
 

140612_Stg2 Report_final.docx   

M09812A03    June 2014 
 

APPENDIX A 

Figures 
 
 
 

   



"

"

STURT CREEK

A
R

M
A

N

D
A

R

IV

ER

ORD RIVER

STALLIO
N C

REEK

PANTON RIVER

PALM CREEK

TU
R

N
ER

R
IVER

B
U

T
T

O
N

C
R

E
E

K

ELVIR ERIVER

A
L

IC
E

CREEK

C

A
TTLECREEK

FORRE
S
T

C
R

E
E

K

FOS
TERCR

E
E
K

UPPER PANTON RIVER

W
O

L
F

C
R

E
E

K

JO
H

N
S

T
O

N
R

IV

ER

NICHOLSON
RIVER

L
IN

N
E

KAR
C

R
EE

K

W
O

LF
C

R
E

E
K

EAST

LEWIS CREEK

COWCREEK

SLATEY CREEK

N
o

rt
h

e
rn

 T
e

rr
it

o
ry

W
e

s
te

rn
 A

u
s

tr
a

li
a

RINGER SOAK

HALLS CREEK

350000 400000 450000 500000

7
8
5

0
0
0

0
7
9
0

0
0
0

0
7
9
5

0
0
0

0
8
0
0

0
0
0

0

³ M09812A03 FIGURE 1 - 1

PROJECT SITE LOCALITY MAP 

PROJECT

PROJECT No. FIG No.

CLIENT

NOTES
1. Horizontal Datum: GDA94
2. Grid Zone:             Zone 52
3. Vertical Datum:     Mean Sea Level
4. Scale:                   1:600,000

AS A MUTUAL PROTECTION TO

OUR CLIENT, THE PUBLIC AND

OURSELVES, ALL REPORTS AND 

DRAWINGS ARE SUBMITTED FOR

THE CONFIDENTIAL INFORMATION

OF OUR CLIENT FOR A SPECIFIC
PROJECT AND AUTHORIZATION

FOR USE AND/OR PUBLICATION

OF DATA, STATEMENTS, CONCLU-

SIONS OR ABSTRACTS FROM OR

REGARDING OUR REPORTS AND

DRAWINGS IS RESERVED PEND-

ING OUR WRITTEN APPROVAL

NOT FOR CONSTRUCTION

REV

B

13
/0
6/
20
14
, 
nt
u
rn
er
, Z

:\D
\B
N
E
\M

09
81
2
A
03
 -
 B
ro
w
ns
 R
an
g
e\
4
00
 D
ra
w
in
gs
\M
X
D
\S
ta
g
e 
2
 F
ig
ur
es
_
N
T
\F
ig
ur
e 
1_
1 
Lo
ca
tio
n 
M
ap
.m
xd

0 10 20 30 40 50

km

Legend

" Town

River/Creek

Road

Track

State Boundary

Tenement Boundary

Map Extent

Notes:
1. Background image sources: 
    Ersi GIS user community

2. Tenement and Pit Location 
    courtesy of Nothern Minerals
3. Project infrastructure coutesy
    of Nothern Minerals 15/10/2013

"

"

"

"

N
o

rt
h

e
rn

 T
e

rr
it
o

ry
S

o
u

th
 A

u
s
tr

a
lia

HALLS CREEK

GERALDTON

PORT HEDLAND

PERTH

W E S T E R NW E S T E R N

 A U S T R A L I A A U S T R A L I A

TITLE

BROWNS RANGE STAGE 2 

HYDROGEOLOGICAL TEST DRILLNG, AQUIFER

TESTING AND ASSESSMENT



E 80/3547

E 80/3548

E80/4393

E80/4479

N
o

rt
h

e
rn

 T
e

rr
it

o
ry

W
e

s
te

rn
 A

u
s

tr
a

li
a

485000 490000 495000 500000

7
9
0

0
0
0

0
7
9
0

5
0
0

0
7
9
1

0
0
0

0
7
9
1

5
0
0

0

³ M09812A03 FIGURE 2 - 1

EXPLORATION DRILLING DISTRIBUTION MAP

- NOVEMBER 19, 2013

PROJECT

PROJECT No. FIG No.

CLIENT

NOTES
1. Horizontal Datum: GDA94
2. Grid Zone:             Zone 52
3. Vertical Datum:     Mean Sea Level
4. Scale:                   1:60,000

AS A MUTUAL PROTECTION TO

OUR CLIENT, THE PUBLIC AND

OURSELVES, ALL REPORTS AND 

DRAWINGS ARE SUBMITTED FOR

THE CONFIDENTIAL INFORMATION

OF OUR CLIENT FOR A SPECIFIC
PROJECT AND AUTHORIZATION

FOR USE AND/OR PUBLICATION

OF DATA, STATEMENTS, CONCLU-

SIONS OR ABSTRACTS FROM OR

REGARDING OUR REPORTS AND

DRAWINGS IS RESERVED PEND-

ING OUR WRITTEN APPROVAL

NOT FOR CONSTRUCTION

REV

A

13
/0
6/
20
14
, 
nt
u
rn
er
, Z

:\D
\B
N
E
\M

09
81
2
A
03
 -
 B
ro
w
ns
 R
an
g
e\
4
00
 D
ra
w
in
gs
\M
X
D
\S
ta
g
e 
2
 F
ig
ur
es
_
N
T
\F
ig
ur
e 
2_
1 
S
ite
 M
a
p.
m
xd

0 1 2 3 4 5

km

Legend

!? Exploration Drilling

River/Creek

Road

Track

State Boundary

Pit

Tenement Boundary

Accommodation

Airstrip

Area5 Waste Rock Landform

Evaporation Pond

Gambit Intergrated Waste Landform

Gravel Pit

HAUL ROAD

Magazine

Office

Process Plant

ROM Pad

Sewerage Facility

Tailings Storage Facility

Wolverine Waste Rock Landform

Notes:
1. Background image sources: 
    Ersi GIS user community

2. Tenement and Pit Location 
    courtesy of Nothern Minerals
3. Project infrastructure coutesy
    of Nothern Minerals 11/06/2014

Gambit

Wolverine

Area 5

BROWNS RANGE STAGE 2 

HYDROGEOLOGICAL TEST DRILLNG, AQUIFER

TESTING AND ASSESSMENT
TITLE



E 80/3547

E 80/3548

E80/4393

E80/4479

N
o

rt
h

e
rn

 T
e

rr
it

o
ry

W
e

s
te

rn
 A

u
s

tr
a

li
a

485000 490000 495000 500000

7
9
0

0
0
0

0
7
9
0

5
0
0

0
7
9
1

0
0
0

0
7
9
1

5
0
0

0

³ M09812A03 FIGURE 3 - 1

PROJECT INFRASTRUCTURE LAYOUT MAP

- JUNE 12, 2014

PROJECT

PROJECT No. FIG No.

CLIENT

NOTES
1. Horizontal Datum: GDA94
2. Grid Zone:             Zone 52
3. Vertical Datum:     Mean Sea Level
4. Scale:                   1:60,000

AS A MUTUAL PROTECTION TO

OUR CLIENT, THE PUBLIC AND

OURSELVES, ALL REPORTS AND 

DRAWINGS ARE SUBMITTED FOR

THE CONFIDENTIAL INFORMATION

OF OUR CLIENT FOR A SPECIFIC
PROJECT AND AUTHORIZATION

FOR USE AND/OR PUBLICATION

OF DATA, STATEMENTS, CONCLU-

SIONS OR ABSTRACTS FROM OR

REGARDING OUR REPORTS AND

DRAWINGS IS RESERVED PEND-

ING OUR WRITTEN APPROVAL

NOT FOR CONSTRUCTION

REV

B

13
/0
6/
20
14
, 
nt
u
rn
er
, Z

:\D
\B
N
E
\M

09
81
2
A
03
 -
 B
ro
w
ns
 R
an
g
e\
4
00
 D
ra
w
in
gs
\M
X
D
\S
ta
g
e 
2
 F
ig
ur
es
_
N
T
\F
ig
ur
e 
3_
1 
P
ro
je
ct
 In
fr
as
tu
ct
ur
e
.m
xd

0 1 2 3 4 5

km

Legend

River/Creek

Road

Track

State Boundary

Development Area

Pit

Tenement Boundary

Accommodation

Airstrip

Area5 Waste Rock Landform

Evaporation Pond

Gambit Intergrated Waste Landform

Gravel Pit

HAUL ROAD

Magazine

Office

Process Plant

ROM Pad

Sewerage Facility

Tailings Storage Facility

Wolverine Waste Rock Landform

Notes:
1. Background image sources: 
    Ersi GIS user community

2. Tenement and Pit Location 
    courtesy of Nothern Minerals
3. Project infrastructure coutesy
    of Nothern Minerals 12/06/2014

Gambit

Wolverine

Area 5

TITLE

BROWNS RANGE STAGE 2 

HYDROGEOLOGICAL TEST DRILLNG, AQUIFER

TESTING AND ASSESSMENT



Northern Minerals Limited
Browns Range Project

M09812A03
Figure 3-2

50 50m0

Scale

1 : 5000

Plot Date
14-Feb-2014Wolverine Pit Shell and 

Underground Workings

Legend

Pit Shell

Underground Workings

DRAFT

4
9
3
4
0
0

4
9
3
4
0
0

4
9
3
6
0
0

4
9
3
6
0
0

4
9
3
8
0
0

4
9
3
8
0
0

7914600 7914600

7914800 7914800





Northern Minerals Limited
Browns Range Project

M09812A03
Figure 3-3

20 20m0

Scale

1 : 2000

Plot Date
14-Feb-2014Gambit Pit 

Shell

Legend

Pit Shell

Underground Workings

DRAFT

4
9
3
9
0
0

4
9
3
9
0
0

4
9
4
0
0
0

4
9
4
0
0
0

7913700 7913700

7913800 7913800



Northern Minerals Limited
Browns Range Project

M09812A03
Figure 3-4

20 20m0

Scale

1 : 2000

Plot Date
14-Feb-2014Gambit Central

Pit Shell

Legend

Pit Shell

Underground Workings

DRAFT

4
9
3
5
0
0

4
9
3
5
0
0

4
9
3
6
0
0

4
9
3
6
0
0

7913700 7913700

7913800 7913800



Northern Minerals Limited
Browns Range Project

M09812A03
Figure 3-5

50 50m0

Scale

1 : 5000

Plot Date
14-Feb-2014Gambit West Pit Shell and 

Underground Workings

Legend

Pit Shell

Underground Workings

DRAFT



4
9
3
0
0
0

4
9
3
0
0
0

4
9
3
2
0
0

4
9
3
2
0
0

4
9
3
4
0
0

4
9
3
4
0
0

7913600 7913600

7913800 7913800





Northern Minerals Limited
Browns Range Project

M09812A03
Figure 3-6

20 20m0

Scale

1 : 2000

Plot Date
14-Feb-2014Area 5

Pit Shell

Legend

Pit Shell

Underground Workings

DRAFT

4
9
2
1
0
0

4
9
2
1
0
0

4
9
2
2
0
0

4
9
2
2
0
0

7909900 7909900

7910000 7910000





E 80/3547

E 80/3548

E80/4393

E80/4479

4
2
0

46
0

440

460

460

460

44
0

480

440

440

460

4
2
0

4
4
0

4
4

0

460

440

4
4
0

44
0

440
440

420

42
0

4
2
0

4
4
0

420420

4
2
0

4
4

0

4
2
0

440420

420

480

4
4
0

440

440

440

440

440

420

480

440

460

440

420

4804
6
0

44
0

480

46
0

4
4
0

480

460

440

440

420

440

440

420

4
6

0

44
0

440

420

440

420

400

460

440

480

460

440

460

420

4
6
0

48
05

0
0

46
0

4
4
0

440

420

460

440

46
0

440

440

420

440

460

440

440

480

440

44
0

420

440

420

500

500

460

420

400

4
0
0

500

500

440

440

46
0

440

440

460

440

460

440

440

440

4
4
0

420

42
0

440

4
2

0

480

480

420

480

4
4

0

420

480

460

440

420

480

46
0

420

480

440

480

420

440

460

420

420

46
0

440 46
0

480

460

4
8
0

460

440

420

440

400

440

42
0

480

440

460

420

480

460

460

4
6
0

460

420

460

420

460

44
0

400

460

460

420
460

500
480

480

440

440

4
0

0

50
0

500

480

460

400

400

40
0

4
0

0

460

4
0
0

48
0

400

480000 490000 500000

7
8
9

0
0
0

0
7
9
0

0
0
0

0
7
9
1

0
0
0

0
7
9
2

0
0
0

0

³ M09812A03 FIGURE 4-1

PROJECT TOPOGRAPHIC MAP

PROJECT

PROJECT No. FIG No.

CLIENT

NOTES
1. Horizontal Datum: GDA94
2. Grid Zone:             Zone 52
3. Vertical Datum:     Mean Sea Level
4. Scale:                   1:100,000

AS A MUTUAL PROTECTION TO

OUR CLIENT, THE PUBLIC AND

OURSELVES, ALL REPORTS AND 

DRAWINGS ARE SUBMITTED FOR

THE CONFIDENTIAL INFORMATION

OF OUR CLIENT FOR A SPECIFIC
PROJECT AND AUTHORIZATION

FOR USE AND/OR PUBLICATION

OF DATA, STATEMENTS, CONCLU-

SIONS OR ABSTRACTS FROM OR

REGARDING OUR REPORTS AND

DRAWINGS IS RESERVED PEND-

ING OUR WRITTEN APPROVAL

NOT FOR CONSTRUCTION

REV

B

13
/0
6/
20
14
, 
nt
u
rn
er
, Z

:\D
\B
N
E
\M

09
81
2
A
03
 -
 B
ro
w
ns
 R
an
g
e\
4
00
 D
ra
w
in
gs
\M
X
D
\S
ta
g
e 
2
 F
ig
ur
es
_
N
T
\F
ig
ur
e 
4_
1 
To
p
og
ra
ph

ic
 M

ap
.m

xd

0 2 4 6 8 10

km

Legend

River/Creek

Road

Track

Contour, 5m

Contour, 20m

State Boundary

Development Envelope

Pit Outline

Tenement Boundary

Accommodation

Airstrip

Area5 Waste Rock Landform

Evaporation Pond

Gambit Intergrated Waste Landform

Gravel Pit

HAUL ROAD

Magazine

Office

Process Plant

ROM Pad

Sewerage Facility

Tailings Storage Facility

Wolverine Waste Rock Landform

Notes:
1. Background image sources: 
    Ersi GIS user community

2. Tenement and Pit Location 
    courtesy of Nothern Minerals
3. Project infrastructure coutesy
    of Nothern Minerals 12/06/2014

4. Topography data BR_mergeDEM
    _50kconts.TAB

Gambit

Wolverine

Area 5

TITLE

BROWNS RANGE STAGE 2 

HYDROGEOLOGICAL TEST DRILLNG, AQUIFER

TESTING AND ASSESSMENT



!?

!?

!?

E 80/3547

E 80/3548

E80/4393

E80/4479

Banana
Springs

Ganmma
Hole 1

Ganmma
Hole 2

480000 490000 500000

7
8
9

0
0
0

0
7
9
0

0
0
0

0
7
9
1

0
0
0

0
7
9
2

0
0
0

0

³ M09812A03 FIGURE 4-2

PROJECT GEOLOGICAL MAP

PROJECT

PROJECT No. FIG No.

CLIENT

NOTES
1. Horizontal Datum: GDA94
2. Grid Zone:             Zone 52
3. Vertical Datum:     Mean Sea Level
4. Scale:                   1:100,000

AS A MUTUAL PROTECTION TO

OUR CLIENT, THE PUBLIC AND

OURSELVES, ALL REPORTS AND 

DRAWINGS ARE SUBMITTED FOR

THE CONFIDENTIAL INFORMATION

OF OUR CLIENT FOR A SPECIFIC
PROJECT AND AUTHORIZATION

FOR USE AND/OR PUBLICATION

OF DATA, STATEMENTS, CONCLU-

SIONS OR ABSTRACTS FROM OR

REGARDING OUR REPORTS AND

DRAWINGS IS RESERVED PEND-

ING OUR WRITTEN APPROVAL

NOT FOR CONSTRUCTION

REV

B

13
/0
6/
20
14
, 
nt
u
rn
er
, Z

:\D
\B
N
E
\M

09
81
2
A
03
 -
 B
ro
w
ns
 R
an
g
e\
4
00
 D
ra
w
in
gs
\M
X
D
\S
ta
g
e 
2
 F
ig
ur
es
_
N
T
\F
ig
ur
e 
4_
2 
G
eo

lo
gy
 M
ap

.m
xd

0 2 4 6 8 10

km

Legend

!? Exploration Drilling

!? Natural Spring

River/Creek

Road

Track

State Boundary

Development Area

Pit

Tenement Boundary

Site Infrastrucuture

Notes:
1. Background image sources: 
    Ersi GIS user community

2. Tenement and Pit Location 
    courtesy of Nothern Minerals
3. Project infrastructure coutesy
    of Nothern Minerals 12/06/2014

4. Geology layers courtesy of 
    Northern Minerals

Gambit

Wolverine

Area 5

Geology

EE Fault

Alluvium

Colluvium

Metamorphics Outcrop

Tertiary Sand

Tertiary Lime Soils

Quaternary Sand

Fe Loams

Gardiner Sandstone
!

!

! ! !

!
!

!
!

!

Ferruginsed Metamorphics

TITLE

BROWNS RANGE STAGE 2 

HYDROGEOLOGICAL TEST DRILLNG, AQUIFER

TESTING AND ASSESSMENT



E 80/3547

E 80/3548

E80/4393

E80/4479

BRRWS001

BRRWS002

BRRWS003

BRRWS007

BRRWS010

BRRWS008

BRRWS009

BRRWS004

BRRWS005
BRRWS006

480000 490000 500000

7
8
9

0
0
0

0
7
9
0

0
0
0

0
7
9
1

0
0
0

0
7
9
2

0
0
0

0

³ M09812A03 FIGURE 6-1

STAGE 2 DRILLING LOCATION MAP

PROJECT

PROJECT No. FIG No.

CLIENT

NOTES
1. Horizontal Datum: GDA94
2. Grid Zone:             Zone 52
3. Vertical Datum:     Mean Sea Level
4. Scale:                   1:100,000

AS A MUTUAL PROTECTION TO

OUR CLIENT, THE PUBLIC AND

OURSELVES, ALL REPORTS AND 

DRAWINGS ARE SUBMITTED FOR

THE CONFIDENTIAL INFORMATION

OF OUR CLIENT FOR A SPECIFIC
PROJECT AND AUTHORIZATION

FOR USE AND/OR PUBLICATION

OF DATA, STATEMENTS, CONCLU-

SIONS OR ABSTRACTS FROM OR

REGARDING OUR REPORTS AND

DRAWINGS IS RESERVED PEND-

ING OUR WRITTEN APPROVAL

NOT FOR CONSTRUCTION

REV

B

13
/0
6/
20
14
, 
nt
u
rn
er
, Z

:\D
\B
N
E
\M

09
81
2
A
03
 -
 B
ro
w
ns
 R
an
g
e\
4
00
 D
ra
w
in
gs
\M
X
D
\S
ta
g
e 
2
 F
ig
ur
es
_
N
T
\F
ig
ur
e 
6_
1 
D
ril
lin
g 
Lo
ca
tio
n 
M
ap
.m

xd

0 2 4 6 8 10

km

Legend

!? Hydrogeological Exploration Bore

River/Creek

Road

Track

State Boundary

Development Area

Pit Outline

Tenement Boundary

Site Infrastrucuture

Notes:
1. Background image sources: 
    Ersi GIS user community

2. Tenement and Pit Location 
    courtesy of Nothern Minerals
3. Project infrastructure coutesy
    of Nothern Minerals 12/06/2014

4. Geology layers courtesy of 
    Northern Minerals

Gambit

Wolverine

Area 5

Geology

EE Fault

Alluvium

Colluvium

Metamorphics Outcrop

Tertiary Sand

Tertiary Lime Soils

Quaternary Sand

Fe Loams

Gardiner Sandstone

!

!
!

!

!

!!
!

!
!

!

Ferruginsed Metamorphics

TITLE

BROWNS RANGE STAGE 2 

HYDROGEOLOGICAL TEST DRILLNG, AQUIFER

TESTING AND ASSESSMENT



M09812A03 FIGURE 6-2

BRR036P Multi-Rate Test
Drawdown and Recovery

Browns Range HREE Project
Stage 2 Hydrogeological Test Drilling, Aquifer
Testing and Hydrogeological Assessment

AS A MUTUAL PROTECTION TO 

OUR CLIENT, THE PUBLIC AND 
OURSELVES, ALL REPORTS AND 

DRAWINGS ARE SUBMITTED
FOR  TH E CON FID EN TI AL 
INFORMATION OF OUR CLIENT 

FOR A SPECIFIC PROJECT AND 
AUTHORIZATION FOR USE 
AND\OR PUBLICATION OF DATA, 
STATEMENTS, CONCLUSIONS 
OR ABSTRACTS FROM OR 
REGARDING OUR REPORT AND 

DRAWINGS  IS RESERVED 
PEN DIN G OU R WR ITTEN  
APPROVAL.

0.1 1 10 100 1000
Time (minutes)

10

8

6

4

2

0

D
ra
w
d
o
w
n
 (
m
)



M09812A03 FIGURE 6-4
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BRRWS010 Multi-Rate Test
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M09812A03 FIGURE 6-6

BRR036 Constant Rate Test
Drawdown and Recovery
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M09812A03 FIGURE 6-7

BRRWS009 Constant Rate Test
Drawdown and Recovery
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M09812A03 FIGURE 6-8
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