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APPENDIX A
Technical Drawing Catalogue

Provides a catalogue of Green Infrastructure design drawings, 

separated into various design elements

CONCRETE KERB EDGE

Source: Moreland WSUD Guidelines - SK006
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PLANTED BUFFER EDGE

Source: Moreland WSUD Guidelines - SK013

BLUESTONE STEPPED EDGE

PEDESTRIAN REFUGE EDGE

Source: Moreland WSUD Guidelines - SK008

Source: Moreland WSUD Guidelines - SK008
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BLUESTONE CHANNEL INLET

Source: E2Designlab for City of Yarra Green Infrastructure Guidelines (YSD306 shown on right)

GRATED INLET CHANNEL

Source: Moreland WSUD Guidelines - SK

MODIFIED YSD306 BLUESTONE PITCHER KERB TO 
ALLOW STORMWATER TO DROP INTO TREE PIT

50mm MIN.
DEPTH

CONCRETE

100mm MIN. DEPTH
3% CEMENT TREATED
CRUSHED ROCK ( CLASS 2)

NOM 480

GREY COLOURED CEMENT

SPECIFICATIONS
..

40  150
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150SA
W
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SLURRY AS PER Y.C.C

25MPa
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E

MORTAR AS PER Y.C.C
STANDARDS

GREY COLOURED CEMENT
..

ENGINEER
OR AS SPECIFIED BY THE SUPERVISING 
TO TOP OF KERB AS PER EXISTING
ASPHALT FOOTPATH TO MATCH 

BACKFILL WITH
CLASS 2 F.C.R PLUS
STD FOOTPATH
PAVING DETAILS.

GENERAL NOTES
1. BLUESTONE BLOCKS (PITCHERS) ARE NOMINALLY

300x255x150mm.
2. PITCHER KERB TO BE LAID IN STRETCHER BOND

PATTERN.
3. THIS DRAWING TO BE READ IN CONJUNCTION WITH

COUNCIL SPECIFICATION "CONSTRUCTION OF
PITCHER KERB AND CHANNEL AND PRAM
CROSSINGS".

4. DAMAGED AND UNSUITABLE PITCHERS TO BE
REPLACED.

5. INVERT TO BE FINISHED TO GRADE WITH WOODEN
FLOAT. INVERT JOINT TO BE NOM. 35mm, OTHER
JOINTS TO BE NOM. 15mm

6. CEMENT TREATED CRUSHED ROCK BEDDING
BELOW THE CHANNEL SHALL HAVE A MINIMUM
COMPACTED DENSITY OF 90% OF THE MODIFIED
AASHO VALUE. CEMENT TREATED CRUSHED ROCK
IN FRONT OF THE CHANNEL SHALL HAVE A MINIMUM
COMPACTED DENSITY OF 95% OF THE MODIFIED
AASHO VALUE.

Richmond Town Hall 333 Bridge Road Richmond PO Box 168 Richmond 3121
Phone (03) 9205 5010       Fax (03) 8417 6666

Drawing Title:
PITCHER KERB &TWO PITCHER
CHANNEL

Scale at A4  N.T.S

Yarra Standard: YSD306

REV DATE DRAWN BY
A 29/11/07 HL
B 30/04/12 DKC
C 04/10/13 OK
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KERB INLET TO GRATED TREE PIT

CONCRETE KERB BREAKOUT

Source: Brisbane City Council Standard Drawings - BSD-9061

Source: Brisbane City Council Standard Drawings - BSD-8331
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KERB INLET TO GRATED TREE PIT

CHANNEL INLET TO GRATED TREE PIT

Source: City of Yarra

Source: City of Melbourne
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GRATED TREE PIT BEHIND KERB WITH STRUCTURAL SOILS

Source: E2DesignLab
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BLUESTONE KERB WITH 90mm HOLES BORED TO
PROVIDE STORMWATER INLET FOR TREEPIT.

BLUESTONE INLET TO HAVE 30mm BENCH CUT AT
REAR TO SEAT THE METAL TREE GRATE.

ROAD BASE (DEPTH VARIES)

100mm

BACK-OF-KERB AG-DRAIN ALSO
SERVICES TREE PIT.

ENSURE TREE IS WELL
SUPPORTED AND

ANCHORED DURING
ESTABLISHMENT.

220mm

150mm1200mm

STRUCTURAL SOIL MIX. 5 TO 1 AGGREGATE
TO FILLER SOIL RATIO. SEE
SPECIFICATIONS FOR DETAILS

AVOID ALIGNMENT OF EXISTING AND
PLANNED UNDERGROUND SERVICES.OPEN-WEAVE/HIGHLY PERMEABLE GEOTEXTILE BETWEEN

THE TREE MIX MEDIA AND AGGREGATE IN THE AG TRENCH.
NO SOCK AROUND AG PIPE.  MINIMUM STRENGTH OF
CLASS 3 IS REQUIRED.

TREE PIT SOIL SURFACE 100MM BELOW
KERB IL PROVIDES 100MM EXTENDED

DETENTION DEPTH.

BACKFILL WITH COMPACTED FINE CRUSHED
ROCK  TO SATISFY YSD 102 TRENCH DETAILS FOR

UNDERGROUND DRAINS IN ROAD RESERVES.
ANGLE OF REPOSE TO SATISFY STRUCTURAL

REQUIREMENTS (1V:0.5H SUGGESTED)

PAVER TO COVER AGGREGATE SURFACE AND
DIRECT FLOWS TOWARDS TREE MEDIA SURFACE.

BACKFILL AS REQUIRED FOR
FOOTHPATH BASE.
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BLUESTONE KERB WITH 90mm HOLES BORED TO
PROVIDE STORMWATER INLET FOR TREEPIT.

BLUESTONE INLET TO HAVE 30mm BENCH CUT AT
REAR TO SEAT THE METAL TREE GRATE.

100mm

ENSURE TREE IS WELL
SUPPORTED AND

ANCHORED DURING
ESTABLISHMENT.

50mm CLEAN WASHED SAND
COMPACTED TO 95% MRC.

BASE OF PIT TO BE FREE OF
DEBRIS AND LEVEL.

220mm

150mm1200mm
STRATAVAULT GENERATION 6 STRUCTURAL
SOIL MODULES.
30 SERIES (300KPA ULTIMATE STRENGTH)
BACKFILLED WITH SANDY LOAM SOIL
(REFER TO SPECIFICATION)

SECUGRID 30-30 OR APPROVED
EQUIVALENT TO LINE TREE PIT EXCAVATION.

AVOID ALIGNMENT OF EXISTING AND
PLANNED UNDERGROUND SERVICES.

OPEN-WEAVE/HIGHLY PERMEABLE GEOTEXTILE BETWEEN
THE TREE MIX MEDIA AND AGGREGATE IN THE AG TRENCH.

NO SOCK AROUND AG PIPE.  MINIMUM STRENGTH OF
CLASS 3 IS REQUIRED.

BACKFILL EXCAVATION
EXTENT WITH STRUCTURAL
SOIL AGGREGATE MIX. (MIN
150mm WIDTH AROUND
EXTEND OF STRATAVAULTS).
REFER TO SPECIFICATIONS
FOR DETAILS.

FILL TREE PIT WITH STRATAVAULT CELLS DURING
CONSTRUCTION PHASE.
TO PLANT TREES, REMOVE ONE STRATAVAULT SECTION
DIRECTLY BENEATH TREE GRATE.

TREE PIT SOIL SURFACE 100MM BELOW
KERB IL PROVIDES 100MM EXTENDED

DETENTION DEPTH.

PAVER TO COVER AGGREGATE SURFACE AND
DIRECT FLOWS TOWARDS TREE MEDIA SURFACE.

BACKFILL WITH COMPACTED FINE CRUSHED
ROCK  TO SATISFY YSD 102 TRENCH DETAILS FOR

UNDERGROUND DRAINS IN ROAD RESERVES.
ANGLE OF REPOSE TO BE SATISFIED BY

STRUCTURAL SOIL CELLS.

ROAD BASE (DEPTH VARIES)

MIN
150mm

BACK-OF-KERB AG-DRAIN ALSO
SERVICES TREE PIT.

600mm150mm

BACKFILL AS REQUIRED FOR
FOOTHPATH BASE.

GRATED TREE PIT BEHIND KERB WITH STRATAVAULT

Source: E2DesignLab
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ON-ROAD OPEN TREE PIT WITH BLUESTONE KERB INLET

Source: E2DesignLab
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ON-ROAD PERMEABLE PAVEMENT WITH STRUCTURAL SOILS

Source: E2DesignLab

INSTALL 100mm AG-DRAIN IN
AGGREGATE TRENCH. CONNECT
TO DOWNSTREAM STORMWATER
PIT.

ENSURE TREE IS WELL
SUPPORTED AND

ANCHORED DURING
ESTABLISHMENT.

220mm

150mm1200mm

FILL TREE PIT WITH STRATAVAULT CELLS DURING
CONSTRUCTION PHASE.
TO PLANT TREES, REMOVE ONE STRATAVAULT SECTION
DIRECTLY BENEATH TREE GRATE.

OPEN-WEAVE/HIGHLY PERMEABLE GEOTEXTILE BETWEEN
THE TREE MIX MEDIA AND AGGREGATE IN THE AG TRENCH.
NO SOCK AROUND AG PIPE.  MINIMUM STRENGTH OF
CLASS 3 IS REQUIRED, TOGETHER WITH A RELATIVELY
HIGH PERMITTIVITY OF 0.2 S-1 AND EOS OF BETWEEN 85
AND 230 PM. (AS PER VICROADS SPEC).

PERMEABLE ASPHALT, CONCRETE OR
PAVERS TO ALLOW RUNOFF TO REACH

SOIL VOLUME.

STRUCTURAL SOIL MIX. 5 TO 1 AGGREGATE
TO FILLER SOIL RATIO. SEE

SPECIFICATIONS FOR DETAILS

COMPACTED CRUSHED ROCK AS
REQUIRED FOR FOOTPATH BASE

STRUCTURAL
SOIL DEPTH

500mm-1200mm

BACKFILL WITH COMPACTED FINE CRUSHED
ROCK  TO SATISFY YSD 102 TRENCH DETAILS FOR
UNDERGROUND DRAINS IN ROAD RESERVES.

ANGLE OF REPOSE TO SATISFY
STRUCTURAL REQUIREMENTS
(1V:0.5H SUGGESTED)
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ON-ROAD PERMEABLE PAVEMENT WITH STRATAVAULT

Source: E2DesignLab

INSTALL 100mm AG-DRAIN IN
AGGREGATE TRENCH. CONNECT
TO DOWNSTREAM STORMWATER
PIT.

ENSURE TREE IS WELL
SUPPORTED AND

ANCHORED DURING
ESTABLISHMENT.

50mm CLEAN WASHED SAND
COMPACTED TO 95% MRC.

BASE OF PIT TO BE FREE OF
DEBRIS AND LEVEL.

220mm

150mm1200mm

STRATAVAULT GENERATION 6 STRUCTURAL SOIL MODULES.
30 SERIES (300KPA ULTIMATE STRENGTH)
BACKFILLED WITH SANDY LOAM SOIL (REFER TO
SPECIFICATION). ENSURE STRATAVAULTS PROVIDE
ADEQUATE CAPACITY FOR ROADWAY.

SECUGRID 30-30 OR APPROVED
EQUIVALENT TO LINE TREE PIT EXCAVATION.

BACKFILL WITH AGGREGATE

FILL TREE PIT WITH STRATAVAULT CELLS DURING
CONSTRUCTION PHASE.
TO PLANT TREES, REMOVE ONE STRATAVAULT SECTION
DIRECTLY BENEATH TREE GRATE.

BACKFILL WITH STRUCTURAL
SOIL AGGREGATE MIX.

REFER TO SPECIFICATIONS
FOR DETAILS.

OPEN-WEAVE/HIGHLY PERMEABLE GEOTEXTILE BETWEEN
THE TREE MIX MEDIA AND AGGREGATE IN THE AG TRENCH.
NO SOCK AROUND AG PIPE.  MINIMUM STRENGTH OF
CLASS 3 IS REQUIRED, TOGETHER WITH A RELATIVELY
HIGH PERMITTIVITY OF 0.2 S-1 AND EOS OF BETWEEN 85
AND 230 PM. (AS PER VICROADS SPEC).

PERMEABLE ASPHALT, CONCRETE OR
PAVERS TO ALLOW RUNOFF TO REACH

SOIL VOLUME.

SINGLE STRATACELL
600mm WIDTH

SPACER
150mm
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TREE GRATE AND GUARD INSTALLATION DETAILS

Source: City of Darebin Reservoir Retail Activity Centre
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‘GREEN-BLUE’ RAINGARDEN SECTION

Source: E2DesignLab 
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Source: E2DesignLab

GREEN-BLUE KERB AND CHANNEL TREE PIT
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Source: E2DesignLab

GREEN-BLUE BUMP OUT TREE PIT
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PERMEABLE PAVEMENTS AND STRUCTRUAL SOILS WITH TREE PITS

Source: E2DesignLab
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Source: E2DesignLab

GRATED TREE PIT WITH STRUCTURAL SOILS
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TREE GRATE AND GUARD INSTALLATION DETAILS

Source: City of Darebin Standard Details - 04/DD02
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OPEN TREE PIT WITH KERB OPENING

Source: Moreton Bay Regional Council Standard Drawings - SL-1015
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Green-Blue Infrastructure Manual

APPENDIX B
Standard Specifications

Provides standard specifications for the following design elements:

 
•	 Tree Pit Soil Mix
•	 Filter Media 
•	 Treatment Vegetation
•	 Tree Species

•	 Permeable Pavement
•	 Structural Soil Systems
•	 Safety Edge Considerations
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The soil mix for Green-Blue tree pits has been designed to balance the need for 
permeability and moisture holding capacity. The hydraulic conductivity is less 
than that of raingarden filter media and designed to promote optimal tree growth 
conditions.

Tree pit soil shall be sourced by the Contractor from an approved supplier. 
Approval shall be obtained from the Principal prior to purchase. 

Saturated hydraulic conductivity

In the range of 30 - 50 mm/hr. If the hydraulic conductivity exceeds 100 mm/hr it 
should be amended to increase the soil moisture retention capacity and reduce 
hydraulic conductivity to within the range by mixing with fine sand or loamy sand 
with low nutrient content.

Particle size distribution (PSD) - composition (w/w) requirements

The material shall preferably meet the following particle size distribution shown 
in Table 3, however this should be treated as a guide and meeting the hydraulic 
conductivity, nutrient and soil moisture requirements are of greater importance.

B.

Description Proportion Grading

Clay & Silt <10% <0.05 mm

Very Fine Sand 10-30% 0.05-0.15 mm

Fine Sand 10-30% 0.15-0.25 mm

Medium to Coarse Sand 20-40% 0.25-1.0 mm

Coarse Sand 4-10% 1.0-2.0 mm

Fine Gravel <3% 2.0-3.4 mm

Particle Size Distribution

Soil nutrition
The tree pit soil mix shall comply with the following specifications as defined by 
AS4419 – 2003 (Soils for Landscaping and Garden Use);

•	 Organic Matter Content – 4-8% (w/w). An organic content higher than 5% is 
likely to result in leaching of nutrients. 

•	 pH 5.5 – 7.5 before delivery to site, add dolomite as required.

•	 Electrical Conductivity (EC) <1.2 dS/m. 

•	 Orthophosphate content <50 mg/kg. 

•	 Total nitrogen content < 800 mg/kg.

Potential tree pit soil mix shall be assessed by an arborist to ensure it is capable 
of supporting a healthy vegetation community. This assessment should take into 
consideration delivery of nutrients by stormwater. Any component or soil with 
high levels of salt (as determined by EC measurements), high levels of clay or 
silt particles (exceeding the particle size limits set above), or any other extremes 
which may retard tree growth should be rejected.

Soil moisture storage capacity

The soil should have a volumetric water content of >=20% and preferably >=25% 
at the optimum root zone depth.

1. Tree Pit Soil Mix
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B.

Testing requirements
Tests are to be undertaken on tree pit soil mix prior to delivery and again from the 
onsite stockpile to confirm soil suitability and conformance with the above described 
requirements. Testing shall be conducted by a NATA approved laboratory, and a 
copy of the test results sent to the project superintendent for approval, prior to the soil 
installation. 

The submission shall include the following test results to determine whether a soil is 
suitable:

•	 Saturated hydraulic conductivity (HC) in accordance with AS 4419, ASTM F1815-
06.

•	 Particle size distribution in accordance with ASTM 1289.3.6.1 – 2009.

•	 Soil moisture release curve.

•	 pH, salts and nutrients

The F1815-06 test uses a compaction method that best represents field conditions. 
The Contractor shall allow for the testing of three (3) delivered samples taken from the 
stockpile prior to placement. The Contractor shall allow for a minimum of 3 working 
days for the testing and reporting of filter media. All costs associated with testing 
should be included in the Contractors price for supply. Recommendations for suitable 
testing labs can be made by the Principal if required.

The Contractor must provide testing of the filter media and submit testing results to 
the superintendent. Any unsatisfactory media will need to be removed from site and 
replaced with specified and approved media.

 

 

1. Tree Pit Soil Mix (cont.)
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1

2. Filter Media

B.

The filter material shall preferably be based on a ‘washed sand’ of siliceous or 
calcareous origin, one that has been mined and processed. Topsoils are not 
usually suitable. ‘Burdettes Turf 200’ or ‘Daisy’s garden supplies bio-drain’ or 
similar may be suitable as a base with amendment or addition of sandy loam soil 
to increase soil moisture retention, reduce hydraulic conductivity and meet the 
particle size distribution requirements.

Filter media shall be sourced by the Contractor from an approved supplier. 
Approval shall be obtained from the Principal prior to purchase. 

Filter media properties
Saturated hydraulic conductivity

In the range of 100 - 200 mm/hr. If the hydraulic conductivity exceeds 200 mm/hr 
it should be amended to increase the soil moisture retention capacity and reduce 
hydraulic conductivity to within the range by mixing with fine sand or loamy sand 
with low nutrient content.

Particle size distribution (PSD) - composition (w/w) requirements

The material shall preferably meet the following particle size distribution shown 
in Table 2, however this should be treated as a guide and meeting the hydraulic 
conductivity, nutrient and soil moisture requirements are of greater importance.

Table 2. Particle Size distribution
Description Proportion Grading

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 to Coarse Sand 40-60% 0.25-1.0 mm

Coarse Sand 7-10% 1.0-2.0 mm

Fine Gravel <3% 2.0-3.4 mm

The total clay and silt mix should be less than 3% (w/w) to reduce the likelihood of 
structural collapse. The filter media should be well-graded i.e., it should have all 
particle size ranges present from the 0.075 mm to the 4.75 mm sieve (as defined 
by AS1289.3.6.1 - 1995). There should be no gap in the particle size grading, and 
the composition should not be dominated by a narrow particle size range. 

Soil nutrition
The filter media shall comply with the following specifications as defined by 
AS4419 – 2003 (Soils for Landscaping and Garden Use);

•	 Organic Matter Content – less than 5% (w/w). An organic content higher than 
5% is likely to result in leaching of nutrients

•	 pH 6.2 – 6.8 before delivery to site, add dolomite as required

•	 Electrical Conductivity (EC) <1.2 dS/m

•	 Orthophosphate content <50 mg/kg

•	 Total nitrogen content < 800 mg/kg

Potential filter media shall be assessed by a horticulturalist to ensure it is capable 
of supporting a healthy vegetation community. This assessment should take into 
consideration delivery of nutrients by stormwater. Any component or soil with 
high levels of salt (as determined by EC measurements), high levels of clay or 
silt particles (exceeding the particle size limits set above), or any other extremes 
which may retard plant growth should be rejected.

Soil moisture storage capacity
The soil should have a volumetric water content of >=15% and preferably >=20% 
at the optimum root zone depth.
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Testing requirements
Tests are to be undertaken on all filter media prior to delivery and again from 
the on-site stockpile to confirm soil suitability and conformance with the above 
described requirements. Testing shall be conducted by a NATA approved 
laboratory, and a copy of the test results sent to the project superintendent for 
approval, prior to the filter soil installation. 

The submission shall include the following test results to determine whether a soil 
is suitable:

•	 Saturated hydraulic conductivity (HC) in accordance with AS 4419, ASTM 
F1815-06

•	 Particle size distribution in accordance with ASTM 1289.3.6.1 – 2009

•	 Soil moisture release curve

•	 pH, salts and nutrients

The F1815-06 test uses a compaction method that best represents field 
conditions. The Contractor shall allow for the testing of three (3) delivered samples 
taken from the stockpile prior to placement. The Contractor shall allow for a 
minimum of 3 working days for the testing and reporting of filter media. All costs 
associated with testing should be included in the Contractors price for supply. 
Recommendations for suitable testing labs can be made by the Principal if 
required.

The Contractor must provide testing of the filter media and submit testing results 
to the superintendent. Any unsatisfactory media will need to be removed from site 
and replaced with specified and approved media.

Amelioration of top 150 mm of filter media
The top 150 mm of the filter medium should be ameliorated with appropriate 
organic matter, fertiliser and trace elements with the constituents and quantities as 
recommended by the soil assessor or detailed in Table 3.

B.

Constituent
Quantity  

(kg/100m2 Filter Area)
Granulated Poultry 

Manure Fines
50

Superphosphate 2

Magnesium Sulphate 3

Potassium Sulphate 2

Trace Element Mix 1

Fertilizer NPK (16.4.14) 4

Lime 20

Amelioration to top 150mm of Filter Media

2. Filter Media (cont.)
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Transition and submerged zone layers
In a standard raingarden system a transition layer is included. In a submerged zone 
system the transition layer also functions as a submerged zone layer. To prevent 
the filter media from washing into the drainage layer, a transition layer is required 
between the filter media and fine gravel drainage layer. The transition layer should be 
a clean, well graded coarse sand material containing <2% fines. 

The transition layer must meet ‘bridging’ criteria as follows based on engineering 
principles that rely on the largest 15% of the overlying layer particles ‘bridging’ with 
the smallest 15% of the underlying layer particles. This results in smaller voids, which 
prevent the migration of filter media particles into the sand. 

The particle size distribution of the transition layer shall be assessed to ensure it 
meets the following criteria:

D15 (transition layer) is less than or equal to 5 x D85 (filter media) where:

•	 D15 (transition layer) is the 15th percentile particle size in the transition layer 
material, and

•	 D85 (filter media) is the 85th percentile particle size in the filter media.

AND

D15 (drainage layer) is less than or equal to 5 x D85 (transition layer) where:

•	 D15 (drainage layer) is the 15th percentile particle size in the drainage layer 
material, and

•	 D85 (transition layer) is the 85th percentile particle size in the transition layer.

A suitable product is washed A3 filter sand (Vicroads) with 90% particles retained 
above 0.25 mm. The transition layer shall be tested to determine its particle size 
distribution to ensure it meets the required grading and ‘bridging’ criteria. The 
superintendent may also require testing of hydraulic conductivity.

Where the transition layer is also required to function as a submerged zone, it should 
be constructed using transition layer material as described above with addition of 
carbon sources and mixed as follows (per 100 L): 

•	 98 Litres of Transition Layer Material. 

•	 500 g biodegradable sugar cane mulch. 

•	 1.5 kg recycled, untreated hardwood chips or plantation hardwood chips. 

The purpose of the submerged zone is to temporarily hold water for plants for 
a longer period of time and allow anaerobic (no air) processes to break down 
nutrients to occur below the aerobic root zone.

Drainage layer
The purpose of the drainage layer is to convey infiltrated flows horizontally 
across the base of the system into the slotted underdrainage pipes. The slotted 
underdrainage pipes that convey the treated stormwater are to be 100 mm in 
diameter and surrounded by the gravel drainage layer.

The drainage layer shall have a uniform thickness of 200 mm. Suitable materials 
include coarse sand (coarser than transition layer) or washed fine gravel in the 
range 2 mm - 7 mm. Scoria and unwashed gravels with a significant quantity of 
fine particles are not acceptable.

The transition layer shall be tested to determine its particle size distribution to 
ensure it meets the required grading and ‘bridging’ criteria. The superintendent 
may also require testing of hydraulic conductivity.

Installation of filter media
The filter media shall be lightly compacted during installation to prevent migration 
of fine particles. A single pass for each lift with a drum lawn roller should be 
performed. Under no circumstance should heavy compaction or multiple-passes 
be made. Filter media should be installed and compacted in two lifts to achieve 
the finished compacted depth.

Hold points
The contractor shall seek approval from the superintendent before proceeding to 
the next stage at the following inspection hold points and allow 24 hours’ notice 
for a council representative to attend site inspections:

•	 Provision of samples and specified test results for all materials (filter media, 
submerged zone (transition layer media) and drainage media).

•	 At completion of drainage connections associated with raingarden and before 
backfill with soil material including gravel, sand, soil or filter media. Under-
drainage must not be installed with filter socks. 

•	 Placement of any soil material within raingarden including drainage layer, 
transition/submerged zone layer and filter media.

•	 Practical completion of raingarden including plants and rock work.

2. Filter Media (cont.)
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Stormwater treatment vegetation shall planted with an average finished density 
of approximately 8 plants/m2. Individual species for each mix will be distributed 
within the area so that the final layout is a well-mixed assortment of different plant 
types. The plants shall cover the entire base of the raingarden. 

The subsoils (filtration media or in-situ soil) shall be well saturated the previous 
day prior to the planting of vegetation. Plants are to be supplied as 50 mm tubes. 
All waste is to be disposed of by the Contractor. An inspection shall be made 
by the Superintendent or their representative following completion of planting 
to ensure that vegetation has been planted in such a manner as to ensure 
successful establishment and as per the intended design. Any plants deemed to 
be unsatisfactorily planted shall either be replanted or replaced at the Contractors 
expense. 

At least 50% of raingarden plant species must be selected for effective 
stormwater treatment. Arborists and/or a water sensitive urban design expert 
should be consulted before the specification of plantings to ensure they suit the 
context and conditions. 

3. Stormwater Treatment Vegetation 

Green-Blue Infrastructure Manual
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The choice of tree species in Green infrastructure is influenced by a range of 
factors that include available overhead space, leaf fall, infrastructure risk, native/
exotics and aesthetic considerations. Available overhead space for tree canopy 
must be considered to avoid issues with streetscape infrastructure (powerlines, 
street awnings etc.). Full mature canopy and future infrastructure works must be 
considered when assessing appropriate tree species for a site. Tree species with 
small canopies are recommended for sites with overhead constraints. 

Both native and exotic trees can be implemented in Green infrastructure. Native 
species tend to be non-deciduous and therefore lend themselves to more 
successful implementation within open tree pits and permeable pavement 
systems. Native species are also generally better suited to Australian conditions 
and can be hardier through dry periods.

Deciduous trees can have a large impact on the performance of permeable 
pavements and other infiltration systems. Autumn leaf litter can block inlets and 
the high concentration of organic material can hamper the ability of water to soak 
into the system. Permeable pavements are susceptible to blockage as leaves 
decompose. Where possible, avoid planting deciduous species in or around open 
tree pits or permeable pavements. When deciduous species must be near these 
systems, ensure that maintenance schedules are increased throughout autumn to 
intercept leaf fall. 

Certain species have aggressive root systems that actively seek out underground 
water, and can cause problems for nearby underground infrastructure. Care must 
be taken when planning Green infrastructure near underground services. Arborists 
should be consulted before the specification of plantings to ensure they suit the 
context and conditions. 

4. Tree Species for Green Infrastructure

City of Yarra Urban Forest 

The City of Yarra has 20,854 public street trees and a great many more park and 
private trees in the City of Yarra. Together, they provide a 17% tree canopy cover 
over the municipality. The figure below provides a breakdown of the 10 most 
common street tree species in Yarra. Six of the top ten species are exotic deciduous 
species, meaning they drop their leaves for winter. The other four species are 
natives, though not indigenous to the Yarra region.

10 public tree species found in City of Yarra. The Snow in Summer paperbark and 
Acacia implexa are no longer being planted as urban street trees (City of Yarra, 
2017).

Data collected for the 2017 Urban Forest Strategy has identified the potential loss of 
10% of Yarra’s street tree population in 10 years, and a further 24% in 11-20 years. 
If left unmanaged this will greatly impact the liveability of the city and expand areas 
susceptible to excessive heat generation and retention. Council aims to increase 
canopy cover in Yarra by 25% (from 2014 levels) by 2040. This represents an 
increase from 17% to 21.25% total canopy (City of Yarra, 2017).
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4. Tree Species for Green Infrastructure (cont.)

Street Tree Selection Criteria

Environmental factors

•  Climate: Consider that in addition to the prevailing climate of the inner-city, there 
are micro-climatic conditions that exist within the built environment, such as wind 
tunnels, reduced solar amenity, radiated heat from surrounding buildings and 
pavements.

•  Soils:  Consider that the soils may be highly modified or disturbed and in poor 
condition. Compacted soils and paved areas will also reduce the amount of 
oxygen that is available to the roots.

•  Contribution towards micro-climate:  Chose species that can improve the 
micro-climate of the street, for example by providing shade and reducing glare 
and ultra-violet light in summer, and/or winter deciduous trees that will allow sun 
through in the colder months.  

•  Minimal water requirements:  In order to reduce reliance on potable water use, 
species selected must be able to survive without further watering beyond early 
establishment.

•  Tolerance of pests and diseases:  Consider use of a diversity of tree species to 
reduce the impact of a particular pest or disease on any single species.

•  Wildlife habitat:  Preference the use of locally native and indigenous tree and 
plant species adjacent to waterways.

•  Low risk of becoming an environmental weed: – species that pose a risk of 
becoming an environmental weed are generally not considered suitable. This is 
particularly important given proximity to the Yarra River environs. 

Management Requirements

•  High performing species: Preference trees that establish quickly and those that 
have consistently performed well in local conditions.

•  Litter (leaf, fruit) at acceptable levels:  Preference species (or cultivars of 
species) with low levels of leaf and fruit drop where this is likely to be an issue.

•  Minimal disturbance by roots to pavements, kerbing and roads:  Plant 
appropriately sized trees to ensure there is sufficient space above and below 
ground to allow the tree to grow undisturbed to prevent damage of surrounding 
hardscape by vigorous tree roots.

•  Low maintenance requirements:  Chose appropriate species that once 
established, should not require additional watering, fertilising and pruning beyond 
that of routine maintenance

Streetscape Aesthetics

•  Unity: Establish strong and consistent planting theme with regularly spaced, 
single species planting on each side of the street. Where street conditions vary 
along the length, create a coherent streetscape character by restricting the 
number of tree species used in each street to a maximum of two.

•  Scale:  Create the desired scale within the streetscape through use of the 
largest possible tree in each planting location, whilst ensuring that the tree height 
and width are appropriate for the street width and urban form of the streetscape.

•  Obstructions: Ensure there is sufficient space for the above and below ground 
parts of each tree to grow undisturbed and to contribute the character of the 
streetscape. 
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4. Tree Species for Green Infrastructure (cont.)

Sourcing and Purchasing Street Trees

•  All trees supplied are predominately in 45-100 litre stock and must all be 
Approved by the Supervisor prior to delivery. Pricing is to include delivery to the 
planting site or an intermediate storage facility. Trees shall be delivered to site in 
such a manner to prevent damage during transit and the dehydration of the root 
balls. 

•  Standard size trees for planting are 1.5 -3.0 metres high with 45-100 litre root 
balls in pots, bags or burlapped. 

•  Larger size trees are usually planted in main thoroughfares where vandalism 
maybe high. 

•  Where stock cannot be sourced at the required size or quality the Supervisor 
must be informed and may approve alternative size trees or species or postpone 
planting until appropriate sized stock is available. 

•  Once the Supervisor has Approved the stock for purchase the Contractor will 
immediately order the stock from the Approved supplier and provide a purchase 
order number for the supplier to secure the stock. The supplier must hold stock 
until ready to be planted. 

•  Tree stock shall not be stored at depot locations within the Municipality for 
periods longer than two weeks. 

•  The Contractor must initiate a detailed auditing process for the acceptance of 
trees and plants upon delivery to ensure stock meets the criteria (see right). Tree 
material that is of low quality or does not fulfil one of the criteria will be rejected, 
unless specifically Approved by the Supervisor. 

•  Any damage sustained during transport or planting that results any of the tree 
quality criteria (see right) not being achieved will be rejected and replaced at the 
expense of the Contractor. 

•  Any costs associated with the return or replacement of stock will be at the 
expense of the Contractor.

•  It is preferred that all trees stock conform to AS 2303-15 ‘Tree Stock for 
Landscape Use’. At a minimum all stock shall meet the following criteria:

o	 be true to form and species;

o	 be healthy, of typical growth, free of pest and diseases;

o	 consist of a single straight central Leader, with even radial symmetrical 
branching habit that can easily be pruned to uplift the canopy without 
removing substantial portions of the Tree, that will affect Tree structure or 
aesthetics. 

o	 be free of structural and root defects 

o	 have established root systems in the container, preventing no more than 
10% of the soil to fall away. 

o	 have an even trunk taper, which is proportionate to tree size;

o	 be able to stand erect without the assistance of supportive staking

o	 not have been pruned to encourage bushiness, especially the central 
Leader; and 

o	 be hardened off and acclimatised to local conditions. 

Timing of Planting

•  Plant numbers and species must be determined by August. Nurseries typically 
source seed and orders in spring and grow a little extra stock on speculation 
through January. Orders will not be met if they are not placed by January.

•  The optimal time for planting is in Autumn (April-May) when the soil is still warm 
and wet weather is on the horizon. Plantings should not be conducted between 
October – March to due to a lack of soil moisture and summer heat.
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4. Tree Species for Green Infrastructure (cont.)

Street Tree Positioning Criteria

Trees are not recommended in the following locations:

•  where an existing tree will significantly affect the health, vigour and shape of a 
new tree;

•  within 5m of an existing nature strip tree unless:  it is proposed to remove the 
existing tree in the short to medium term or close plantings are consistent with 
the character of the streetscape;

•  within 1m of a vehicle crossover;

•  within 1m of a stormwater drain;

•  within 1m of a residential water/gas service or ferule connection to water 
mains;

•  within 2m of a fire hydrant or drainage pit;

•  within 1m of an inspection pit;

•  within 3m of an electricity pole (includes Yarra Tram Poles, light poles etc.);

•  within 1.5m directly beneath overhead service wires to properties;

•  where it will inhibit visibility of an intersection or pedestrian crossing (consult 
with Traffic Engineers regarding possible locations);

•  directly in front of pedestrian access to properties;  

•  where the planting will interfere with the flow of pedestrian, bicycle or motor 
vehicles.  (Cut outs are not to extend into bicycle lanes).

•  over incoming gas and water services;
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5. Permeable Surfaces with structural soils

B.

Permeable Surfaces with structural soils

Permeable surfaces allow water to pass through and infiltrate into structural soils 
below. These structural soils are generally a mix of aggregate and soil material 
that allow tree roots to access infiltrated water. Permeable pavements and 
structural soils can be used in footpaths, bike lanes and in the roadway. Structural 
soils also serve to increase the soil volume available for trees in constrained urban 
environments, where raingardens and other Green Infrastructure responses are 
not appropriate.
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Permeable surface The surface layer must be a porous material that allows the 
infiltration of water into the subsurface layers. This can comprise of open graded 
asphalt (with air voids between 20-25%), permeable pavers or interlocking paver 
arrangements with voids between pavers. 

Base course 
Permeable pavements that allow water to infiltrate require a modified base course 
that allows water to pass into the surrounding soil. To allow water to move through the 
base course, fine particles of the material are removed to increase void space. While 
it is desirable to maximise the void ratio of a base material to maximise for stormwater 
purposes, uniform materials with very high void ratios (40%) are unsuitable for 
carrying trucks and other significant traffic. 

It is recommended to use a standard road base (e.g. 20 mm crushed rocks) to 
underlie permeable pavements, with fine particles of a certain size scalped out. 
Scalping fine particles increases permeability, while reducing the structural capacity 
of the material. This is a necessary compromise that can be controlled by the size of 
particles scalped out of the material.

This gives designers the ability to preference the permeability or structural capacity 
requirements of the pavement, depending on the situation. For example, the removal 
of material smaller than 0.600mm from a sample of 20mm crushed rock resulted 
in a forty-fold increase in permeability and a reduction of the Resilient Modulus 
(indicator of structural capacity) between 20% and 45%. Removing material smaller 
than 1.18mm provided a 100 times increase in permeability, but also a 30% to 55% 
reduction in resilient modulus1. Given concerns regarding the compaction and 
structural integrity of structural soils it is recommended to adopt the conservative 
case to remove fine particles smaller than 0.600mm. For design purposes it is 
recommended to assume a resilient moduli of saturated, scalped base materials 
to be about half those normally used in pavement design1. Scalped base courses 
generally exhibit void ratios of around 15%, meaning their capacity for retaining water 
is much less than materials with uniform particle size.

1 Shackel, B., Beecham, S. & David Pezzaniti, B. M., 2008. Design of Permeable Pavements for Australian 
Conditions. Adelaide, 23rd ARRB Conference.

Permeable Pavement and Structural Soil Specifications
Permeable pavement The surface layer must be a porous material that allows the 
infiltration of water into the subsurface layers. This can comprise of open graded 
asphalt (with air voids between 20-25%), permeable pavers or interlocking paver 
arrangements with voids between pavers. 

Aggregate Layer 
The permeable pavement is directly underlain by a washed aggregate layer. The 
aggregate layer is to be a minimum of 75mm thick, compacted to 95% modified 
compaction. 

Structural Soil Layer 
Structural soils are a weight-bearing substrate made largely of crushed stone 
(basalt) and a small amount of filler soil mix (loam to clay loam with nutrient 
additives) at a ratio of 5:1 of volume (assuming void space of 40%). A minimum 
depth of 600mm is required2. Structural soil layers should be compacted to 95% 
modified compaction. Under compaction, structural soils form a uniform, rigid, 
stone “lattice” with dispersed spaces (pores or voids) that allows for the controlled 
passage of oxygen, water and tree roots deep beneath concreted pavements 
and roads. These voids also provide room for an uncompacted soil mix rich in 
nutrients and trace elements for plant growth and water retention. 

The crushed stone is the primary component of the soil system and must be 
uniformly sized and highly angular to create an open “lattice” structure when 
compacted. The properties of the soil filler material should have a high stability 
and longevity, high cation exchange capacity, high water holding ability, low 
potential for downward migration, and high pH buffer capacity. To avoid the 
separation of filler soil and aggregate during transport, the structural soil mix 
should be kept moist during mixing and transportation to avoid separation of 
materials. Structural soil should be installed in 150mm lifts, with compaction of 
each lift, to ensure consistent compaction of the entire layer. 

Subgrade 

Subgrade underlying structural soils should be compacted as per standard road 
construction.

5. Permeable Surfaces with structural soils (cont.)

B.
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D-15

Structural soil component composition2

Crushed Stone (City of Melboure, 2017)

Filler Soil Mix (City of Melboure, 2017)

2 City of Melbourne (2017). Structural soil composition guide.
URL: http://www.melbourne.vic.gov.au/sitecollectiondocuments/porous-asphalt-pavement-
structural-soil.pdf

Nutrient Additives (City of Melboure, 2017)

5. Permeable Surfaces with structural soils (cont.)

Structural Soil Component Composition2 

Structural Soils (Typically 600-1,000 mm deep) 

Structural soil mix is to be a thoroughly combined mix of aggregate and filler soil 
mix in a ratio of 5:1 (by weight) to the structural requirements of the project civil 
engineer as follows:
Aggregate (City of Melbourne, 2017) Nutrient Additives (City of Melbourne, 2017)

D-15

Structural soil component composition2

Crushed Stone (City of Melboure, 2017)

Filler Soil Mix (City of Melboure, 2017)

2 City of Melbourne (2017). Structural soil composition guide.
URL: http://www.melbourne.vic.gov.au/sitecollectiondocuments/porous-asphalt-pavement-
structural-soil.pdf

Nutrient Additives (City of Melboure, 2017)

Filler Soil Mix (City of Melbourne, 2017)

D-15

Structural soil component composition2

Crushed Stone (City of Melboure, 2017)

Filler Soil Mix (City of Melboure, 2017)

2 City of Melbourne (2017). Structural soil composition guide.
URL: http://www.melbourne.vic.gov.au/sitecollectiondocuments/porous-asphalt-pavement-
structural-soil.pdf

Nutrient Additives (City of Melboure, 2017)

B.
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5. Permeable Surfaces with structural soil cells

B.

Citygreen Strataflow Systems 

Citygreen’s Strataflow systems use structural tree pit systems to create soil volume 
and allow surrounding stormwater to infiltrate the system, providing passive 
irrigation for street trees. Strataflow systems provide a similar benefit to structural 
soils, instead using proprietary structural cells to support overlying pavements. 
The voids inside the structural system contain soil and growing media, providing 
trees with extensive soil volume to develop roots.

Water is delivered to the system from the surrounding impervious surfaces (e.g. 
roads, footpaths etc.). Suspended pavements allow for extended detention on 
the soil surface, capturing and infiltrating stormwater. Pre-treatment of inflows is 
required to prevent the build-up of sediments and litter on the soil surface.

Structural soil modules are required where pavements are to be supported 
above uncompacted soils. Modules must be founded on well compacted earth 
with adequate bearing capacity to support anticipated loads. Locations of 
existing infrastructure must be identified to ensure the modules do not clash.  
Some services may be located within conduits within the treepit subject to utility 
approval. Care should be taken adjacent to live pressure mains (ie water) to 
ensure joints and thrust blocks are adequately supported. 

The location of the modules should ensure they are not within the zone of 
influence of any adjacent infrastructure or buildings.

dsag
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6. Safety Edge Considerations

C-8

Figure 3. An example of the safety consideration process for a streetscape 
raingarden1

Where to learn more
Moreland WSUD Design package
http://www.moreland.vic.gov.au/globalassets/areas/esd/moreland-water-
sensitive-urban-design-package.pdf

1 Moreland City Council (2013). Moreland's streetscape raingarden and tree pit design 
package. URL: http://www.moreland.vic.gov.au/environment-bins/environment/water/wsud-
design-package/

Notable considerations
• A planted, gravel or otherwise differentiated strip with a slope of no

more than 1 in 10 and width of at least 300 mm should be provided
between paths and rain gardens as a tactile indication of the edge of
the pedestrian area.

• Where depths are greater than 150 mm, the use of terraced steps is
preferred.  Other physical barriers such as fencing, handrails and
seating may also be considered although these must be balanced with
amenity considerations.

• A pedestrian refuge is an important safety consideration, particularly
for larger rain gardens at street corners to allow pedestrians crossing
the road to move out of the way of oncoming traffic.  A strip of at least
300 mm and preferably 400 mm should be provided where practical.

• The design of rain gardens adjacent to parallel parking should provide
for safe step-down and egress from vehicles.  A minimum 400 mm and
preferably 600 mm wide stable surface (grass or pavement) is
recommended to be provided parallel to the kerb line.  Possible design
responses are shown in the Beaconsfield Parade scenario and
illustrated below.

• Dense planting can be used around the edges to deter pedestrian
ingress and cushion the level difference.  Temporary barriers can be
used during plant establishment.

Notable considerations

•	 A planted, gravel or otherwise differentiated strip with a slope of no more than 
1 in 10 and width of at least 300 mm should be provided between paths and 
Green Infrastructure as a tactile indication of the edge of the pedestrian area.

•	 Where depths are greater than 190 mm, the use of terraced steps is preferred. 
Other physical barriers such as fencing, handrails and seating may also be 
considered although these must be balanced with amenity considerations.

•	 A pedestrian refuge is an important safety consideration, particularly for larger 
Green Infrastructure assets at street corners to allow pedestrians crossing the 
road to move out of the way of oncoming traffic. A strip of at least 400 mm and 
preferably 500 mm should be provided where practical.

•	 The design of Green Infrastructure adjacent to parallel parking should provide 
for safe step-down and egress from vehicles. A minimum 400 mm and 
preferably 600 mm wide stable surface (grass or pavement) is recommended 
to be provided parallel to the kerb line. 

•	 Dense planting can be used around the edges to deter pedestrian ingress 
and cushion the level difference. Temporary barriers can be used during plant 
establishment.
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APPENDIX C
Inspection & Maintenance

Provides inspection and maintenance checklists for vegetated and grated tree pits
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C.
Green Infrastructure Inspection Checklist
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C.
Green Infrastructure Inspection Checklist (cont.)
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C.
Green Infrastructure Maintenance (cont.)
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Green Infrastructure Maintenance Checklist

Form instructions - vegetated tree pit 
 

Step 1. 

Fill out the inspection form in Table 1.

Step 2. 

For each tree pit item in Table 2, complete the following:

i. Identify the item’s location within the asset. If the tree pit item is not relevant to the asset, 
place an ‘N/A’ in the three shaded columns.

ii. If the item is present, assess the item’s condition with the listed inspection item questions. 
Reference photos for each item (1-8) are provided in Table 3 to aid the condition assessment. 

iii. Place a number 1-3 in the condition column for the condition observed. 

•	 1 = Good - the item is functioning as designed and no works are required

•	 2 = Maintenance needed – the item requires some cleaning and general upkeep 

•	 3 = Rectification needed – the functionality of the item is heavily limited and special 
attention/works is required. 

iv. Review the Typical maintenance response/s if the item receives either a 2 or 3 condition 
assessment. 

v. Apply the Typical maintenance response (or an alternative action) if it will improve the 
item’s condition without negatively impacting other asset items. Place a ‘Y’ in the Action 
Taken column if a repair was undertaken or place a ‘N’ if not.

vi. Place a ‘Y’ in the Repaired column if the condition of the item was restored to a ‘Good’ 
condition status by the action. If further works need to be undertaken to achieve this, place a 
‘N’ instead. 

vii.For items that receive an ‘N’ in the Repaired column, please provide a comment in the 
Notes area of Table 1 on what further works/actions that need to be undertaken so that the 
item can be restored to a ‘Good’ condition. Accompany all notes with the item number it 

refers to.

C.
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Green Infrastructure Maintenance Checklist

Form instructions - vegetated tree pit 
 

Step 1. 

Fill out the inspection form in Table 4.

Step 2. 

For each tree pit item in Table 5, complete the following:

i. Identify the item’s location within the asset. If the tree pit item is not relevant to the asset, 
place an ‘N/A’ in the three shaded columns.

ii. If the item is present, assess the item’s condition with the listed inspection item questions. 
Reference photos for each item (1-8) are provided in Table 6 to aid the condition assessment. 

iii. Place a number 1-3 in the condition column for the condition observed. 

•	 1 = Good - the item is functioning as designed and no works are required

•	 2 = Maintenance needed – the item requires some cleaning and general upkeep 

•	 3 = Rectification needed – the functionality of the item is heavily limited and special 
attention/works is required. 

iv. Review the pical maintenance response/s if the item receives either a 2 or 3 condition 
assessment. 

v. Apply the typical maintenance response (or an alternative action) if it will improve the item’s 
condition without negatively impacting other asset items. Place a ‘Y’ in the Action Taken 
column if a repair was undertaken or place a ‘N’ if not.

vi. Place a ‘Y’ in the Repaired column if the condition of the item was restored to a ‘Good’ 
condition status by the action. If further works need to be undertaken to achieve this, place a 
‘N’ instead. 

vii.For items that receive an ‘N’ in the Repaired column, please provide a comment in the 
Notes area of Table 1 on what further works/actions that need to be undertaken so that the 
item can be restored to a ‘Good’ condition. Accompany all notes with the item number it 
refers to.
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