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Highly to Moderately 
Weathered Hornfels

Overburden / Extremely
Weathered Hornfels

1V:1.3H Cut Batter in Diggable Material Where Achievable
Then Approx. 2m High Blasted Face With min 3m Wide Berm,
3rd Blasted Face Approx. 2-5m High Faces with min 5m Wide Berm
To Match With Subsequent Benching Profile

Remnant Vegetation

SCHEMATIC  SCALE ONLY  Dimensions shown in meters

Slightly Weathered 
Hornfels

To Base of Excavation Approximately  RL110m

Decoupling Berm
Min 10m

~5m

Min 3m

Safety Bund to Every Berm

Fresh Hornfels

Min 1.0m high 
Safety Bund

Diversion Drain 
(cut off drain)

Access to berms
for maintenance

IN WEATHERED HORNFELS 
5m Max Face Height
7m Min Berm Width

Min 7m2m
Overburden and Soil for 
Rehabilitation placed 
and Spread Before 
Firing Terminal Blast

5m

Terminal Face
Batter 85deg 

NOTE:   TREES AND SHRUBS TO ALL BERMS 
TO WATER FILL LEVEL 

38deg
or

1v:1.3h

TYPICAL TERMINAL FACE TREATMENT & REHABILITATION

 WATER FILL LEVEL (RL217m)

LOWER BENCHES
FRESH HORNFELS
BELOW WATER FILL LEVEL

12m Terminal Berm 
at RL217m to Construct 

Egress Zone 

IN FRESH HORNFELS 
BELOW WATER FILL LEVEL (RL217m)
10m Max Face Height
8m Min Berm Width
80deg Face Batter

5m Terminal Face
Batter 85deg 

IN FRESH HORNFELS 
ABOVE WATER FILL LEVEL (RL217m)
5m Max Face Height
6m Min Berm Width

ALL Berms fractured with deep
ripping or sub drilling to allow
root propogation

Subsequent Berms spread with 
Overburden & Soil and planted out 
with appropriate vegetation

10m Terminal Face
Batter 80deg 

UPPER FACES
OVERBURDEN EXTREMELY & 
WEATHETED HORNFELS

MIDDLE  BENCHES
WEATHERED HORNFELS

LOWER BENCHES
FRESH HORNFELS
ABOVE WATER FILL LEVEL

1m high Safety Bund
   Earth Bund Topped with 
   Large (0.6-0.8m) Rocks

Swale Drain Constructed in Overburden then vegetated with grasses.
Where Grade Exceeds 1V:20H Swale Drain Lined with Geo-fabric and/or ~100-150mm 
Rubble as appropriate to manage erosion

Trees, Small Trees
 & Shrubs for 
 Bank Stabilisation

Fencing to Terminal Extraction Crest 
1.2m Standard Stock Proof Fence

TYPICAL TERMINAL CREST TREATMENT
 CUT OFF DRAIN / SAFETY BUND

Cut off drain, ~0.4-0.5m deep drain, 
                        ~0.9-1m wide

Pedestrian Access
 for Maintenance

Screening Vegetation 
Retained
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 RL150m

In Weathered Hornfels
7m Wide Berms
5m High Faces

NORTH
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dy

See Inset for
Crest Detail

In Fresh Hornfels
6m Wide Berms
5m High Faces

5m Deep Sump

 STAGE 2 

 STAGE 4 

 STAGE 3 

210 RL
Below RL210m
In Fresh Hornfels
8m Wide Berms
10m Hign Faces

 STAGE 1 

Below RL210m
In Fresh Hornfels
8m Wide Berms
10m Hign Faces

RL210m
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 STAGE 1 

 STAGE 3 Below RL210m
In Fresh Hornfels
8m Wide Berms
10m Hign Faces
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Below RL210m
In Fresh Hornfels
8m Wide Berms
10m Hign Faces
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 STAGE 1 

 Trees & Shrubs to 
Terminal Benches 

Below RL210m
In Fresh Hornfels
8m Wide Berms
10m Hign Faces

5m Deep Sump
In Quarry Floor
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Below RL210m
In Fresh Hornfels
8m Wide Berms
10m Hign Faces

 STAGE 2 In Fresh Hornfels
6m Wide Berms
5m High Faces

RL210m

 STAGE 1 

 STAGE 4 

 STAGE 3 

Honfelsdrilled and blasted
in 10m faces, loaded into
haul trucks for subsequent processing

WORKING FACE
~85

Safety
Bund

~1
0m

~1m
Haul Trucks cart shot rock
to Primary Crusher

Safety Bund
0

TYPICAL  METHOD OF WORKING

MATERIAL TYPICALLY WON 
WITH TRADITIONAL DRILL & BLAST

Safety Bund

Notionally, and subject to local topography and condition, first 15m
of excavation split into three benches, 1st cut batter not steeper 
than 1V:1.3 (38deg) in "diggable/erodible" material, then a 10m wide berm 

Overburden and Soil for Rehabilitation placed 
and Spread Before Firing Terminal Blast

Safety Bund

above, an approx. 2m high face in blasted material with 5m wide 
berm below, and 3rd face in blasted material of varying height
Upper cut batter and berms spread with Overburden & Soil and
vegetation established

5m Face
7m Berm
5m Face
7m Berm

Terminal Batter
Angle 85deg

Terminal Bench
5m Face, 
7m Berm Weathered Hornfels

Minimum Terminal 
Berm Width  7m

Safety Bench
2m Face
3m Berm

Typically ~7 -26m

~7m
BermTypically 

~5 -20m

FreshWeathered 
Hornfels

Slightly Weathered 
Hornfels

Highly to Moderately 
Weathered Hornfels

Overburden & Extremely
Weathered Hornfels

Fresh Hornfels
Minimum Terminal 

Berm Width  6mSCHEMATIC  SCALE ONLY  Dimensions shown in meters

1m High Rock
Safety Bund

NORTH

NORTH NORTH

NORTH NORTH

400300

Stage Plan & Cross Section Scale 1:4000
0 200

metres

500400

Metres

300

PLAN SCALE 1:5000
0 200100

Min  9m carriageway
or min of 3 times vehicle width)

Safety bund to be constructed on the outer
edge of all haul roads and quarry benches
     (At least 1.5 times the front axle of the

          largest item of mobile plant)
Width & durability to withstand force from

the largest mobile plant vehicle on site

TYPICAL QUARRY PIT HAUL ROAD CONSTRUCTION

Spoon Drains to direct 
surface water to benches 

atleaset  every 200m

0-10m 
High Face

15m wide Bench

Bund

~2% Cross Grade on all Tracks

Access Track constructed with minimum 200mm 
of compacted road gravels or crushed rock.

Rockfall catch Bund

Spoon drain at toe

Maximum Vehicle width
4.5m

Contours:  5 metre   Vertical Datum:  AHD
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Swale Drain - Clean Water Diversion
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Surface Water Flows

ACHS Areas

SLIGHTLY WEATHERED HORNFELS

FRESH HORNFELS

PROGRESSIVE REHABILITATION

HIGHLY TO MODERATELY 
WEATHERED HORNFELS

Pipe Line (Water)

LEGEND

Bore 2

OVERBURDEN & EXTREMELY 
WEATHERED HORNFELS

Pipe Line (Water)

Power Lines

Top / Toe Terminal Face

Work Authority Boundary

Overburden Mounds

Extraction Boundary

Top Soil Mounds

Diamond Drill Hole

Top / Toe Working Face

Swale Drain - Cut off drain
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SCHEMATIC  SCALE ONLY  Dimensions shown in meters

2m

5m

Terminal Face
Batter 85deg 

Decoupling Berm
Min 10m

Min 7m

Fresh Hornfels

Highly to Moderately 
Weathered Hornfels

ALL Berms fractured with deep
ripping or sub drilling to allow
root propogation

~5m

Overburden / Extremely
Weathered Hornfels

Min 3m

Slightly Weathered 
Hornfels

38deg
or

1v:1.3h

IN WEATHERED HORNFELS 
5m Max Face Height
7m Min Berm Width

Min 1.0m high 
Safety Bund

TYPICAL OVERBURDEN BACKFILL BATTER
AND REHABILITATION TREATMENT

Swale drain on each Berm to Direct Surfac water
To rock lined drains

Diversion Drain 
(cut off drain)

Remnant Vegetation

NOTE:   TREES, SHRUBS AND GROUND 
    COVERS TO ALL BERMS TO WATER FILL LEVEL 

(not show on schematic to simplifiy the drawing)

IN FRESH HORNFELS 
ABOVE WATER FILL LEVEL (RL217m)
5m Max Face Height
6m Min Berm Width

12m Terminal Berm 
at RL217m to Construct 

Egress Zone 

5m Terminal Face
Batter 85deg 

To Base of Excavation Approximately  RL110m

10m Terminal Face
Batter 80deg 

15m
30m

1V:2H Compacted 
Overburden Batter

Min. 3m Berm at least
every 15m vertical

WATER FILL
LEVEL (RL217m)

ID Easting Northing

1 372,286 5,821,564

2 372,322 5,821,835

3 372,369 5,822,189

4 372,379 5,822,204

5 372,562 5,822,306

6 372,613 5,822,299

7 372,617 5,822,320

8 372,652 5,822,499

9 372,720 5,822,973

10 372,712 5,823,051

11 372,718 5,823,091

12 373,585 5,822,976

13 373,559 5,822,794

14 373,299 5,822,663

15 373,308 5,822,646

16 373,578 5,822,781

17 373,934 5,822,734

18 373,899 5,822,466

19 373,768 5,822,348

20 373,461 5,822,391

21 373,218 5,822,218

22 373,073 5,822,047

23 373,170 5,821,857

24 372,962 5,821,749

25 372,327 5,821,386

  WA CO-ORDINATES 
 GDA94 (MGAz55)

  WA Area 
 132.06 hectares 


