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1 INTRODUCTION 

This Long-term Environmental Management Plan (EMP) has been prepared to set out the requirements for the 
management of the presence and potential presence of contaminated soils and groundwater in the surface and sub-
surface environment at the property known as the Platypus Site, located at 118 High Street, North Sydney NSW (the 
Site) The location of the Site is shown on Figure 1 in Appendix A and the layout and boundaries of the Site are 
provided on Figure 1. 

This EMP has been developed with reference to the relevant requirements of the NSW Office of Environment and 
Heritage (NSW OE&H) (2011) Guidelines for Consultants Reporting on Contaminated Sites, the National Environment 
Protection Council (NEPC) (2013) National Environment Protection Measures (NEPM), the NSW EPA (2017) Guidelines 
for the NSW Site Auditor Scheme – 3rd Edition, the relevant requirements of the Work Health and Safety Regulation 
2011 (WHS Regulation ) and on the information presented in the following reports: 

 Coffey Environments Australia Pty Ltd ‘Site Validation Report, Platypus Remediation Project – Stage 2 
Remediation Works’ dated 19 January 2017 (the Validation Report);  

 CONSARA Pty Ltd. ‘Closure Report for Remediation and Validation Works, Platypus Site, High Street North 
Sydney’ dated 7 July 2017 (the Closure Report); and 

 CONSARA Pty Ltd. ‘Addendum to Closure Report for Remediation and Validation Works, Platypus Site, High 
Street North Sydney’ dated 30 April 2018 (the Addendum to Closure Report). 

 
The Site has had a diverse history as manufactured gas works plant, a Naval torpedo maintenance facility, the HMAS 
Platypus submarine base and at the time of preparation of this EMP as an area to utilised for future public open space 
and recreational uses as well as for light commercial and retail businesses.  
 
The implementation of this EMP will be undertaken by the Sydney Harbour Federation Trust (the Harbour Trust) which 
is a self-funded Federal Government Agency instituted under the Sydney Harbour Federation Trust Act 2001 (SHFT 
Act) that is responsible for the management of the Site.  This EMP and its implementation is a requirement of the 
Harbour Trust’s Comprehensive Plan (as amended in May 2009) which was made and is being implemented in 
accordance with Part 5 of the SHFT Act; and the detailed precinct Management Plan which was approved on 8 
December 2016 in accordance with Section 11 of the Comprehensive Plan.   Together, these two Harbour Trust plans 
constitute the ‘Site Management Plan’ for the Site under which the implementation of this EMP is required. 
 
In addition the Permanent Works Operation and Maintenance Manual, (O&M Manual) for the Site, prepared by Thiess 
Services Pty Ltd and dated 2015 provides information regarding the operation and maintenance of the sub-surface 
drainage and seepage systems and equipment installed on the Site and is required to be implemented in conjunction 
with this EMP. 
 
It is noted that within this EMP direct reference is made to specific guidelines, regulations and legislation that were in 
force at the time of preparation of this EMP.  Over time it is likely that these references will be superseded by updated 
and revised versions.  In applying this EMP those responsible must ensure that the relevant guidelines, regulations and 
legislation that are applied are those that are in force at that time. 

1.1 Purpose of the EMP 

This EMP was prepared to document procedures that are required to be implemented to manage identified risks to 
users of the Site to ensure that: 

 The hardstand and other surface coverings present on the Site are maintained to ensure that users of the Site 
are not exposed to potentially contaminated soils and/or groundwater located beneath these surface 
coverings; and 
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 Works that require disturbance of ground surface coverings on the Site, particularly in the northern area of 
the Site, are undertaken in a manner that protects the health of the workers, users of these areas and 
members of the public. 

The principal elements of this EMP are to: 

 Detail the sub-surface conditions of the Site at the time of preparation of this EMP; 
 Detail the surface conditions of the Site at the time of preparation of this EMP and detail the measures to be 

undertaken to ensure the integrity of these surfaces; 
 Assign responsibilities for implementation of this EMP;  
 Protect the health of users of the Site by ensuring maintenance of the surface coverings on the Site to 

prevent exposure to contaminants that may be present in the sub-surface environment; and 
 Protect the health of maintenance workers on the Site if the surfaces are disturbed by works. 

1.2 Terms used in this EMP 

The Terms used in this EMP to refer to specific areas or installed features on the Site are defined below: 

 Cap – comprises the various materials used to establish the capping layer across the areas of the Site in 
which stabilised contaminated fill and soils were re-instated for retention; 

 Northern Remediation Area – the northern section of the Site in which the former gasworks 
infrastructure was primarily located and that was the focus of the remediation works completed as 
shown on Figure 3 provided in Appendix A.  The final layout and survey plan of this area is provided in 
Appendix B; 

 Northern Remediation Containment Area – Area within the Northern Remediation Area in which 
stabilised contaminated fill and soils were backfilled, compacted and covered with a series of materials 
that comprise the cap the extent of which is shown on the survey plan provided in Appendix C. 
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2 SITE CONDITIONS 
2.1 Site Identification 

The Site is located at 118 High Street, North Sydney, within the North Sydney local government area (refer Figure 1 in 
Appendix A).  The main access to the Site is from High Street, with a secondary access to an upper car-park area via 
Kiara Close.   

The Site is located on land owned by the Harbour Trust identified as DP109583 (Lot A).  The land adjoining the Site to 
the east is referred to as Harbour Land and is comprises a wharf over Neutral Bay which is owned by the NSW 
Government.  The area of the wharf is not subject to this EMP. 

The Site is bound by: 

 Adderstone Avenue and residential properties to the north; 
 A wharf and Neutral Bay to the east; 
 Residential properties, including the Iora development then High Street to the west; and 
 High Street, residential properties and Kesterton Park to the south. 

2.2 Site History 

The Site has been utilised for various purposes since European settlement in the late 1700s, with it’s earliest recorded 
use being associated with whaling allotments from about 1828 and as a manufactured gaswork plant between 1876 
and 1932.   The Australian Federal Government resumed the Site in 1942 when it was used for torpedo maintenance 
workshops and thein in 1967 as submarine base known as HMAS Platypus. 

In 1999 HMAS Platypus including the torpedo workshops were closed and the Site was mothballed whilst the 
Department of Defence considered remediation and development plans.  Investigations commissioned initially by 
Defence in the 1990s identified the presence of significant soil and groundwater contamination primarily as a results 
of the former gasworks operations on the Site.  In 2005 the Site was transferred to the Harbour Trust for remediation 
and rehabilitation to allow for a mix of public open space and light commercial uses.   Over the next few years the 
Harbour Trust undertook numerous stages of detailed investigations to inform the development of a plan of 
remediation for the Site.  Remediation works were subsequently commissioned by the Harbour Trust in 2011 and 
were conducted over three stages: 

 Stage 1 – Preparatory works including hazardous materials removal or stabilisation in all buildings, demolition 
of the administration building (Building No. 8 – see Figure 2 in Appendix A) and Store (Building No. 7- see 
Figure 2 in Appendix A) and wharf repairs; 

 Stage 2 – Major remediation works comprised of the following: 
 On-site ex-situ stabilisation treatment of the most significantly contaminated materials such as pure coal 

tars and coal tar contaminated soils from the Northern Remediation Area for off-site disposal to landfill; 
 On-site ex-situ stabilisation of other less contaminated soils and bedrock from the Northern Remediation 

Area and placement of these stabilised materials into on-site containment area within the Northern 
Remediation Containment Area that was covered with a Cap; 

 Other ancillary remediation works included installation of a jet-grout cut off wall along the lower eastern 
boundary of the Site (alignment shown in Appendix D), in-situ stabilisation of soil materials beneath the 
former retort house (Building No. 11 see Figure 2 in Appendix A and plans in Appendix D), containment 
of existing contaminated and potentially contaminated soils beneath existing buildings and paved 
surfaces and construction of a seepage collection system at the base of the cut sandstone walls on Site; 

 Stage 3– Landscaping works comprised the following: 
 Placement of layers of clean materials, including sands, topsoils, mulch, gravels and concrete to form the 

finished surfaces of the Cap across the Northern Remediation Containment Area and the Northern 
Remediation Area that was subject to the major remediation works; 

 Installation of shallow drainage and irrigation systems; and 
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 Planting of mass planting beds, trees and grasses. 
 

These works commenced in 2011 and were completed in mid 2016.  Comprehensive details of these works are 
provided in the Validation Report and Closure Report.  In addition the O&M Manual provides information regarding 
the operation and maintenance of the sub-surface drainage and seepage systems and equipment installed during the 
remediation works and is required to be implemented in conjunction with this EMP. 

2.3 Areas and Contaminants of Concern 

The remediation works completed on the Site resulted in the retention of contaminated and potentially contaminated 
soils and groundwaters in the sub-surface beneath various areas of the Site.   The contaminants of concern primarily 
comprise Total Petroleum Hydrocarbons (TPHs), Benzene, Toluene, Ethylbenzene, Xylenes (BTEX), Polycyclic Aromatic 
Hydrocarbons (PAHs), Metals (Arsenic, Cadmium, Copper, Chromium, Nickel, Lead, Mercury and Zinc) and Asbestos. 

These areas and the associated contaminants of concern are detailed below. 

2.3.1 Cut-off Wall 
The remediation works on the Site required the installation of an impermeable cut-off wall behind the existing seawall 
along the eastern boundary of the Site to contain the northern section and central section of the Site.  The primary 
objective of the wall was to prevent the ingress of sea water from Neutral Bay and the discharge of groundwaters 
from the Site to Neutral Bay, whilst also protecting and stabilising the existing sea wall.  

The cut-off wall was installed as a jet grout wall with a ‘U-shaped’ alignment around the north-eastern, eastern and 
south-eastern boundary of the Northern Remediation Area and then in a north-south alignment along the eastern 
boundary of the Site to the south of the Northern Remediation Containment Area.   The as-builts of the installed jet-
grout wall is provided as Appendix D of this report.   The Validation Report and the Closure Report stated that the 
constructed jet-grout wall met the specified design criteria and acts as an impermeable hydrological barrier to the 
Site. 

The jet-grout wall is comprised of a mixture of cement self hardening grout and the soils that were present in the 
areas that the wall was constructed.  As such the jet grout wall itself has been formed utilising contaminated soils and 
as such contains some potential contaminants of concern such as PAHs, TPHs and heavy metals.  It is noted that the 
jet-grout process serves to bind these contaminants in a stable matrix such that contaminants may only be able to be 
released if the jet grout is significantly disturbed or compromised.   

2.3.2 Contained Stabilised Contaminated Materials – Northern Remediation Containment 
Area 

The remediation works on the Northern Remediation Area, shown outlined in red on Figure 2 and 3 of Appendix A, 
resulted in the removal of all soil materials to bedrock.  Whilst the most significantly contaminated materials were 
disposed off-site, the less contaminated materials were treated on the Site. This treatment served to stablise the 
primary contaminants, PAHs and TPHs, in the soils.  These stabilised soils were then reinstated into the deepest areas 
of the resultant excavation in compacted layers and were finished above the pre-existing surface levels to form the 
basis of the final landscaping works.  A Cap comprised of various layers of materials was then placed over the 
stabilised soils.  The extent of the retained stabilised materials is referred to as the Northern Remediation 
Containment Area as shown in plans provided in Appendix C and Appendix E.  Details of the Cap are provided in detail 
below. 

2.3.2.1 Details of Cap over Northern Remediation Containment Area 

The extent of the contained stabilised contaminated materials and the cap that covers the Northern Remediation 
Containment Area is shown on the figures provided in plans provided in Appendix C and Appendix E.  The Cap is 
comprised of the following (in order of placement over the retained materials): 
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 Geosynthetic Clay Liner (GCL) – Single liner installed directly onto retained compacted materials – 10-20 mm 
thickness.  The GCL is a high strength low permeability material made from polypropylene geotextiles and 
sodium bentonite powder and forms the primary barrier between the retained stabilised materials and the 
overlying surface treatments.  The specifications for the GCL installed on the Site are provided in Appendix F; 

 Drainage blanket including a flow net – Panel liners and a single layer of high-density polyethylene (HDPE) 
geonet installed directly over GCL – 10 mm thickness.  The specifications for the panel liners and geonet 
installed on the Site are provided in Appendix F; 

 Drainage layer – Layer comprising fine-grained, well graded, non-erodible cohesive material with stones of 
up to 25mm – Variable thickness – between 0.4 and 1.1 metres dependant on final surface covering; 

 Final surface treatments -  concrete, structural sands, sub-grade materials, soils, gravels, paving, topsoils, 
mulch, vegetation (plants, shrubs, grass etc) – Variable thickness between 0.2 and 0.5 metres dependant on 
final surface covering. 

 
The registered survey of the top of the GCL and top of the drainage layer and as-builts for these features is provided in 
Appendix E and then the thickness of the capping layer over the top of the GCL to the finished surface levels of the 
Site is provided on the plan in Appendix C.  The final surface levels and features across the Northern Remediation Area 
are generally provided in Appendix B.  However, it is noted that as set out the Addendum to Closure Report, some 
changes have occurred to the surface features shown in Appendix B comprising the installation of staircases, 
additional paving, concrete and playground equipment, all of which were constructed above the finished surface RLs 
shown in Appendix B and that on these areas the resultant finished surfaces have higher RLs than those provided on 
Appendix B.   

It is noted that a constructed drainage system was installed through the drainage layer and upper clean materials to 
divert waters and stormwaters laterally to a system of pits and pipes.  Part of the as-builts for these systems is 
provided in Appendix G and it is noted that the full detail on this system is provided in the O&M Manual for the Site. 

2.3.2.2 Cliff Line Seepage water Collection and Discharge System - Northern Remediation Containment 
Area 

The Site has a number of expansive vertical sandstone rock cliff faces.  Groundwaters present in sandstone beneath 
the higher areas of the Site and off-site continue to migrate to the east and discharge as seeps along the jointing, 
bedding planes or fractures in the sandstone rock at these faces.  Concentrations of cyanide and some other metals in 
these seepage waters have been found to be elevated and as such a cliff line seepage water collection system was 
installed to collect seepage water for diversion for collection and ultimate disposal via tradewaste to sewer. 

The system comprises a continuous series of grated drains installed along the base of the cliffs with the finished 
ground surfaces and a drainage layer present along the north-western corner of the Northern Remediation 
Containment Area.  The grated drainage system extends along the driveway into the Site from High Street and 
continues to the north along the base of the cliff that runs behind Building No.2 and continues along the base of this 
cliff into the Northern Remediation Containment Area.  Within the Northern Remediation Area the grated drain 
extends to where the Cap commences in the north-west.   

Along the base of the cliff line where the Contained Stablised Materials are present, a drainage layer was installed 
along the cliff face prior to the placement of these materials. This drainage layer consists of a plastic layer (Podrain CD18) 
fastened to the cliff with a water proof membrane (Emerproof HDPE) preventing water migration between the fill materials 
and the drainage layer. The drainage layer drains to the geofabric covered pipe which discharges to the south into the 
drainage system.   

This system ultimately discharges seepage waters into a collection tank in the sub-surface of the Northern 
Remediation Containment Area for disposal to sewer under a Tradewaste Permit.  The as-builts for this systems is 
provided in Appendix G and it is noted that the full detail on this system is provided in the O&M Manual for the Site. 
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2.3.3 Retained Contaminated Materials 
In various areas across the Site, outside of the Northern Remediation Area, there remains the actual or potential for 
contaminated soils and/or groundwaters to have been retained in the sub-surface above bedrock and beneath pre-
existing or newly installed surface coverings.  A summary of these areas is provided below: 

 Driveway Area between the Workshops (Building No.10) and the Submarine School (Building No.2) (as 
shown in Figure 10 of Appendix A) – The driveway that extends from High Street in an L-shape to the 
southern boundary of the Northern Remediation Containment Area was subject to excavation to depths of 
1.2 metres below the ground surface (m bgs) or to/into sandstone bedrock, whichever was first encountered.   
Whilst the excavation for the driveway from High Street down to between the RANTME Factory (Building 
No.1) and the Administration Building (Building No.3) was completed into bedrock in the base and walls, 
between the Workshops (Building No.10) and the Submarine School (Building No.2) there were areas of the 
driveway excavation where soils materials were retained at depths greater than 1.2 m bgs.  In this area a 
marker liner comprised of orange HDPE plastic was installed along the base of the excavation prior to 
backfilling.  This liner was installed to alert future users who may access depths greater than 1.2 m bgs that 
potentially contaminated materials are retained beneath the liner.   
In order to prevent undermining of the buildings on either side, the excavation along the roadway was only 
able to extend laterally to the edges of the buildings.  During these works it was observed (reported in 
Validation Report) that the soil materials retained in the walls and beneath the buildings contained fragments 
of asbestos containing materials.  No marker liner was installed along the face of the walls; 

 RANTME Factory (Building No.1), Administration Building (Building No.3), Coal Bunker House (Building 
No.13) and Compressor House (Building No. 12) (see Figure 2 of Appendix A) – These buildings were subject 
to various remedial works, including excavation and removal of contaminated materials present in the floors 
or sub-floors and, where practicable, re-surfacing with concrete.  The final surfaces of these areas is shown 
on Figure 13 of Appendix A. However, there remains the potential for contaminated materials to have been 
retained beneath the ground floor slabs, retained on-ground slabs and footings and/or for hazardous building 
materials to be present; and 

 Guardhouse Building and surrounding garden area (see Figure 2 of Appendix A) – The former guardhouse 
building and surrounding garden bed areas are located at the entrance to the Site from High Street and was 
not subject to any remedial works during the remediation and validation of the Site.  Detailed investigations 
on this area of the Site were completed by CONSARA in April 2018 (as reported in ‘Environmental Site 
Assessment, Guardhouse Site located within the Platypus Site, High Street North Sydney NSW’ prepared by 
CONSARA and dated 27 April 2018).  The results of this investigation identified that the building appears to be 
underlain by sands and then bedrock whilst the concrete sealed and unsealed garden bed areas surrounding 
the building were underlain by a shallow horizon of fill materials that were directly underlain by weathered 
sandstone and sandstone bedrock.  There was no evidence of significant or gross contamination, however, 
the soil analytical results identified concentrations of carcinogenic PAHs in the fill materials present at the 
surface and in the sub-surface in various locations surrounding the building, both beneath concrete 
hardstand and unsealed garden areas, that were greater than the adopted assessment criteria for open space 
land use but were less than the criteria for commercial/industrial land use.  Chrysotile asbestos as fibres was 
also identified in one sample of fill materials collected from a depth of 0.2-0.3 m bgs from the rear garden 
area at concentrations that were greater than the adopted assessment criteria for open space and 
commercial/industrial land use. 
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3 IMPLEMENTATION OF THIS EMP 

This EMP is required to be implemented to ensure: 
 

 Maintenance of the surface coverings of the Site in the condition described in this EMP; and 
 Works that require the disturbance of the surface of the Site, described below as ‘minor works’ and ‘major 

works’, are conducted in accordance with the requirements set out in this EMP. 

3.1 Maintenance of Surface Coverings 

For the purpose of this EMP, the surface covering of the Site is defined as the pavements, roadways or slabs 
constructed of concrete, bitumen, asphaltic cement or other materials such as bricks, paving stones, growing 
mediums (topsoils, mulch or similar) vegetation etc, that cannot be removed readily without the use of tools.  The 
surface coverings present at the time of preparation of this EMP across the Northern Remediation Area is provided as    

3.1.1 Hardstand Maintenance 

The integrity hardstand surfaces on the Site (comprised primarily of concrete and/or bitumen or covered by building 
footprints) must be maintained to prevent contact with potentially contaminated soils and groundwater.   Inspections 
must be undertaken to ensure that the hardstand pavements are not showing signs of deterioration.   
 
Hardstand pavements are present across the Site in both indoor (in an enclosed space that comprises walls and 
roofing, such as a building or similar) and outdoor (open outdoor areas or where good ventilation is present at all 
times) areas.  In both indoor and outdoor areas, where practicable, cracks or gaps within the hardstand pavement are 
to be no wider than 250 mm at the widest point.   
 
Should a pothole or cracking wider than 250 mm be observed in the hardstand pavement, such that workers or users 
of this area could be practicably exposed to the underlying sub-surface materials present beneath the pavement and 
its associated sub-grade, nominally at depths greater than 0.2 metres (m) from the surface, (such as through dermal 
(skin) contact due to requirements to handle sediments or silts generated from such areas during weather events or 
similar) then repairs are required to be undertaken following the protocol set out below for minor or major works as 
appropriate.. Guidance on determining the period of time in which repairs must be made is as follows: 
 

 Indoor Areas which are in regularly used and occupied by workers or users of the Site (For example - utilised 
at least twice per week for a work period of at least 4 hrs continuous each time or greater) – Repairs to 
hardstands must be made within a 4 week period; 

 Indoor Areas which are not regularly used or occupied by workers or users of the Site (For example - utilised 
once to twice per week for a work period of up to 4 hrs continuous each time or less) – Repairs to hardstands 
must be made within a 10 week period); 

 Outdoor Areas which are regularly used and occupied by workers of users of the Site (such as driveways, 
access walkways, entrances to buildings) – Repairs to hardstands must be made within an 8 week period; 

 Outdoor Areas which are not regularly used or occupied by workers or users of the Site – Repairs to 
hardstands to be made within a timeframe considered to be reasonable by the Operator but no longer than a 
4 month period. 

 

3.1.2 Unsealed Area Maintenance 

The unsealed areas present across the Site and located primarily within the Northern Remediation Area, must be 
maintained to ensure the integrity of the Cap and to prevent contact with potentially contaminated soils and 
groundwater.  These unsealed areas are located in outdoor areas and inspections must be undertaken to ensure that 
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no large scale erosion or removal of the surface coverings such as grasses, mulches, gravels etc has occurred that 
exposes the sub-surface materials present at depths greater than 0.2 metres (m) from the surface. 
 
Should such erosion or similar be observed then repairs are required to be undertaken following the protocol set out 
below for minor or major works as appropriate.. Guidance on determining the period of time in which repairs must be 
made is as follows: 
 

 Unsealed Areas within the Northern Remediation Area (area shown on Figure B) – Repairs to unsealed areas 
must be made within a 4 week period; 

 Unsealed Areas outside of the Northern Remediation Area  – Repairs to unsealed areas to be made within a 
timeframe considered to be reasonable by the Operator but no longer than a 4 month period. 

3.2 Disturbance of the Surface Coverings 

For the purpose of this EMP: 
 

 Minor works comprise works that require minimal disturbance of the surface coverings and comprise 
activities such as: 
• Hardstand or pavement maintenance works at surface level only such as filling in of cracks, patching of 

holes or small scale replacement of sections of pavement where sub-surface retained soils are not 
required to be disturbed;  

• Landscaping works such as mowing, shallow planting, mulching, raking leaves, maintenance of gravel 
pathways or similar, where direct contact with the materials used in the surface treatment is possible, 
but no contact with the sub-surface retained soils (soils greater than 0.2 m depth) or contact with the 
geotextile marker layer is possible. 

 Major works comprise larger scale disturbance to the surface coverings and the underlying materials and 
comprise activities such as: 
• Any works across the Northern Remediation Containment Area during which direct contact with the sub-

surface soils and/or groundwater at depths greater than 0.2 m is possible; 
• Any works that directly affect or disturb the Cut-off Wall; 
• Construction and maintenance of sub-surface services, such as gas, electricity, stormwater, surface 

drainage, telephone, cabling and water supply;  
• Installation of equipment or undertaking of construction that requires excavation of the surface and sub-

surface where direct contact with the retained materials is possible; 
• Installation and maintenance of features or equipment that require disturbance and/or disposal of the 

surface and/or sub-surface soils where direct contact with the sub-surface soils or groundwater is 
possible. 

3.3 Responsibilities 

The Harbour Trust, as the Site Owner, is responsible for the overall implementation and maintenance of this EMP and 
for ensuring that owners, occupiers, tenants and contractors working on the Site have been informed of the 
requirements of the EMP prior to commencement of works.   
 
The supervisor or person-in-charge of works on the Site is responsible for implementing the requirements of the EMP 
during the planning process for any works to be conducted, during the course of any works that fall into the “Minor” 
or "Major” categories as defined below, and at the completion of any “Minor“ or "Major” works.  The specific 
responsibilities of the Site Owner and the supervisor or person in-charge of the works are outlined in Table 1 below. 
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Table 1: Responsibility Matrix 

Position and 
Company/Entity 

Responsibilities 

The Site Owner (Harbour 
Trust OR nominated 
representative) 

- Advise persons occupying and working at the Site of the requirements of the EMP; 
- Ensure implementation of the EMP requirements on the Site; 
- Ensure appropriate consents and licences (as required) are obtained for the 

works; 
- Procure the training and induction of employees and contractors before and 

during the works, as appropriate and relevant; 
- Provide a copy of the EMP to the occupiers, supervisor or person-in-charge of 

occupier/tenant employees and/or contractor/s who are undertaking the works; 
- Ensure relevant and appropriate project/occupier/tenant staff and contractors 

comply with the requirements of the EMP; 
- Ensure relevant and appropriate project/occupier/tenant staff and contractors 

clearly understand the requirements of the EMP and ensure that compliance with 
the EMP is a condition of any agreement with these parties; 

- Ensure the conditions of the EMP are implemented and supplemented, if 
necessary, by conditions of any relevant planning consent; 

- Obtain advice if the conditions on the Site are changed, and, if necessary, arrange 
for an appropriately qualified person to update the EMP, informing other relevant 
and appropriate parties, including tenants, of the changes; 

- Ensure the Site is maintained in accordance with the EMP; 
- Ensure corrective action is undertaken where verified complaints are made; 
- Provide the EMP for inclusion on the relevant records maintained by 

project/occupier/tenant. 

Supervisor or person in 
charge of works  
(Owner/Occupier/Tenant/
Site Manager/Contractor/ 
Sub-
Contractor/Environmental 
Consultant) 

- Implement the EMP to ensure compliance; 
- Complete the registers, databases and records required by the EMP; 
- Conduct works in an environmentally responsible manner; 
- Meet relevant Work and Occupational Health and Safety regulatory requirements; 
- Implement the works in a safe and responsible manner; 
- Notify the Site Owner if suspected contaminated fill materials is encountered 

during works on the Site; 
- Complete non-conformance and corrective action reports as required and 

undertake follow-up corrective actions, as required; 
- Conduct groundwater monitoring as required in the EMP; 
- Undertake audits of activities in accordance with the requirements of the EMP; 
- Ensure non-conformance and/or complaints are reported to the Site Owner 
- Undertake corrective actions in response to requests made by the Site Owner 

regarding specific environmental or safety issues; 
- Ensure all works comply with relevant regulatory requirements;  
- Inform the Site Owner if conditions change significantly from those documented 

in the EMP. 

3.4 Record of Implementation of the EMP 

Records of the implementation of this EMP must completed and maintained by the Site Owner and include, but may 
not be limited to, the following: 
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 EMP Induction Register – Register of persons inducted under the EMP.  This register must include the 
name of the person, their employer, the date of induction, the nature of works being completed, whom 
the inductee is working on behalf of, the person that provided the induction and signatures of both the 
instructor and the inductee; 

 Inspection Records – Records of inspections of the integrity of the Cap across the Site as set out in 
Section 4.3; 

 Asbestos Materials Handling or Removal Records – Records of any works requiring the handling and 
removal of asbestos or other hazardous building materials as set out in Section 4.4; 

 Waste Disposal Records – Records of any works requiring the off-site disposal of excavated soils or 
similar as set out in Section 4.5; 

 Unexpected Finds Register – Records of any unexpected finds as set out in Section 4.6; and 
 Complaints Register – Records of complaints and response works as set out in Section 4.7. 

 
These records must be maintained by the Site Owner such that they are available to any external auditor for review on 
request. 

3.5 Document Revision 

This EMP is required to be reviewed if a change of use or redevelopment of the Site occurs that results in a material 
change to the surface coverings on the Site or on the Cap across the Northern Remediation Containment Area or to 
the Cut-off Wall as described in this EMP.  Any amendments or revisions or similar of the EMP must be controlled by 
the Harbour Trust and be completed by a suitability qualified environmental consultant.  In making any amendments 
or revisions the Harbour Trust must provide the appointed suitably qualified person with the reports referred to in 
Section 1 of this EMP.   
 
Should the EMP be varied due to a change in use or redevelopment of the Site occurs that results in a material change 
to the surface coverings and/or use of the Site as described in this EMP, the revised EMP must be subject to review by 
a NSW EPA Accredited Site Auditor (Accreditation under the Contaminated Land Management Act 1997) for 
acceptance as appropriate and to ensure that the revised EMP continues to be able to be legally enforceable. 
 
It is the responsibility of the Site Owner to ensure the EMP supplied to any person is the current updated or amended 
version. 
 
It is the responsibility of the supervisor or person-in-charge of works proposed to be undertaken to ensure they have 
the current version of the EMP. 
 
The up-to-date version of the EMP will be available from the Site Owner. 
 
The EMP is required to be continually implemented (in perpetuity) to ensure that the Site remains suitable for use for 
open space recreational and commercial/industrial land uses. 
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4 RISK CONTROL MEASURES 

This section provides summary information on mechanisms whereby exposure to the contamination present in the 
sub-surface soils or groundwater could occur (known as exposure pathways) and guidance on precautionary control 
measures for activities on the Site that have the potential to result in exposure to these materials.  
 
It should be noted, however, that this EMP provides general guidance only and does not constitute a health and safety 
plan, job safety analysis, risk assessment or any other considerations under the Work Health & Safety Act 2011 (WHS 
Act) and Occupational Health and Safety Regulation 2011 (OH&S Regulation) (or relevant legislation current at the 
time of the proposed works). 
 
Potential human health risks associated with the presence or potential presence of petroleum hydrocarbon, polycyclic 
aromatic hydrocarbon and heavy metal contaminated soils and groundwater and asbestos in soils beneath the Site 
are: 
 

 Exposure to vapours, dust, soils or groundwaters generated during the completion of works that disturb the 
sub-surface; and 

 Inappropriate handling and waste management of excavated or excess soil materials or groundwaters. 

4.1 Exposure Pathways 

The presence and potential presence of petroleum hydrocarbons, polycyclic aromatic hydrocarbons and some metals 
within the sub-surface soils and groundwater beneath the Site does not affect the present safe use of the Site under 
the current land use scenarios and whilst the existing surface coverings are undisturbed. 
 
However, if these surface coverings are disturbed through Minor or Major works as defined in Section 3.2, it is 
possible that a risk of exposure may result.  In order to develop appropriate measures to control this increased 
exposure, it is necessary to understand the potential exposure pathways.   
 
A summary of the potential health affects and the exposure pathway for these potential contaminants is summarised 
in Table 2 below. 
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Table 2: Exposure Pathways 

Contaminant of 
Concern 

Source Chemicals Physiological Effect Exposure Pathway 

Petroleum 
Hydrocarbons (TPH), 
including Benzene, 
Toluene, Ethyl-benzene 
and Xylenes (BTEX) 

Soils, soil 
vapour and 
groundwater 
present in 
sub-surface 
beneath the 
Cap in the 
Northern 
Remediation 
Containment 
Area and 
beneath 
buildings and 
pavement 
across 
remainder of 
Site. 

TPH and BTEX Inhalation of volatile 
hydrocarbons, if present, may 
cause central nervous system 
effects such as headaches, 
blurred vision and narcosis, when 
present in high concentrations.  
Repeated skin contact may result 
in allergic dermatitis and skin 
cancer. Skin contact may cause 
dermatitis. 
Long term or chronic exposure 
may result in liver damage, 
effects on the blood forming- 
systems. 

Inhalation of vapours 
or contaminated dust 
and ingestion of 
contaminated 
soil/dust are the 
primary pathways for 
exposure.  Dermal 
absorption is low to 
negligible 

Polycyclic Aromatic 
Hydrocarbons (PAHs) – 
Carcinogenic PAHs 

Soils, soil 
vapour and 
groundwater 
present in 
sub-surface 
beneath the 
Cap in the 
Northern 
Remediation 
Containment 
Area and 
beneath 
buildings and 
pavement 
across 
remainder of 
Site. 

PAHs, including 
benzo(a)pyrene 

Inhalation/ingestion of PAHs (as 
dusts with PAHs are not very 
volatile) may cause bronchitis 
and possibly cancer of the 
respiratory system and different 
types of tumours.  B(a)P is a 
genotoxic carcinogen. 
Repeated skin contact may result 
in allergic dermatitis and skin 
cancer 

Inhalation of vapours 
or contaminated dust 
and ingestion of 
contaminated 
soil/dust are the 
primary pathways for 
exposure.  Dermal 
absorption is low to 
negligible 

Metals (Arsenic, 
Cadmium, Chromium, 
Copper, Lead, Nickel, 
Mercury and/or  Zinc)  

Soils and 
groundwater 
present 
beneath the 
Cap in the 
Northern 
Remediation 
Containment 
Area and 
beneath 
buildings and 
pavement 
across 
remainder of 
Site. 

Arsenic, 
Cadmium, 
Copper, 
Chromium, 
Nickel, Lead, 
Mercury and 
Zinc 

Toxic to a wide range of organs 
and tissues, and variety of 
toxicological end points – 
reproductive toxicity, 
neurotoxicity, carcinogenicity 

Ingestions of soil and 
dust is considered to 
be the most 
significant pathway of 
exposure for 
inorganics in soil.  
Dermal absorption is 
also considered but is 
generally considered 
to be negligible 
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Contaminant of 
Concern 

Source Chemicals Physiological Effect Exposure Pathway 

Asbestos Soils 
containing 
bonded 
and/or friable 
asbestos. 
It is noted 
that no 
respirable 
asbestos 
fibres have 
been 
previously 
identified in 
surface or 
shallow sub-
surface soils 
on the Site. 

Asbestos 
Containing 
Materials (ACM) 

Inhalation of asbestos fibres can 
cause asbestosis, lung cancer and 
mesothelioma. The risk of 
contracting these diseases 
increases with the number of 
fibres inhaled and the risk of lung 
cancer from inhaling asbestos 
fibres is also greater if you 
smoke. People who get health 
problems from inhaling asbestos 
have usually been exposed to 
high levels of asbestos for a long 
time. The symptoms of these 
diseases do not usually appear 
until about 20 to 30 years after 
the first exposure to asbestos 

Inhalation of 
loose/friable asbestos 
from disturbed soils. 

 

4.2 Control Measures for Current Activities 

Under the current land use and based on the existing surface coverings on the Site there is low to negligible risk of 
harm to the human health of users of the Site and to the ecological aquatic environment of Neutral Bay by the 
presence of materials that contain or may contain the above listed potential contaminants within the sub-surface of 
the Site.   The surface coverings and cut-off wall are required to be maintained for the lifetime of this EMP to ensure 
that this low to negligible risk of exposure is maintained.  
 
The surface coverings across the Site and Off-site Area are required to be regularly inspected, at least once per every 
12 months. It is the responsibility of the Owner to ensure that these inspections are undertaken.  As a conservative 
measure the inspections are to be undertaken as a walkover across the surface of the Site and Off-site Area.  The 
inspection must make a written and photographic record of the following: 
 

 General condition of hardstand pavement surfaces and unsealed surfaces; 
 Presence of any subsidence, cracks, openings, degradation, erosion or similar in the surface coverings – the 

nature, extent and location needs to be recorded and rectification works are required to be implemented; 
 Presence of any obvious repair/maintenance works to the surface coverings– the nature, extent and location 

needs to be recorded;  
 Presence of any excavation works into the sub-surface and the control measures being undertaken; and 
 Any other observations on the condition and/or integrity of the surface coverings. 

 
Where rectification works are required to be implemented or where repair/maintenance works are being undertaken, 
the Owner must ensure that these works are undertaken in accordance with the measures set out in this EMP.  On 
completion of such works, the Site Owner must conduct an inspection to ensure that the surface coverings have been 
adequately re-instated/restored. 
 
The record of the required inspections is required to be kept and maintained by the Site Owner.   

4.3 Control Measures for Future Activities 

Minor Works do not require specific controls and as long as the sub-surface (at depths greater than 0.2 m depth) is 
not disturbed then no specific controls are required. 
 



 

Sydney Harbour Federation Trust| Long-term Environmental Management Plan, Platypus Site, High Street, North 
Sydney NSW 
C121007_LTEMP_10May18.docx | CONSARA Pty Ltd Page 18 
 

Where Major Works are required to be undertaken (where sub-surface at depths greater than 0.2 m are disturbed) 
additional control measures may be required depending on the scope of the works.   
 
Whilst it is not possible to assess the impacts from all future activities, it is possible to consider exposure scenarios 
likely to be associated with a range of general maintenance and intrusive works.  
 
The control measure required to be implemented for “Minor Works” and “Major Works” are set out in Table 3 below. 
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Table 3: Control Measures 

Works Examples of Types of Works Possible Risks to Users Possible Risks to the 
Environment 

Control Measures Required 

MINOR WORKS     

Minor Works 
Minor works comprise 
activities that only 
require disturbance at 
surface to depths of 
0.2 metres below 
ground surface.  
 

Pavement surface maintenance 
 - Filling in of cracks, patching of holes 
-Small scale replacement of sections of 
pavement where sub-surface at depths 
greater than 0.2 m are not required to be 
disturbed 
Minor landscaping works 
-Mowing of grassed areas -Raking or placing 
of additional growing medium on top of 
existing growing mediums 
-removal of surface weeds or similar 
Internal or External Building façade works 
-Painting, pointing, plastering 
-Internal fitouts aboveground only 
Does not include: 
- planting or any similar landscaping activity 
that requires excavation into the growing 
medium or sub-surface at depths greater 
than 0.2 m. 
-maintenance of the groundwater/seepage 
collection system 
-maintenance of underground utilities 
 
 
 

Inhalation of vapours 
or dusts potentially 
containing TPHs, BTEX, 
PAHs, metals, asbestos 
(though considered 
unlikely to be 
generated during 
Minor Works) 

Low risk of runoff.  May 
impact stormwater 
system if not 
appropriately contained. 

-No eating, drinking, smoking; avoid contact 
with soil (wear gloves); wash hands and clothes 
after work and before eating or smoking. 
-A half–face respirator (fitted with organic 
cartridges) or dust-masks must be available for 
use at the Site in the event that significant 
odours or dust is generated during the works  
-Dust generation should be controlled by 
dampening the materials. 
- Where the integrity of surface coverings has 
been compromised such that the required 
repairs are considered to be Minor Works, an 
exclusion zone must be established around the 
impacted area to preclude exposure to the sub-
surface by users of the Site until such time that 
repairs can be completed.  The exclusion zone 
is to established by using physical barriers such 
as bollards, cones, tape or mesh.  Timeframes 
in which the repairs that are classified as Minor 
Works are required to be completed are 
provided in Section 3.1.1 and 3.1.2 of this EMP. 
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Works Examples of Types of Works Possible Risks to Users Possible Risks to the 
Environment 

Control Measures Required 

MAJOR WORKS     

Major Works  
Major works comprise 
activities that require 
disturbance of sub-
surface materials 
present at greater 
than 0.2 metres below 
ground surface and 
any works associated 
with the 
groundwater/seepage 
collection system 

Landscaping, Maintenance or Other Works 
within Northern Remediation Containment 
Area: 
-where direct contact with the sub-surface 
soils and/or groundwater at depths greater 
than 0.2 m is possible; 
-any works that directly affect or disturb the 
Cut-off Wall; 
Construction and maintenance of sub-
surface services 
- gas, electricity, stormwater, surface 
drainage, telephone, cabling and water 
supply;  
-Maintenance of the groundwater and 
seepage water collection system 
Other 
-Installation of equipment or undertaking of 
construction that requires excavation of the 
surface and sub-surface where direct 
contact with the retained materials is 
possible; 
-Installation and maintenance of features or 
equipment that require disturbance and/or 
disposal of the surface and/or sub-surface 
soils where direct contact with the sub-
surface soils or groundwater is possible. 
 

Inhalation of vapours 
or dusts potentially 
containing TPHs, BTEX, 
PAHs, asbestos. 
Dermal exposure to 
soils and/or water 
potentially contain 
TPHs, BTEX, PAHs, 
metals 
Ingestion of dusts, 
waters, soils 
potentially containing 
TPHs, BTEX, PAHs, 
metals 
 
Unexpected finds 

Medium risk of runoff.  
May impact stormwater 
system if not 
appropriately contained. 

-Workers/contractors undertaking the works 
are appropriately licenced in accordance with 
the requirements of the relevant OH&S 
regulations and NSW Workcover.  
-Develop safety documentation for works.  
-No eating, drinking, smoking; avoid contact 
with soils or waters (wear gloves). 
-Any works to be conducted that may 
compromise the integrity of the Cap or Cut-off 
Wall must be approved by the Site Owner.  The 
Site Owner must not approve such works until 
consultation with an appropriately qualified 
environmental consultant is undertaken and 
formal advice is provided on the affect on the 
Cap or Cut-off Wall and works that must be 
undertaken to ensure the integrity of the Cap.   
The environmental consultant must be 
provided with the Validation Report and 
Closure Report along with this EMP and the 
O&M Manual prior to providing their advice. 
-- Where the integrity of surface coverings has 
been compromised such that the required 
repairs are considered to be Major Work or any 
works are undertaken that are Major Works, an 
exclusion zone must be established around the 
impacted area to preclude exposure to the sub-
surface by users of the Site until such time that 
repairs or the works can be completed.  The 
exclusion zone is to be established by using 
physical barriers such as secure lockable 
fencing or similar.  Timeframes in which the 
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Works Examples of Types of Works Possible Risks to Users Possible Risks to the 
Environment 

Control Measures Required 

repairs that are classified as Major Works are 
required to be completed are provided in 
Section 3.1.1 and 3.1.2 of this EMP. 
-Should odours, sheens or similar be uncovered 
works must cease and the environmental 
consultant is required to be immediately 
notified to determine control measures, which 
are likely to require the following: 
        -  that a Photoionization Detector (PID) 
with a lamp voltage of at least 10.6 electron 
volt (eV) be used to monitor operator/ field 
staff breathing zone for volatile organic 
contaminants (VOCs) during excavation works 
conducted where disturbance of the soils will 
occur 
           - that-Half–face respirators fitted with 
organic filters and coveralls/tyvex (chemical 
resistant) must also be available for use in the 
event that significant contamination /odours 
are encountered.  If the Action levels and 
personal protective equipment (PPE) 
requirements for VOCs as presented in Table 5 
below are to be applied within the breathing 
zone during the works. 
-At minimum Level D PPE must be worn during 
works including long sleeved shirts and long 
pants, steel-toed boots, gloves, high-visibility 
vest and safety glasses and a P2 dust mask 
during manual handling of soils and/or waters.  
-Wash hands and clothes after work. 
-Prevent dust by applying dust suppression 
prior to and during excavation. 
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Works Examples of Types of Works Possible Risks to Users Possible Risks to the 
Environment 

Control Measures Required 

-If soil materials are required to be excavated, 
excavate hardstand material separately, cover 
excavated materials with plastic, then place it 
back into original position prior to reinstating 
hardstand layer.  
-Ensure all potentially contaminated fill 
materials are placed in excavation pit prior to 
reinstatement of hardstand covering the 
ground surface.  
-Any materials excavated must be handled with 
care.  Excavated soils or waters containing or 
suspected of containing contamination must 
not be left unattended. If it is necessary to 
leave materials unattended, the soils are 
required to be dampened to prevent 
generation of dust, and placed back in the 
excavation and the surface cover reinstated so 
that exposure to these materials cannot be 
gained by casual users or must be formed into 
stockpiles that are covered with heavy density 
polyurethane (HDPE) plastic or similar; waters 
are required to be stored in appropriate 
containers that can be sealed and secured. 
-Where off-site disposal is required ensure all 
excavated materials (soils and/or waters) are 
handled, managed and disposed off -site in 
accordance with NSW EPA (2014) Waste 
Classification Guidelines or equivalent and 
disposal to a facility licensed by NSW EPA to 
receive the class of waste material. Records of 
disposal to be maintained and recorded in a 
materials tracking register.  
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Table 4: Breathing Zone Action Levels  

Chemical Hazards:  

Risk: 
H - High 
M - Med  
L - Low 

TWA 
(mg/m3) 

STEL 
(mg/m3) 

IE 
(eV) 

MUL Action levels 
(75% safety margin worked into MUL) 

LEL 
(%) 

No APR ½ face 
APR 

full face 
APR 

IDLH 
reached 

   Benzene H 16 - - 5 37.5 187.5 3000 1.3- 

** Remember - Max Use Limit (MUL)  = (Protection Factor  x Exposure Limit) x 75%          
** PF= 10 for ½ face, 50 for full face, 10000 for SCBA  

 

4.4 Control Measures - Asbestos  

Should fragments of asbestos containing materials (ACM) and/or bonded fibrous cement materials (potential ACM) 
and/or any quantity of friable material be encountered the following procedure is required to be implemented: 
 

 Works must cease and the exposed area should be covered with substantial plastic sheeting that is securely 
anchored to the ground surface and be enclosed within a barrier to prevent access.  

 The Site Manager must be immediately notified; 
 The Site Manager must determine if appropriate signage should be displayed to warn of the presence of 

these materials; 
 A suitably qualified Occupational Hygienist or equivalent must be contacted by the Site Manager to provide 

an assessment of risks and the required management response and control measures; 
 No further works are to be undertaken on the Site until the Site Manager has provided approval for works to 

re-commence. 
 Asbestos removal works must only be undertaken in accordance with the requirements of the relevant OH&S 

regulations and NSW Workcover; 
 A bonded asbestos licence is required to be issued by NSW Workcover (or as superseded at the time of 

works) to remove, repair or disturb more than 10 square metres of bonded asbestos material such as fibro, 
corrugated cement sheeting and asbestos cement pipes. A friable asbestos licence is required to be issued by 
NSW Workcover to remove, repair or disturb any amount of friable asbestos, such as sprayed limpet, 
asbestos cloth, millboard and pipe lagging. This licence also allows the removal of bonded asbestos; 

 NSW WorkCover must be notified seven days before removing bonded asbestos and a work site permit from 
NSW WorkCover is required to be obtained before removing any friable asbestos. Applications must be 
lodged at least seven days before the proposed work is due to start. 

 

Should the procedures above be required to be implemented, records of such works will need to be completed and 
retained by the Supervisor or person in charge of works.  Such records would include the location on the Site where 
materials were found, reason for the works, the type of asbestos, documentation of any monitoring or clearance 
works completed by the Occupational Hygienist, report on waste classification works completed by the environmental 
consultant on any removed materials and the receiving waste facility dockets. 

4.5 Handling of Contaminated and Potentially Contaminated Materials  

Any solid or liquid materials excavated from the surface and sub-surface of the Site must be handled with care and in 
accordance with the requirements set out above.  Any materials that require disposal off-site will require the 
engagement of a suitably qualified environmental consultant to conduct appropriate sampling and analysis to 
determine the requirements for off-site disposal in accordance with NSW EPA (2014) guidelines or equivalent.  
Records of any materials excavated and then subsequently disposed off-site are required to be completed and 
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retained by the Site Owner. Such records would include the location on the Site where materials were excavated, 
reason for excavation works, the type of materials excavated, report on waste classification works completed by the 
environmental consultant on the excavated materials and the receiving waste facility dockets. 

4.6 Unexpected Finds 

In the event of unexpected finds e.g. presence of an underground storage tank, drums, pipework or similar, works 
must cease and the Site Manager and/or Site Owner must inspect the unexpected find and isolate the area until such 
time that an appropriately qualified environmental consultant conducts an inspection and provides a 
recommendation of what works are required to control/manage the unexpected find in accordance with the relevant 
NSW EPA endorsed guidelines, NSW regulations and legislation. 
 
Records of any unexpected finds are required to be completed and retained by the Site Owner. Such records would 
include the location on the Site where the unexpected find was uncovered, how it was found, the follow up works 
undertaken, any reports, advice or similar provided by the environmental consultant, documentation, reports or 
similar on any rectification/remediation works undertaken and photographic record.  

4.7 Reporting of Complaints and Incidents 

If a complaint is made by a member of the public or by any other person with respect to any environmental 
management or control issue either during “Minor Works” or during “Major Works” or at any other time, appropriate 
corrective action is required to be undertaken as soon as practicable.  The Site Owner is responsible for ensuring the 
corrective action is undertaken (as set out in Table 1). 
 
Similarly, if an environmental incident occurs that has given or may give rise to pollution of soil, air or waters, 
appropriate corrective action is required to be undertaken as soon as practicable. 
 
In addition to the above, complaints and environmental incidents are required to be notified to the Site Owner as 
soon as practicable after a complaint has been made or an environmental incident has occurred.  If appropriate, and 
following the Site Owner’s instructions, notification may need to be made to the applicable regulatory authority. 
 
Records of complaints and incidents are required to be entered into a register to be developed for the Site, but only 
after corrective action has been taken and the Site Owner has been notified. 
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5 LIMITATIONS 

This Long-term Environmental Management Plan has been prepared for the sole purpose of documenting the 
procedures that are required to be implemented on the Site in accordance with generally accepted consulting 
practice. No other warranty or guarantee, expressed or implied is made as to the advice indicated in this report. 
 
This report should not be used for any other purpose without our prior written consent. Accordingly, neither 
CONSARA nor any member or employee of CONSARA accepts responsibility or liability in any way whatsoever for the 
use of this report for any purpose other than that for which it has been prepared. 
 
This report should not be released to any other party, in whole or in part, without the express written consent of 
CONSARA. CONSARA accepts no liability or responsibility whatsoever for or in respect of any use or reliance upon this 
report by any third party. 
 
CONSARA has relied upon and presumed accurate information provided by Sydney Harbour Federation Trust and/or 
any third party (or absence thereof) in making the assumptions made in this report. Nothing in this report should be 
taken to imply that CONSARA has verified or audited any of the information supplied to us other than as expressly 
stated in this report. We have assumed this information to be both adequate and accurate for the purposes of this 
report. 
 
Where findings, observations and conclusions are based solely upon information provided by Sydney Harbour 
Federation Trust and/or a third party and CONSARA do not accept, to the maximum extent permitted by law, any 
liability for any losses, claims, costs, expenses, damages (whether in statute, in contract or tort for negligence or 
otherwise) suffered or incurred by Sydney Harbour Federation Trust or any third party as a result of or in connection 
with CONSARA’s reliance on any such the information to the extent that such information is false, misleading or 
incomplete and CONSARA give no warranty or guarantee, express or implied as to such findings, observations and 
conclusions. 
 
If further information becomes available, or additional assumptions need to be made, CONSARA reserves its right to 
amend any statements or opinions made in this report. 
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Figure 1: Site Layout 
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APPENDIX B: REGISTERED SURVEY PLAN OF FINAL SURFACES OF 
NORTHERN REMEDIATION AREA 
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APPENDIX C: REGISTERED SURVEY PLAN OF CAP THICKNESS 
ACROSS NORTHERN REMEDIATION CONTAINMENT AREA 
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APPENDIX D: CUT-OFF WALL LOCATION AND AS-BUILTS 
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APPENDIX E: REGISTERED SURVEY OF EXTENT OF GCL AND AS-
BUILTS 
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APPENDIX F: SPECIFICATIONS FOR LINERS USED IN CAP 
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 



   



             

              

   

               

           

          

           

           

    

           

           

   

  

   

         

          

     

        

     

  

   

   
          





 






  

   

  















         
                    
                         

        
                    
                        

 



   

                                

                            

                              

                            

                          

                           

                   

 

          





    

  




  




 

    

  
 

 


  

  

 

 

    


  

    


  

 
   


      

   

   

   


     

   



   


      

    

 

  

   



 

    

   

  

 

   



 


    

    


 

      

             

             
            

    

               
             
             

              
 

               
              

               



          

            
           

 

            
 

           

     

             
          
            

           

             
     

 

            
            
 

          
             
         

             
             

                

              
            
              

            

            
            
                

              
           

              
    

 

            
             
   

 

   

             

                 

      
 
        

 



          

         

 

          

             

            



                

          

           

  

          

             

    

     

             

     

       

    

            

           

  

       




 


 


 




 

   

  

  


    
           

            

   

    
  



   
   

    

      
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    
    

         

    
    

         

   

        

  

  

                 

  
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    

        
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 
  

   

  

   

 
                                     

                                  
                                    

                                    
                                

                                  
                              

  

     

          
         
           
          


          
           
    

      

        
         
         
         
         

        

      

         
           
       

          
          
     

 
        
          
        
          
             
          
       
     

          
        
        
         
          
           
         
          
         
       

 
          
        
            
           
          
     

       

      

          
         
          
            
            
         
 

         
          
     
            
         
       

 

 

       
           
           
   
 
           
           
           
 
         
         
          
         
           
       
          
       

            
       
           
          
          
           
        
       
         


  

 

    

         
         
          
            
             
         
          
         
          
  

  
         
    

  
            
      

  
          
            
          
            
         

 

                                        

                                         

                                       

                                      

                                        

                                    

                                 
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  
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                                

                            

                              

                            

                          

                           

                   

 

          

  



INTERDRAIN
M 5

Drainage geonet

Characteristics Value Unit Standard
Drainage geonet
     Polymer High-density polyethylene ( HDPE )

     Carbon black 1,2 - 2,5 % ASTM D 1603

     Density > 0,94 g / cm3 ASTM D1505

     Thickness at 2 kPa / 200 kPa 5,2 / 4,8 mm ISO 9863-1

     Mass per unit area 650 g / m² ISO 9864

     Peak tensile strength MD / CD 7,0 / 2,5 kN / m ISO 10319

     Elongation at peak, MD / CD 20 / 90 % ISO 10319

     CBR 0,6 kN ISO 12236

     Flow capacity in their plane, MD l / m·s ISO 12958 (1)

 = 20 kPa 2,00

 = 50 kPa 1,82

 = 200 kPa 1,44

 = 400 kPa 1,00

April 2010

i = 1,0

INTERMAS NETS,S.A.
Ronda de Collsabadell, 11
E-08450 Llinars del Vallès 
(Barcelona) SPAIN
TEL. 34-93-842 57 00      
FAX 34-93-842 57 01
web: www.intermas.com
e-mail: geo@intermas.com

CE Certificate of 
conformity

0099/CPD/A42/0013
0099/CPD/A42/0014

PRODUCT DESCRIPTION:

INTERDRAIN M5 is a high-density polyethylene (HDPE) geonet. The geonet is
made with 2 overcrossed strands at 60º, whose geometry create channels with a
high flow capacity, also under pressure and at very low gradients.

FUNCTION:
DRAINAGE.

MAIN USES:
Landfill capping, new landfills, water reservoirs, horizontal drainage in
embankments and platforms of roads, railways, trams and other trafficked areas,
retaining structures, bridges, foundations, basements, canals, cut and cover
tunnels, tunnels and other underground structures, gardens and sport fields.

INTERDRAIN standard roll format is 2 or 4 meters-wide.
                       
(1) ISO 12958-1999 with 380*300 mm specimens and rigid plates (hard-hard).The tolerance is ±30%.
i : Hydraulic gradient
MD : Machine direction (longitudinal)
CD : Cross machine direction (transversal)
σ: Normal stress 

This information are typical values based on our present state of knowledge and is 
intended to provide general notes on our products and their uses.     



    

 



  



          

             

             

         

                 

               

                   

           

              



  









   

 





 

 





    

       

      

   

       
    



      

    
 

 

  

 




 

    

     

   

    

 

  



              

    

 



            

 

          

 

  

 



            



          

         
                     
                         

        
                    
                        

 


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APPENDIX G: DRAINAGE SYSTEM AS- BUILTS IN NORTHERN 
REMEDIATION CONTAINMENT AREA 
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