m)

NOTES:

1.

2.

3.

COORDINATE GRID IS UTM NAD 83 ZONE 9.
TOPO PROVIDED BY JDS ENERGY & MINING (JANUARY 16, 2016).

LOWER TUNNEL MINE DESIGN PROVIDED BY JDS ENERGY & MINING (JUNE 5,
2017).

CONTOUR INTERVAL IS 1 METRES.
DIMENSIONS AND ELEVATIONS ARE IN METRES, UNLESS NOTED OTHERWISE.

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.

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).

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.

LEGEND:

SELF-CONSOLIDATING CONCRETE (SCC) - 25 MPa

m NON-SHRINK GROUT - 30 MPa

FOR INFORMATION ONLY

2 1 0 2 4 6 8 10 m
SCALE C

5 25 0 5 10 15 20 25 m
SCALE B

10 5 0 10 20 30 40 50 m

S A L E A P e e e

IDM MINING LTD.

RED MOUNTAIN UNDERGROUND GOLD PROJECT

LOWER MINE TUNNEL
CLOSURE CONCRETE PLUG
Knight Pi éso l d VA1;A-234/4-P | VA?iggggv
CONSULTING FIGURE 1 A
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