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Executive Summary
enstruct have been engaged by School Infrastructure NSW to provide civil engineering consultancy and

design to achieve development (SEARs) approval for The Forest High School. This report relates to the civil

engineering elements of the works in relation to Items 13. Stormwater and Wastewater and 14. Flood Risk

of the SSD-26876801 SEARs Matrix for the high school.

The key items include:

 Onsite Stormwater Detention (OSD)

 Water Sensitive Urban Design (WSUD)

 Flooding

 Stormwater Overland Flow

 Erosion and Sediment control

The report will address the following elements of the SEARs SSD-26876801 document for the development

of the Forest High School:

13. Stormwater and Wastewater

13.1 Provide an Integrated Water Management Plan for the development that:
- is prepared in consultation with the local council and any other relevant drainage or

water authority.
- details the proposed drainage design for the site including any on-site treatment, reuse

and detention facilities, water quality measures, and the nominated discharge points
(Section 4 of this report).

- demonstrates compliance with the local council or other drainage or water authority
requirements and avoids adverse impacts on any downstream properties (Section 4
Stormwater Design of this report).

13.2 Where drainage infrastructure works are required that would be handed over to the local
council, or other drainage or water authority, provide full hydraulic details and detailed plans
and specification of proposed works that have been prepared in consultation with, and comply
with the relevant standards of, the local council or other drainage or water authority (Section
4.2 of this report).

14. Flood Risk

14.1 Identify any flood risk on-site having regard to adopted flood studies, the potential effects of
climate change, and any relevant provisions of the NSW Floodplain Development Manual
(Section 5.0 of this report).

14.2 Assess the impacts of the development, including any changes to flood risk on-site or off-site,
and detail design solutions and operational procedures to mitigate flood risk where required
(Section 5.1 of this report).
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1 Introduction

Schools Infrastructure NSW (SINSW) is seeking to relocate the existing school campus of Forest High

School (located at 135 Frenchs Forest Road, Frenchs Forest) with the development of a new school

campus located to the southeast of the existing site (Figure 1) at 187 Allambie Road, Allambie

Heights. This will provide a Stream 9 high school campus to facilitate a capacity of 1460 students. The

school development is aimed at meeting the Educational Facilities Standards and Guidelines (EFSG)

and strengthen the curriculum offering of the high school, whilst enhancing the relationships that the

school has with community groups and adjacent schools.

The existing site currently has one disused two storey building in the north eastern portion of the site,

greenfield land to the west and north, and a hardstand carpark area to the south. A crib-lock and

concrete retaining wall up to approximately 6m in height follows the southern boundary of the site

adjacent to the CPA site

1.1 The School Site

The new Forest High School is located at the intersection of Allambie Road and Aquatic Drive

in Allambie Heights (Figure 2), within the Northern Beaches Council (NBC) Local Government

Area. The overall site has an area of approximately 4.50ha. The site comprises of Lot 11

DP1194177 and Lot 13 DP 1112906, and the proposed Lots 11 and 12.  The site is bounded

by Aquatic Drive and Allambie Road to the north, Allambie Road to the east, the Cerebral Palsy

Alliance (CPA) and Arranounbai School to the south, and vacant bushland to the west.

The site generally grades from the north east corner of the site at the bend of Allambie Road,

down to a low point at the south west corner of Lot 11 and the CPA site. There is an

approximate difference in land height between these two points of RL 156.00m AHD on the

north eastern boundary and RL 147.71m AHD at the south western corner. The vacant

greenfield land that will make up the proposed Lots 11 and 12 similarly grades from RL

152.50m AHD at the boundary with Aquatic Drive, to RL 142.50m AHD at the southwestern site

corner adjacent to Arranounbai School.

Figure 1: Site Comparison (Source: architectus)

Figure 2: Site Location (Source: architectus)
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2 Existing Site

The existing site currently has one disused two storey building in the north eastern portion of the site,

greenfield land to the west and north, and a hardstand carpark area to the south. A crib-lock and

concrete retaining wall up to approximately 6m in height follows the southern boundary of the site

adjacent to the CPA site, which is to be maintained.

A bridge crosses the southern boundary of the site from the adjacent CPA site which functions as the

emergency exit for their Building A.

An ephemeral creek traverses the north western portion of the site (Figure 3).  Two embankments of

approximately 3m in height run parallel to Aquatic Drive in the western greenfield portion of the site.

A survey has been completed across the site including the location of services. The location quality

of the service ranges from Level B (electronically traced) to Level D (Dial Before You Dig), however as

the design progresses, should there be any possibility of the services clashing, then Level A (Pot

holing of service) will be recommended.

Figure 3: Site Survey

2.1 Existing Stormwater

The site has several stormwater lines draining various parts of the site. The existing carpark in the

south-eastern side of the site is drained with a number of pits and pipes to a 500mm box culvert

traversing the CPA car park and then connecting into Allambie Road. The western side of Lot 11

including the car park area, drains to the south western corner of the site and into the CPA site. The

Council pipe drainage system from Allambie Road / Aquatic Drive intersection drains through a

600mm diameter pipe at the northern boundary of the site and discharges into an existing ephemeral

creek traversing the site in the north western corner. The creek in the greenfield lot flows from

northeast to west (Figure 4) and is captured into a 450mm diameter pipe prior to the Arranounbai

School driveway (Figure 5). There is also another smaller 150 mm diameter pipe collecting water from

the lower level of the greenfield lot and connecting it into the Arranounbai School driveway drainage

system (Figure 6).

Figure 4: Stormwater system (Source: NBC Stormwater Map)
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Figure 5: Headwall from ephemeral creek crossing Arranounbai School driveway

Figure 6: Overland flow from lower embankment into 150mm diameter pit discharging into Arranounbai School driveway

3 Proposed Development

The proposed development is to include a kiss and drop zone at the Allambie Road, bus zones along

Aquatic Drive and Allambie Road with school parking under the playing field. There are five basketball

courts and one playing field which is located to the western portion of the site. There are eight

buildings located in the eastern portion of the site which include a gymnasium, cola, theatre,

administration office building, a library and specialised learning precinct to the east of the site along

Allambie Road (Figure 7).

Figure 7: Proposed Site Plan (Source: architectus)

4 Integrated Water Management Plan

The stormwater design has been conducted in accordance with Australian Standards, Northern

Beaches Council Water Management for Developments Policy, Northern Beaches Council Onsite

Stormwater Detention Technical Specification, Australian Rainfall and Runoff (2019), and School

Infrastructure NSW’s EFSG Section DG95 Stormwater in reference to Item 13.1 of the SSD-26876801

SEARs Matrix.

In general, drainage has been designed to ensure that site facilities are available for student use in all

weather conditions up to a 1% AEP storm event. All new roof stormwater will be collected in roof

gutters and downpipes and conveyed to the in-ground pipe system. Surface stormwater has been

designed to be collected in pits. The in-ground stormwater has been connected to water quality

controls and one of the three Onsite Stormwater detention (OSD) tank.
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Pipes and pits have been designed to satisfy the minimum provisions of AS 3500.3. They will convey,

at least, the 5% Annual Exceedance Probability (AEP) flows. Where pipe capacity is exceeded i.e.

greater than 5% AEP, stormwater will be conveyed as overland flow. Overland flow paths will convey

at the minimum 1% AEP stormwater flows with a Depth x Velocity product less than 0.4m2/s.

Prior to stormwater pipeline design, enstruct confirmed soil classification from the geotechnical report.

Pipeline design has provided minimum cover relevant to the ground material.

Minimum Pipe sizes are in accordance with EFSG Section 95.08.01 Pipework requirements as follows:

 DN 100 for subsoil drainage

 DN 225 downstream of any grated pit

 DN 225 downstream of any side entry pit

Class B pits have been chosen in accordance with AS 3996.

4.1 Onsite Stormwater Detention (OSD)

The Forest High School site is located in Region 2 of the Northern Beaches Council stormwater

map (Figure 8). This requires OSD to be provided in all cases (Figure 9) where the total

existing and proposed impervious area exceeds 40% of the total site area. The OSD is required

to manage the runoff from the post development site to below the amount of runoff from the

total site prior to the development, for the 20% AEP, 10% AEP, 5% AEP and a 1% AEP storm

events (NBC Water Management for Developments Policy). The pre-development permissible

site discharge (PSD) has been calculated from “state of nature” conditions, with 0% impervious

area. As the total site area will comprise of the existing Lots 11 and 13, and newly proposed

Lots 11 and 12, as well as land grading to various directions, three (3) OSD structures have

been designed.

The OSD tanks are located at the lowest point of their catchment area to ensure all surface

flows will be directed to them, even in the event of a pipe system failure. OSD has been located

away from any natural watercourses and Overland Flow Paths (OLFP) from catchments

external to the site and will not be inundated by a natural watercourse or externally sourced

OLFP in any events up to and including the 1% AEP storm event.

As the OSD tanks are to be located underground, they have been designed in consideration

of easy access for inspections and maintenance. The systems have been designed to be

constructed from prefabricated reinforced concrete units to operate to the requirements of

Council. This also allows the tanks to be readily cleaned and perform hydraulically as required.

Figure 8: Stormwater Region Map (Source: NBC Water Management for Developments Policy)

Figure 9: OSD Requirement (Source: NBC Water Management for Developments Policy)

Three (3) underground OSD tanks have been provided on the site to successfully manage the

velocity and volume of water discharging from the site. Figure 10 indicates their proposed

location and their corresponding catchment areas as a result of the land grades. The

SITE
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designated point of discharge into the existing Council stormwater system in adjacent streets

is also shown. A detailed OSD plan can be referred in Appendix C.

Any reduction in the number of OSD tanks will require detailed analysis of the downstream

stormwater network to understand the impacts of the additional stormwater being included in

the system.

Figure 10: OSD size and location for each catchment

4.2 DRAINS Modelling

A DRAINS model has been developed to confirm the ability of the three (3) proposed

underground OSD tanks to manage stormwater flows from the site to below predevelopment

site flow rates. OSD sizing calculations indicate the following parameters for each OSD tank.

VOLUME (m3) OUTLET PIPE

DIAMETER (mm)

OSD 1 561 375

OSD 2 131 375

OSD 3 151 375

Appendix A indicates the restricted flows from the site through the use of the abovementioned

OSD tanks.

4.3 Overland Flow Paths

If the piped in-ground stormwater system fails due to blockage or other obstruction,

stormwater flows will be required to be conveyed as overland flow. The overland flow paths

have been designed to direct the water away from buildings and towards the sites downstream

boundary.

Overland flow paths have been sized to accommodate the 1% AEP storm flows and not exceed

safe Depth x Velocity product of 0.4m2/s for pedestrians and vehicles.

4.4 Stormwater Quality

The NBC Water Management for Developments Policy sets out the requirements for treatment

of the stormwater prior to discharge into the Council system. The site is not located within a

NBC High Quality Catchment (Figure 12). As the total site area is comprised of various Lots,

there are separate requirements for each. The proposed Lot 11 and 12 satisfies the NBC

category of “undeveloped land” which will require pollutant targets at shown in Figure 13. The

existing Lot 11 is required to follow Figure 14 pollutant requirements. The stormwater is

discharging to Manly Creek to the south of the site which connects to the Manly Dam, requiring

stringent stormwater treatment.

Figure 12: Northern beaches High Quality Catchments Map (Source: NBC Water Management for

Developments Policy)
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Figure 13: Undeveloped land stormwater quality requirements (Source: NBC Water Management for

Developments Policy)

Figure 14: General Stormwater quality requirements (Source: NBC Water Management for Developments

Policy)

The removal rates have also been designed to meet the requirements of:

 The EPA’s manual on Managing Urban Stormwater (Treatment Techniques)

 Stormwater Treatment Devices User Guide (NSW Supply) – Government Contract No.019,

July 1999, Department of Public Works and Services

 The relevant Australian Standards for pollution control devices.

To always ensure the safety of the school population, physical (in lieu of natural removal)

pollutant removal devices have been incorporated into the stormwater design to remove gross

pollutants, suspended solids, and reduce nutrient runoff including nitrogen and phosphorous.

The mechanical pollution control devices will require on-going maintenance. Pollutant removal

devices will require at least a yearly inspection and maintenance.

A series of pollution control devices have been provided to remove contamination from

stormwater runoff to the required level, prior to discharge. The devices will include litter screens

in pits, a detention tank trash screen, and an end of line treatment device to remove nitrogen,

phosphorus, and suspended solids prior to discharge to the Council stormwater system. This

system is preferred as it will be able to achieve pollutant reductions required, is easily

maintained, and does not require large open areas or pose a risk to safety for the school

population. The EFSG also notes that stormwater is to be treated to remove foreign matter and

ensure minimal impact.

4.5 MUSIC Model

A MUSIC model has been developed to demonstrate the suitability of the proposed WSUD

measures on the site. Appendix B indicates the WSUD designs for each catchment of the site.

Catchment 1 will utilise 19 Ocean Protect OceanGuards in stormwater pits, and 40-690mm

Ocean Protect Stormfilter Cartridges in the OSD tank. Catchment 2 will treat stormwater to

Council requirements using 15 OceanGuards in stormwater pits, 10-690mm Stormfilter

cartridges, and a 30kL Rainwater tank for further treatment. Finally, 17 OceanGuard pit inserts,

and 40-690mm Stormfilter cartridges will be used to treat stormwater in Catchment 3.

4.6 Erosion and Sediment Control

During construction and while the site is disturbed, erosion prevention and sediment control

measures are required. The erosion and sediment control plan has been designed to maintain

the required performance standard defined by the project ecologist to guarantee the protection

of the site downstream environment with specific attention to the Manly Creek downstream.

Erosion prevention generally involves managing stormwater by diverting overland flow around

construction areas as well as collecting stormwater within the construction zone and directing

to sediment control devices. Devices incorporated into the site erosion and sediment control

design are silt removal fences, hay bales, catch drains, and water flow dissipation and

discharge control devices such as sandbags, pollution mattresses, geotextile pit filters, and

basins.

Erosion prevention and sediment removal strategies need to be inspected regularly during

construction works, cleaned and maintained after storm events, and modified to suit

construction work progress, decanting and demolition.

The erosion and sediment controls are designed in accordance with Managing Urban

Stormwater: Soils and construction - Volume 1 and are to be maintained until the site is fully

stabilised to prevent pollution of the receiving environment. The erosion and sediment control

plan can be referred in Appendix C.
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5 Flooding

In reference to Item 14. Flood Risk Assessment of the SSD-26876801 SEARs Matrix, and Northern

Beaches Council advice being:

“Council has a flood study which indicates that there is some flood affectation on the site. The report

indicates that the private road through Lot 11 and the entrance to the underground car park are affected

by the 1% AEP flood event. Basement carparks need to be protected up to the Flood Planning Level

(FPL) determined by the 1% AEP flood height, which generally means having the crest of entrances at

or above the FPL. The main entrance is at the south-west corner, with overland flow coming from the

north / north-east. Flood engineer shall do a flood investigation to ensure that the carpark is protected

up to the FPL, and that building floor levels are at or above the PMF level as a school is Vulnerable

Development.” the civil engineering design has been undertaken following review of existing flood

studies, consideration of climate change impacts on the site, and the relevant provisions of the NSW

Floodplain Development Manual.

The existing site currently has one disused two storey building in the north eastern portion of the site,

greenfield land to the west and north, and a hardstand carpark area to the south. A crib-lock and

concrete retaining wall up to approximately 6m in height follows the southern boundary of the site.

An ephemeral creek traverses the north western portion of the site (Figure 3).  Two embankments of

approximately 3m in height run parallel to Aquatic Drive in the western greenfield portion of the site.

There is a trunk drainage line on the western side of the roadway in Lot11 which the site is connected

to.

In regard to the whole Manly Lagoon Catchment, the site is located towards the top of the catchment

and grades from the north-eastern corner to the south-western corner. There is a level difference

across the site from RL156.00 to RL141.00.

The NBC Water Management for Developments Policy does not identify the site as being flood prone

due to the inland location of the campus (Figure 15). The school site is not within a Low, Medium or

High Flood Risk Planning Precinct (Figure 16). The Medium Flood Risk Planning area represents the

extent of the 1% AEP flood and so the site is not within the 1% AEP flood zone. Minor flooding spots

of 1% and 20% AEP flood extents can be seen in NBC Manly Lagoon Floodplain Risk Management

Study and Plan (Figure 17), but this is most likely a result of the LiDAR survey in the computerised

model with the treed environment and does not indicate major flooding impacts as the flooding spots

are not connected to the mainstream flooding. The site also sits in an elevated position above the

Manly Creek to the south of the site which flows to the Manly Reservoir and therefore would not be

affected by flood levels in this waterway.

Any new development is required to provide suitable freeboard to habitable floor levels. The NBC

Water Management for Developments Policy requires that habitable floor levels are to be 500mm

above the 1% AEP storm event flood level. Since a school is a vulnerable development, the building

floor levels are the be set at or above the PMF flood level.

A flood planning certificate was requested from NBC which identifies flood levels across the site,

however, Council has since advised that their current flood model for the Manly Lagoon Catchment is

for mainstream flood analysis and is unable to provide overland flow flooding at the top of the

catchment.  NBC will provide enstruct with their TUFLOW model to assess the overland flow as part

of the next phase of works. Refer to correspondence in Appendix D.

Figure 15: NBC Flood Hazard Map (Source: NBC Water Management for Developments Policy)

SITE
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Figure 16: NBC Flood Hazard Map (Source: NBC Water Management for Developments Policy)

Figure 17: Extract from NBC Manly Lagoon Floodplain Risk Management Study and Plan

5.1 Flooding Impacts

To address Item 14.2 of the SEARs Matrix, the impact of the development on the flood risk on and off

the site has been assessed. Since the development is not within a flood risk precinct, it is not

anticipated that the development will have a major impact on existing flood extents. Local overland

flow paths will be impacted in locations where new buildings are proposed on existing cleared land.

This may have minor impact on the flow of stormwater in larger storm events but has been considered

in civil design as per Section 4.3 of this report as the overland flow paths have been safely designed

accommodate the 1% AEP storm flows and direct the water away from buildings and towards the sites

downstream boundary.

From the NBC flood hazard map it is not anticipated that the school site will be impacted by climate

change in regards to flooding as it is located a significant distance from the flood extents, shown in

Figure 15. In addition, residential houses and streets surrounding school campus will be affected first,

giving advanced flooding notification. Also noting that due to the surrounding topography, the school

site will not become a flood island. Verbal correspondence with Northern Beaches Council indicates

that the site is at the top of the catchment.

In response to Council’s advice regarding the flood affectation of Lot 11 and the entrance to the new

under cover car park, the flooding report shows some minor isolated flooding, but the flooding is not

connected to the main overland flow path, as shown in Figure 17. The proposed driveway entrance

road to the car park at Lot 11 is at RL142.5, with the entrance to the undercover carpark being at

RL146.3 which is 5.0m above the existing ground. Therefore, the undercover car park or covered

carpark is above the FPL and will not be impacted by any flooding.

6 Conclusion

As part of the Integrated Water Management Plan for the site, three (3) OSD tanks have been designed

to manage the stormwater flows from the site due to the various land grades. OSD 1 is 561m3 in

volume with a 375mm diameter outlet pipe. OSD 2 is 131m3 in volume with a 375mm diameter outlet

pipe, and OSD 3 is to be 151m3 in volume with a 375mm diameter outlet pipe.

To achieve Council and regulatory water quality targets, Catchment 1 utilises 19 Ocean Protect

OceanGuards in stormwater pits, and 40 690mm Ocean Protect Stormfilter Cartridges in the OSD

tank. Catchment 2 treats stormwater to Council requirements through the use of 15 OceanGuards in

stormwater pits, a 30kL rainwater tank collecting roof and sports court runoff, and 10 690mm

Stormfilter cartridges. 17 OceanGuard pit inserts, and 40 Stormfilter cartridges will be used to treat

stormwater in Catchment 3.

Erosion and sediment control measures are to be in place during construction to prevent

contamination of the downstream stormwater system and tracking of grit and sediment onto the

roadway.

SITE

Manly Creek

Manly Reservoir
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The NBC Water Management for Developments Policy does not identify the site as being flood prone

due to the inland location of the campus.

As the school site including the undercover car park, is not impacted by the flooding in the 1% AEP

storm event, it is anticipated that rainfall intensity and frequency caused by climate change will not

cause the site to be impacted more significantly.  The school is in an elevated position above the

nearby Manly Creek and is located at the top of the catchment as per verbal NBC correspondence.

In order to confirm the impact of overland flooding both within the site and on downstream properties,

NBC will provide enstruct with their TUFLOW model to assess the overland flow as part of the next

phase of works.
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APPENDIX A

DRAINS MODEL

Preliminary DRAINS Model Layout
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1% AEP storm event flows
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APPENDIX B

MUSIC MODEL

WSUD Measures - Catchment Area 1
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WSUD Measures - Catchment Area 2
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WSUD Measures -  Catchment Area 3
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APPENDIX C

CIVIL DRAWINGS
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BOUNDARY AND EASEMENT NOTE
The property boundary and easement locations shown on
enstruct drawing's have been based from information received
from:

enstruct makes no guarantees that the boundary or easement
information shown is correct. enstruct will accept no liabilities for
boundary inaccuracies. The contractor/builder is advised to
check/confirm all boundaries in relation to all proposed work prior
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found are to be reported to the superintendent prior to
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REFERENCE NO. 19939 DP1
SURVEYOR KARL ROBERTSON.

BULK EARTHWORKS NOTES
1. All bulk earthworks setout from grid lines U.N.O.
2. (i) All permanent batter at slope of   (H) :  (V) U.N.O.
    (ii) All temporary batter at slope of      (H) :  (V) U.N.O.
3. Excavated material may be used as structural fill provided,
    (i)  it complies with the specification requirements for fill material,
    (ii) the placement moisture content complies with the Geotechnical
        Consultants requirements, and allows filling to be placed and
        proofrolled in accordance with the specification. Where
        necessary the Contractor must moisture condition the
        excavated material to meet these requirements.

4. Compact fill areas and subgrade to not less than:

   Location                      Standard dry density  Moisture
                                           (AS 1289 5.1.1.)      (OMC)

   Under building slabs on ground: 98% ±2%
   Under roads and carparks: 98% ±2%
   Landscaped areas: 95% ±2%

5. Before placing fill, proof roll exposed subgrade with a 10 tonne
   minimum roller to test subgrade and then remove soft spots
   (areas with more than 3mm movement under roller).
   Soft spots to be replaced with Select Engineered fill U.N.O.
6. Contractor shall place safety barriers around excavations in
   accordance with relevant safety regulations.
7. For interpretation of bulk earthworks foot print line shown on the
   bulk earthworks drawings refer to the bulk earthworks construction
   legend.
8. Bulk earthwork drawings are not to be used for detailed excavation.
9. Refer to Geotechnical Report prepared by -

3 1
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TETRA TECH COFFEY.
REFERENCE NO. 754-SYDGE284698-AB

CIVIL SAFETY IN DESIGN
enstruct (NSW) Pty Ltd operates under Safe Work Australia's code
of Conduct for the Safe Design of Structures.
These drawings shall be read in conjunction with the enstruct
Transfer of Information Letter and Civil risk and Solutions Register.
Under the Code of Conduct it is the Client's responsibility to provide
a copy of the Civil Risk and Solutions Register to the Principal
Contractor.
It is the Principal Contractor's responsibility to review the hazards
and risks identified during the design process to ensure a safe
workplace is maintained for the construction, maintenance and
eventual demolition of the civil infrastructure.

Sequence Of Works

1.  All work shall be generally carried out in accordance with
    (A) Local authority requirements,
    (B) EPA - Pollution control manual for urban stormwater,
    (C) LANDCOM NSW - Managing Urban Stormwater: Soils and

 Construction ("Blue Book").
2.  Erosion and sediment control drawings and notes are provided for
    the whole of the works. Should the Contractor stage these works
    then the design may be required to be modified. Variation to these
    details may require approval by the relevant authorities.
    The erosion and sediment control plan shall be implemented and
    adapted to meet the varying situations as work on site progresses.
3.  Maintain all erosion and sediment control devices to the satisfaction
    of the superintendent and the local authority.
4.  When stormwater pits are constructed prevent site runoff entering
    the pits unless silt fences are erected around pits.
5.  Minimise the area of site being disturbed at any one time.
6.  Protect all stockpiles of materials from scour and erosion. Do not
    stockpile loose material in roadways, near drainage pits or in
    watercourses.
7.  All soil and water control measures are to be put back in place at
    the end of each working day, and modified to best suit site
    conditions.
8.  Control water from upstream of the site such that it does not
    enter the disturbed site.
9.  All construction vehicles shall enter and exit the site via the
    temporary construction entry/exit.
10. All vehicles leaving the site shall be cleaned and inspected before
    leaving.
11. Maintain all stormwater pipes and pits clear of debris and
    sediment. Inspect stormwater system and clean out after each
    storm event.
12. Clean out all erosion and sediment control devices after each
    storm event.

1.  Prior to commencement of excavation the following soil
    management devices must be installed.
1.1. Construct silt fences below the site and across all potential
    runoff sites.
1.2. Construct temporary construction entry/exit and divert runoff to
    suitable control systems.
1.3. Construct measures to divert upstream flows into existing
    stormwater system.
1.4. Construct sedimentation traps/basin including outlet control and
    overflow.
1.5. Provide sandbag sediment traps upstream of existing pits.
2.  Construct geotextile filter pit surround around all proposed pits
    as they are constructed.
3.  On completion of pavement provide sand bag kerb inlet sediment
    traps around pits.

Prior to discharge of site stormwater, groundwater and seepage water
into council's stormwater system, contractors must undertake water
quality tests in conjunction with a suitably qualified environment
consultant outlining the following:

- Compliance with the criteria of the Australian and New Zealand
Guidelines for Fresh and Marine Water Quality (2000)

- If required subject to the environmental consultants advice,
provide remedial measures to improve the quality of water that is
to be discharged into Councils storm water drainage system.This
should include comments from a suitably qualified environmental
consultant confirming the suitability of these remedial measures to
manage the water discharged from the site into Councils storm
water drainage system. Outlining the proposed, ongoing
monitoring, contingency plans and validation program that will be
in place to continually monitor the quality of water discharged from
this site. This should outline the frequency of water quality testing
that will be undertaken by a suitably qualified environmental
consultant.

WATER QUALITY TESTING
REQUIREMENTS

EROSION AND SEDIMENT CONTROL
NOTES

GENERAL NOTES
1. Contractor must verify all dimensions and existing levels on site prior
   to commencement of works. Any discrepancies to be reported to the

2. Strip all topsoil from the construction area. All stripped topsoil shall
   be disposed of off-site unless directed otherwise.
3. Make smooth connection with all existing works.
4. Compact subgrade under buildings and pavements to minimum 98%
   standard maximum dry density in accordance with AS 1289 5.1.1.
   Compaction under buildings to extend 2m minimum beyond building
   footprint.
5. All work on public property, property which is to become public
   property, or any work which is to come under the control of the
   Statutory Authority; the Contractor is to ensure that the drawings
   used for construction have been approved by all relevant
   authorities prior to commencement site.
6. All work on public property, property which is to become public
   property, or any work which is to come under the control of the
   Statutory Authority is to be carried out in accordance with the
   requirements of the relevant Authority. The Contractor shall obtain
   these requirements from the Authority. Where the requirements of
   the Authority are different to the drawings and specifications, the
   requirements of the Authority shall be applicable.
7. For all temporary batters refer to geotechnical recommendations.

Engineer

PIT SCHEDULE

Type

A

B

B

E

Kerb inlet
pit 1800
lintel

450x
900

900x
900

900x
900

C4, C5

Surface
inlet pit

Junction
pit

A0

Grate size does not necessarily reflect pit size, refer pit type
details, shown on detail sheets -
Final internal pit dimensions are to comply with AS3500

Note:

Size

D

A2-D
A3-D
B12-D
B13-D
B14-D
B15-D
B16-D
C3-D
C2-D
OTHER
PITS-B

Enviropod

Existing pit to remain

NumberWater QualityClassDescription

Galvanised
mild steel grate
hinged to frame

Galvanised
mild steel grate
hinged to frame

Cast iron
cover with
concrete infill

Material

A2, A3, A4, A5
A6, A7, A8, A9, A11, A12,
B8, B11, B12, B13, B14 B15,
B16, B1, B2, C7, C8, C6,
C10, A17, A18, A19, A20,
A21

A1,A10, A13, A14, A15,
A16, B10, B9, B7, B6, B5,
B4, B3, D2, C1,C0, C2, C3,
C9

D D1Headwall

Enviropod

C0-D
C1-D
OTHER
PITS-B

CV-0400, CV401

5. For all temporary batters obtain geotechnical
engineers recommendations.

1. Drainage shall be provided as shown on the drainage drawings.
2. Backfilling shall be carried out after grout or

concrete has reached a minimum strength of 0.85
f'c. Backfilling shall be approved granular material
compacted in layers not exceeding 200mm to 95%
Standard compaction unless noted otherwise.

4. Where retaining walls rely on connecting
structural elements for stability, do not backfill
against the wall unless it is adequately propped
or the elements have been constructed and
have sufficient strength to withstand the loads.

3. Provide waterproofing to back of walls as specified or noted.

RETAINING WALLS

SURVEY AND SERVICES INFORMATION
SURVEY

UNDERGROUND SERVICES - WARNING

Origin of levels :
Datum of levels :
Coordinate system :
Survey prepared by :
Setout Points :

enstruct does not guarantee that the survey information
shown on these drawings is accurate and will accept no
liability for any inaccuracies in the survey information
provided to us from any cause whatsoever.

The locations of underground services shown on
enstruct drawings have been plotted from diagrams
provided by service authorities. This information has
been prepared solely for the authorities own use and
may not necessarily be updated or accurate.
The position of services as recorded by the authority
at the time of  installation may not reflect changes in
the physical environment  subsequent to installation.
enstruct does not guarantee that the services
information shown on these drawings shows more
than the presence or absence of services, and will
accept no liability for inaccuracies in the services
information shown from any cause whatsoever.

The contractor is to get approval from the relevant state
survey department, to remove/adjust any survey mark.
This includes but is not limited to; State Survey Marks
(SSM), Permanent Marks (PM), cadastral reference
marks or any other survey mark which is to be removed
or adjusted in any way.

enstruct plans do not indicate the presence of any survey
mark. The contractor is to undertake their own search.

The Contractor must confirm the exact location
and extent of  services prior to construction and
notify any conflict with the drawings  immediately
to the Engineer/Superintendent.

MGA (GDA 2020)

CONTACT THE SURVEYOR
C.M.S. SURVEYORS PTY LIMITED

A.H.D. AUSTRALIAN HEIGHT DATUM
SSM 9185

STORMWATER DRAINAGE NOTES
1 Stormwater Design Criteria :
   (A) Average exceedance probability -
         1% AEP for roof drainage to first external pit
         5% AEP for paved and landscaped areas
   (B) Rainfall intensities -
       Time of concentration: 5 minutes
             1% AEP =          mm/hr
             5% AEP =          mm/hr
   (C) Rainfall losses -
         Impervious areas: IL= 1.5 mm , CL =  0   mm/hr
         Pervious areas: IL=   mm , CL =       mm/hr

2. Pipes 225 dia and larger to be reinforced concrete
Class "  " approved spigot and socket with rubber ring
joints U.N.O.
3. Pipes up to 150 dia may be sewer grade uPVC with
solvent welded joints, subject to approval by the engineer
4. Equivalent strength VCP or FRP pipes may be used
subject to approval.
5. Precast pits may be used external to the building
subject to approval by
6. Enlargers, connections and junctions to be
manufactured fittings where pipes are less than 300 dia.
7. Where subsoil drains pass under floor slabs and
vehicular pavements, unslotted uPVC sewer grade pipe is
to be used.
8. Grates and covers shall conform with AS 3996-2006,
and AS 1428.1 for access requirements.
9. Pipes are to be installed in accordance with AS 3725.
All bedding to be type H2 U.N.O.
10. Care is to be taken with invert levels of stormwater
lines. Grades shown are not to be reduced without
approval.
11. All downpipe connections are to be 150mm DIA or the
same size as the downpipe (whichever is larger) laid at
1% minimum fall connection to the nearest pit. Minimum
cover 450mm in landscaped areas.
12. Subsoil drains to be slotted flexible uPVC U.N.O.
13. Adopt invert levels for pipe installation (grades shown
are only nominal).
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Vehicular Pavement Jointing

F A C E   O F   K E R B

DEJA

DEJA

DEJA

JOINTING NOTES

SJ D
EJ

SJ SJ SJ SJ D
EJ

SJ

W
PJ EJEJ

F A C E   O F   K E R B

Pedestrian Footpath Jointing

F A C E   O F   B U I L D I N GEJ

6m MAX

30m MAX

6m
 M

AX

6.0m MAX

1.5 x W (1.5m MAX)

W

1. All vehicular pavements to be jointed as shown on drawings.
2. Keyed construction joints should generally be located at a
   maximum of 6m centres.
3. Sawn joints should generally be located at a maximum of 6m
   centres or 1.5 x the spacing of keyed joints, where key joint
   spacing is less than 4m, with dowelled expansion joints at
   maximum of 30m centres.
4. Provide 10mm wide full depth expansion joints between buildings
   and all concrete or unit pavers.
5. The timing of the saw cut is to be confirmed by the contractor
   on site. Site conditions will determine how many hours after the
   concrete pour before the saw cuts are commenced. Refer to the
   specification for weather conditions and temperatures required.
6. Vehicular pavement jointing as follows.

1. Expansion joints are to be located where possible at
tangent points of curves and elsewhere at max 6.0m centres.
2. Weakened plane joints are to be located at a max 1.5 x
width of the pavement.
3. Where possible joints should be located to match kerbing
and / or adjacent pavement joints.
4. All pedestrian footpath jointings as follows (uno).

W
PJ

W
PJ

W
PJ

CONCRETE NOTES
EXPOSURE CLASSIFICATION :

CONCRETE
Place concrete of the following characteristic compressive strength f'c
as defined in AS 1379.

AS 1379 f'c MPa
at 28 days

Specified
Slump

Nominal
Agg. Size

Location

Retaining wall footing S40 80 20

1. The design, certification, construction and performance of the
formwork, falsework and backpropping shall be the responsibility
of the contractor.  Proposed method of installation and removal of
formwork is to be submitted to the superintendent for comment
prior to work being carried out.

FORMWORK

External :B2

1. Use Type 'GP' cement, unless otherwise specified.
2. All concrete shall be subject to project assessment and testing to AS

1379.
3. Consolidate by mechanical vibration. Cure all concrete surfaces as

directed in the Specification.
4. For all falls in slab, drip grooves, reglets, chamfers etc. refer to

Architects drawings and specifications.
5. Unless shown on the drawings, the location of all construction joints

shall be submitted to Engineer for review.
6. No holes or chases shall be made in the slab without the approval of

the Engineer.
7. Conduits and pipes are to be fixed to the underside of the top

reinforcement layer.
8. Slurry used to lubricate concrete pump lines is not to be used in any

structural members.
9. All slabs cast on ground require sand blinding with a Concrete

Underlay

Kerbs S20 80 20
Pavements S32 80 20

DBYD SERVICES NOTE
"Public Service Utility information shown on plan has been complied
from information received from Dial Before You Dig inquiry, reference
Number 20901781, which was obtained on 15/01/21.
Unless specifically shown otherwise, this location and depth of services
shown on this plan have not been verified.

The location of services shown on this drawing have been plotted as
accurately as possible from diagrams provided by service authorities
and should be confirmed by site inspection."

REINFORCEMENT NOTES

FABRIC LAPS

25

when cast directly in contact with ground.
weather or ground.
when cast in forms but later exposed to

bottom,

-

-
-
-Footings

Walls 

top,
generally.

..

30
30
50 50 sides.50

N.  Hot rolled ribbed bar grade D500N
R.  Plain round bar grade R250N
SL. Square mesh grade 500L
RL. Rectangular mesh grade 500L

1. Fix reinforcement as shown on drawings. The type and
grade is indicated by a symbol as shown below. On the
drawings   this is followed by a numeral which indicates
the size in millimetres of the reinforcement.

2. Provide bar supports or spacers to give the following
concrete cover to all reinforcement unless otherwise
noted on drawings.

3. Cover to reinforcement ends to be 50 mm u.n.o.
4. Provide N12-450 support bars to top reinforcement as

required, Lap 500 U.N.O.
5. Maintain cover to all pipes, conduits, reglets, drip grooves

etc
6. All cogs to be standard cogs unless noted otherwise.
7. Fabric end and side laps are to be placed strictly in

accordance with the manufacturers requirements to
achieve a full tensile lap. Fabric shall be laid so that there
is a maximum of 3 layers at any location.

8. Laps in reinforcement shall be made only where shown
on the drawings unless otherwise approved. Lap lengths
as per table below.

CONCRETE FINISHING NOTES
1. All exposed concrete pavements are to be broomed finished.
2. All edges of the concrete pavement including keyed and dowelled
  joints are to be finished with an edging tool.
3. Concrete pavements with grades greater than 10 % shall be
   heavily broomed finished.
4. Carborundum to be added to all stair treads and ramped
   crossings U.N.O.
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Surface Analysis: Elevation Ranges

Number

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Color
Minimum Elevation

(m)

-4.194

-1.700

-1.000

-0.800

-0.700

-0.600

-0.400

-0.100

0.000

0.100

0.200

0.400

0.500

0.900

1.300

1.700

Maximum Elevation
(m)

-1.700

-1.000

-0.800

-0.700

-0.600

-0.400

-0.100

0.000

0.100

0.200

0.400

0.500

0.900

1.300

1.700

3.600

2D Area
(m²)

3154.1

2919.0

1296.6

655.1

680.6

1180.4

1911.4

709.4

772.6

800.0

1787.9

828.7

2743.8

1886.0

1244.3

2903.8

Cut/Fill Summary
Name

Uncontrolled Cut Volume

Cut Factor

1.000

Fill Factor
0.000

2d Area
4218.439sq.m

Cut

1135.994 Cu. M.
Fill
0.000 Cu. M.

Net

1135.994 Cu. M.<Cut>
Uncontrolled Cut Volume
Bulk Cut & Fill Volume

Totals

1.000
1.000

0.000
1.000

4218.439sq.m
25602.934sq.m

29821.373sq.m

1135.994 Cu. M.
14441.572 Cu. M.

15577.566 Cu. M.

0.000 Cu. M.
13922.325 Cu. M.

13922.325 Cu. M.

1135.994 Cu. M.<Cut>
519.247 Cu. M.<Cut>

1655.241 Cu. M.<Cut>
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BULK EARTHWORKS
OPTION 2

CV-0200

MAR-21PALGBM1:500

 LEGEND

BUILDING OUTLINE

BULK EARTHWORKS PAD OUTLINE

SITE BOUNDARY

BULK EARTHWORKS MINOR CONTOUR8.4

9.0 BULK EARTHWORKS MAJOR CONTOUR

BE 22.00

BATTER

BULK EARTHWORKS PLATFORM LEVEL

EASEMENTS

NOTES:

1. * BULK EARTHWORKS LEVEL = FINISH SURFACE - (SLAB THICKNESS + BASE COURSE)
2. BULK VOLUMES DOES NOT INCLUDE STRIPPING OF TOPSOIL.
3. REFER ARCHITECTS DRAWINGS FOR BUILDING SETOUT
4. BULK EARTHWORK DRAWINGS ARE FOR BULK EXCAVATION ONLY. THEY ARE NOT TO
    BE USED FOR DETAILED EXCAVATION SUCH AS: LIFT SHAFTS, FOOTINGS, PITS, 
BACKFILL,  TRENCHING AND LANDSCAPING.
5. BULK EARTHWORK SETOUT REFERS TO BULK EXCAVATION ONLY. THEY ARE NOT TO
    BE USED FOR BUILDING, KERB OR ANY OTHER SETOUT.

EXISTING WATER LINE

EXISTING ELECTRICITY OVERHEAD LINE

EXISTING ELECTRICITY UNDERGROUND LINE

EXISTING STORMWATER LINE

EXISTING GAS LINE

EXISTING COMMS LINE

CV201
1

A 13/05/22 BULK EARTHWORKS GEOGRID OPTION PAD PAL

BULK EARTHWORKS METHODOLOGY

STAGE 1

1. PROVIDE THE BULK EXCAVATION FOR BUILDINGS TO THE BULK EARTHWORKS LEVELS AS SHOWN ON
THE PLAN WHICH COMPRISES OF FINISHED FLOOR LEVEL MINUS (SLAB THICKNESS + BASE COURSE).

2. PROVIDE BULK EXCAVATION FOR UNDERGROUND CARPARK, LOADING DOCK AND ACCESS ROAD
WHICH COMPRISES OF FINISHED SURFACE LEVELS MINUS PAVEMENT (0.4m).

3. STOCKPILE THE VOLUME OF EXCESS UNCONTROLLED CUT MATERIAL WITHIN THE SITE.

STAGE 2

1. UNCONTROLL CUT MATERIAL EXCAVATED FROM STAGE 1 TO UNDERGO APPROPRIATE SEIVING AND
REMOVAL OF WASTE MATERIAL TO BE RESUED ON SITE. THIS IS BASED ON THE GEOTECH REPORT
SECTION 6.2.7 MATERIAL REUSE AND DISPOSAL, PREPARED BY TETRA TECH COFFEY, REFERENCE
NUMBER 754-SYDGE284698-AB, DATED 31 MAY 2021.

2. AFTER UNDERGOING TREATMENT, UNCONTROL CUT MATERIAL TO BE RESUED AS CONTROL FILL UNDER
THE SPORTS FIELD AND GYM.

3. LEFTOVER WASTE (ASBESTOS) AFTER CLEANING TO BE DISPOSED UNDER THE SPORTS FIELD.
4. GEOGRID TO BE USED IN PROPOSED ACCESS ROAD CARPARK AND LOADING DOCK.

B 01/06/22 ISSUE FOR CONCEPT DESIGN PAD PAL

FFL 152.12
BEL 151.82

FFL 155.10
BEL 154.80

FFL 154.80
BEL 154.50

FFL 151.20
BEL 150.90

FFL 151.20
BEL 150.90

FFL 151.20
BEL 150.90FFL 147.60

BEL 147.30

FFL 152.40
BEL 152.10

1:5 PERMANENT BATTER

1:2.5 PERMANENT BATTER

1:2.5 PERMANENT BATTER

1:1.5 TEMPORARY BATTER

1:1.5 TEMPORARY BATTER

1:1.5 TEMPORARY BATTER

1:3 PERMANENT BATTER

1:3 PERMANENT BATTER

1:1.5 TEMPORARY BATTER

1:2.5 PERMANENT BATTER

1:2.5 PERMANENT BATTER

1:1.5 TEMPORARY BATTER

1:1.5 TEMPORARY BATTER

AREA UNDER PLAYING
FIELD BE FILLED WITH
EXCESS CUT MATERIAL
FROM THE SITE

AREA UNDER GYM BE
FILLED WITH EXCESS
CUT MATERIAL FROM
THE SITE

C 08/07/22 ISSUE FOR COSTING GBM PAL

1:1.5 TEMPORARY BATTER

AREA OF UNCONTROLLED
FILL AS PER RAP REPORT
BY AURECON

AREA OF UNCONTROLLED
FILL AS PER RAP REPORT
BY AURECON

CARPARK AND LOADING DOCK AREA 4250 m2

D 11/07/22 VOLUME OF UNCONTROLLED FILLED ADDED GBM PAL

FFL 146.30
BEL 146.00

FFL 148.54
BEL 148.24

E 04/08/22 UPDATED FOR NEW DESIGN BEJ PAL

I

F 12/08/22 REISSUE FOR 100% SD BEJ PAL

G 02/09/22 REISSUE FOR 100% SD BEJ PAL

H 09/09/22 REISSUE FOR 100% SD BEJ PAL

I 15/09/22 REISSUE FOR 100% SD BEJ PAL

1:1.5 TEMPORARY BATTER

WORKING PLATFORM TO BE 1m
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EROSION AND SEDIMENT
CONTROL DETAILS

HCV-0206

APR-21PALCBH1:500

TIMBER SLEEPER OR METAL
GRID 100mm HIGH AND
SPACED AT 300mm CTS

CONSTRUCTION SITE

MIN LENGTH 10m
BERM 300 HIGH MIN

RUNOFF FROM PAD DIRECTED
TO SEDIMENT TRAP

50-75mm GRAVEL BED
MIN 200mm THICK

EXISTING ROADWAY

GEOTEXTILE FABRIC

PROVIDE WASH WATER FOR
TRUCKS EXITING SITE

TEMPORARY CONSTRUCTION VEHICLE EXIT
NTS

3m
 M

IN

RUNOFF

2000 MIN

900 MIN

THREE LAYERS OF SANDBAGS
WITH ENDS OVERLAPPED

GAP BETWEEN BAGS
ACT AS SPILLWAY

SANDBAGS
OVERLAP
ONTO KERB

SANDBAG KERB SEDIMENT TRAP 
NTS

STORMWATER PIT

STRAW BALES

OUTLET PIPE TO SYSTEM

SANDBAG MOUND
OR GRADED ROCK

OVERFLOW WEIR
LEVEL 500 WIDE

GEOFABRIC FILTER MATERIAL

20
0 20

0

20
0

SEDIMENTATION TRAP
NTS

90
0 

M
AX

EXISTING SURFACE LEVEL

500.00 MIN 500.00 MIN

10
0.

00
M

IN

SCALE 1:20

TYPICAL SECTION THROUGH CATCH DRAIN

RUNOFF WATER
WITH SEDIMENT

FILTERED
WATER

GEOTEXTILE FILTER FABRIC
WRAPPED OVER GRATE.

GEOTEXTILE FILTER FABRIC
WRAPPED OVER GRATE.

.
.

.
.

.
.

.
.

.
.

.
.

.
..

.
.

.
.

.

.
..

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
..

.
.

.
.

.

.
..

.
.

.
.

.
.

.
.

GRAVEL FILLED FABRIC
SILT BAG (SAUSAGE)
LENGTH TO SUIT PIT
LINTEL LENGTH.

GRAVEL FILLED FABRIC
SILT BAG (SAUSAGE)
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X
-

X
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KERB INLET SEDIMENT TRAPSECTION

SECTION 1
ROCK
MATTRESS
EMERGENCY
SPILLWAY

EARTH
EMBANKMENT

SEDIMENT
STORAGE ZONE

INFLOW

LENGTH/WIDTH
RATIO 3:1 MIN

PLAN
NTS

LENGTH

W
ID

TH

THE MATERIAL FORMING THE EMBANKMENT
SHOULD BE SPREAD IN LAYERS NOT
EXCEEDING 300mm LOOSE THICKNESS AND
EACH LAYER THOROUGHLY COMPACTED
BEFORE THE NEXT LAYER IS ADDED

CUT-OFF TO BE TAKEN AT LEAST 300mm
INTO IMPERVIOUS MATERIAL AND TO BE
A MINIMUM OF 600MM DEEP
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FABRIC AS SPECIFIED LINE OF WALL, FOOTING,
COLUMN,KERB, DISHDRAIN,
GRATED DRAIN, BOLLARD
FOOTINGS OR OTHER FORM OF
BLOCKOUT

SHOWN AS 'IJ' ON PLAN AND TO ALSO BE
CONSTRUCTED IN LOCATIONS WHERE
CONCRETE PAVEMENTS ABUT FORMS OF
BLOCKOUT AS SPECIFIED BY THIS ISOLATION
JOINT DETAIL UNLESS NOTIFIED OTHERWISE.

10 THICK EXPANDING
FILLER BOARD

REFER TYPICAL JOINT
SEALANT "TYPE B"

AS
 S

PE
C

IF
IE

D

TYPICAL ISOLATION JOINT DETAIL (IJ)
SCALE 1:10

PAVEMENT AS
SPECIFIED

10 THICK
EXPANDING CORK
FILLER BOARD

20SCALE 1:
EXPANSION JOINT (EJ)

PAVEMENT AS
SPECIFIED

3 WIDE SAWN GROOVE -
1/5 DEPTH OF SLAB

SEALANT RESERVOIR ON SAWCUT
OR TROWELLED GROOVE REFER TO
DETAIL A

NOTE:REFER TO JOINTING NOTES,
POINT 5 FOR TIMING OF SAW CUTS.

20SCALE 1:
WEAKENED PLANE JOINT (WPJ)

N16 EXTRA EACH SIDE
LAP 450 WHERE REQUIRED

PAVEMENT AS SPECIFIED

SEALANT RESERVOIR ON SAWCUT OR
TROWELLED GROOVE REFER TO DETAIL A

FABRIC 900 WIDE CENTRAL
CUT OUT EVERY SECOND
LONGITUDINAL BAR AT
SAWN JOINT LOCATION

NOTE: CUT LONGITUDINAL BARS IN THICKENED
      EDGES etc. 50mm EITHER SIDE OF SAWN
      JOINT LOCATIONS

=
=

SCALE 1:

3 WIDE SAWN GROOVE -
1/4 DEPTH OF SLAB

NOTE:REFER TO JOINTING NOTES,
POINT 5 FOR TIMING OF SAW CUTS.

20
SAWN CONTROL JOINT (SJ)

GALVANISED R20 DOWELS 400 LONG AT 300
CENTRES PLACED CENTRALLY. ENSURE DOWELS ARE
LEVEL AND PERPENDICULAR TO LINE OF JOINT ENDS
OF BARS TO BE SAWN NOT CROPPED

2N12 SUPPORT BARS SECURELY TIED
OR TACK WELDED TO DOWEL - CUT
BARS AT INTERSECTIONS OF NON
TIED JOINTS

EXPANSION CAP (10
ALLOWANCE)

PAVEMENT AS
SPECIFIED

4N12 BOTH SIDES LAP 450
WHERE  REQUIRED CUT
BARS AT INTERSECTIONS
OF NON TIED JOINTS

16 THICK EXPANDING
CORK FILLER BOARD
WITH 16 DEEP SEALANT
ON BOND BREAKER
REFER DETAIL CR10-600 BOTH

SIDES

GREASE THIS END

20SCALE 1:
DOWELLED EXPANSION JOINT (DEJ)

INITIAL SAWCUT

DOW CORNING 888 SILICONE
JOINT SEALANT INSTALLED TO
MANUFACTURERS SPECIFICATION.
APPROVAL REQUIRED FOR
EQUIVALENT PRODUCT

CLOSED CELL
POLYETHYLENE
BACKING ROD

8

1 4 S
LA

B 
TH

IC
KN

ES
S

15
UNO

NTS
NOTE:REFER TO JOINTING NOTES,
POINT 5 FOR TIMING OF SAW CUTS.

SEALANT
RESERVOIR

DETAIL A

45° BEND

100Ø RIGID PVC
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M
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N

O

LIGHT DUTY IN LANDSCAPED AND PEDESTRIAN AREAS
HEAVY DUTY IN VEHICULAR PAVEMENTS. AIR TIGHT
CAST IRON OR BRASS SCREW OR BOLT DOWN CAP

300 x 300 x 150
CONCRETE
SURROUND

HEAVY DUTY uPVC TO BE
CONNECTED TO THE SUB
SOIL DRAINAGE LINE

NOTE: SLOTTED RIGID PVC PIPE AND
      FITTINGS MAY BE USED
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FLUSHING POINT (FP)
10SCALE 1:

100Ø RIGID PVC

FLOW 1.0% MIN

45° BEND Y PIECE

45° BEND

300 x 300 x 150
CONCRETE SURROUND

LIGHT DUTY IN LANDSCAPED AND PEDESTRIAN AREAS
HEAVY DUTY IN VEHICULAR PAVEMENTS. AIR TIGHT
CAST IRON OR BRASS SCREW OR BOLT DOWN CAP

300 x 300 x 150
CONCRETE SURROUND

HEAVY DUTY uPVC TO BE CONNECTED
TO THE SUB SOIL DRAINAGE LINE

100Ø SUBSOIL DRAINAGE LINE
REFER SUBSOIL BEDDING DETAILS

NOTE: SLOTTED RIGID PVC PIPE AND
      FITTINGS MAY BE USED
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40
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N12-300 BOTH WAYS OR
SL82 FABRIC
(40 COVER TO INSIDE FACE)

PIT IN CONCRETE PAVEMENT REFER DETAIL D
PIT IN LANDSCAPE AREAS REFER DETAIL F

GRATE AND FRAME OR
COVER AS SPECIFIED
IN PIT SCHEDULE

100 DIA x 3000 LONG SUBSOIL DRAINAGE STUB
SURROUNDED WITH 100mm OF NOM 20mm COARSE
FILTER MATERIAL WRAPPED IN GEOTEXTILE FILTER
FABRIC (BIDIM A24 OR SIMILAR) TO EACH INLET PIPE

PROVIDE PIT ACCESS
STEPS IF PIT DEEPER
THAN 900 REFER DETAIL

MASS CONCRETE
BENCHING

NOTE:IF REINFORCING FABRIC IS TO BE USED
     REFER TO WALL AND CORNER DETAILS

PIT SETOUT POINT U.N.O.

PIT TYPE  

PLAN
20SCALE 1:

.
-

.
-20

SECTION
SCALE 1:

B

INLET PIPE

INLET PIPE

OUTLET PIPE

O
U

TLET PIPE

INLET PIPE
OUTLET PIPE

IN
LE

T 
PI

PE

NOTES:
1. MASS CONCRETE BENCHING WITHIN PITS

MUST BE FORMED SO AS TO CONVEY
WATER FROM INLET(S) TO OUTLET.

2. BENCHING SHOULD BE ACHIEVE MINIMUM
CROSS FALLS WITHIN PITS AS REQUIRED
BY ENSTRUCT'S PIT DETAILS AND
AUSTRALIAN STANDARDS.

3. NO WATER IS TO STAND IN PITS WHEN
BENCHING IS COMPLETE.

TYPICAL PIT BENCHING DETAILS
SCALE 1:20

STORM FILTER CARTRIDGE

SCALE 1:50

STORMFILTER
CARTRIDGE
FILTRATION
UNIT

FALSE FLOOR

CONCRETE BASE

STORMFILTER CARTRIDE DETAIL

B 19/11/21 ISSUE FOR DRAFT 100% SD PAD PAL

C 24/11/21 ISSUE FOR 100% SD PAD PAL

D 12/08/22 REISSUE FOR 100% SD MZV PAL

E 15/09/22 REISSUE FOR 100% SD BEJ PAL

R5

DEPTH TO WIDTH
RATIO TO SEALANT
MANUFACTURERS
SPECIFICATIONS

DOW CORNING 888 SILICONE
JOINT SEALANT INSTALLED TO
MANUFACTURERS SPECIFICATION.
APPROVAL REQUIRED FOR
EQUIVALENT PRODUCT

CLOSED CELL
POLYETHYLENE
BACKING ROD

EXPANDING CORK
FILLER BOARD AS
SPECIFIED

W

D

DETAIL C
NTS

SLIP JOINT - TWO
LAYERS OF PLASTIC 2N12 TRIMMER BARS TO EXTEND

500 BEYOND PIT FOR EACH SIDE

1.2m LONG MESH AS PER
TOP REINFORCEMENT

PAVEMENT AS
SPECIFIED

RECESS TO SUIT
FRAME OR COVERGRATE AND FRAME OR COVER

AS SPECIFIED IN PIT SCHEDULE

70
MIN

50 M
IN

SCALE 1:
DETAIL D

10

GRATE AND FRAME OR
COVER AS SPECIFIED
IN PIT SCHEDULE

RECESS TO SUIT
FRAME OR COVER

70 MIN

5

SCALE 1:
DETAIL F

10
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PROVIDE 25mm
CHAMFER ON ALL
EXPOSED SURFACES
(TYPICAL)

ELEVATION
SCALE 1:

SECTION
SCALE 1:

SCALE 1:

NOTE
COMPRESSIVE STRENGTH (F'c) FOR CAST IN-SITU
CONCRETE TO BE A MINIMUM OF 25MPa AT 28 DAYS.
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APPROVED PRECAST KERB
INLET LINTEL (R.T.A.
STANDARD) 1800 LONG UNO

100 DIA x 3000 LONG SUBSOIL DRAINAGE
STUB SURROUNDED WITH 100mm OF NOM
20mm COARSE FILTER MATERIAL WRAPPED
IN GEOTEXTILE FILTER FABRIC (BIDIM A24
OR SIMILAR) TO EACH INLET PIPE
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GRATE AND FRAME AS
SPECIFIED IN PIT SCHEDULE

10 THICK COMPRESSIBLE
CORK FILLER BOARD

10 THICK COMPRESSIBLE
CORK FILLER BOARD

MASS CONCRETE
BENCHING

N12-300 BOTH WAYS OR SL82
FABRIC (40 COVER TO INSIDE FACE)

NOTE:IF REINFORCING FABRIC IS TO BE USED
     REFER TO WALL AND CORNER DETAILS

SCALE 1:

13
5

M
IN PROVIDE PIT ACCESS

STEPS IF PIT DEEPER THAN
900 REFER DETAIL

17
5

 PIT IN FLEXIBLE PAVEMENT REFER DETAIL E

PIT SETOUT POINT U.N.O.

SECTION
SCALE 1:

SECTION
SCALE 1:

SECTION
SCALE 1:

PIT TYPE  A

SCALE -
6

SCALE -
7

-
5

-
6

-
7

SCALE -
5

SUBSOIL DRAINAGE STUB
3m LONG (TYP)

PLAN
20
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SECTION

PLAN

SIDE ELEVATIONFRONT ELEVATION

250 MIN-300 MAX
250 MIN-300 MAX

250 MIN-300 MAX

NOTE
1 WHEN POSITIONED IN STRAIGHT ALIGNMENT, STEP
TO BE 400 WIDE.
2 STAGGERED STEPS TO BE 200 WIDE, STEPS TO BE
STAGGERED 200 CENTRE TO CENTRE FOR
ALTERNATE STEPS.
3 SPACING OF STEPS TO BE UNIFORM TO WITHIN
±5mm IN EACH PIT.

DRILL 30mm DIA HOLE x 120mm DEEP AND
EPOXY INTO WALL WITH EPOXY MORTAR EQUAL
TO EPIREZ 633 (NON SAG) - IN PRECAST PITS,
DEPTH OF EMBEDMENT IS TO BE IN
ACCORDANCE
WITH PIT MANUFACTURER'S DETAILS

35200 MIN

24 DIA GALVANISED MILD
STEEL

REFER NOTE

35

TO BE PROVIDED FOR
PITS DEEPER THAN 900mm

10SCALE 1:
PIT ACCESS STEP DETAIL (STEP 1)

'LYSAGHT' MAXIMESH
RH3030 HOT DIPPED
GALVANISED OR
EQUIVALENT

18
0

80
0

600

ORIFICE PLATE BEYOND
REFER DETAIL

600

TRASH SCREEN DETAIL
NTS

TOPSOIL

GEOTEXTILE FILTER FABRIC
(BIDIM A24 OR EQUIVALENT)

GRANULAR FILL
(REFER SPECIFICATION)

GEOTEXTILE FILTER FABRIC
(BIDIM A24 OR EQUIVALENT)

SUBSOIL FILTER GRAVEL
(REFER SPECIFICATION)
100 DIA SUBSOIL DRAINAGE
LINE AT 1.0% MIN FALL

300 MIN

600 MIN

100 MIN100 *

200 MIN

* REDUCE PIPE INVERT TO
  ZERO AT OUTLET OF PIPE

10
SUBSOIL IN LANDSCAPED AREAS

SCALE 1:
100 MIN

600

* REDUCE PIPE INVERT TO
  ZERO AT OUTLET OF PIPE

100 *

ROAD BASE
(REFER SPECIFICATION)

GEOTEXTILE FILTER FABRIC
(BIDIM A24 OR EQUIVALENT)

SUBSOIL FILTER GRAVEL
(REFER SPECIFICATION)
100 DIA SUBSOIL DRAINAGE
LINE AT 1.0% MIN FALL

300 MIN

PAVEMENT AS SPECIFIED

10
SUBSOIL IN PAVED AREAS

SCALE 1:

PLANELEVATION AT BASE

COG 450

CJ

PLAN-DOUBLE LAYER

COG 300

PLAN-SINGLE LAYER

CORNER BAR - SAME
SIZE AND SPACING AS
HORIZONTAL
REINFORCEMENT CORNER BAR - SAME

SIZE AND SPACING AS
HORIZONTAL
REINFORCEMENT

REINFORCEMENTMESH

N12-300
CORNER BAR

N12-300
CORNER BAR

PIT CORNER DETAILS
20SCALE 1:

MIN. GRADE C25
BED AND HAUNCH

WEARING COURSE
BASE COURSE

ROAD BASE

1
1

NOTE:
1. THE CHANNEL MUST NOT BE TRAFFICKED
UNTIL WEARING COURSE IS LAID

PRECAST CHANNEL
REFER ACO DETAILS
WITH HEEL GUARD GRATE

GRATED DRAIN TYPE D (GDD)
SCALE 1:10

B 19/11/21 ISSUE FOR DRAFT 100% SD PAD PAL

C 24/11/21 ISSUE FOR 100% SD PAD PAL

D 12/08/22 REISSUE FOR 100% SD MZV PAL

E 15/09/22 REISSUE FOR 100% SD BEJ PAL



V BARS

N12-300

X BARS

V BARS

F.S.L.

ALLOW FOR
SURCHARGE AT

TOP OF WALL

COMPACTED SELECT
FILL IN ACCORDANCE
WITH THE SPECIFICATION

REFER TO STRIP FOOTING
DETAIL FOR FOOTING STEPS

AND WALL JUNCTIONS

100 DIA SUBSOIL DRAINAGE LINE
SURROUNDED WITH 100mm OF NOM 20mm
COARSE FILTER MATERIAL IN GEOTEXTILE
FILTER FABRIC  (BIDIM A24 OR SIMILAR)

COMPACTED FREE DRAINING GRANULAR FILL
IN ACCORDANCE WITH THE SPECIFICATION

400.00
50 COVER
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NOTE: PROVIDE CLEARANCE
TO ALLOW FOR DEFLECTION
AND/OR ROTATION 20
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N16-400
HORIZONTAL LAP
600 AS REQUIRED

50 COVER

SCALE 1:
RETAINING WALL

20
(RW1 HEIGHT UPTO 2.2m)

F.S.L.

V BARS

X BARS
N12-300
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Y

V BARS

COMPACTED FREE DRAINING GRANULAR FILL

COMPACTED SELECT FILL

100 DIA SUBSOIL DRAINAGE LINE
SURROUNDED WITH 100mm OF
NOM 20mm COARSE FILTER
MATERIAL IN GEOTEXTILE FILTER
FABRIC  (BIDIM A24 OR SIMILAR)

REFER TO STRIP FOOTING
DETAIL FOR FOOTING STEPS

AND WALL JUNCTIONS

300.00
50 COVER

200.00
NOM

20
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00
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SCALE 1:

N16-400 HORIZONTAL
LAP 600 AS REQUIRED

RETAINING WALL
20

(RW1 HEIGHT UPTO 1.8m)

HANDRAILS REQUIRED ON RETAINING WALL
HIGHER THAN 1.0m. REFER TO LANDSCAPE
ARCHITECT SPECIFICATION FOR TYPE OF
HANDRAIL

HANDRAILS REQUIRED ON RETAINING WALL
HIGHER THAN 1.0m. REFER TO LANDSCAPE
ARCHITECT SPECIFICATION FOR TYPE OF
HANDRAIL

2m

BATTER TYPE D

Proposed building or retaining wall

Temporary batter 1 in 1.5 UNO

Bulk Earthworks level*

Bulk earthworks line shown on drawings

Back fill behind wall

Final batter

Proposed footing

BATTER TYPE F

Temporary batter

Detailed excavation

Bulk earthworks line
shown on drawings

Bulk Earthworks level*

FINISHED LEVEL

BATTER TYPE A

2m UNO

Proposed building or
retaining wall

BD
Y

Temporary batter

Bulk earthworks line
shown on drawings

Back fill

Bulk Earthworks level*
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CONCRETE PIPE TRENCH BACKFILL DETAIL
≤ 900mm DIA.

BACKFILL

EXISTING SURFACE LEVEL

FOOTPATH/ROAD TO SUIT
(REFER TO PAVEMENT
DETAILS)

BACKFILL
ZONE

OVERLAY
ZONE

SIDE
ZONES

HAUNCH
ZONES

BED
ZONE

EXISTING SUBGRADE

15
0

M
IN

0.
5D

 M
IN

0.
3D

10
0

150
MIN

D

H

NOTE:
1. DRAINAGE PIPE TO BE MINIMUM 375Ø
CLASS 4 REINFORCED CONCRETE PIPE

TYPICAL TRENCH
BACKFILL DETAIL
SCALE 1:10

Height (H) Width (W) X BarsV Bars

N20-400N20-40020502200
N20-400N24-40017501800
N16-400N16-40014501400
N12-400N12-40011501000

Height (H) Width (W) X BarsV Bars

N16-400N20-20017501800
N16-400N16-40014501400
N12-400N12-40011501000
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MINIMUM 100mm THICKNESS
CONCRETE (f'c = 25 MPa) WITH MIN
SL62 FABRIC 40 TOP COVER WITH
EXPANSION JOINTS AT MAX 6.0m
CENTRES AND WEAKENED PLANE
JOINTS AT MAX 1.5m CENTRES

50mm SAND BEDDING

0.2mm FORTECON MEMBRANE
OR APPROVED EQUIVALENT

COMPACTED SUBGRADE TO
100% STD. CBR 4.0%

PAVEMENT P1
INSITU CONCRETE PAVING

PV1

MINIMUM 100mm THICKNESS
CONCRETE (f'c = 25 MPa) WITH MIN
SL62 FABRIC 40 TOP COVER WITH
EXPANSION JOINTS AT MAX 6.0m
CENTRES AND WEAKENED PLANE
JOINTS AT MAX 1.5m CENTRES

50mm SAND BEDDING

0.2mm FORTECON MEMBRANE
OR APPROVED EQUIVALENT

COMPACTED SUBGRADE TO
100% STD. CBR 4.0%

PAVEMENT P2
INSITU COLOURED CONCRETE PAVING

PV2

COLOURED CONCRETE FINISH AS
PER LANDSCAPE ARCHITECT
SPECIFICATION AND DETAIL
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CONCRETE (f'c = 25 MPa) WITH MIN
SL62 FABRIC 40 TOP COVER WITH
EXPANSION JOINTS AT MAX 6.0m
CENTRES AND WEAKENED PLANE
JOINTS AT MAX 1.5m CENTRES

50mm SAND BEDDING

0.2mm FORTECON MEMBRANE
OR APPROVED EQUIVALENT

COMPACTED SUBGRADE TO
100% STD. CBR 4.0%

PAVEMENT P3
INSITU CONCRETE BANDING WITH

EXPOSED AGGREGATE

PV3

EXPOSED AGGREGATE FINISH AS
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SPECIFICATION AND DETAIL
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SL62 FABRIC 40 TOP COVER WITH
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RECYCLED BRICK PAVING

PV4

MIN. 30mm MORTAR BEDDING

SCALE:1:10

SCALE:1:10

SCALE:1:10

SCALE:1:10

40mm UNIT PAVER (LANDSCAPE TO
CONFIRM COLOUR AND THICKNESS)

BRICKS TO BE LAID IN
STRETCHER BOND

100mm THICK DECOMPOSED
GRANITE GRAVEL

100mm COMPACTED THICKNESS
FINE CRUSHED ROCK (DGB20)

COMPACTED SUBGRADE TO
100% STD. CBR 4.0%

PAVEMENT P6
DECOMPOSED GRANITE GRAVEL

PV6

SCALE:1:10

PAVEMENT P8
SPORTS COURT

PV8

SCALE:1:10

STRUCTURAL SLAB - REFER TO
STRUCTURAL ENGINEERS DETAIL

ACRYLIC HARD COURT SYSTEM
FINISH TO MANUFACTURER DETAIL

30mm DRAINAGE CELL AS PER
MANUFACTURERS SPECIFICATION

STRUCTURAL SLAB REFER TO
STRUCTURAL ENGINEER'S DETAIL

WATERPROOFING MEMBRANE AS
PER ARCHITECT SPECIFICATION

50mm CEMENT
STABILISED SAND

ARTIFICIAL TURF AS PER
LANDSCAPE REQUIREMENT
AND SPECIFICATION

PAVEMENT P9
SPORTS FIELD ON SUSPENDED SLAB

PV9

SCALE:1:10

LEVELLING LAYER TO FALL TO
RWO. THICKNESS VARIES

PAVEMENT P11
UNDERCOVER PARKING &

LOADING DOCK

PV11

SCALE:1:10

PAVEMENT P12
ACCESS ROAD

PV12

SCALE:1:10

200mm COMPACTED THICKNESS
FINE CRUSHED ROCK (DGS40)
ON TENSAR GRID TYPE A

COMPACTED SUBGRADE TO
100% STD. CBR 4.0%

150mm COMPACTED THICKNESS
FINE CRUSHED ROCK (DGB20)

40mm AC10

PAVEMENT P10
INSITU CONCRETE PAVING

PV10

SCALE:1:10

100mm COMAPCTED THICKNESS FINE
CRUSHED ROCK (DGB20)

160mm THICKNESS REINFORCED
CONCRETE (f'c = 32 MPa) WITH SL82
FABRIC 40 TOP COVER WITH
EXPANSION JOINTS ON

STRUCTURAL SLAB - REFER TO
STRUCTURAL ENGINEERS DETAIL
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SECTION THROUGH DETENTION TANK
SCALE 1:50
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OVERFLOW LID
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900 x 900 SEALED
ACCESS LID TO OSD
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OR EQUIVALENT TRASH
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OSD TANK
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2% FALL
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Ø450mm INLET PIPE
US IL 140.59
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SCALE 1:50
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3
-

900 x 900 SEALED OVERFLOW
LID TO HED CHAMBER
RL 142.50

Ø450mm INLET PIPE
US IL 140.59

RL 142.50

RL 140.62

STEP IRON. REFER TO
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PIT ACESS STEP DETAIL
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PIT ACESS STEP DETAIL
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SCALE 1:50

RL 143.00

RL 141.28

RL 141.28

3.00

3.
50

NOTE: DRAWINGS ARE SUBJECT TO
FURTHER DETAILED CHANGES.

project no. drawing no. rev.

drawn by checked date

statusdrawing titleproject

scale at A1

rev date description drn ch'k

A1

FOR INFORMATION ONLY
enstruct group pty ltd
Level 4,   2 Glen Street
Milsons Point   NSW   2061
Australia

Telephone  (02)  8904  1444
Facsimile    (02)  8904  1555
www.enstruct.com.au enstruct

rev date description drn ch'k

THE FOREST HIGH SCHOOL

6310
A 19/11/21 ISSUE FOR DRAFT 100% SD PAD PAL

ONSITE DETENTION TANK
SECTION SHEET 1

DCV-0410

NOV-21PALMZV1:50
B 24/11/21 ISSUE FOR 100% SD PAD PAL

C 12/08/22 REISSUE FOR 100% SD MZV PAL

D 15/09/22 REISSUE FOR 100% SD MZV PAL



5.10

14
.0

0

ON - SITE DETENTION TANK No. 2 PLAN
SCALE 1:50
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PIT ACESS STEP DETAIL
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SCALE 1:50
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SCALE 1:50

3
-

Ø375mm OUTLET PIPE
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Cut/Fill Summary
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Uncontrolled Cut Volume
Bulk Cut & Fill Volume

Cut Factor

1.000
1.000

Fill Factor
0.000
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2d Area
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Cut

1135.994 Cu. M.
14441.572 Cu. M.

Fill
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Net
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CIVIL ENGINEERING SSDA REPORT

APPENDIX D

NORTHERN BEACHES COUNCIL FLOODING CORRESPONDENCE


	Combined
	CV-0000-E
	E

	CV-0001-E
	CV-0001-E

	CV-0200-I
	CV-0200-I

	CV-0205-H
	H

	CV-0206-H
	H

	CV-0220-L
	L

	CV-0221-E
	CV-0221-E

	CV-0222-E
	CV-0222-E

	CV-0223-E
	CV-0223-E

	CV-0224-E
	CV-0224-E

	CV-0225-A
	CV-0225-A

	CV-0250-I
	CV-0250-I

	CV-0400-E
	E

	CV-0401-E
	E

	CV-0402-E
	D

	CV-0405-F
	F

	CV-0410-D
	D

	CV-0411-D
	D

	CV-0412-D
	D

	CV-0600-F
	F



