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GENERAL NOTES A. THE PURPOSE OF THESE DRAWINGS IS TO PROVIDE GENERAL DESIGN GUIDANCE ON KEY THE PURPOSE OF THESE DRAWINGS IS TO PROVIDE GENERAL DESIGN GUIDANCE ON KEY DETAILS HOWEVER THEY ARE NOT A STAND ALONE DESIGN RESOURCE. THEY SHOULD BE READ IN CONJUNCTION WITH OTHER DESIGN GUIDELINES INCLUDING:  PENRITH WSUD TECHNICAL GUIDELINES (INCLUDING DEEMED TO COMPLY TOOLKIT) PENRITH STORMWATER DRAINAGE GUIDELINE FOR BUILDING DEVELOPMENTS (POLICY ES 002) PENRITH DESIGN GUIDELINES FOR ENGINEERING WORKS FOR SUBDIVISIONS AND  DEVELOPMENTS  OTHER RELEVANT GUIDELINES AS REFERENCED.  B. THESE DRAWINGS ARE INTENDED TO PROVIDE A LIST OF COMPLYING SOLUTIONS THAT THESE DRAWINGS ARE INTENDED TO PROVIDE A LIST OF COMPLYING SOLUTIONS THAT COUNCIL ACCEPTS. THEY SHALL NOT BE USED TO STIFLE INNOVATION OR REPLACE SOUND ENGINEERING JUDGEMENT. ALTERNATIVE SOLUTIONS WILL BE ADDRESSED BY COUNCIL ON A MERITS BASED APPROACHED.  C. WHERE THERE IS A CLASH BETWEEN THESE DRAWINGS AND COUNCIL'S BIORETENTION WHERE THERE IS A CLASH BETWEEN THESE DRAWINGS AND COUNCIL'S BIORETENTION SPECIFICATION, THE DESIGNER/CONTRACTOR SHALL SEEK CLARIFICATION FROM COUNCIL.  D. THE STANDARD DRAWINGS SHOWN HEREIN MAY REQUIRE MODIFICATION TO SUIT LOCAL THE STANDARD DRAWINGS SHOWN HEREIN MAY REQUIRE MODIFICATION TO SUIT LOCAL TOPOGRAPHY. SOILS, LANDSCAPE, SERVICES & SITE CONDITIONS. DESIGNS SHOULD INTEGRATE TREATMENT SYSTEMS INTO THE SURROUNDING LANDSCAPE.  E. WSUD SYSTEMS WITH STRUCTURAL ELEMENTS (e.g. RETAINING WALLS) REQUIRE SITE WSUD SYSTEMS WITH STRUCTURAL ELEMENTS (e.g. RETAINING WALLS) REQUIRE SITE SPECIFIC STRUCTURAL DESIGN INPUT.  F. ALL WATER QUALITY AND QUANTITY MANAGEMENT MEASURES SHALL BE DESIGNED TO ALL WATER QUALITY AND QUANTITY MANAGEMENT MEASURES SHALL BE DESIGNED TO ENSURE:   EASE OF MAINTENANCE   ACCESS FOR MAINTENANCE   SAFE WORK PRACTICES  PUBLIC SAFETY AND HEALTH   COMPLIANCE WITH DESIGN CRITERIA  REFERENCES    BLACKTOWN CITY COUNCIL WSUD STANDARD DRAWINGS (2017, REV C) ADOPTION GUIDELINES FOR STORMWATER BIOFILTRATION SYSTEMS (CRCWSC, 2015)   WATER BY DESIGN 2014 "BIORETENTION TECHNICAL DESIGN GUIDE" CATCHMENTS & CREEKS, FACT SHEETS (VARIOUS)
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BIORETENTION SYSTEMS ARE FULLY VEGETATED FILTERS.  THE ABILITY OF A BIORETENTION SYSTEM TO DETAIN AND
INFILTRATE INCOMING STORMWATER IS A FUNCTION OF THE FILTER SURFACE AREA, EXTENDED DETENTION (PONDING)
DEPTH, INFILTRATION RATE OF THE SURFACE AND THE HYDRAULIC CONDUCTIVITY OF THE FILTER MEDIA.
PENRITH CITY COUNCIL REQUIRES 'SATURATED SYSTEMS'. THE CONFIGURATION OF THE OUTLET IS SUCH THAT THE SYSTEM
RETAINS WATER IN A 'SATURATED' ZONE.  THIS IMPROVES WATER TREATMENT THROUGH BETTER PLANT SURVIVAL.  THE
RECOMMENDED MINIMUM DEPTH OF THIS ZONE IS 400mm, IN LARGE SYSTEMS THE TOP OF THE SATURATED ZONE SHOULD BE
200mm BELOW THE BOTTOM OF THE FILTER MEDIA LAYER, WITHIN THE TRANSITION LAYER. THIS MAY BE REDUCED IN SMALL
SYSTEMS SUBJECT TO HGL CALCULATIONS.
SATURATED SYSTEMS MUST BE LINED TO PREVENT EXFILTRATION & RETAIN WATER.
MEDIA PROPERTIES
A TYPICAL BIORETENTION SYSTEM HAS 3 LAYERS; A DRAINAGE LAYER, A  TRANSITION LAYER AND THE FILTER MEDIA LAYER.
GEOFABRIC IS NOT TO BE PLACED BETWEEN THE LAYERS OF MEDIA, OR SOCKS PLACED ON SUB-SOIL DRAINAGE.
THE MEDIA SHOULD BE PLACED IN LIFTS NO DEEPER THAN 250mm THICK AND LIGHTLY COMPACTED. A MAXIMUM OF ONE
PASS WITH A SMALL VIBRATING COMPACTOR OR EQUIVALENT. EQUIPMENT SHOULD NOT BE USED FOR MEDIA PLACEMENT
THAT WOULD INADVERTANTLY COMPACT THE LAYERS AND AFFECT THE INFILTRATION RATES OF WATER THROUGH THE
MEDIA.

FILTER MEDIA SPECIFICATIONS
THE FILTER MEDIA IS THE TOP LAYER AND THE GROWING MEDIUM. MEDIA SHALL BE IN ACCORDANCE WITH THE PROPERTIES
LISTED IN TABLE 3  ADOPTION GUIDELINES FOR STORMWATER BIOFILTRATION SYSTEMS (CRC FOR WSC, 2015). AS MODIFIED
BELOW:

TRANSITION LAYER (MIDDLE) SPECIFICATION
THE PURPOSE OF THE TRANSITION LAYER IS TO PREVENT THE MIGRATION OF THE FILTER MEDIA INTO THE
DRAINAGE LAYER.  IT CREATES A LAYER BETWEEN THE FILTER MEDIA AND THE DRAINAGE LAYER. THE LAYER DEPTH
IS TO BE A MIN OF 400mm THICK, IN A SATURATED SYSTEM.
THE MATERIAL MUST BE CLEAN, WELL GRADED SAND/COARSE MATERIAL CONTAINING LITTLE OR NO FINES. USE OF
WELL WASHED RECYCLED GLASS IS ACCEPTABLE. AN INDICATIVE PARTICLE SIZE DISTRIBUTION IS BETWEEN 0.5mm
AND 1.4mm. FINE PARTICLE CONTENT <2%. IN ADDITION TO BRIDGING CRITERIA, THE D15 (TRANSITION) ≥ D15 (FILTER)
x 5, THIS CRITERIA ENSURES GREATER HYDRAULIC CONDUCTIVITY OF THE TRANSITION LAYER THAN THE MEDIA.
THE CONTRACTOR SHALL ARRANGE FOR TESTING OF THE PSD & COMPLIANCE WITH BRIDGING CRITERIA &
HYDRAULIC CONDUCTIVITY OF A RATE OF 1 TEST PER 1000m2 OF FILTER MEDIA AREA.

DRAINAGE LAYER SPECIFICATION
THIS LAYER COLLECTS STORES AND CONVEYS TREATED STORMWATER INTO A SLOTTED COLLECTION PIPE BEDDED
INTO THE DRAINAGE LAYER.  IT CONSISTS OF A CLEAN GRAVEL 5-7mm WASHED SCREENINGS (NOT SCORIA).  THE
LAYER DEPTH SHALL MAINTAIN A MINIMUM 50mm COVER OVER THE SUB SURFACE DRAINAGE PIPE. RECYCLED
CONCRETE OR BRICK PRODUCTS WILL NOT BE ACCEPTED.
BRIDGING CRITERIA AS FOLLOWS APPLIES: THE D15 (DRAINAGE LAYER) ≤ 5 x D85 (TRANSITION LAYER)
HYDRAULIC CONDUCTIVITY CRITERIA APPLIES  AS FOLLOWS: THE D15 (DRAINAGE LAYER) ≥ D15 (TRANSITION) x 5
THE CONTRACTOR SHALL ARRANGE FOR TESTING OF THE PSD & COMPLIANCE WITH BRIDGING CRITERIA &
HYDRAULIC CONDUCTIVITY OF A RATE OF 1 TEST PER 1000m2 OF FILTER MEDIA AREA & AND MINIMUM OF 1 TEST.

SUB SURFACE DRAINAGE PIPES
SYSTEMS > 60m LONG NEED INTERMEDIATE FLUSHING POINTS AND RISERS. THE PIPES WITHIN THE BIORETENTION
SYSTEM SHOULD BE A MINIMUM 90mm (UNO) DIAMETER UPVC SLOTTED PIPE (CONSISTENT WITH AS/NZS 1254) WITH
MINIMUM 1,500mm² OPENINGS/M.  JOINTS TO BE RUBBER RING JOINT, BENDS SHOULD BE 45° TO ENSURE THAT THE
PIPE CAN BE FLUSHED. SLOTS SHALL BE A MAXIMUM OF 4MM WIDE.
CORRUGATED PLASTIC PIPE (I.E. 'AG' PIPE) IS NOT ACCEPTABLE DUE TO THE RISK OF COMPRESSION FAILURE AND
ROOT PENETRATION. THE PIPES SHALL BE:
1. SPACED AT A MAXIMUM OF 3m CENTRES.
2. DESIGNED TO CONVEY A MINIMUM FLOW OF 4.45L/S/100m2 OF FILTER AREA. THIS WAS CALCULATED USING

DARCY'S LAW AND ASSUMED EDD OF 0.3m AND FILTER MEDIA DEPTH OF 0.5m AND KSAT OF 100mm/Hr.
FOR LARGE SYSTEMS, THE STANDARD DRAWINGS ADOPT DIA 150mm PIPES SPACED AT 3m CENTRES WHICH MEETS
THIS CRITERIA. FOR SMALLER SYSTEMS DIA 90mm PIPES MY BE USED SUBJECT TO CONFIRMATION THE HGL REMAINS
BELOW THE FILTER MEDIA (AT MAXIMUM DESIGN FLOW). HGL CALCULATIONS SHALL CONSIDER DEPTH OF WEIR
FLOW (REFER SHEET 125), FRICTION & FITTING LOSSES ALONG THE LENGTH OF THE SUBSOIL DRAINAGE PIPE.
ASSUME 50% OF THE DESIGN FLOW CONVEYED AT MID POINT OF PIPE.

LINERS
ALL BIORETENTION SYSTEMS ARE TO BE LINED TO RETAIN WATER. LINING CAN INCLUDE CLAY LINING (MIN. 300mm
COMPACTED THICKNESS), HDPE WATERTIGHT MEMBRANE 1.5mm THICK, GEOSYNTHETIC CLAY LINERS (I.E.
BENTOFIX). THE LINER IS TO EXTEND TO THE SURFACE OF THE MEDIA LAYER WHERE NO BUILDINGS ARE LOCATED
NEXT TO THE SYSTEM. IF BUILDINGS ARE LOCATED NEXT TO THE SYSTEM THE LINER IS TO BE ATTACHED 100mm
ABOVE THE EXTENDED DETENTION DEPTH TO THE SIDE OF THE BUILDING.
INSTALL A LAYER OF NON-WOVEN NEEDLE PUNCHED GEOFABRIC, SUCH AS BIDIM A34 OR APPROVED EQUIVALENT,
UNDER AND OVER HDPE LINERS, TO MINIMISE THE RISK OF DAMAGE CAUSED BY ROCKS IN THE SUBSOIL. ALL HDPE
LINERS SHALL HAVE WELDED WATER TIGHT JOINTS.

GROSS POLLUTANT TRAPS (GPTs)
A GPT IS REQUIRED UPSTREAM OF ALL BIORETENTION BASINS WHERE THE UPSTREAM CATCHMENT > 1ha.  IT MUST
BE LOCATED AWAY FROM UNDERGROUND SERVICES WITH MAINTENANCE ACCESS. IF LOCATED ON PRIVATE LAND
AN EASEMENT OR COVENANT WILL BE REQUIRED.
GPTs SHALL HAVE CONCRETE SURROUNDS WITH CLEAR ACCESS FOR EDUCTOR TRUCKS. THE DIMENSIONS OF THE
CONCRETE SURROUND SHALL BE DETERMINED IN CONSULTATION WITH COUNCIL.
IF A GPT IS USED TO TREAT RUNOFF FROM A CAR PARK, IT MUST BE DESIGNED TO REMOVE OILS.

VEGETATION, SHADING AND MULCHING
PLANTS ARE AN ESSENTIAL COMPONENT OF THE BIORETENTION SYSTEM, REMOVING POLLUTANTS AND MAINTAINING THE
HYDRAULIC CONDUCTIVITY OF THE FILTER MEDIA.  PLANTS MUST BE CAPABLE OF SURVIVING IN THE FILTER MEDIA ENVIRONMENT
(SANDY SOIL, DRY PERIODS WITH INTERMITTENT INUNDATION).  A LIST OF SUITABLE SPECIES IS INCLUDED.
PLANTS IN 50mm TUBES OR HIKO CELLS ARE SUITABLE FOR PLANTING IN BIORETENTION SYSTEMS.  ESTABLISHMENT WATERING
WILL BE REQUIRED, WITH INSTALLATION OF AN AUTOMATIC IRRIGATION SYSTEM.
PLANTS WILL NEED TO BE PRE-ORDERED EARLY IN THE DESIGN PROCESS TO ENSURE THEY ARE AVAILABLE AT THE DESIRED
TIME. ALL PLANTS SHALL BE VIGOROUS AND HEALTHY AND FREE FROM ROOT BALLING AND WEEDS. THE PLANTS SHALL BE
POTTED ON IF A DELAY OCCURS.
DESIGNS MUST CONSIDER SUNLIGHT AVAILABILITY FOR THE PLANTS.  THE ORIENTATION OR DEPTH OF THE SYSTEM CAN CAUSE
EXCESSIVE PLANT SHADING, ESPECIALLY IN WINTER.
BIORETENTION SYSTEMS SHALL NOT BE MULCHED. IF MULCH IS USED ON ADJACENT BATTERS OR SURROUNDING AREAS IT SHALL
BE COVERED BY JUTE SO THAT IT WILL NOT BE WASHED INTO THE BIORETENTION SYSTEM.
DURING ESTABLISHMENT EROSION OF THE BOTTOM OF ACCESS RAMPS & AROUND ALL SURCHARGE PITS SHALL BE CONTROLLED
USING JUTE MATT.

ACCESS
ACCESS FOR MAINTENANCE IS AN ESSENTIAL PART OF SYSTEM DESIGN AND OPERATION. ALL DESIGNS SHALL ENSURE EASE OF
ACCESS WITHOUT UNDUE RISK TO MAINTENANCE PERSONNEL. DEEP BIORETENTION SYSTEMS SHALL INCLUDE AN ACCESS
SYSTEM THAT ENSURES MAINTENANCE CREWS CAN EASILY AND SAFELY CARRY OUT REMOVAL OF LITTER, DEBRIS, SEDIMENT,
REPLANTING, WEEDING AND REPLACEMENT OF THE FILTER MEDIA.

ESTABLISHMENT / STAGING OF WORKS
IT IS RECOMMENDED THAT BIORETENTION SYSTEMS BE ESTABLISHED OFF-LINE WHEREVER POSSIBLE. THIS ALLOWS
VEGETATION TO ESTABLISH WITHOUT BEING IMPACTED BY HIGH STORMWATER FLOWS. DESIGN DRAWINGS SHALL SHOW
TEMPORARY WORKS FOR THE ESTABLISHMENT PHASE, SUCH AS A TEMPORARY COVER ON AN INLET, TEMPORARY IRRIGATION
AND TEMPORARY EROSION CONTROL. REFER TO BIORETENTION SPECIFICATION  FOR FURTHER INFORMATION.
WHEN INCORPORATING WATER QUALITY CONTROLS IN A SUBDIVISION DEVELOPMENT, COUNCIL REQUIRES A STAGED
IMPLEMENTATION. STAGES TYPICALLY INCLUDE:

1. DURING BULK EARTHWORKS PHASE A SEDIMENT BASIN IN PLACE OF THE BIORETENTION.
2. FOLLOWING COMPLETION OF BULK EARTHWORKS A PARTIALLY COMPLETED BIORETENTION WITH SACRIFICIAL LAYER

SHOULD BE CONSTRUCTED TO HAVE THE SUBDIVISION CERTIFICATE / LINEN PLANS RELEASED.
3. ONCE 90% OF CATCHMENT DEVELOPMENT IS COMPLETE A FULLY FUNCTIONAL BIORETENTION SYSTEM IS MADE

OPERATIONAL. THIS IS AT THE DISCRETION OF COUNCIL WHO MAY VARY THIS REQUIREMENT.
4. BIORETENTION ESTABLISHMENT AND MAINTENANCE PERIOD.

MATERIAL
EITHER AN ENGINEERED MATERIAL - A WASHED, WELL GRADED SAND - OR NATURALLY OCCURRING
SAND, A MIXTURE IS PERMITTED.  IT SHOULD BE FREE OF RUBBISH AND WEEDS AND NOT BE
HYDROPHOBIC.  AN APPROVED FILTER MEDIA IS THE (M165) MEDIA FROM BENEDICT SAND AND GRAVEL
OR APPROVED EQUIVALENT.

HYDRAULIC
CONDUCTIVITY

DEPTH

PH 5.5 - 7 AS SPECIFIED FOR "NATURAL SOILS AND BLENDS" (PH : IN WATER)

HYDRAULIC CONDUCTIVITY: THE AS BUILT OR IN-SITU SATURATED HYDRAULIC CONDUCTIVITY RATE OF
THE FILTER MEDIA SHALL BE A MINIMUM OF 125mm/Hr. THE EX-SITU (EX BIN) RATE SHALL BE A MINIMUM
OF 250mm/Hr AND VERIFIED, WITH INDEPENDENT NATA REGISTERED LABORATORY TEST DATA NO
LONGER THAN ONE MONTH OLD. FOR ALL MUSIC MODELS ADOPT THE IN-SITU RATE OF 125mm/Hr.
TESTING OF MEDIA SHALL CONFORM TO ASTM-F1815-11. EVERY 100m3  OF MEDIA SHALL BE TESTED FOR
COMPLIANCE WITH  ALL SPECIFIED CRITERIA IN THIS TABLE.

ELECTRICAL
CONDUCTIVITY

<1.2 DS/M AS SPECIFIED FOR "NATURAL SOILS AND BLENDS"

NUTRIENT
CONTENT

LOW NUTRIENT CONTENT
TOTAL NITROGEN (TN) < 1000 mg/kg
NITROGEN DRAWDOWN > 0.5 (NDI)
AVAILABLE PHOSPHATE (COLWELL) < 80mg/kg
ORTHOPHOSPHATE < 40 mg/kg (IN BOTH STANDARD OR SATURATED SYSTEMS)

500mm TYP BUT VARIES DEPENDING ON SYSTEM SCALE AND SIZE

GRADING OF
PARTICLES

SMOOTH GRADING - ALL PARTICLE SIZE CLASSES SHOULD BE REPRESENTED ACROSS SIEVE SIZES
FROM THE 0.05mm TO THE 3.4mm SIEVE AS PER ASTM F 1632-03 (2010).

           ACCEPTABLE RANGE
(%W/W) RETAINED

CLAY & SILT < 3% (< 0.05 mm)
VERY FINE SAND 5-30% (0.05 - 0.15 mm)
FINE SAND 10-30% (0.15 - 0.25 mm)
MEDIUM SAND 40-60% (0.25 - 0.5 mm)
COARSE SAND < 25% (0.5 - 1.0 mm)
VERY COARSE SAND 0-10% (1.0 - 2.0 mm)
FINE GRAVEL < 3% (2.0 - 3.4 mm)
ORGANIC CONTENT < 5%

IMMIDIATELY PRIOR TO DELIVERY TO SITE A PSD TEST (AS1141) SHALL BE UNDERTAKEN. IF THE
PSD DOES NOT COMPLY A HYDRAULIC CONDUCTIVITY TEST SHALL BE UNDERTAKEN. DELIVERY
SHALL NOT BE APPROVED UNTIL THE MEDIA IS APPROVED. THERE SHOULD BE NO GAP IN THE
PARTICLE SIZE GRADING AND THE COMPOSITION SHOULD NOT BE DOMINATED BY A SMALL
PARTICLE SIZE RANGE.

ORGANIC MATTER CONTENT SHALL BE 3% TO 5% TO SUPPORT VEGETATION.

TO AVOID MIGRATION OF THE FILTER MEDIA INTO THE TRANSITION LAYER THE PARTICLE SIZE DISTRIBUTION SHOULD BE
ASSESSED TO MEET BRIDGING CRITERIA. THE SMALLEST 15% (D15) OF THE TRANSITION LAYER PARTICLES MUST BE NO
GREATER THAN 5 TIMES THE SIZE OF THE LARGEST 15% (D85) OF THE FILTER MEDIA PARTICLES. THAT IS:
D15(TRANSITION) ≤5 x D85(FILTER)
ALTERNATIVE MEDIA MAY BE APPROVED AT THE DISCRETION OF COUNCIL. AS A MINIMUM DETAILED MATERIAL TESTING AND
DEMONSTRATED PERFORMANCE WILL BE REQUIRED. IF ANY RECYCLED MATERIAL IS TO BE USED IT MUST BE
DEMONSTRATED AT THE CONTRACTOR'S EXPENSE THAT THE MATERIAL IS BOTH INERT AND FREE OF CONTAMINANTS.
THE CONTRACTOR SHALL ARRANGE FOR IN-SITU TESTING OF THE SPECIFIED HYDRAULIC CONDUCTIVITY AS SHOWN IN THE
FOLLOWING TABLE.

ORGANIC
MATTER

BATTERS:
BATTERS SHALL BE SCARIFIED WITH A ROTARY HOE. A SOIL FERTILITY REPORT SHALL BE UNDERTAKEN BY A NATA
REGISTERED LAB AND QUALIFIED HORTICULTURIST / SOIL SCIENTIST. BATTERS SHALL BE AMELIORATED TO IMPROVE
FERTILITY IN ACCORDANCE WITH SOIL FERTILITY REPORT.
ALTERNATIVELY REMOVE TOP 200mm OF TOPSOIL AND REPLACE WITH AN  IMPORTED TOPSOIL COMPLIANT WITH AS4419.

SCOUR PROTECTION:
OUTLET PIPES FROM BIORETENTION BASINS WHICH DISCHARGE TO A WATERWAY SHALL HAVE OUTLET PROTECTION
IN ACCORDANCE WITH THE DETAILS SHOWN IN THESE DRAWINGS.

BIORETENTION SIZES & DIMENSIONS:
MAX FILTER AREA TO BE 1000m². IF A FILTER > 1000m2 IS  REQUIRED , USE TWO OR MORE CELLS LINKED IN PARALLEL.
CELLS SHALL NOT BE IN SERIES.

THE MAX WIDTH OF LARGE BIORETENTION SYSTEMS IS TO BE 15m (IF ACCESS IS AVAILABLE FROM BOTH SIDES) OR A
MAXIMUM 7.5m WIDTH IF ONLY ACCESSIBLE FROM ONE SIDE. DESIGN ACCESS TRACKS  IN ACCORDANCE WITH
AUSTROADS PUBLICATION  (AP-G34-13) FOR A 9m SERVICE VEHICLE AND AN EXCAVATOR WITH 9m REACH.  ALL
PARTS OF THE BASIN MUST BE REACHABLE BY EXCAVATOR.

TYPICAL BIORETENTION SIZES

SCALE AREA

TYP. MAXIMUM

CATCHMENT SIZE

APPLICABLE SHEETS

INTRODUCTION/ GENERAL

NOTE:
HANDOVER AND ACCEPTANCE IS SUBJECT TO A PERFORMANCE BASED ASSESSMENT COMPLETED
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INSPECTION/HOLD POINTS
DURING CONSTRUCTION, IT IS CRITICAL THAT THE DESIGNER UNDERTAKES INSPECTIONS AT KEY POINTS, TO ENSURE THAT
BIORETENTION SYSTEMS ARE INSTALLED ACCORDING TO THEIR DESIGN INTENT. THE MINIMUM HOLD POINTS ARE OUTLINED IN
THE TABLE AT RIGHT.
AT EACH STAGE, CHECK THE FINISHED LEVELS (TO BE WITHIN 25mm TOLERANCE) AS WELL AS THE QUALITY OF COMPLETED
WORK. THE SUPERINTENDENT SHALL PROVIDE CERTIFICATION VERIFYING INSTALLATION AND COMPLIANCE AT EACH STAGE.
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STAGING OF BIORETENTION CONSTRUCTION WORKS  DESIGN NOTES 1. WHERE THE UPSTREAM CATCHMENT HAS NOT ACHIEVED 90% OF FINAL CONSTRUCTION, INCLUDING LANDSCAPING, WHERE THE UPSTREAM CATCHMENT HAS NOT ACHIEVED 90% OF FINAL CONSTRUCTION, INCLUDING LANDSCAPING, THE BIORETENTION SYSTEM IS TO BE CONSTRUCTED WITH A SACRIFICIAL LAYER.  2. ONCE THE 90% TARGET HAS BEEN ACHIEVED. THE BIORETENTION SYSTEM IS TO BE CONSTRUCTED WITHIN 6 ONCE THE 90% TARGET HAS BEEN ACHIEVED. THE BIORETENTION SYSTEM IS TO BE CONSTRUCTED WITHIN 6 MONTHS. CAPTURED SEDIMENT AND SATURATED SOIL IS TO BE REMOVED AND THE BIORETENTION SYSTEM CONSTRUCTED AS PER THE DESIGN.  3. THE MAINTENANCE PERIOD OF THE SYSTEM IS TO EXTEND FOR MINIMUM 36 MONTHS FROM WHEN THE THE MAINTENANCE PERIOD OF THE SYSTEM IS TO EXTEND FOR MINIMUM 36 MONTHS FROM WHEN THE BIORETENTION SYSTEM IS FULLY PLANTED BEFORE HANDOVER TO ANY FINAL CUSTODIAN.  4. BIORETENTION SYSTEMS SHALL ACHIEVE A MINIMUM DENSITY OF 8 PLANTS PER m  AT 36 MONTHS AND BE BIORETENTION SYSTEMS SHALL ACHIEVE A MINIMUM DENSITY OF 8 PLANTS PER m  AT 36 MONTHS AND BE 2 AT 36 MONTHS AND BE VIGOROUS, HEALTHY AND FREE OF WEEDS. IT IS THE CONTRACTOR'S RESPONSIBILITY TO ADVISE COUNCIL IF THIS DENSITY IS NOT ACHIEVED AT 26 MONTHS AND TO REPLANT SO THAT ALL PLANTS HAVE BEEN GROWING A MINIMUM OF 12 MONTHS AT THE SPECIFIED DENSITY AT HAND OVER.  5. ANY REQUIREMENT OF FENCING OR OTHER MEASURE TO ENSURE PUBLIC SAFETY IS THE RESPONSIBILITY OF THE ANY REQUIREMENT OF FENCING OR OTHER MEASURE TO ENSURE PUBLIC SAFETY IS THE RESPONSIBILITY OF THE CONTRACTOR AND MUST BE MAINTAINED IN ACCORDANCE WITH COUNCIL OR OTHER REQUIREMENTS FOR THE DURATION OF THE CONSTRUCTION AND ESTABLISHMENT PERIOD.  REFER TO HOLD AND INSPECTION POINTS ON SHEET 101. CONSTRUCTION ACTIVITIES CAN GENERATE LARGE SEDIMENT LOADS IN RUNOFF WHICH CAN SMOTHER VEGETATION AND CLOG BIORETENTION FILTER MEDIA. BIORETENTION BASINS ARE BEST CONSTRUCTED IN STAGES, IN CONJUNCTION WITH OTHER DEVELOPMENT ACTIVITIES:  STAGE 1 TEMPORARY SEDIMENT BASIN - EXCAVATE BULK EARTHWORKS, INSTALLATION OF OUTLET TO MEET REQUIREMENTS OF BLUE BOOK, INSTALLATION OF SYSTEM INLET HEADWALL, SURROUNDED EACH SIDE BY TEMPORARY ROCK DISSIPATOR. DISSIPATOR SHALL EXTEND A MINIMUM OF 2m AROUND THE INLET HEADWALL AND HAVE A D  = 300mm.  50 = 300mm.  STAGE 2 FUNCTIONAL INSTALLATION OF SACRIFICIAL BIORETENTION - ONCE UPSTREAM CATCHMENTS BULK EARTHWORKS ARE COMPLETE AND ROADS AND TRUNK DRAINAGE COMPLETED A SACRIFICIAL FILTER SYSTEM SHALL BE CONSTRUCTED. THIS INCLUDES:   REMOVAL OF TEMPORARY ROCK DISSIPATOR AT SYSTEM INLET HEADWALL.   REMOVAL OF ALL SEDIMENT   INSTALLATION OF GEOTEXTILE AND LINERS UNDER  INSTALLATION OF SUBSOIL DRAINS AND DRAINAGE LAYERS. TEMPORARY SUPPORT FLUSHING POINTS   INSTALLATION OF 250mm OF TRANSITION LAYER   INSTALLATION OF TEMPORARY GEOTEXTILE AND 150mm MEDIA OR COARSE SAND LAYER  INSTALLATION OF WASHED TURF OVER THE SACRIFICIAL MEDIA LAYER  STAGE 3 COMPLETION OF BIORETENTION ONCE 90% DEVELOPMENT HAS OCCURRED- REMOVAL OF TURF, SACRIFICIAL MEDIA LAYER AND TEMPORARY GEOTEXTILE INSTALLATION OF:   SEDIMENT FOREBAY  UPPER 200mm OF TRANSITION LAYER   FILTER MEDIA LAYER   PLANTING REMOVAL OF ALL SEDIMENT FROM PIPES, INLETS AND OUTLETS. STAGE 4 ESTABLISHMENT OF BIORETENTION SYSTEM FOR MONTHS 0 - 12 AFTER COMPLETION:   OPERATION OF AUTOMATIC IRRIGATION SYSTEM  TEMPORARY BLOCKAGE OF DIVERSION ESTABLISHMENT OF BIORETENTION SYSTEM FOR MONTHS 13 - 36 AFTER COMPLETION:   WEEDING  PLANT REPLACEMENT AS REQUIRED.   
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FASTEN GRATES TO CONCRETE WITH MASONRY ANCHOR BOLTS MIN. 12MM DIA WITH WASHER OR HOLD DOWN BRACKET ALL IN CORROSION RESISTANT STEEL (CRES).
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CUTOUT FOR TREE
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50mm SOAKSTONE ON TWO PART GRATE "WELDLOK GRATE B40-323"
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100mm DIA PVC PIPE
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CLASS D SOLID LID
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900 x 430 CLASS D GG42D  BY WELDLOCK OR SIMILAR
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PVC PIPE CONNECTED TO STORMWATER SYSTEM DOWN STREAM 
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FLUSHING POINT REFER SHEET 120 DETAIL 7
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50mm SOAKSTONE  ON WELDLOK GRATE OR APPROVED EQUIVALENT
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SLOTTED PVC PIPE CONNECTED TO STORMWATER PIT OR TOP OF PIPE.
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A34 GEOTEXTILE LINER OUTSIDE OF A 1.5MM HDPE LINER
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DESIGNATED TREE SPECIES REFER TO COUNCILS APPROVED LANDSCAPE PLAN
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SOIL SURFACE
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MEDIA BLEND TO BE DESIGNED BY AN EXPERIENCED SOIL SCIENTIST OR HORTICULTURALIST & APPROVED BY COUNCIL
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100mm TRANSITION LAYER

AutoCAD SHX Text
150mm DRAINAGE LAYER
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SECTION A NTS
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 100 PIPE ALLOWING WATERTO FLOW INTO TREE PIT 
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SECTION B NTS
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 100 PIPE ALLOWING WATERTO FLOW INTO TREE PIT
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GRATE
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DETAIL 142-2 TREE PIT CORNER REINFORCEMENT NTS
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DETAIL 142-1 TREE PIT WALL DETAIL NTS
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N12 CORNER BARS @ 200 C/C
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SL92 CENTRALLY PLACED
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SL92 CENTRALLY PLACED
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TREE GRATE AND FIXINGS
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DESIGN NOTES 1. ALL CONCRETE KERBS AND GRATES TO BE FLUSH WITH SURROUNDING ALL CONCRETE KERBS AND GRATES TO BE FLUSH WITH SURROUNDING PAVEMENT AND KERB.  2. FOOTPATHS TO BE REINSTATED AS PER COUNCIL STANDARD (WHERE FOOTPATHS TO BE REINSTATED AS PER COUNCIL STANDARD (WHERE REQUIRED).  3. BIORETENTION TREE PITS SHOULD NOT BE PLACED ON CRESTS WHERE THEY BIORETENTION TREE PITS SHOULD NOT BE PLACED ON CRESTS WHERE THEY DO NOT RECEIVED ADEQUATE HYDRAULIC LOADING.  4. CARE SHOULD BE TAKEN WHEN LOCATING PITS IN SAGS. ENSURE THAT:  CARE SHOULD BE TAKEN WHEN LOCATING PITS IN SAGS. ENSURE THAT:  4.1. THE TREE PIT IS NOT OVERLOADED HYDRAULICALLY  4.2. THE SAG IS NOT TRAPPED WHICH COULD RESULT IN SURFACE PONDING.
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