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Road 1 Typical Section CH60-400

Road 1 Typical Section CH10-60

Preliminary Pavement Design
Subject to Geotechnical Engineers Details

Scale 1:10

Concrete Kerb and Gutter 40mm AC Wearing Surface

100mm DGB20 Pavement Material

160mm DGS20 Pavement Material

160mm DGS20 Pavement Material
below K&G and 300mm beyond
Back of Kerb
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Accessible Path Typical Section

Golf Path Typical Section

Path and Retaining Wall Typical Section
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New 1st Tee.

New 1st Green.New 9th Green.

Proposed Gravel Pathway
from 9th and 1st Green.

 Final Alignment and Grades
to DgD Requirements.

New 2nd Tee.

Proposed Concrete
Pathway to 2nd Tee &
Existing Footbridge.

Proposed Stairs.

Proposed Accessible Path
to Community Centre.

2x Accessible Parks.

Proposed 1.0m High Rock Retaining Wall with
Garden Bed and Drainage Swale.
See Road 1 CH10-60 Typical Section on Sheet 3.

Concrete Footpath Connection
between Pathway from 9th Green and
Pathway from Footbridge to Carpark.

48x Regular Parks.

New 1st Tee (Social).

New Practice Green.

Proposed Gravel
Pathway to 1st Tee.

Proposed Gravel
Pathway to 2nd Tee.

1.0m High Packed Rock
Retaining Wall above Path.
Refer to Typical Section on

Sheet 4.
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U-Turn Bay.

Drainage Swale.

Drainage Swale.

Drainage Swale.

Bus Stop.

Driveway 1.

Driveway 2.

Fire Trail /
Emergency

Access Road.

Lot Regrading.

Realign Existing Riverside Path.
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R1-2 Give Way.

2x R3-1 Pedestrain Crossing.
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2x R3-1 Pedestrain Crossing.
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2x R3-1 Pedestrain Crossing.
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W6-2-1n Pedestrian Crossing Left.
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G9-395n U Turn Bay 200m.
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G9-391n(L) U Turn Bay.

D:\Dropbox\Family Room\Greg and Ben\Thredbo Golf Course Subdivision\Working Drawing\signs\g9-391n_l.gif

D:\Dropbox\Family Room\Greg and Ben\Thredbo Golf Course Subdivision\Working Drawing\signs\r1-2.gif

R1-2 Give Way.

W6-2 Pedestrian Crossing Ahead.
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Accessible Parking Sign.
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R5-400 Series Signs to be erected along
entire length of Road 1 at 50m Spacing.

R5-400 Series Signs to be erected through
U-Turn Bay and Culdesac Head.

BL2 Centreline.

EL1 Edge line.

CL1 Continuity line.

TB Holding line.

Pedestrian (Zebra) Crossing
Pavement Markings.

Pedestrian (Zebra) Crossing
Pavement Markings.

Pedestrian (Zebra) Crossing
Pavement Markings.

Accessible Parking and Shared
Zone Pavement Markings.

BL2 Centreline.

TB Holding line.

One Way Pavement Arrows.
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R2-4n(NSW) No Entry.
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G9-391n(L) U Turn Bay.
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R1-2 Give Way
(U-Turn Bay).

W5-25n Turning Traffic.
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W5-18 Road Ends.
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W6-2 Pedestrian Crossing Ahead.
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R5-400 Series Signs to be erected along
entire length of Road 1 at 50m Spacing.

R5-400 Series Signs to be erected through
U-Turn Bay and Culdesac Head.

R5-20 Bus Zone.
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Bus Zone Pavement Markings.

BL2 Centreline.

BL2 Centreline.

EL1 Edge line.

CL1 Continuity line.

TB Holding line.
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DRAINAGE SWALE.

RECONSTRUCTED OPEN CHANNEL TO CONVEY
UPSTREAM CATCHMENT TO EXISTING OUTLET.

EXISTING OUTLET
(LEVEL SPREADER).

RECONSTRUCTED SECTION OF
EXISTING CHANNEL TO ENSURE FLOWS

ARE DIRECTED TO NEW CULVERT

NEW CULVERT NOMINAL TWIN
Ø600'S WITH HEADWALLS TO SUIT.

IAD WITH 600SQ
JUNCTION PITS.

IAD WITH 600SQ
JUNCTION PITS.

IAD WITH 600SQ
JUNCTION PITS.

IAD WITH 600SQ
JUNCTION PITS.

ONE-WAY CROSS FALL ROAD
WITH CONCRETE V DRAIN
KERB AND PITS TO SUIT.

BIORETENTION
BASIN B (25m²).

BIORETENTION
BASIN C (60m²).

BIORETENTION
BASIN C (60m²).

.

LEGEND

PROPOSED GRAVITY STORMWATER PIPE TO DRAIN
ROADS AND LOTS

PROPOSED GRAVITY STORMWATER PIPE TO DRAIN
UPSLOPE CATCHMENT

PROPOSED GRATED JUNCTION PIT

EARTH DIVERSION BUND TO DIRECT UPSLOPE RUNOFF
AROUND LOTS

PROPOSED SEWER

PROPOSED WATER

PROPOSED BIORETENTION BASIN

PROPOSED GROSS POLLUTANT TRAP

PROPOSED STORMWATER OUTLET IN ACCORDANCE
WITH GUIDELINE FOR OUTLET STRUCTURES ON
WATERFRONT LAND

SW

SW

> > > > >

S S

W W

RECONSTRUCTED SECTION
OF EXISTING CHANNEL TO

ENSURE FLOWS ARE
DIRECTED TO NEW PIT.

PROVIDE EARTH DIVERSION
BUND TO DIRECT UPSLOPE

RUNOFF AROUND LOTS

PROVIDE EARTH DIVERSION
BUND TO DIRECT UPSLOPE

RUNOFF AROUND LOTS .

PH: 0427 886 623
www.clmcivil.com.au

205 Bobundara Road
CLM CiViL Engineering

BERRIDALE  NSW  2628

PROVIDE OUTLET PROTECTION IN ACCORDANCE
WITH TYPICAL DETAILS (EXACT LOCATION OF
OUTLET TO BE DETERMINED DEPENDING ON

VEGETATION AND BANK CONDITION).

southeast
engineering + environmental

PH: 0427 886 623

PO Box 96 
SOUTHEAST ENGINEERING + ENVIRONMENTAL

MORUYA NSW 2537
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BIORETENTION
BASIN A (40m²).

STORMWATER DRAINAGE SYSTEM
CAPTURING AND CONVEYING
"CLEAN" RUNOFF UPSLOPE OF
ROADS AND CARPARK.

ONE-WAY CROSS FALL ROAD
WITH CONCRETE V DRAIN
KERB AND PITS TO SUIT.

ONE-WAY CROSS FALL ROAD
WITH CONCRETE V DRAIN

KERB AND PITS TO SUIT.

EXAMPLE: CONCRETE
V DRAIN KERB AND PIT.

SWALE DRAIN WITH PITS TO BE INSTALLED BEHIND KERB TO INTERCEPT
AND CONVEY RUNOFF FROM UPSLOPE CATCHMENT.

NOTE THIS CATCHMENT IS LARGELY VEGETATED WITH MINIMAL IMPERVIOUS
AREAS, THEREFORE THIS  SECTION OF THE STORMWATER SYSTEM WILL

BYPASS TREATMENT AND DRAIN DIRECTLY TO RIVERSIDE OUTLETS.

LEGEND

PROPOSED GRAVITY STORMWATER PIPE TO DRAIN
ROADS AND LOTS

PROPOSED GRAVITY STORMWATER PIPE TO DRAIN
UPSLOPE CATCHMENT

PROPOSED GRATED JUNCTION PIT

EARTH DIVERSION BUND TO DIRECT UPSLOPE RUNOFF
AROUND LOTS

PROPOSED SEWER

PROPOSED WATER

PROPOSED BIORETENTION BASIN

PROPOSED GROSS POLLUTANT TRAP

PROPOSED STORMWATER OUTLET IN ACCORDANCE
WITH GUIDELINE FOR OUTLET STRUCTURES ON
WATERFRONT LAND

SW

SW

GROSS POLLUTANT TRAP.

SWALE DRAIN WITH PITS TO BE INSTALLED BEHIND RETAINGING WALL TO
INTERCEPT AND CONVEY RUNOFF FROM UPSLOPE CATCHMENT.

NOTE THIS CATCHMENT IS LARGELY VEGETATED WITH MINIMAL IMPERVIOUS
AREAS, THEREFORE THIS  SECTION OF THE STORMWATER SYSTEM WILL

BYPASS TREATMENT AND DRAIN DIRECTLY TO RIVERSIDE OUTLETS.

PROVIDE OUTLET PROTECTION IN
ACCORDANCE WITH TYPICAL DETAILS
(EXACT LOCATION OF OUTLET TO BE

DETERMINED DEPENDING ON
VEGETATION AND BANK CONDITION)

> > > > >

S S

W W

PROVIDE EARTH DIVERSION
BUND TO DIRECT UPSLOPE
RUNOFF AROUND LOTS.

PH: 0427 886 623
www.clmcivil.com.au

205 Bobundara Road
CLM CiViL Engineering

BERRIDALE  NSW  2628

PROVIDE OUTLET PROTECTION IN
ACCORDANCE WITH TYPICAL DETAILS
(EXACT LOCATION OF OUTLET TO BE

DETERMINED DEPENDING ON
VEGETATION AND BANK CONDITION).

southeast
engineering + environmental

PH: 0427 886 623

PO Box 96 
SOUTHEAST ENGINEERING + ENVIRONMENTAL

MORUYA NSW 2537
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30
0

30
0

BIORETENTION MEDIA LAYER (500mm)

TRANSITION MEDIA LAYER (150mm)

1200SQ STORMWATER PIT WITH LOCKABLE GRATE.
CONCRETE EDGE SET 300mm ABOVE BIORETENTION BASE LEVEL TO

ALLOW 300mm OF EXTENDED DETENTION

DRAINAGE DRAINAGE
LAYER (250mm)

SOLID STORMWATER OUTLET PIPE

A64 BIDIM

FLUSH POINT: EXTENT FLUSHING PIPE
APPROX. 300mm ABOVE BIORETENTION
SURFACE AND PROVIDE SCREW CAP

SUB-SURFACE DRAINAGE COMPRISING PCV Ø150mm
SLOTTED PVC PIPE CONNECTED TO Ø150mm SOLID PVC

DRAINAING TO CENTRAL PIT

PLANT OUT BIORETENTION AREA WITH
NATIVE GROUND COVERS.

PRE-CAST 1200SQ GRATED PIT TO PROVIDE HIGH LEVEL OVERFLOW FROM BASIN.
TOP OF PIT RL 300mm ABOVE BASIN BASE

BIORETENTION MEDIA TO COVER FULL BASE AREA (AS SHOEN ON PLANS).
BIORETENTION AREA TO BE PLANTED OUT WITH SUITABLE NATIVE SPECIES

SUB-SURFACE COLECTION PIPE MANIFOLD COMPRISING 150Ø SLOTTED PVC PIPES AT 0.5%,
MAX. 1.0m APART, EXTENDING TO 150Ø SOLID PVC COLLECTOR PIPE CONNECTING TO PIT.

INSTALL INSPECTION/FLUSHING POINTS AT END OF EACH SLOTED AND SOLID PVC LINE.

BASIN PERIMETER TO BE GABION OR
EARTH BATTER TO SUIT TOPOGRAPHY.

TOP OF PERIMETER TO BE APPROX.
600mm ABOVE BASIN BASE LEVEL

ROCK LINED SCOUR
PROTECTION AT OUTLET

OUTLET PIPE

S

W

S

W

SW SW
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TRANSITION LAYER
A TRANSITION LAYER IS REQUIRED WHEN THE DRAINAGE LAYER IS FINE GRAVEL. IT IS
RECOMMENDED WHEN THE DRAINAGE LAYER IS COARSE SAND. THE TRANSITION LAYER
SHOULD BE A SAND/COARSE SAND MATERIAL CONFORMING TO THE GRADING BELOW
AND IS GENERALLY APPLIED IN A 100-200mm LAYER.

DRAINAGE LAYER
THE DRAINAGE LAYER IS NORMALLY BETWEEN 200-250mm THICK. SUITABLE MATERIALS
INCLUDE A HARD DURABLE AGGREGATE, EG. BASALT, MAY BE IMPORTED WITH MAXIMUM
DIAMETER OF 10MM OR FINE GRAVEL IN THE RANGE 4mm - 7mm.

SIEVE SIZE % RETAINED
>10mm 0

6.0-10.0mm >70%

2.0-6.0mm <20%

<2.0mm 0

SIEVE SIZE AS (mm) % PASSING
0.075 0-3

0.15 0-4

0.3 0-16

0.6 12-40

1.18 40-65

2.36 70-100

4.75 90-100

9.5 100

BIORETENTION-FILTER MATERIAL SPECIFICATION

FILTER MEDIA HYDRAULIC PROPERTIES
THE FILTER MATERIAL SHALL PREFERABLY BE A “WASHED SAND” OF SILICEOUS OR
CALCAREOUS ORIGIN, ONE THAT HAS BEEN MINED AND PROCESSED.  NATURAL SOILS OR
TOPSOILS ARE NOT USUALLY SUITABLE.
SOILS SHALL HAVE THE FOLLOWING MECHANICAL AND PHYSICAL PROPERTIES:

1. SATURATED HYDRAULIC CONDUCTIVITY IN THE RANGE OF 100 - 200mm/H.  THIS CRITICAL
ELEMENT IS TO BE DEMONSTRATED THROUGH LAB TESTING (ASTM-F1815-06).

2. PARTICLE SIZE DISTRIBUTION/COMPOSITION REQUIREMENTS:

3. PH - 6.2-6.8 BEFORE DELIVERY - ADD DOLOMITE AS REQUIRED
4. ELECTRICAL CONDUCTIVITY (EC) < 12ds/m

NOTE: FILTER MEDIA SHALL ALSO CONTAIN A SMALL AMOUNT OF ORGANIC MATERIAL (NOT
EXCEEDING 5%) TO SUPPORT VEGETATION GROWTH. THE SOURCE OF THE ORGANIC
MATERIAL SHALL BE PROVIDED TO COUNCIL FOT APPROVAL AND MUST BE FROM A CLEAN
SOURCE, NOT COMPOST.

DESCRIPTION PROPORTION GRADING
CLAY AND SILT <3% <0.05mm

VERY FINE SAND 5-30% 0.05-0.15mm

FINE SAND 10-30% 0.15-0.25mm

MEDIUM TO COARSE SAND 40-60% 0.25-1.0mm

COARSE SAND 7-10% 1.0-2.0mm

FINE GRAVEL <3% 2.0-3.4mm

BIORETENTION-DRAINAGE PIPE SPECIFICATION

SLOTTED DRAINAGE PIPES (NO FILTER SOCK AND NOT AG LINE) ARE TO BE Ø150mm SLOTTED PVC-U PIPES
WITH MINIMUM INLET AREA TO LENGTH RATIO OF 1000sqmm/m OF PIPE

SLOTTED DRAINAGE PIPES ARE TO HAVE A MAXIMUM SPACING OF 1.5 METRE. SLOTTED DRAINAGE PIPES ARE
TO BE FITTED WITH STANDARD UNDER-DRAINAGE INSPECTION/CLEANOUT FITTINGS (REFER FLUSHING POINTS
BELOW) AT THE END OF PIPES AND AT JUNCTIONS TO ALLOW FOR THE REMOVAL OF ACCUMULATED FINES
WITHIN THE SYSTEM.

CONNECT SLOTTED DRAINAGE PIPES TO THE APPROPRIATE Ø150mm SOLID PVC-U COLLECTION LINE AND
DRAIN TO PIT AS SHOWN.

JOINTING: PROVIDE TEES, COUPLINGS OR ADAPTORS AT JUNCTIONS TO AS 2439.1.
ALL SLOTTED DRAINAGE PIPES ARE TO BE EMBEDDED IN THE MEDIA AS SHOWN ON DRAWINGS. ALL
JUNCTIONS AND CONNECTIONS ARE TO BE SEALED TO PREVENT SOIL MATERIAL ENTERING THE PIPE
NETWORK.

FLUSHING POINTS: FLUSHING POINTS ARE TO BE PROVIDED AS SHOWN ON THE DRAWINGS. THE FLUSHING
POINTS ARE TO BE CONSTRUCTED OF SOLID Ø100mm PVC-U PIPE. THE 90 DEGREE BEND IS TO BE
CONSTRUCTED OF TWO 45 DEGREE BENDS SEPARATED BY A MINIMUM OF 300MM OF SOLID PVC-U.

PROVIDE PVC-U SCREW CAP FOR EACH FLUSH POINT. TOP OF FLUSH POINT TO FINISH MIN. 300mm ABOVE
BIORETENTION FINISHED SURFACE LEVEL

BIORETENTION SYSTEM

THE PROPOSED BIORETENTION SYSTEM FORMS A FUNDAMENTAL PART OF THE TREATMENT TRAIN THAT
IMPROVES THE WATER QUALITY OF STORMWATER RUNOFF FROM THE SITE. THE BIORETENTION SYSTEM
– CONSISTS OF VEGETATION, A SOIL FILTRATION MEDIA AND SUB-SURFACE DRAINAGE SYSTEM .  THERE
WILL BE A SMALL DEPTH OF PONDING AT THE SURFACE FOR A NUMBER OF HOURS FOLLOWING RAINFALL
HOWEVER THE BIORETENTION SYSTEM WILL APPEAR DRY MOST OF THE TIME.

THE DESIGN OF THE BIORETENTION SYSTEM INCLUDES THE FOLLOWING:

• MINIMUM SURFACE AREA AS SHOWN
• EXTENDED DETENTION = 300mm
• FILTER MEDIUM DEPTH = 0.5m
• TRANSITION LAYER DEPTH = 0.15m
• DRAINAGE LAYER DEPTH = 0.25m

BIORETENTION-PLANTING SPECIFICATION

PLANT OUT BIORETENTION AREA WITH NATIVE GROUND COVERS.

CONSTRUCTION SEQUENCING

CONSTRUCTION SEQUENCING INCLUDES THE FOLLOWING:
1. DIVERT EXTERNAL CATCHMENT RUNOFF AROUND THE STAGE BEING CONSTRUCTED THROUGH THE

PROVISION OF STABLE FLOW PATHS;
2. CONSTRUCT SEDIMENT BASIN/S AT LOW POINTS OF SITE (THIS MAY INCLUDE THE BIORETENTION BASIN

FOOTPRINTS IN THE BULKED OUT PHASE);
3. CONSTRUCT TRUNK DRAINAGE;
4. ONCE TRUNK DRAINAGE IS COMPLETE DIVERT FLOWS FROM UPSTREAM INTO NEW TRUNK DRAINAGE;
5. COMMENCE ACCESS ROAD CONSTRUCTION AND BULK EARTHWORKS;
6. FOLLOWING 80% COMPLETION OF CONSTRUCTION (INCLUDING BULK EARTHWORKS, ROADS AND LOT

SHAPING) BIORETENTION SYSTEM CAN BE FORMALISED WITH FILTER MEDIA AND VEGETATION AS
REQUIRED.

7. FINALISE ROAD CONSTRUCTION AND BULK EARTHWORKS AND MAKE GOOD.

BIORETENTION BASIN (TYP.)
NOT TO SCALE

BIORETENTION BASIN (TYPICAL CROSS SECTION.)
NOT TO SCALE

A-

PH: 0427 886 623
www.clmcivil.com.au

205 Bobundara Road
CLM CiViL Engineering

BERRIDALE  NSW  2628
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engineering + environmental
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TYPICAL STORMWATER OUTLET LAYOUT IN ACCORDANCE WITH
GUIDELINE FOR OUTLET STRUCTURES ON WATERFRONT LAND

NOT TO SCALE

.
TYPICAL ROCK STACK HEADWALL AROUND STORMWATER OUTLET PIPE

NOT TO SCALE

SECTION A
NOT TO SCALE

SIZING OF STORMWATER OUTLET SCOUR PROTECTION
NOT TO SCALE
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www.clmcivil.com.au

205 Bobundara Road
CLM CiViL Engineering

BERRIDALE  NSW  2628
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engineering + environmental
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PO Box 96 
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MORUYA NSW 2537
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Height Table for
VOL-VOLUME
Elevation Colour

-5.00 to -4.00

-4.00 to -3.00

-3.00 to -2.00

-2.00 to -1.00

-1.00 to 0.00

0.00 to 1.00

1.00 to 2.00

2.00 to 3.00

Design Volumes

Volume (m3) Area (m2) Average Depth (m)

Cut Material 13693 19830 0.691

Fill Material 5470 12278 0.445

Net Total 8223 (Spoil) 32108
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