
BOOT LAKE
WATERSHED

CONTWOYTO LAKE
WATERSHED

EAST LAKE
WATERSHED

SEWAGE LAKES
DOWNSTREAM
WATERSHED

LOWER SEWAGE
LAKE WATERSHED

UPPER SEWAGE
LAKE WATERSHED

PUNKIN LAKE
WATERSHED

CROWN PILLAR
WATERSHED
(INTERNAL)

Mill Site

Upper Sewage
LakeAirstrip

Dock

Boot Lake

Lower Sewage
Lake

Sewage DamDump Pond

Boneyard

Burn Pit

Existing
Landfill

Lumber Yard
Sewage Line

Tailings Line

Main
Tank
Farm

Camp
Facilities

Mine
Laydown

Steel Yard

Surface Storage

Mill
Laydown

Fresh Water Line

Waste Pile

Former
Concrete

Plant
Weather
Station

Landfarm Cell

Fresh Water Line

Lupin Winter
Road Access

Punkin Lake

Dump Pond

East
Lake

Portal &
Adit

New
Landfill

Contwoyto
Lake

51
0

50
0

49
0

48
0

47
0

50
0

49
0

46
0

45
0

470 460

45
0

50
0

490

470

470

450

470

450

500

50
0

490

470

470

500

470

488000

488000

489000

489000

490000

490000

491000

491000

72
92

00
0

72
92

00
0

72
93

00
0

72
93

00
0

72
94

00
0

72
94

00
0

72
95

00
0

72
95

00
0

LEGEND

CONTOUR (10 m INTERVAL)

FLOW DIRECTION

WATERSHED BOUNDARY

WATERCOURSE

ROAD

INFRASTUCTURE FOOTPRINT

LANDFILL

REHABILITATED DISTURBED AREA

TAILINGS TO BE REMOVED TO TCA

WASTE ROCK COVERED

WASTE ROCK REMOVED

WATERBODY

PA
TH

: \
\g

ol
de

r.g
ds

\c
al

im
\G

IS
A

ct
iv

e\
20

19
\1

91
20

48
7\

M
ap

pi
ng

\P
ro

du
ct

s\
G

en
er

al
\1

91
20

48
7_

50
00

_F
ig

05
_M

in
eS

ite
_W

at
er

sh
ed

s_
R

ev
0.

m
xd

  P
R

IN
TE

D
 O

N
: 2

01
9-

10
-1

5 
AT

: 1
1:

59
:5

1 
A

M

IF
 T

H
IS

 M
E

A
S

U
R

E
M

E
N

T 
D

O
E

S
 N

O
T 

M
AT

C
H

 W
H

AT
 IS

 S
H

O
W

N
, T

H
E

 S
H

E
E

T 
S

IZ
E

 H
A

S
 B

E
E

N
 M

O
D

IF
IE

D
 F

R
O

M
: A

N
S

I B
25

m
m

0

CLIENT

MANDALAY RESOURCES CORPORATION

PROJECT

LUPIN MINE CLOSURE – HUMAN HEALTH AND ECOLOGICAL
RISK ASSESSMENT

TITLE

MINE AND MILL SITE AREA – WATERSHEDS

1. AFTER BLASTING, THE CROWN PILLAR WATERSHED WILL DRAIN INTERNALLY INTO THE
UNDERGROUND MINE WORKING.
2. SPILLWAYS WILL BE EXCAVATED THROUGH THE SEWAGE LAKE DAMS AT CLOSURE LEAVING
THEM FREE DRAINING.

HYDROGRAPHY AND TOPOGRAPHY DATA OBTAINED FROM GEOGRATIS © DEPARTMENT OF
NATURAL RESOURCES CANADA. ALL RIGHTS RESERVED. FOOTPRINT OBTAINED FROM CLIENT.
IMAGE CAPTURED AUGUST 21, 2012, OBTAINED FROM CLIENT.
DATUM: NAD83    PROJECTION: UTM ZONE 12

NOTE(S)

REFERENCE(S)

19120487 5000 0 5

2019-10-15

IM

JT

PROJECT NO. CONTROL REV. FIGURE

YYYY-MM-DD

DESIGNED

PREPARED

REVIEWED

APPROVED

0 250 500

1:15,000 METRES

SG

TMG



!A

!A

!A

!A

!A

!A!A

!A
!A

!A

!A

!A

!A

Mine Site

Sewage PondsAirstrip

Dock

Contwoyto
Lake

49
0

480

470

5 00490

460

450

480

470

500

480

470

490

470

470

470

450

49
5

50
0

495

490

48
5

495

488000

488000

489000

489000

490000

490000

491000

491000

72
93

00
0

72
93

00
0

72
94

00
0

72
94

00
0

72
95

00
0

72
95

00
0

LEGEND

!A MONITORING WELL

CONTOUR

EQUIPOTENTIAL LINE

GROUNDWATER FLOW DIRECTION

WATERCOURSE

ROAD

INFRASTUCTURE FOOTPRINT

DISTURBANCE FOOTPRINT

WATERBODY

PA
TH

: \
\g

ol
de

r.g
ds

\c
al

im
\G

IS
A

ct
iv

e\
20

19
\1

91
20

48
7\

M
ap

pi
ng

\P
ro

du
ct

s\
G

en
er

al
\1

91
20

48
7_

50
00

_F
ig

06
_G

W
_F

lo
w

_R
ev

0.
m

xd
  P

R
IN

TE
D

 O
N

: 2
01

9-
10

-1
5 

AT
: 7

:1
2:

50
 A

M

IF
 T

H
IS

 M
E

A
S

U
R

EM
E

N
T 

D
O

ES
 N

O
T 

M
AT

C
H

 W
H

AT
 IS

 S
H

O
W

N
, T

H
E

 S
H

E
E

T 
SI

ZE
 H

AS
 B

EE
N

 M
O

D
IF

IE
D

 F
R

O
M

: A
N

SI
 B

25
m

m
0

CLIENT

MANDALAY RESOURCES CORPORATION

PROJECT

LUPIN MINE CLOSURE – HUMAN HEALTH AND ECOLOGICAL
RISK ASSESSMENT

TITLE

GROUNDWATER FLOW DIRECTION

HYDROGRAPHY DATA AND CONTOURS OBTAINED FROM GEOGRATIS, © DEPARTMENT OF
NATURAL RESOURCES CANADA. ALL RIGHTS RESERVED. FOOTPRINT OBTAINED FROM
CLIENT. IMAGE OBTAINED FROM GOOGLE EARTH © GOOGLE INC. USED WITH PERMISSION.
GOOGLE AND GOOGLE LOGO ARE REGISTERED TRADEMARKS OF GOOGLE INC.
DATUM: NAD83    PROJECTION: UTM ZONE 12

REFERENCE(S)

0 6

DY

JT

CONSULTANT

PROJECT NO. CONTROL REV. FIGURE

YYYY-MM-DD

DESIGNED

PREPARED

REVIEWED

APPROVED

0 250 500

1:10,000 METRES

19120487 5000

2019-10-15

SG

TMG



#

#

#

#

#

#

#

#

#
#

#

#

#

#

#

#

#

#

#
#

#

!

!

!

!
!

!

!

!

!

!

!

!

!
!

!

!!

!

!
!

! ! !

!
!

!

! !

!

!

!

!

!

!
!

!

!

!

!
!

!

!!

!

!

#

#

#

#

#
#

#

#

#

#

#

#
#

#

Sewage PondsAirstrip

Dock

TP17-45

TP17-44

TP17-43
TP17-42

TP17-41

TP17-40

TP17-39

TP17-38

TP17-37

TP17-36

TP17-35

TP17-34

TP17-33

TP17-32

TP17-31

TP17-30

TP17-29

TP17-28TP17-27

TP17-26

TP17-25

TP17-24

TP17-23
TP17-22

TP17-21

TP17-20

TP17-19

TP17-18

TP17-17 TP17-16

TP17-15

TP17-14

TP17-13

TP17-12

TP17-11

TP17-10

TP17-09

TP17-08

TP17-07

TP17-06

TP17-05
TP17-04

TP17-03

TP17-02

TP17-01

TP05-84

TP05-83

TP05-82

TP05-81

TP05-80
TP05-79

TP05-78
TP05-77

TP05-61

TP05-59

TP05-58

TP05-57

TP05-56

TP05-54

TP05-53

TP05-52

TP05-51

TP05-50

TP05-49

TP05-48

TP05-47

TP05-46
TP05-44

TP05-42

TP05-41

TP05-40

TP05-39

TP05-38

TP05-36

TP05-35

TP05-34 TP05-33
TP05-32

TP05-29

TP05-27

TP05-26

TP05-25
TP05-24

TP05-23

TP05-20

TP05-19

TP05-14

TP05-12

TP05-31
TP05-30

Mine Site

Dock

51162

51171

51172

51173

51174

51175

51176

51177

51178
51179

51180

51181

51182

51183

51184

51185

51186

51187

51188
51189

51190

Contwoyto
Lake

490

4 8
0

470

460

450

500490

480

470

48
0 47

0500

490

470

470

470

450

SS63

SS64

SS65

SS66

SS67
SS68

SS69

SS70

SS71

SS72

SS73

SS74

SS75

SS76

488000

488000

489000

489000

490000

490000

491000

491000

72
93

00
0

72
93

00
0

72
94

00
0

72
94

00
0

72
95

00
0

72
95

00
0

LEGEND

! 2017 TEST PIT LOCATION

# HISTORICAL SOIL SAMPLE LOCATION

2006 TEST PIT LOCATION

CONTOUR

WATERCOURSE

ROAD

INFRASTUCTURE FOOTPRINT

DISTURBANCE FOOTPRINT

WATERBODY

PA
TH

: \
\g

ol
de

r.g
ds

\c
al

im
\G

IS
A

ct
iv

e\
20

19
\1

91
20

48
7\

M
ap

pi
ng

\P
ro

du
ct

s\
G

en
er

al
\1

91
20

48
7_

50
00

_F
ig

07
_C

ur
re

nt
_S

oi
l_

S
am

pl
in

g_
Lo

ca
tio

ns
_R

ev
0.

m
xd

  P
R

IN
TE

D
 O

N
: 2

01
9-

10
-1

5 
AT

: 7
:1

1:
31

 A
M

IF
 T

H
IS

 M
E

A
S

U
R

EM
E

N
T 

D
O

ES
 N

O
T 

M
AT

C
H

 W
H

AT
 IS

 S
H

O
W

N
, T

H
E

 S
H

E
E

T 
SI

ZE
 H

AS
 B

EE
N

 M
O

D
IF

IE
D

 F
R

O
M

: A
N

SI
 B

25
m

m
0

CLIENT

MANDALAY RESOURCES CORPORATION

PROJECT

LUPIN MINE CLOSURE – HUMAN HEALTH AND ECOLOGICAL
RISK ASSESSMENT

TITLE

CURRENT AND HISTORICAL SOIL SAMPLE LOCATIONS

HYDROGRAPHY DATA AND CONTOURS OBTAINED FROM GEOGRATIS, © DEPARTMENT OF
NATURAL RESOURCES CANADA. ALL RIGHTS RESERVED. FOOTPRINT OBTAINED FROM
CLIENT. IMAGE OBTAINED FROM GOOGLE EARTH © GOOGLE INC. USED WITH PERMISSION.
GOOGLE AND GOOGLE LOGO ARE REGISTERED TRADEMARKS OF GOOGLE INC.
DATUM: NAD83    PROJECTION: UTM ZONE 12

REFERENCE(S)

0 7

2019-10-15

DY

JT

CONSULTANT

PROJECT NO. CONTROL REV. FIGURE

YYYY-MM-DD

DESIGNED

PREPARED

REVIEWED

APPROVED

0 250 500

1:10,000 METRES

19120487 5000

SG

TMG



!A

!A

!A

!A

!A

!A!A

!A
!A

!A

!A

!A

!A
!A

!A!A

Mine Site

Sewage PondsAirstrip

Dock

Contwoyto
Lake

500

490

480

470

470

460

450

500490

480

470

490

480

470

470

470

450

MW05-07

MW05-08

MW05-09

MW05-11

MW05-13

MW05-15

MW05-16

MW05-21
MW05-28

MW05-37

MW05-43

MW05-55

MW05-60
MW05-02

MW05-03MW05-05

488000

488000

489000

489000

490000

490000

491000

491000

72
93

00
0

72
93

00
0

72
94

00
0

72
94

00
0

72
95

00
0

72
95

00
0

LEGEND

!A MONITORING WELL

CONTOUR

WATERCOURSE

ROAD

INFRASTUCTURE FOOTPRINT

DISTURBANCE FOOTPRINT

WATERBODY

PA
TH

: \
\g

ol
de

r.g
ds

\c
al

im
\G

IS
A

ct
iv

e\
20

19
\1

91
20

48
7\

M
ap

pi
ng

\P
ro

du
ct

s\
G

en
er

al
\1

91
20

48
7_

50
00

_F
ig

08
_G

W
_S

am
pl

in
g_

Lo
ca

tio
ns

_R
ev

0.
m

xd
  P

R
IN

TE
D

 O
N

: 2
01

9-
10

-1
5 

AT
: 7

:1
1:

06
 A

M

IF
 T

H
IS

 M
E

A
S

U
R

EM
E

N
T 

D
O

ES
 N

O
T 

M
AT

C
H

 W
H

AT
 IS

 S
H

O
W

N
, T

H
E

 S
H

E
E

T 
SI

ZE
 H

AS
 B

EE
N

 M
O

D
IF

IE
D

 F
R

O
M

: A
N

SI
 B

25
m

m
0

CLIENT

MANDALAY RESOURCES CORPORATION

PROJECT

TITLE

GROUNDWATER MONITORING WELL LOCATIONS

HYDROGRAPHY DATA AND CONTOURS OBTAINED FROM GEOGRATIS, © DEPARTMENT OF
NATURAL RESOURCES CANADA. ALL RIGHTS RESERVED. FOOTPRINT OBTAINED FROM
CLIENT. IMAGE OBTAINED FROM GOOGLE EARTH © GOOGLE INC. USED WITH PERMISSION.
GOOGLE AND GOOGLE LOGO ARE REGISTERED TRADEMARKS OF GOOGLE INC.
DATUM: NAD83    PROJECTION: UTM ZONE 12

REFERENCE(S)

0 8

2019-10-15

DY

JT

CONSULTANT

PROJECT NO. CONTROL REV. FIGURE

YYYY-MM-DD

DESIGNED

PREPARED

REVIEWED

APPROVED

0 250 500

1:10,000 METRES

19120487 5000

LUPIN MINE CLOSURE – HUMAN HEALTH AND ECOLOGICAL
RISK ASSESSMENT

SG

TMG



") ")

")
")

")

")

")

")

")

")

")

")

")

")

Mine Site

Sewage PondsAirstrip

Dock

SEEP 1 SEEP 2

SEEP 3
SEEP 4

SEEP 5

SEEP 6

SEEP 7

SEEP 8

SEEP 9

SEEP 10

SEEP 11

SEEP 12

SEEP 13

CREEK Contwoyto
Lake

500

490

480

470

470

460

450

500490

480

470

490

480

470

470

470

450

488000

488000

489000

489000

490000

490000

491000

491000

72
93

00
0

72
93

00
0

72
94

00
0

72
94

00
0

72
95

00
0

72
95

00
0

LEGEND

") SURFACE WATER SEEP SAMPLE LOCATIONS

CONTOUR

WATERCOURSE

ROAD

INFRASTUCTURE FOOTPRINT

DISTURBANCE FOOTPRINT

WATERBODY

PA
TH

: \
\g

ol
de

r.g
ds

\c
al

im
\G

IS
Ac

tiv
e\

20
19

\1
91

20
48

7\
M

ap
pi

ng
\P

ro
du

ct
s\

G
en

er
al

\1
91

20
48

7_
50

00
_F

ig
09

_S
W

_S
am

pl
in

g_
Lo

ca
tio

ns
_R

ev
0.

m
xd

  P
R

IN
TE

D
 O

N
: 2

01
9-

10
-1

5 
AT

: 7
:1

0:
22

 A
M

IF
 T

H
IS

 M
E

A
S

U
R

EM
E

N
T 

D
O

ES
 N

O
T 

M
AT

C
H

 W
H

AT
 IS

 S
H

O
W

N
, T

H
E

 S
H

E
E

T 
SI

ZE
 H

AS
 B

EE
N

 M
O

D
IF

IE
D

 F
R

O
M

: A
N

SI
 B

25
m

m
0

CLIENT

MANDALAY RESOURCES CORPORATION

PROJECT

TITLE

SEEPAGE SURFACE WATER SAMPLE LOCATIONS

HYDROGRAPHY DATA AND CONTOURS OBTAINED FROM GEOGRATIS, © DEPARTMENT OF
NATURAL RESOURCES CANADA. ALL RIGHTS RESERVED. FOOTPRINT OBTAINED FROM
CLIENT. IMAGE OBTAINED FROM GOOGLE EARTH © GOOGLE INC. USED WITH PERMISSION.
GOOGLE AND GOOGLE LOGO ARE REGISTERED TRADEMARKS OF GOOGLE INC.
DATUM: NAD83    PROJECTION: UTM ZONE 12

REFERENCE(S)

0 9

2019-10-15

DY

JT

SG

TMG

CONSULTANT

PROJECT NO. CONTROL REV. FIGURE

YYYY-MM-DD

DESIGNED

PREPARED

REVIEWED

APPROVED

0 250 500

1:10,000 METRES

19120487 5000

LUPIN MINE CLOSURE – HUMAN HEALTH AND ECOLOGICAL
RISK ASSESSMENT



FIGURE 10Conceptual Site Model for Human Receptors

CKD: AA  
Project Number: 19120487 (5000)

CAD: SG
Date:  October 2019
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(1) For the purpose of this assessment, the “Site” is defined as the surface parcel/lease of land occupied by the mine and 
mill site only, along with the associated roads and water supply facilities at Contwoyto Lake. The tailings containment 
area is not part of this assessment.
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FIGURE 11Conceptual Site Model for the Terrestrial Ecosystem

NOTES:
Solid lines indicate pathways that are likely to be complete or operative.  
Dotted lines indicate pathways that are likely to be incomplete or inoperative.
(1) For the purpose of this assessment, the “Site” is defined as the surface parcel/lease of land occupied by the mine and mill site only, along 
with the associated roads and water supply facilities at Contwoyto Lake. The tailings containment area is not part of this assessment.
(2) Contwoyto Lake, Boot Lake, East Lake, Lower Sewage Lake. 
(3) No contaminants of concern were identified in lake surface water for consumption by mammals and birds.
(4) No contaminants of concern were identified in seepage surface water for consumption by mammals and birds.
(5) Boot Lake, East Lake and Lower Sewage Lake. Impacts to surface water quality in Contwoyto Lake are expected to be negligible.
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CKD: TMGProject: 19102487

CAD: SGDate: October 2019

FIGURE 12Conceptual Site Model for the Aquatic Ecosystem

Receptor Group

NOTES:
Solid lines indicate pathways that are likely to be complete or operative.  
Dotted lines indicate pathways that are likely to be incomplete or inoperative.
(1) For the purpose of this assessment, the “Site” is defined as the surface parcel/lease of land occupied by the mine and mill site only, along with 
the associated roads and water supply facilities at Contwoyto Lake. The tailings containment area is not part of this assessment.
(2) Contwoyto Lake, Boot Lake, East Lake, Lower Sewage Lake.   
(3) No contaminants of concern were identified in lake surface water for consumption by mammals and birds.
(4) The focus of the assessment was on ARD-impacted seepage and potential long-term impacts to surface water quality in the receiving water 
bodies.  Potential impacts to sediment and all associated exposure pathways and receptor groups were not considered further.
(5) Boot Lake, East Lake and Lower Sewage Lake. Impacts to surface water quality in Contwoyto Lake are expected to be negligible.
(6) Uptake from the water is expected to be the dominant uptake route for most of the parameters predicted in surface water.  For those 
parameters for which uptake from the diet may be important (e.g., selenium), predicted concentrations in the lakes were not much above 
reference conditions and/or guidelines protective of this pathway and are not expected to drive uptake by aquatic life.  
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