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DESIGN STORMWATER LINES
EXISTING STORMWATER LINES

LEGEND

NOTES

basin.

Basin A is to be constructed during initial works
for use as a sediment basin. Refer to Internal
Road Works Construction Certificate for details.
2. Upon completion of initial stage of school
buildings, basin is to converted to a bio—retention

BIO-RETENTION PLANTING SCHEDULE — BASIN A

6 PLANTS/m”

LOCATION PLANTS SPECIES FORM___ No,
BASIN FLOOR | FICINIA NODOSA TUBE 420

BIO RETENTION SPECIFICATION

THIS SPECIFICATION APPLIES TO THE CONSTRUCTION OF BIO RETENTION AREAS. NOTES:

IT INCLUDES PREPARATION, MATERIALS AND CONSTRUCTION REQUIREMENTS.

BIO—RENTENTION AREA TO BE CONSTRUCTED AT THE COMPLETION AND
STABILSATION OF THE SITE.

BIO—RETENTION SOIL MEDIA

THE SOIL FILTRATION LAYER IS TO BE PLACED IN LIFTS NOT EXCEEDING
150mm. SOIL FILTRATION LAYER MATERIAL SHALL HAVE:

SATURATED HYDRAULIC CONDUCTIMTY IN THE RANGE 50-300mm /hr

WHEN COMPACTED.

PARTICLE SIZE DISTRIBUTION

FUNCTION PORTION SIZE (mm)|PORTION BY WEIGHT (%)
CLAY & SILT <0.05 <6
VERY FINE SAND 0.05-0.15 5-30
FINE SAND 0.15-0.25 10-30
MEDIUM COURSE SAND| 0.25-1.0 40-60
COARSE SAND 1.0-2.0 7-10
FINE GRAVEL 2.0-3.4 <3

Ph MODIFIED TO BE BETWEEN 6.0 & 7.0, AND

ELECTRICAL CONDUCTIVITY (AS MEASURED BY ecu) LESS THAN
0.63ds/m. Ecu IS THE ELECTRICAL CONDUCTIMITY OF A 1:5 SOIL/WATER

SUSPENSION

AN ORTHOPHOSPHATE CONTENT OF LESS THAN 45mg/kg.

COMPOST USED AS ORGANIC MATTER SHOULD CONFORM TO THE
DESCRIPTION OF "COMPOSTED CONDITIONER” DESCRIBED IN

AS4454-2012.

DRAINAGE LAYER FILTER MEDIA _’A’ (UPPER LAYER)

THE DRAINAGE LAYER SHALL BE 100mm THICK. DRAINAGE LAYER MATERIALS
SHALL CONFORM TO THE FOLLOWING GRADING:

*0.075mm, 0 TO 5% PASSING
*0.425mm, 10 TO 24% PASSING

*2.36mm,
*4.75mm,
*9.5mm,

50 TO 75% PASSING
70 TO 95% PASSING
100% PASSING

ORGANIC CONTENT OF LESS THAN 3% BY VOLUME.

DRAINAGE LAYER FILTER MATERIAL 'B’ (LOWER LAYER)

THE DRAINAGE LAYER SHALL BE 300mm THICK. DRAINAGE LAYER MATERIALS
SHALL CONFORM TO THE FOLLOWING GRADING:

*2.36mm,
*9.5mm,
*19mm,

0 TO 5% PASSING
50 TO 100% PASSING
100% PASSING

SUCH AS 7mm CRUSHED AGGREGATE FROM LOCAL COFFS HARBOUR QUARRIES.

CRUSHER DUST, 10mm, 14mm, 20mm AGGREGATES ARE NOT SUITABLE.

1 0
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Planting to the storm water basin will utlilse finished earthworks, however, individual planting holes are to be
cultivated as per the notes for Planting. Soil tests are to be conducted on the finished earthworks for the
storm water basin to ensure the soil is suitable for direct planting. At least 3 soil tests are to be conducted
across the areas to be planted at the basin with the following desired outcomes. Organic matter> 5%, Salt

content < 3.0 dS/m (electrical conductivity), pH range 5 to 7. If these parameters are not achieved, appropriate

action must be taken.

Suggested additives shall be confirmed following site soil tests. Minimum modifications suggested by Growforce

are:

—Lime for adjustments as required
—powdered sulphur adjustment

—Enviroganics soil conditioner
—Magfeed mineral supplement

—Zinc sulphate and borax trace elements

—Organo 201 fertiliser

—N-Cal soil conditioner

—K—-Humate supplement after final soil preparation
—Kelpak growth promoter after planting
Soil additives shall be incorporated prior to planting.

PLANTING

Excavate individual planting holes. Rip the base of each planting hole to a depth of
200mm. Rip the sides of each planting hole to 100mm. The final planting hole should
allow for the top of the plant to be slightly lower than the surrounding surface.
Prior to planting tease the roots gently of the plant. Gently tamp down the backfilled soil
around the tube. Apply a minimum of 1 litre of water to each plant within 12 hours of

planting. Install plant fertiliser to each plant as per manufacturer's instructions.

BASIN PLANTING

Revegetation planting to the basin surrounds will be as per previous notes, however, planting will be into finished
earthworks rather than the existing subgrade. Planting is to be directly into the finished earthworks for the

basin, however, soil tests (and potential soil additives) are to be conducted as per Topsoil Notes.

MULCH

- 50-75mm thick of either an organic friable mulch or gravel.
- If an organic friable mulch, it is to degrade quickly, within six months such as fine sugar cane mulch or
tea tree mulch. Conventional surface mulching like tanbark or woodchip should not be used. No synthetic
matting or hydro—mulch is to be used as this will hinder infiltration. To avoid the mulch being washed away
during storms, it should be pinned down with an organic weed mat, such as loose—weave jute, pinned at no

more than 500 mm centres.

MAINTENANCE OF LANDSCAPE WORKS TO BIO DETENTION BASIN

(in response to CHCC Water Sensitive Urban Design Policy)
Planting to the bio detention basin Is to be maintained for 1 year and maintenance of those landscape works
during that time will be the responsibility of the developer.
Maintenance of the system after 1 year will be the responsibility of the strata management, land owner or other
relevant body — refer to ongoing maintenance by owner/strata management (or other) below.

Maintenance is to Include:

- Monitoring of the vegetation to ensure the survival and dominance of native planted species over exotic

species; and

- Maintenance of vegetation around the outlet structure/rock riprap to prevent blockages from occurring.
- Flush clean—out riser and subsoil drains annually.

Ongoing weed control of planted works to the bio detention basin shall Include:
- Implementation of a methodical and thorough weed management program including fortnightly inspections
during plant establishment. Removing any weeds by hand
- Weed management must be undertaken by a suitably qualified and licensed personnel experience In weed
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Identification and management and herbicide usage.

- Where possible, the use of herbicides during secondary weed control should be minimised. If herbicides are
used, selective application (i.e. spot spraying) Is preferable, although the potential for spray drift and the risk of
polluting nearby waterways should be assessed against the risk of inadequate control of weed populations.

General plant maintenance to planting at the bio detention basin shall include the establishment of a
maintenance regime to reduce plant failure/death. Regime shall Include:
- That plants are receiving enough water;
—— Week 1 — 6: Five watering’s per week
—— Week 7 — 12: Three watering’s per week
—— Week 13 — 18: Two watering’s per week
—— If there is no rain, each plant should receive 2.5 — 5.0 litres of water per week during the
first six weeks
—— After an initial 4—month period, watering may still be required, particularly during dry periods.
Water requirements for healthy vegetation can be determined by ongoing inspections.
- That plants are not subjected to Insect attack or disease;
- That plant guards are not suffocating growing plants; and
- That newly established plants are at a competitive advantage against invasive weeds species.
- 75mm mulch layer should be reinstalled at regular intervals to maintain soil moisture and restrict weed
growth. Mulch shall be topped up to achieve a 75mm mulch layer at 4 monthly Intervals. Mulch shall be native
mulch.
- Any dead seedlings must be replaced with the same species and plant replacement must be in sufficient
time to allow for all plant establishment prior to the end of the 1 year maintenance period.

ONGOING MAINTENANCE OF BIORETENTION BY OWNER/STRATE MANAGMENT (OR OTHER):

Every 3 months:

- Water plants if needed

- Replace any sick or dead plants with the same species (check species list on construction drawings)
- Remove any weeds by hand

Every 6 months or after large storms:
- Inspect and clean pits and trash screens

Annually:

- Flush clean—out riser and subsoil drains by inserting hose in each riser for approximately 1 minute per
riser

- Check for any obvious signs of erosion of surface of soil in basin and repair with soil to the specifications
in the construction drawings.

NOTES:

Corrugated perforated plastic drainage pipe:

Corrugated perforated plastic drainage pipe be unsocked type 1 class 1000 and shall comply with as 2439.1
perforated plastics drainage and effluent pipe and fittings— part 1. Each pipe shall be marked with the following
information:

* Manufacture's name;

* Nominal outside diameter of pipe:
* Class number; and

* Slot width range.

EXCAVATION:

Excavate to the levels shown on the drawings or as determined by site conditions. Do not perform excavations
during inclement weather that may result in non—conforming work. Excavations shall be accurate to shape and
profile and be free from loose earth and stones.

Clear and grub all areas to be covered by the bioretention materials or requiring reshaping by excavation or fill.
Fill or excavate the surface to near and above the levels shown on the drawings.

On completion of excavation, proof-roll the platform. Any soft spots that show up during the rolling shall be

FIX PLATE TO PIT WITH
4 M10 316SS BOLTS N &

9525 PIPE BEHIND\
9340 HOLE\

4 4

ORIFICE PLATE DETAIL

(N.TS)

600 x 600 x 10 ALUMINIUM PLATE WITH 310

MACHINE CUT ORIFICE FIX AND SEAL/GROUT
TO FACE OF PIT OVER 525 OUTLET.

removed and refilled with general fill. Trim to the levels shown on the drawings

Remove from the site all debris and any excavated material that is not suitable for re—use. Dispose of dll
surplus material and debris in a legal and safe manner.

COMPACTION:

Earthworks shall generally comply with the requirements of as 3798 gquidelines on earthworks for commercial and
residential developments.

Maintain the moisture content within 2% of the optimum moisture
Content during compaction.

Compact fill material in even layers to the densities specified in compaction schedule. Hand tamp against ground

beams, perimeter beams and walls. Ensure that partially completed structures can withstand compaction loadings.

Prop if necessary.

COMPACTION SCHEDULE:
Drainage layers:
No compaction, place loose.

Bio retention soil media
Light track roll in max 150 thick layers.

Tolerances:
Construct the works to uniform grades and in conformance with the drawings. Finish earthworks to a smooth
uniform surface conforming to the following tolerances:

Base level +/- 25 mm
* Surface level +/— 10 mm

The surface shall be self—draining and free of depressions capable of holding water.
DEWATERING:

Maintain excavations, embankments and filled areas free from water at all times. Immediately before placing any
membrane or bioretention materials remove all free water and foreign matter from the base .prevent any water

flow over new work until it is capable of withstanding such flow without damage. Dispose of water legally. Do not
discharge in any manner that may endanger or inconvenience persons undertaking legal activities on or near the
site or damage property near the site.

SUBSOIL DRAINS:

Lay pipelines to the design gradients falling to the outlets, straight between required changes of direction,
properly supported, with watertight joints aligned flush at internal surfaces. Provide the necessary fittings and
accessories.

Bed and lay sub—soil drains to @ minimum grade of 0.5%, unless directed otherwise. If the foundation is rock,
place and compact a layer of fine filter material not less than 50 mm thick. Similarly, correct any irregularities
that would cause ponding deeper than 20 mm.

Lay pipes with one line of slots at the bottom. Install filter material in accordance with the drawings. Connect
sub—soil drains to drainage pit as shown on the drawings. Flush the pipeline and leave it clean and free from
debris on completion.
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BIO RETENTION SPECIFICATION THIS SPECIFICATION APPLIES TO THE CONSTRUCTION OF BIO RETENTION AREAS. IT INCLUDES PREPARATION, MATERIALS AND CONSTRUCTION REQUIREMENTS. BIO-RENTENTION AREA TO BE CONSTRUCTED AT THE COMPLETION AND STABILSATION OF THE SITE. BIO-RETENTION SOIL MEDIA THE SOIL FILTRATION LAYER IS TO BE PLACED IN LIFTS NOT EXCEEDING 150mm. SOIL FILTRATION LAYER MATERIAL SHALL HAVE: SATURATED HYDRAULIC CONDUCTIVITY IN THE RANGE 50-300mm/hr  WHEN COMPACTED, Ph MODIFIED TO BE BETWEEN 6.0 & 7.0, AND ELECTRICAL CONDUCTIVITY (AS MEASURED BY ecu) LESS THAN   0.63ds/m. Ecu IS THE ELECTRICAL CONDUCTIVITY OF A 1:5 SOIL/WATER SUSPENSION AN ORTHOPHOSPHATE CONTENT OF LESS THAN 45mg/kg. COMPOST USED AS ORGANIC MATTER SHOULD CONFORM TO THE DESCRIPTION OF "COMPOSTED CONDITIONER" DESCRIBED IN AS4454-2012.
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NOTES: SOIL TESTING & TREATMENT Planting to the storm water basin will utlilse finished earthworks, however, individual planting holes are to be cultivated as per the notes for Planting. Soil tests are to be conducted on the finished earthworks for the storm water basin to ensure the soil is suitable for direct planting. At least 3 soil tests are to be conducted across the areas to be planted at the basin with the following desired outcomes. Organic matter> 5%, Salt content < 3.0 dS/m (electrical conductivity), pH range 5 to 7. If these parameters are not achieved, appropriate action must be taken. Suggested additives shall be confirmed following site soil tests. Minimum modifications suggested by Growforce are: -Lime for adjustments as required -powdered sulphur adjustment -Enviroganics soil conditioner -Magfeed mineral supplement -Zinc sulphate and borax trace elements  -Organo 201 fertiliser -N-Cal soil conditioner -K-Humate supplement after final soil preparation -Kelpak growth promoter after planting Soil additives shall be incorporated prior to planting. PLANTING Excavate individual planting holes. Rip the base of each planting hole to a depth of 200mm. Rip the sides of each planting hole to 100mm. The final planting hole should allow for the top of the plant to be slightly lower than the surrounding surface. Prior to planting tease the roots gently of the plant. Gently tamp down the backfilled soil around the tube. Apply a minimum of 1 litre of water to each plant within 12 hours of planting. Install plant fertiliser to each plant as per manufacturer's instructions. BASIN PLANTING Revegetation planting to the basin surrounds will be as per previous notes, however, planting will be into finished earthworks rather than the existing subgrade. Planting is to be directly into the finished earthworks for the basin, however, soil tests (and potential soil additives) are to be conducted as per Topsoil Notes. MULCH - 50-75mm thick of either an organic friable mulch or gravel. 50-75mm thick of either an organic friable mulch or gravel. - If an organic friable mulch, it is to degrade quickly, within six months such as fine sugar cane mulch or If an organic friable mulch, it is to degrade quickly, within six months such as fine sugar cane mulch or tea tree mulch. Conventional surface mulching like tanbark or woodchip should not be used. No synthetic matting or hydro-mulch is to be used as this will hinder infiltration. To avoid the mulch being washed away during storms, it should be pinned down with an organic weed mat, such as loose-weave jute, pinned at no more than 500 mm centres. MAINTENANCE OF LANDSCAPE WORKS TO BIO DETENTION BASIN (in response to CHCC Water Sensitive Urban Design Policy) Planting to the bio detention basin Is to be maintained for 1 year and maintenance of those landscape works during that time will be the responsibility of the developer. Maintenance of the system after 1 year will be the responsibility of the strata management, land owner or other relevant body - refer to ongoing maintenance by owner/strata management (or other) below. Maintenance is to Include: - Monitoring of the vegetation to ensure the survival and dominance of native planted species over exotic Monitoring of the vegetation to ensure the survival and dominance of native planted species over exotic species; and - Maintenance of vegetation around the outlet structure/rock riprap to prevent blockages from occurring. Maintenance of vegetation around the outlet structure/rock riprap to prevent blockages from occurring. - Flush clean-out riser and subsoil drains annually. Flush clean-out riser and subsoil drains annually. Ongoing weed control of planted works to the bio detention basin shall Include: - Implementation of a methodical and thorough weed management program including fortnightly inspections Implementation of a methodical and thorough weed management program including fortnightly inspections during plant establishment. Removing any weeds by hand - Weed management must be undertaken by a suitably qualified and licensed personnel experience In weed Weed management must be undertaken by a suitably qualified and licensed personnel experience In weed Identification and management and herbicide usage. - Where possible, the use of herbicides during secondary weed control should be minimised. If herbicides are Where possible, the use of herbicides during secondary weed control should be minimised. If herbicides are used, selective application (i.e. spot spraying) Is preferable, although the potential for spray drift and the risk of polluting nearby waterways should be assessed against the risk of inadequate control of weed populations. General plant maintenance to planting at the bio detention basin shall include the establishment of a maintenance regime to reduce plant failure/death. Regime shall Include: - That plants are receiving enough water; That plants are receiving enough water; -- Week 1 - 6: Five watering's per week Week 1 - 6: Five watering's per week -- Week 7 - 12: Three watering's per week Week 7 - 12: Three watering's per week -- Week 13 - 18: Two watering's per week Week 13 - 18: Two watering's per week -- If there is no rain, each plant should receive 2.5 - 5.0 litres of water per week during the If there is no rain, each plant should receive 2.5 - 5.0 litres of water per week during the first six weeks -- After an initial 4-month period, watering may still be required, particularly during dry periods. After an initial 4-month period, watering may still be required, particularly during dry periods. Water requirements for healthy vegetation can be determined by ongoing inspections. - That plants are not subjected to Insect attack or disease; That plants are not subjected to Insect attack or disease; - That plant guards are not suffocating growing plants; and That plant guards are not suffocating growing plants; and - That newly established plants are at a competitive advantage against invasive weeds species. That newly established plants are at a competitive advantage against invasive weeds species. - 75mm mulch layer should be reinstalled at regular intervals to maintain soil moisture and restrict weed 75mm mulch layer should be reinstalled at regular intervals to maintain soil moisture and restrict weed growth. Mulch shall be topped up to achieve a 75mm mulch layer at 4 monthly Intervals. Mulch shall be native mulch. - Any dead seedlings must be replaced with the same species and plant replacement must be in sufficient Any dead seedlings must be replaced with the same species and plant replacement must be in sufficient time to allow for all plant establishment prior to the end of the 1 year maintenance period. ONGOING MAINTENANCE OF BIORETENTION BY OWNER/STRATE MANAGMENT (OR OTHER): Every 3 months: - Water plants if needed  Water plants if needed  - Replace any sick or dead plants with the same species (check species list on construction drawings) Replace any sick or dead plants with the same species (check species list on construction drawings) - Remove any weeds by hand Remove any weeds by hand Every 6 months or after large storms: - Inspect and clean pits and trash screens Inspect and clean pits and trash screens Annually: - Flush clean-out riser and subsoil drains by inserting hose in each riser for approximately 1 minute per Flush clean-out riser and subsoil drains by inserting hose in each riser for approximately 1 minute per riser  - Check for any obvious signs of erosion of surface of soil in basin and repair with soil to the specifications Check for any obvious signs of erosion of surface of soil in basin and repair with soil to the specifications in the construction drawings. NOTES: Corrugated perforated plastic drainage pipe: Corrugated perforated plastic drainage pipe be unsocked type 1 class 1000 and shall comply with as 2439.1 perforated plastics drainage and effluent pipe and fittings- part 1. Each pipe shall be marked with the following information: * Manufacture's name; Manufacture's name; * Nominal outside diameter of pipe: Nominal outside diameter of pipe: * Class number; and Class number; and * Slot width range. Slot width range. EXCAVATION: Excavate to the levels shown on the drawings or as determined by site conditions. Do not perform excavations during inclement weather that may result in non-conforming work. Excavations shall be accurate to shape and profile and be free from loose earth and stones. Clear and grub all areas to be covered by the bioretention materials or requiring reshaping by excavation or fill. Fill or excavate the surface to near and above the levels shown on the drawings. On completion of excavation, proof-roll the platform. Any soft spots that show up during the rolling shall be removed and refilled with general fill. Trim to the levels shown on the drawings Remove from the site all debris and any excavated material that is not suitable for re-use. Dispose of all surplus material and debris in a legal and safe manner. COMPACTION: Earthworks shall generally comply with the requirements of as 3798 guidelines on earthworks for commercial and residential developments. Maintain the moisture content within 2% of the optimum moisture Content during compaction. Compact fill material in even layers to the densities specified in compaction schedule. Hand tamp against ground beams, perimeter beams and walls. Ensure that partially completed structures can withstand compaction loadings. Prop if necessary. COMPACTION SCHEDULE: Drainage layers: No compaction, place loose. Bio retention soil media Light track roll in max 150 thick layers. Tolerances: Construct the works to uniform grades and in conformance with the drawings. Finish earthworks to a smooth uniform surface conforming to the following tolerances: * Base level +/- 25 mm Base level +/- 25 mm * Surface level +/- 10 mm Surface level +/- 10 mm The surface shall be self-draining and free of depressions capable of holding water. DEWATERING: Maintain excavations, embankments and filled areas free from water at all times. Immediately before placing any membrane or bioretention materials remove all free water and foreign matter from the base .prevent any water flow over new work until it is capable of withstanding such flow without damage. Dispose of water legally. Do not discharge in any manner that may endanger or inconvenience persons undertaking legal activities on or near the site or damage property near the site. SUBSOIL DRAINS: Lay pipelines to the design gradients falling to the outlets, straight between required changes of direction, properly supported, with watertight joints aligned flush at internal surfaces. Provide the necessary fittings and accessories. Bed and lay sub-soil drains to a minimum grade of 0.5%, unless directed otherwise. If the foundation is rock, place and compact a layer of fine filter material not less than 50 mm thick. Similarly, correct any irregularities that would cause pondlng deeper than 20 mm. Lay pipes with one line of slots at the bottom. Install filter material in accordance with the drawings. Connect sub-soil drains to drainage pit as shown on the drawings. Flush the pipeline and leave it clean and free from debris on completion.
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