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BLPB-SCH-1001

COWAL GOLD OPERATIONS (CGO)

GENERAL NOTES AND DRAWING SCHEDULE

N.T.S.

MINE GRID

GENERAL
G1 ALL DIMENSIONS ARE IN MILLIMETRES AND ALL LEVELS ARE IN METRES RELATIVE

TO AUSTRALIAN HEIGHT DATUM (AHD) UNLESS NOTED OTHERWISE. CO-ORDINATE
SYSTEM LOCAL MINE GRID.

G2 ALL DIMENSIONS AND SETTING OUT SHALL BE VERIFIED ON SITE BY THE
CONTRACTOR BEFORE COMMENCING WORK. DO NOT OBTAIN DIMENSIONS BY
SCALING FROM THE DRAWINGS.

G3 ANY DETAILS OF EXISTING SERVICES SHOWN ON THE DRAWINGS ARE NOT TO BE
TAKEN AS INDICATING ALL EXISTING SERVICES OR LOCATIONS. IT IS THE 
CONTRACTORS RESPONSIBILITY TO ADEQUATELY INFORM THEMSELVES AS TO
THE LOCATION OF ANY AND ALL SERVICES. THE CONTRACTOR SHALL EXERCISE
DUE CARE WHEN UNDERTAKING ANY EXCAVATION. WHERE AN EXISTING SERVICE
IS DAMAGED BY THE CONTRACTOR FOR ANY REASON WHATSOEVER, THE 
CONTRACTOR SHALL BEAR ALL COSTS AND ANY DELAYS FOR REPAIRING AND/OR
DISCONNECTING THE SERVICES AS WELL AS ANY ASSOCIATED COSTS (E.G. 
DAMAGES, CLEAN UP, ETC.).

G4 SOURCE DATA FOR DESIGN PROVIDED BY EVOLUTION MINING.

ENVIRONMENTAL
EN1 TEMPORARY EROSION AND SEDIMENT CONTROL (ESC) MEASURES SHALL BE

PROVIDED IN ACCORDANCE WITH THE 'BLUE BOOK' (MANAGING URBAN 
STORMWATER: SOILS AND CONSTRUCTION VOL 1, 4th EDITION AND VOL 2E MINES
AND QUARRIES (LANDCOM, 2004 AND DECC 2008)) AND BE MAINTAINED IN 
OPERATIVE CONDITION AT ALL TIMES AND SHALL REMAIN IN PLACE FOR THE 
DURATION OF THE WORK.

EN2 THE CONTRACTOR SHALL ENSURE THAT ALL ESC MEASURES ARE LOCATED AS
INSTRUCTED.

EN3 THE CONTRACTOR AND ANY SUB-CONTRACTORS SHALL BE INFORMED OF THEIR
RESPONSIBILITIES IN MINIMISING THE POTENTIAL FOR SOIL EROSION AND 
POLLUTION OF DOWNSLOPE LANDS AND WATERWAYS.

EN4 THE CONTRACTOR IS TO MAINTAIN AT ALL TIMES A CONTINUOUS SILT CURTAIN
BETWEEN THE CONSTRUCTION AREA WHERE MATERIALS ARE BEING PLACED, AND
ANY INUNDATED PARTS OF LAKE COWAL.

EN5 ALL WATER PUMPED FROM INSIDE THE TEMPORARY LPB ALIGNMENT TO DEWATER
THIS ZONE MUST BE EITHER:

A) PUMPED TO THE MINE WATER SYSTEM (DAM D5), OR
B)  TREATED TO ACHIEVE AN EQUIVALENT OR BETTER WATER QUALITY TO
LAKE COWAL.

 
WET CONSTRUCTION
WET1 CONSTRUCT A TEMPORARY LPB (ROCK GROYNE AND SHEET PILE WALL) OVER

LENGTHS OF THE LPB ALIGNMENT WHICH ARE INUNDATED BY LAKE COWAL.
WET2 FOR PERMANENT LPB CONSTRUCTION IT IS THE CONTRACTORS RESPONSIBILITY

FOR TEMPORARY WORKS AND ACTIONS TO MANAGE LEAKAGE WATER AND/OR
STRIP UNSUITABLE (OVERWET) MATERIALS.

DRY CONSTRUCTION (TEMPORARY LPB)
DRY1 CLEAR AND GRUB THE FOOTPRINT FOR THE TEMPORARY LPB PRIOR TO 

EARTHWORKS.
DRY2 STRIP TOPSOIL AND DELETERIOUS MATERIAL FROM THE TEMPORARY LPB 

FOOTPRINT.

EARTHWORKS (PERMANENT LPB - WET AND/OR DRY CONSTRUCTION)
E1 CLEAR AND GRUB THE WORK AREA TO REMOVE EXISTING TREES AND SHRUBS,

GRASS AND FENCES.
E2 STRIP TOPSOIL ACROSS THE WORK AREA TO A MINIMUM DEPTH SHOWN ON THE

TYPICAL CROSS-SECTION AND AS FURTHER REQUIRED TO REMOVE ALL GRASS,
VEGETATIVE MATTER, FIBROUS ROOTS AND LOOSE MATERIAL. PROOF ROLL AND
REMOVE ANY UNSUITABLE MATERIAL FROM EMBANKMENT FOUNDATION. BASE OF
KEY MUST BE INSPECTED BY GEOTECHNICAL ENGINEER AND APPROVED PRIOR TO
COMMENCING KEY BACKFILL.

E3 ESTABLISH TOPSOIL STOCKPILES AT LOCATIONS DIRECTED BY THE PRINCIPAL.
E4 DO NOT ALLOW TRAFFIC ON TOPSOIL STOCKPILES.
E5 ALL FINAL SURFACES SHALL BE CONSTRUCTED TO LEVEL TOLERANCES OF 

+50mm/-0mm OF THE DESIGN LEVELS MEASURED AT PROACTICAL COMPLETION.

DRAWING SCHEDULE
LPB-SCH-1001 GENERAL NOTES AND DRAWINGS SCHEDULE

LPB-SCH-1002 SITE GENERAL ARRANGEMENT PLAN

LPB-SCH-2001 LAKE PROTECTION BUND NORTH GENERAL ARRANGEMENT

LPB-SCH-2002 LAKE PROTECTION BUND SOUTH GENERAL ARRANGEMENT

LPB-SCH-3001 LAKE PROTECTION BUND LONGITUDINAL SECTION

LPB-SCH-3002 ACCESS ROAD LONGITUDINAL SECTION

LPB-SCH-4001 TYPICAL SECTIONS - WET CONSTRUCTION

LPB-SCH-4002 TYPICAL SECTIONS - DRY CONSTRUCTION

LPB-SCH-5001 MATERIAL SPECIFICATIONS

LAKE COWAL LAKE PROTECTION BUND
DETAILED DESIGN

NOT TO BE USED FOR CONSTRUCTION PURPOSES
FOR EXTERNAL ISSUE

LAKE COWAL LAKE PROTECTION BUND
DETAILED DESIGN

EARTHWORKS (PERMANENT LPB - WET AND/OR DRY CONSTRUCTION) (CONT'D)
E6 THE EMBANKMENT SHALL BE CONSTRUCTED FROM SITE SELECT MATERIALS

COMPRISING SANDY CLAYS, WON BY THE CONTRACTOR AT LOCATIONS DIRECTED
BY THE PRINCIPAL. MATERIALS USED FOR EMBANKMENT CONSTRUCTION MUST BE
TESTED FOR DISPERSIVITY USING THE EMERSON CRUMB TEST, AND ALL 
MATERIALS USED FOR EMBANKMENT CONSTRUCTION MUST BE CLASS 4 OR 
BETTER.

E7 FILL SHALL BE PLACED IN NEAR HORIZONTAL LAYERS NOT EXCEEDING 250mm
THICKNESS, AND COMPACTED TO 98% STANDARD DENSITY. MATERIALS MUST BE
PLACED AT OMC +/- 2%. ALL EARTH FILL SHALL  BE PLACED UNDER LEVEL 1 
GEOTECHNICAL SUPERVISION, WITH DENSITY TESTING AT A RATE OF 1 TEST PER
500m².

E8 COMPACTED SURFACES SHALL BE SCARIFIED AND WETTED AT THE START OF
EACH DAY AND AFTER ANY CONSTRUCTION HIATUS, PRIOR TO THE PLACEMENT OF
ADDITIONAL LAYERS

MATERIAL SPECIFICATIONS
GEOFABRIC
MS1 USE BIDIM A44 (MINIMUM) NON-WOVEN GEOTEXTILE FILTER CLOTH 

(GEOFABRIC)(OR SIMILAR) BETWEEN THE RIP RAP AND THE PARENT MATERIAL.
MAXIMUM RESISTANCE BETWEEN THE RIP-RAP AND THE CLOTH IS REQUIRED. THIS
CAN BE ACHIEVED BY:

- ENSURING PREPARATION OF THE BANK TO BE FREE OF STONE WITH A ROUGH
SURFACE TEXTURE BEFORE PLACING THE CLOTH.

- NOT STRETCHING CLOTH TIGHTLY OVER THE UNDERLYING BANK.
- AVOIDING CLOTHS WITH LOW FRICTION SURFACES.
- LAY GEOFABRIC IN "SHINGLE-FASHION", WITH THE END OF EACH UPSTREAM

ROLL OVERLAPPING THOSE DOWNSTREAM. ENSURE EACH ROLL IS ANCHORED
PROPERLY AT ITS UPSLOPE END.

MS2. GEOFABRIC SHALL BE INSTALLED BELOW ALL RIP-RAP PLACEMENT AREAS.

ROCK RIP-RAP:
MS3. USE GRADED DURABLE RIP-RAP (ROCK) OVERLYING A SINGLE 300mm DEEP BASE

OF STABILISED WELL COMPACTED MATERIAL . RIP RAP SHOULD NOT BE SINGLE
SIZED, BUT SHOULD BE A WELL-GRADED MIXTURE DESIGNED TO ENSURE THAT
ALL GAP BETWEEN LARGE ROCKS ARE FILLED WITH ROCK OF PROGRESSIVELY
SMALLER SIZE SO THAT NO SIGNIFICANT VOIDS OCCUR IN THE RIP-RAP BLANKET.
GRADING RECOMMENDATIONS ARE PROVIDED IN TABLE 1 BELOW.

MS4. ROCK FOR RIP RAP SHOULD BE HARD, TOUGH AND DURABLE WITH A CRUSHING
STRENGTH OF AT LEAST 25MPA. THE ROCK SHOULD BE FREE OF DEFINED 
CLEAVAGE PLANES AND SHOULD NOT BE ADVERSELY AFFECTED BY REPEATED
WETTING AND DRYING. ROCK SHOULD PREFERABLY BE PREDOMINANTLY 
ANGULAR IN SHAPE WITH NOT MORE THAN 25% OF ROCKS, DISTRIBUTED 
THROUGH THE GRADATION, HAVING A LENGTH MORE THAN TWICE THE BREADTH
AND THICKNESS.

NOTE:
MAXIMUM ROCK SIZE SHALL NOT EXCEED THE ROCK DEPTH  SPECIFIED

1.5 -2.0 TIMES D50  ²

D50

0.3 D50

¹  THE DIAMETER OF A SPHERE WITH AN EQUIVALENT VOLUME TO THE INDIVIDUAL ROCK.
²  D50 IS THE MEDIUM RIP-RAP DIAMETER OF THE ROCK MIX. ( I.E. 50% BY WEIGHT IS
SMALLER THAN THIS SIZE).
SOURCE : DEPARTMENT OF LAND AND WATER CONSERVATION (1999)

100%

50%

15 - 25%

EQUIVALENT SPHERICAL DIAMETER ¹

TABLE 1 - RIP-RAP GRADING RECOMMENDATIONS

0.1 D50 5 - 10%

PERCENT (BY WEIGHT) OF RIP RAP OF SMALLER SIZE

B 14-11-2022 LAKE PROTECTION BUND DETAILED DESIGN - FOR REVIEW PD
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BLPB-SCH-4002

COWAL GOLD OPERATIONS (CGO)

TYPICAL SECTIONS - DRY CONSTRUCTION

1:100

MINE GRIDNOT TO BE USED FOR CONSTRUCTION PURPOSES
FOR EXTERNAL ISSUE

LAKE COWAL LAKE PROTECTION BUND
SCHEMATIC DESIGN

0.0

SCALE 1:100

1.0 2 3 4

METRES

NOTES

1. REFER TO DWG. LPB-SCH-1001 FOR GENERAL NOTES.
2. STRIP TOPSOIL TO NOMINAL 250mm THICKNESS, AND

STRIP OVER-WET ALLUVIAL MATERIALS (NOMINAL
AVERAGE 250mm).  TOPSOIL TO BE DISPOSED TO
TOPSOIL STOCKPILE WITHIN 500m. UNSUITABLES TO
BE STOCKPILES AT A LOCATION AGREED WITH
PRINCIPALS REPRESENTATIVE.
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BLPB-SCH-5001

COWAL GOLD OPERATIONS (CGO)

MATERIAL SPECIFICATIONS

N.T.S.

MINE GRIDNOT TO BE USED FOR CONSTRUCTION PURPOSES
FOR EXTERNAL ISSUE

LAKE COWAL LAKE PROTECTION BUND
DETAILED DESIGN

TAG DESCRIPTION MATERIAL PLACEMENT / COMPACTION ENVIRONMENTAL CONTROLS

TEMPORARY LAKE PROTECTION BUND - WET CONSTRUCTION

A ROCK GROYNE - COARSE MATERIAL
WELL GRADED HARD ROCK WITH A LOW VOID

RATIO, LOW FINES CONTENT. MUST BE NON-PAF
MATERIAL.

END DUMP FLOATING SILT BARRIER

A1 ROCK GROYNE - FINE MATERIAL 50MM MINUS CRUSHED STONE OR SIMILAR SELCTIVELY END DUMP INTO CENTRAL ZONE FLOATING SILT BARRIER

B INTERLOCKING STEEL PILES. MIN 6MM THICK.
NOMINAL SHEET PILE WALL LENGTH 6.0M PROVIDE A LOW PERMEABILITY BARRIER FLOATING SILT BARRIER

C PUMP-OUT - -

REMOVE INTERNAL SILT BARRIER AT
COMMENCEMENT OF PUMPING. REMOVE

EXTERNAL SILT BARRIER WHEN INTERNAL
WATER LEVEL IS 1m LOWER

TEMPORARY LAKE PROTECTION BUND - DRY CONSTRUCTION

E TEMPORARY LPB TO ISOLATE LAKE WATER
LOW PERMEABILITY MATERIAL WITH

PERMEABILITY LESS THAN K=10 -8 M/S
EMERSON CLASS 4 OR GREATER

PLACE IN HORIZONTAL LAYERS 300 THICK AND
COMPACT TO A STANDARD DENSITY OF NOT

LESS THAN 95%
SEDIMENT FENCE ON OUTSIDE

F1 RIPRAP WELL GRADED RIPRAP , UNDERLAIN WITH
GEOTEXTILE d50 = 300mm PLACE LOOSE MAINTAIN SEDIMENT FENCE

PERMANENT LAKE PROTECTION BUND

D

CUT-OFF TRENCH
MINIMUM 2.5m. DEPTH TO BE REVIEWED AT TIME

OF EXCAVATION SUBJECT TO SUBGRADE
CONDITIONS ENCOUNTERED AND ADVICE FROM

PROJECT GEOTECHNICAL ENGINEER

MOISTURE CONDITIONED (+2% TO -3% OMC)
LOW PERMEABILITY MATERIAL WITH

PERMEABILITY LESS THAN K=10 -9 M/S

PLACE IN HORIZONTAL LAYERS 300 THICK AND
COMPACT TO A STANDARD DENSITY OF NOT

LESS THAN 98%
-

E PERMANENT LPB  EMBANKMENT
MOISTURE CONDITIONED (+2% TO -3% OMC)

LOW PERMEABILITY MATERIAL WITH
PERMEABILITY LESS THAN K=10 -9 M/S

PLACE IN HORIZONTAL LAYERS 300 THICK AND
COMPACT TO A STANDARD DENSITY OF NOT

LESS THAN 98%
-

F
BUND ON TOP OF TEMPORARY LPB

(AS APPLICABLE)
LOW PERMEABILITY WELL GRADED ROCK WITH
PERMEABILITY LESS THAN K=10 -8 M/S. RIPRAP

AS ABOVE.

PLACE IN HORIZONTAL LAYERS 300 THICK AND
COMPACT TO A STANDARD DENSITY OF NOT

LESS THAN 98%
-

F1 RIPRAP WELL GRADED RIPRAP UNDERLAIN WITH
BIDDUM A44 GEOTEXTILE PLACE LOOSE MAINTAIN SEDIMENT FENCE

G "SECONDARY STONE (TO PREVENT SCOUR)" WELL GRADED DURABLE ROCK MATERIAL,
MINIMUM D50 OF 300mm

PROVIDE COMPACTION TO ACHIEVE DENSITY OF
90% STANDARD -

H ROAD PAVEMENT WELL GRADED DURABLE ROCK MATERIAL, D50
OF 40mm TO 100mm

PLACE IN HORIZONTAL LAYERS 250 THICK AND
COMPACT TO A STANDARD DENSITY OF NOT

LESS THAN 98%
MAINTAIN CROSS FALL AWAY FROM LAKE

I EXTERNAL BATTER SILTY CLAY ENDEMIC TO FORESHORE,
OVERLAIN WITH 150mm THICKNESS OF TOPSOIL END TIP AND TRACK ROLL SILTY CLAY SILT FENCE

J EXTERNAL BATTER SILTY CLAY ENDEMIC TO FORESHORE,
OVERLAIN WITH 150mm THICKNESS OF TOPSOIL END TIP AND TRACK ROLL SILTY CLAY SILT FENCE

K TOPSOIL INTERNAL BATTER TOPSOIL - -
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