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1. INTRODUCTION 

Talbot Road Finance Pty Ltd C/- Sterling Global (Sterling Global) engaged Tetra Tech Coffey Pty Ltd (Tetra 

Tech Coffey1) to summarise relevant environmental (site contamination) information and outline an 

environmental management strategy, to support the redevelopment of the Talbot Village site located at 1221 

to 1249 Centre Road, Oakleigh South, Victoria (the site). 

An outline of the proposed environmental management strategy (EMS) for the site redevelopment is provided 

in the contents of the Development Plan Report. This EMS has been prepared to provide further detail 

(including relevant supporting documentation), in accordance with Schedule 6 (Section 4) of the Development 

Plan Overlay (DPO) which includes a requirement that an EMS be prepared that:  

“identifies how the conditions of the Statements of Environmental Audit applying to the land will be 

implemented for the site redevelopment. This includes measures to mitigate potential landfill gas risks 

associated with historical landfilling activities”. 

2. PROPOSED SITE REDEVELOPMENT 

Whilst the final site redevelopment is subject to detailed design and planning approval the proposed Talbot 

Village Development Plan prepared in accordance with Development Plan Overlay Schedule 6 includes a 

range of primarily residential land uses (medium and high density), open space, retail and commercial use 

and childcare / early learning as well as ancillary land uses such as roads and drainage basins. 

Further detail on the site redevelopment is provided in the contents of the Development Plan Report.     

3. SITE HISTORY 

The site originally comprised pastoral land and was developed as a poultry farm and for intensive (market 

garden) agriculture including orchards and nurseries in the first half of the 1900s. From the late 1950s until the 

end of the century, the site was progressively quarried for sand. 

Based on the site history (previous quarrying and operational activities) and associated environmental and 

geotechnical conditions the site was divided into five (5) separate zones (Zones 1 to 5). The site layout 

including the location of the 5 zones is provided in Figure 3-1 below. 

Key historical actives in the different zones of the site included: 

• A foundry sand plant, concrete batching plant and associated infrastructure was located in Zone 5 from 
the early 1960s until its removal in 1990s.  

• Landfilling with refuse (City of Oakleigh) occurred in Zone 1 between 1972 and 1975.  

• Zone 2 and Zone 3 were used as a slimes lagoon, as was Talbot Park, to the south east of the site.  

• Filling of Zone 2 and Zone 3, predominantly with slimes, was completed by the 1990s.  

• Talbot Park (City of Oakleigh) located immediately south of the site was filled with refuse between 1977 
and 1978. 

• A large (existing) quarry void is present in the south-western portion of the site (Zone 4), which is partially 
filled with water (quarry lake). 

 
1 Formerly trading as Coffey Environments Australia Pty Ltd 
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In addition to the 5 primary zones at the site (Zones 1 to 5) two sub-zones were established as part of the 
environmental assessment process and reference in the environmental audit and associated site 
management documentation. The designation of these sub-zones relates primarily to landfill gas (LFG) risks 
and the associated management requirements in these areas, that differ from the requirements for the 
remainder of the zone: 

• Zone 2A comprises the northwest portion of Zone 2 (and extending into the southwest corner of Zone 5). 

• Zone 4A comprises the area of Zone 4 that borders Zone 1 to the north and Zone 2 and Talbot Park to 
the east. 

 
Figure 3-1: Site Zone Boundaries 
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4. ENVIRONMENTAL AUDIT  

Extensive environmental assessments to inform of site contamination conditions have been undertaken at the 

site since at least circa 2002.   

A Section 53X Environmental Audit of the site was completed in May 2020 by Mr Ken Mival of EHS Support 

Pty Ltd2 in support of the proposed site redevelopment (EPA CARMS reference: 70403-2 and Service Order 

Number: 8004092). 

The audit found that the site was suitable for sensitive (residential) uses in all zones subject to a number of 

conditions as outlined in the Statement(s) of Environmental Audit (SoEA). Three (3) individual SoEA were 

issued for different areas of the site based on the environmental conditions and associated management 

requirements, comprising: 

• Zone 1 and Zone 2A. 

• Zone 2, Zone 3, and Zone 5. 

• Zone 4 and Zone 4A. 

A summary of the permitted land uses under the SoEA in each of the zones at the site is provided below in 
Table 4-1. 

Table 4-1: Environmental Audit Suitable Land Uses 

SoEA Area                
(Applicable Site Zones) 

Suitable Land Uses1 

Zone 1 and Zone 2A • Sensitive uses, limited to medium or high-density residential use; 

• Recreation/Open space use; and 

• Commercial and/or industrial use. 

Zones 2, Zone 3 and 
Zone 5 

• Sensitive uses, limited to medium or high-density residential use and low-density 
residential use confined to the northern boundary of Zone 3 and the eastern 
boundaries of Zones 2, 3 and 5; 

• Recreation/Open space use; and 

• Commercial and/or industrial use. 

Zone 4 and Zone 4A • Sensitive Uses, limited to medium or high-density residential use in Zone 4A; low, 
medium and high-density residential use in Zone 4; and childcare/kindergarten use 
in Zone 4 but not Zone 4A;  

• Recreation/Open Space use; and  

• Commercial and/or Industrial use. 

1) Subject to implementation of appropriate site management measures (see Section 5). 

A copy of the three (3) SoEA3 is provided in Appendix A.  

The environmental audit report (including related SoEA) is a publicly available document and can be 

downloaded through the EPA website.  

 
2 EHS Support (2020) 53X Environmental Audit of Land at 1221-1249 Centre Road and 22 Talbot Avenue, Oakleigh South, Vic, Ref. 
AUS##C01679_2019, dated 13 May 2020 

3 Extract (statement conditions) provided only. Full SoEA including attachments are available for download through the 
EPA website (the attached documents are also provided separately appended to this EMS). 

https://apps.epa.vic.gov.au/EnvAuditFiles/53X/0008004092/70403-2_A.pdf
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4.1 SUITABLE LAND USES 

In assessing the suitable sensitive (residential) uses in accordance with the SoEA (generally limited to 
medium and high-density residential use) it is necessary to understand the definition of these land uses in the 
context of the environmental audit.  

The environmental audit (Section 11.1) outlines that “residential density definitions used are as per Appendix 
4 “Residential land use descriptions” of EPA Publication 759.3 (December 2015) Environmental auditor 
(contaminated land): Guidelines for issue of certificates and statements of environmental audits”.  

EPA Publication 759.3 (Appendix 4) includes the following residential land use descriptions: 

• High-density residential 

A density greater than one dwelling per 200 m2 or a residential building greater than four storeys. Typically, 
this would include multistorey apartments with limited common garden or open space areas. Residential 
developments of this density are associated with the beneficial uses protected for the land use ‘sensitive use’: 
High Density in SEPP (Prevention and Management of Contamination of Land). 

• Medium-density residential 

A density between one dwelling per 200 m2 and one dwelling per 300 m2. Typically, this would include 
townhouse and unit developments which have a small private courtyard or similar open space. Residential 
developments of this density are associated with the beneficial uses protected for the land use ‘sensitive use’: 
Other in SEPP (Prevention and Management of Contamination of Land). 

• Residential – single dwelling 

A density between one dwelling per 300 m2 and one dwelling per 4,000 m2. This would typically include 
detached housing with private yards and scope for significant home production of fruit and vegetables. 
Residential developments of this density are associated with the beneficial uses protected for the land use 
‘sensitive use’: Other in SEPP (Prevention and Management of Contamination of Land). 

There is no reference to low-density residential use in the land use descriptions in Publication 759 but is 
typically taken to be equivalent to residential – single dwelling.  

Proposed dwelling types to be developed at the site (as outlined in the Development Plan) will comprise 
apartments, terraces and townhouses.  Townhouses and terraces will be attached/and or semi-detached 
(either at ground and/ or upper levels)’ and will have a lot size of around 136m2 – 237m2 with private open 
space being a ‘courtyard, yard and/ or balcony’. No single dwellings on conventional lot sizes are proposed in 
the Development Plan. 

Based on the descriptions provided in EPA Publication 759 (and in a planning context), residential land uses 
proposed at the site in the Development Plan are considered to be representative of medium and high-density 
residential land use.  

The appointed environmental auditor for the site (Ken Mival) has been consulted in the preparation of the 

Development Plan and EMS to ensure that the proposed land uses for the site redevelopment are consistent 

with the intent and conditions of the SoEA and associated site management plans.  

4.2 BASEMENTS 

Basement construction is permitted in all zones at the site but is subject to strict controls in terms of design, 
construction and verification as outlined in the SoEA to ensure that any LFG risks are appropriately managed. 
Basement design mut not include any habitable structures. Half level (semi-basements) and undercroft 
parking with active ventilation may be incorporated into the built form design as an effective LFG mitigation 
(ventilation) measure.  
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5. SITE MANAGEMENT MEASURES 

Based on the environmental conditions of the land associated with the historical uses of the site; including 

sand quarrying, landfilling, poultry farming and market gardening, and the proximity of parts of the site to a 

former municipal landfill (Talbot Park), there are a range of environmental issues that need to be managed as 

part of the site redevelopment and subsequent occupation.  

The SoEA and associated supporting site management documentation incorporate a degree of flexibility in 

recognition that the future site management measures to be implemented (particularly with regards to LFG) 

are subject to detailed development design, due to the environmental audit being completed in advance of 

any rezoning or planning application for redevelopment.  

The SoEA and supporting site management documentation (attached to this EMS) establish the key land use 

constraints, environmental management measures and framework for the detailed design, implementation, 

and verification of these management measures as part of the site redevelopment and occupation. 

An outline of the key environmental management measures to be implemented at the site prior to occupation 

is provided below in Figure 5-1 and summarised in more detail in the following sections. 
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Figure 5-1: Summary of Site Management Measures 
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5.1 SOIL  

The environmental audit found that whilst some soil contamination was identified at the site, it is relatively 

minor and limited to a small number of locations (generally confined to landfilled areas). Some areas of the 

site have minor contaminant concentrations in soil exceeding the adopted human health investigation levels 

(based on a low-density residential use – most conservative). Out of over 170 sampling locations 

exceedances were confined to: 

• Benzene – 2 locations 

• Naphthalene – 1 location 

• TRH C10-C16 (F2) – 3 locations 

• Arsenic – 3 locations 

Asbestos containing materials (bonded ACM) were also encountered in limited locations in landfill areas 

(Zone 1), construction and demolition waste (Zone 2) and near surface fill in the northeast of the site and 

within sound protection mound soils in the eastern portion of the site. Given the timing of the historical 

importation of fill/wastes to site there is also potential that further asbestos may be present at depth within 

landfill wastes and historically imported fill. 

The presence of wastes and building rubble identified in soil at the site may also pose an aesthetic concern to 

future site users were these soils/wastes to be encountered. 

Whilst the identified soil contamination was relatively minor, some management of the contamination is 

required during the redevelopment and subsequent occupation of the site (mainly associated with restricting 

access to potentially contaminated and/or aesthetically unsuitable soils). 

The audit found that based on the proposed future use of the site as outlined in the CEMP (Coffey 2020)4 and 

CDSMM (Coffey 2020)5, the contamination would not preclude the beneficial use of human health, provided 

that remaining fill is sealed beneath a robust cap to restrict access. This does not apply to Zone 4 which will 

be reclaimed with controlled backfill materials imported to site. 

A condition has been included in the SoEA that requires coverage of in-situ fill soils by a proposed landfill cap 

and geotechnical fill (Zone 1 and Zone 2A) and by building footprints, roads, driveways and pathways of the 

proposed development, or a final soil cover elsewhere (0.5 m thickness for Zones 2, 3 and 5 and 2.0 m in 

Zone 1 – or other suitable barrier as approved by an environmental auditor), to manage potential risks to 

human health by casual exposure to the underlying soils and for aesthetic impairment at the completed 

development.  

The final capping requirements at the site are outlined in the Construction Environmental Management Plan 

(CEMP) attached to the SoEA. The CEMP (Coffey 2020) also includes measures to protect the health and 

safety of construction workers and off-site receptors during the redevelopment in relation to potential soil 

contamination that may be encountered. Implementation of the CEMP is a requirement of the SoEA. 

A copy of the CEMP is provided in Appendix B. 

The SoEA requires that the final capping / site cover and condition of near surface soils is verified as suitable 

by an appointed environmental auditor at that time (this includes material to be imported to backfill Zone 4) 

prior to any occupation of the final development. 

 
4 Coffey (May 2020). Construction Environmental Management Plan, Huntingdale Estate, 1221 to 1249 Centre Road & 22 Talbot 
Avenue, Oakleigh South, Victoria. 
5 Coffey (May 2020). Conceptual Design of Site Management Measures, Huntingdale Estate 1221 to 1249 Centre Road, and 22 Talbot 

Avenue, Oakleigh South, VIC 
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5.2 GROUNDWATER 

Groundwater is contaminated due to historical landfilling activities on-site and off-site at Talbot Park. Whilst 

localised groundwater impacts (generally confined to the landfill area in Zone 1) of heavy metals, chlorinated 

hydrocarbons and petroleum hydrocarbons were reported in groundwater at the site, the primary groundwater 

contaminants of potential concern (COPC) are nitrogen species (ammonia and nitrate) and per- and poly-

fluoroalkyl substances (PFAS), associated with historical landfilling activities. 

Ammonia is present in landfill leachate at the site as a product of the biodegradation of wastes associated 

with former landfilling activities. Elevated concentrations of ammonia are also present in groundwater likely to 

be associated with the migration of leachate (or movement of groundwater through waste areas). Given the 

magnitude of the ammonia concentrations in leachate and the unlined nature of landfilled areas there is 

potential for further migration of ammonia in groundwater, including the potential for migration off-site (and 

potential conversion to nitrate).  

Due to the frequency of the historical use of PFAS in both consumer products and industrial applications, it is 

widely recognised that elevated PFAS concentrations may be present within environmental media (e.g. soil, 

groundwater, landfill leachate) at landfill sites. PFAS is present in groundwater at the site associated with 

landfill wastes in Zone 1 and off-site at Talbot Park and buried construction and demolition wastes in Zone 2. 

PFAS was considered as a key COPC for groundwater based on the persistence of the compounds in the 

environment and the potential that PFAS may migrate off-site. 

The historical excavation of Zone 4 (open quarry void) has caused a groundwater sink, drawing groundwater 

from the site and Talbot Park into it. Backfilling of the quarry as part of the site redevelopment will, over many 

years restore regional groundwater flow (south westerly). During backfilling activities water within the Zone 4 

quarry lake and any subsequent groundwater seepage will need to be managed. The results of groundwater 

and surface water testing and modelling of groundwater seepage rates, indicate that the water quality is 

acceptable for discharge to sewer under a trade waste agreement (which is the likely approach to be adopted 

during backfilling).    

It was determined that in some areas groundwater contamination extends off-site or may do so in the future 

(i.e. following resumption of regional groundwater flow). The groundwater contamination does not pose a risk 

unless groundwater is extracted (e.g. via a bore). The groundwater quality is not likely to be suitable for 

drinking water, use of water for irrigation of edible food crops or drinking water for animals. 

As part of the environmental audit EPA determined that contaminated groundwater at the site had been 

cleaned up to the extent practicable (CUTEP) and that the site and areas off-site are located within a 

groundwater quality restricted use zone (GQRUZ), recommending that groundwater should not be used for 

the precluded beneficial uses. A plan outlining the GQRUZ extent is provided in Appendix A.  

The SoEA includes a condition that groundwater at the site should not be extracted for use without prior 

testing and verification by an appointed environmental auditor to confirm its suitability.  

Although groundwater has been cleaned up to the extent practicable and does not pose a risk to the site 

redevelopment (or to off-site receptors), ongoing monitoring is required during the site redevelopment to 

ensure that this continues to remain the case.  

Groundwater plume conditions at the site are relatively stable, however there is potential that the proposed 

filling of the Zone 4 quarry void will alter the groundwater flow regime at the site. The effects of these changes 

will need to be monitored to ensure that no unacceptable risks to beneficial uses subsequently arise. 

Resumption of regional groundwater flow following filling of Zone 4 is expected to take several years 

(potentially decades) to be realised. As such the primary purpose of on-going groundwater monitoring at the 

site is to validate the results of the groundwater modelling to ensure that the assumptions made with regards 

to groundwater contamination risks remain appropriate. 
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Groundwater monitoring will as a minimum, need to be undertaken during the filling of Zone 4 which is 

expected to take approximately 2 years and for a reasonable period time following filling (expected 2-3 years).  

A groundwater quality management plan (GQMP) has been prepared by Tetra Tech Coffey in support of the 

environmental audit to outline the ongoing groundwater monitoring requirements at the site. The GQMP7 

requires annual monitoring and reporting of groundwater conditions which is verified by an appointed 

environmental auditor with reporting provided to EPA.  

Implementation of the GQMP is a requirement of the SoEA with monitoring to continue until a decision that it 

may reasonably cease is verified by an appointed environmental auditor.  

A copy of the GQMP is provided in Appendix C. 

5.3 LANDFILL GAS 

Management measures required as part of the site redevelopment primarily relate to mitigating potential risks 

from the migration of LFG associated with historical landfilling activities.  

Landfill gas mitigation (gas protection) measures are required to be implemented as part of the proposed 

redevelopment to ensure that no unacceptable landfill gas risks exist on or off-site during construction and/or 

following the proposed redevelopment. 

Detailed consideration of potential LFG risks at the site (tier 2 landfill gas risk assessment) was undertaken by 

Tetra Tech Coffey adopting the ‘Gas Screening Value’ approach detailed in British Standard BS8485:2015 

+A1 (2019) and CIRIA Publication C665 (2007) in support of the environmental audit, to inform these gas 

protection measures required.  

In accordance with the SoEA, all buildings to be constructed at the site will require some form of gas 

protection measures. The requirements of these measures to be incorporated (e.g. gas resistant membrane 

and sub-floor ventilation) vary between zones and are dependent on the assessed landfill gas risks. 

A conceptual design for the gas protection measures required at the site (CDSMM) has been prepared by 

Tetra Tech Coffey based on the findings of the landfill gas risk assessment. These measures are summarised 

below in Table 5-1. 

A copy of the CDSMM (Coffey, 2020) is provided in Appendix D. 

 

 

 

 

 

 

 

 

 

 
7 Coffey (August 2019). Groundwater Quality Management Plan, Huntingdale Estate 1221 to 1249 Centre Road, and 22 Talbot Avenue, 

Oakleigh South, VIC 
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Table 5-1: Summary of Gas Protection Measures for Buildings 

Site 
Location 
(Zone) 

Gas Hazard 
Potential 

Gas Protection 
Measures Required 

Summary 

Zone 1 
and 2A 

Moderate to 
High                       

(Characteristic 
Gas Situation 
CS4) 

• Pathway intervention 
(landfill cap and 
venting system) 

• CS4 building 
protection measures 

• Properties managed 
by an Owners 
Corporation and a 
inspection / 
maintenance 
procedure employed 
for gas protection 
measures 

In these areas, gas protection will include a pathway 
intervention for LFG comprising a constructed landfill cap 
and associated horizontal venting layer connected to a 
passive vertical venting barrier (boundary venting).   

Regardless of the implementation of pathway intervention, 
any buildings will be required to be constructed with 
individual gas protection measures that achieve the 
minimum gas protection score required in BS8485:2015 +A1 
(2019) for a moderate to high hazard potential and the 
particular building type. 

There is a level of redundancy with this combined 
technology approach, with the cap acting as a primary 
barrier, directing landfill gas to a boundary venting system. 
The gas protection measures (membranes and venting) 
proposed for individual buildings would then provide a 
secondary and tertiary layer of protection. 

Zones 2, 
3, 4A and 
5 

Low 

(Characteristic 
Gas Situation 
CS2) 

• CS2 building 
protection measures 

• Properties managed 
by an Owners 
Corporation and a 
inspection / 
maintenance 
procedure employed 
for gas protection 
measures 

With the exception of Zone 1 and 2A and areas of Zone 4 
(see below), CS2 (Low Hazard Potential) has been adopted 
in all other areas of the site. Buildings in these areas will be 
required to be constructed to achieve the minimum gas 
protection score required in BS8485:2015 +A1 (2019) for a 
low hazard potential and the particular building type to be 
constructed. 

The concept design for building protection measures in CS2 
areas includes both a passive ventilation system and a 
vapour barrier (membrane). This design allows for a 
standard building slab construction and provides a greater 
level of system redundancy (higher level of gas protection), 
with the associated gas protection sufficient for CS3 
(moderate hazard potential) gas risks. 

Zone 4 

 

Very Low 

(Characteristic 
Gas Situation 
CS1) 

• Precautionary building 
ventilation measures 

Whilst landfill gas conditions in Zone 4 have been 
characterised as ‘Very Low Hazard Potential’ (CS1), as a 
precautionary measure Zone 4 buildings are proposed to 
include ventilation measures (e.g. pressure relief pathway, 
passive slab dispersal layer or ventilated car park). 

5.3.1 Pathway Intervention (Landfill Cap and Venting) 

The concept design for landfill gas protection measures included in the SoEA incorporates a landfill cap and 

associated boundary venting system (pathway intervention) to be constructed in Zone 1 and Zone 2A. 

The purpose of the pathway intervention in these areas being to control the vertical and lateral migration of 

landfill gas (i.e. prevent vertical migration to overlying structures or lateral migration off-site or to areas of 

lower gas risk).  

As a precautionary measure an in-ground pathway intervention (boundary venting system) is also required 

between Zones where there may be the risk of landfill gas migration. This includes between Zone 2 and 

Zone 4 and between Talbot Park and the southern extent of Zone 2 (where there may be a risk of landfill gas 

migration from off-site associated with the former Talbot Park landfill). 

The boundary system is required to be of sufficient length and capacity to mitigate the lateral migration of gas, 

be durable and low maintenance, and installed at early stages of the civil works. 

Construction of a temporary (or permanent) boundary venting system is also required at the northwest 

boundary of Zone 1 prior to the construction of stockpiles (pre-loading) in this part of the site, which is 
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proposed for the engineered ground improvement of uncontrolled fill in Zone 1 during the site redevelopment. 

Pre-loading is the process of placing suitable fill material on top of uncontrolled fill to induce ground settlement 

and primary consolidation ahead of site redevelopment (and construction of the landfill cap in the case of 

Zone 1). A planning permit for these works was issued in August 2023 (TPA/53179). 

There is potential that the proposed capping and/or preloading of Zone 1 as part the site redevelopment may 

alter the gas migration regime at the site and increase the potential for lateral gas migration. This has been 

addressed in the conceptual design of gas protection measures at the site and in the proposed indicative 

staging of the civil works (i.e. boundary venting system to be installed prior to pre-loading / capping works). 

These staging requirements and designated hold points are enforced in the SoEA.  

The final designs of the pathway intervention measures are subject to detailed design and independent 

environmental auditor verification and will be determined by the final development designs approved through 

the planning process. Independent environmental auditor verification will also be required throughout the 

construction process for the pathway intervention (cap and boundary venting) and at the completion of 

construction (prior to occupation).   

5.3.2 Landfill Gas Monitoring Requirements 

Landfill gas monitoring is required for the duration of construction works at the site to ensure that no 

unacceptable risks to site personnel or off-site receptors (surrounding neighbours) are posed by LFG during 

the works. Monitoring is also required to verify the installation, and operation, of gas protection measures 

during the site redevelopment. 

Landfill gas monitoring requirements under current site conditions and during filling of the Zone 4 quarry void 

are outlined in the Stage 1 – Landfill Gas Monitoring Plan (Coffey 2020) which is a sub-plan of the CEMP. 

Monitoring during Zone 1 preloading (stockpiling) works is outlined in the Workplan for Zone 1 Temporary 

Boundary Venting Measures (Coffey 2019) which is also a sub-plan of the CEMP.  

Under current site conditions LFG monitoring is required on an biannual basis (~ every 6 months) with 

monitoring results verified by an appointed environmental auditor and provided to EPA annually.   

A construction quality assurance (CQA) plan must be prepared during the detailed design stage for the 

installation of gas protection measures during the site redevelopment. This CQA must include a detailed LFG 

monitoring plan outlining the required monitoring to be implemented during civil and housebuilding 

construction works. The CQA plan and associated monitoring must be verified by an appointed environmental 

auditor. 

5.4 POST OCCUPATION SITE MANAGEMENT 

At the time of the environmental audit being completed, a development plan or planning permit had not yet 
been issued for the site redevelopment. As such (particularly given the significant construction work to be 
completed), it is recognised that there is a degree of uncertainty regarding the specific on-going management 
measures to be implemented post construction. These measures will be defined as development works 
progress and verified by the appointed environmental auditor.  

Construction works at the site will include the detailed design, installation and verification of management 

measures required at the site (e.g. landfill gas protection measures). Landfill gas and groundwater monitoring 

is also expected to be completed during the construction phase of the site redevelopment as part of the 

verification of site management measures (i.e. will be no longer required post construction). 

Environmental management requirements to be implemented on completion of site redevelopment are 

documented in the post construction Environmental Management Plan (EMP) (Coffey 2020) which forms part 

of the SoEA. 
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To ensure that the EMP is effectively implemented, it is required to be revised (and verified by an appointed 

environmental auditor) as additional information becomes available. This must include revision of the EMP at 

the completion of construction stage works at the site.   

Environmental management requirements post construction are not proposed to be onerous, in recognition 

that they will be implemented by an Owners Corporation (refer Section 5.5). Measures are expected to be 

confined to routine inspection and maintenance of gas protection infrastructure and enforcement of the 

Owners Corporation rules (which are provided in the EMP in relation to site management measures), 

including restrictions on activities with the potential to damage gas protection infrastructure.  

In accordance with the Owners Corporation rules in the EMP, a member of the Owners Corporation or 

occupier of a lot must not: 

• Penetrate or breach the floor slab or basement slab of a building;  

• Interfere with, block, penetrate or breach sub-slab or inground gas venting systems or ventilation 

infrastructure attached to dwellings (inlets, outlets and vent pies) other than for the purposes of 

maintenance, repair or replacement works authorised by the Owners Corporation;  

• Dig, drill or excavate to a depth greater than 0.5 m below the surface of landscaped areas and gardens on 

an individual lot or Common Property; 

• Use any basement parking area for anything other than as a parking facility, including installation of any 

storage unit or facility without the prior written consent of the Owners Corporation. No occupation of 

basement areas (other than for the use of allowed vehicular or other permitted storage activities) shall be 

allowed.  

• Demolish the building on a lot or any improvement that forms part of the Common Property; 

• Obstruct the lawful use of Common Property by any person. 

As outlined in the SoEA (and Schedule 6 (Section 3) of the DPO), prior to occupancy of the site, the relevant 

planning and responsible authority may require the owner of the site to enter into a Section 173 Agreement 

under the Planning and Environment Act (1987). The Section 173 Agreement is expected to include that the 

management and monitoring requirements are adopted by the Owners’ Corporation at its inaugural meeting. 

The Section 173 Agreement will also outline the funding for the management and implementation of the SoEA 

conditions requiring ongoing monitoring and management, including the costs of implementation and a 

reasonable allowance for contingent liabilities to the satisfaction of the responsible authority (if required). 

The EMP includes a requirement that should any ongoing groundwater or landfill gas monitoring be required 

post construction (i.e. under the EMP), the transfer of responsibility for this monitoring from the Site Owner / 

Principal (developer) to the Owners Corporation must be verified by an appointed environmental auditor 

and/or EPA.  

A copy of the EMP is provided in Appendix E. 

5.5 ONGOING MANAGEMENT REQUIREMENTS NOT TO BE ONEROUS 

Guidance for environmental auditors in preparing environmental audit recommendations in accordance with 

the Environment Protection Act (2017) is provided in EPA Publication 2041.1 (September 2023) Guidelines for 

conduction environmental audits. Similar guidance was provided under the previous Environment Protection 

Act (1970) in Publication 759.3 (December 2015) Environmental auditor (contaminated land): Guidelines for 

issue of certificates and statements of environmental audit.  

The guidance has been prepared by EPA to ensure that any statement conditions are reasonable and 

practicable to implement and thus provide consistency in approach and confidence that any measures 

required to manage site contamination risks will occur (and compliance with the statement conditions can 

reasonably be expected).   
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For example: 

• “The environmental audit statement conditions(s) are reasonable, and practicable to implement, in the 

context of the applicable zone under the planning scheme and the land uses allowed in the zone, 

particularly the 'Section 1 - Permit not required' uses set out in the applicable zone. They must not place 

requirements or restrictions on the use of the audit site that are inconsistent with the land uses allowed in 

the zone. If a recommendation is not likely to be met in a particular land use context, this may mean an 

audit site is not suitable for the nominated use. 

• The condition is capable of being implemented; for example it may be unreasonable to expect a resident 

or tenant to regularly maintain a thin barrier layer and it may be more appropriate to require a more 

substantial barrier requiring less maintenance.” 

The above EPA Guidelines were considered in the preparation of the site management strategy by Tetra Tech 

Coffey in support of the environmental audit, and in the completion of the audit by the appointed 

environmental auditor. In addition, the proposed environmental audit statement conditions (including post 

construction management requirements) were discussed with Council and EPA prior to finalisation of the 

environmental audit.  

Management for the ongoing maintenance of a gas mitigation system (as is required at the site) and 

restriction on excavation requirements implemented under an Owners Corporation arrangement are both fairly 

routine management requirements for contaminated sites with model statement conditions/recommendations 

included to this effect in the above referenced EPA guidelines.  

Subject to detailed design, the proposed gas mitigation system for medium density dwellings (townhouses 

etc.) will comprise a gas barrier and passive venting system. Ongoing monitoring requirements would be 

restricted to a suitably qualified professional confirming that inlet and outlet vents are not blocked or damaged 

on an annual basis. The same monitoring frequency would apply where any active systems may be 

implemented (such as in high density residential dwellings (apartments)), in these instances the system 

monitoring and maintenance may be combined with checking the ventilation for any car parking areas (i.e. 

ventilation requirements to prevent the build-up of carbon monoxide from vehicles during normal day-to-day 

use of the car park).  

Ongoing monitoring will also be required for common property infrastructure (e.g. cap and boundary venting 

system in Zone 1). This will also function as a passive system with post occupation monitoring confined to 

confirmation that ventilation is functioning as required (i.e. not blocked or damaged).      

The EMP (Coffey 2020) requires that upon completion of construction works at the site (for any stage) the 

EMP should be updated to include specific detail on the inspection regime required for gas protection 

measures (i.e. based on the systems installed). The EMP also includes maintenance / repair requirements (if 

identified as needed during routine monitoring) including that these works are verified by an EPA appointed 

environmental auditor.  

These ongoing monitoring and maintenance requirements are not overly onerous, complex, or expensive 

which is why they were considered reasonably practicable by the environmental auditor to be implemented 

(where they may be required) under an Owners Corporation arrangement.  

The SoEA and EMP (Coffey 2020) requires that it is the responsibility of the Site Owner / Principal (developer) 

that the EMP is reviewed and updated as required once the construction works (for any stage) are completed, 

to ensure that the document is fit for purpose and can be effectively implemented by the Owners Corporation. 

Any changes to the EMP must be reviewed and verified by an appointed environmental auditor.  
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6. KEY SITE MANAGEMENT DOCUMENTATION   

The SoEA prepared for the site are highly prescriptive in recognition of the site constraints and broad range of 

management measures to be implemented as part of the site redevelopment. Where relevant, the SoEA 

references compliance with supporting management documentaion prepared by Tetra Tech Coffey (which are 

attached to the SoEA). A summary of the heirachy of these key environmental site management documents is 

provided in Figure 6-1 below with further detail provided in Table 6-1.   

  

Figure 6-1: Hierarchy of Site Management Documentation 

A summary of the key site management documentation is provided in Table 6-1 below. 

Table 6-1: Summary of Site Management Documents  

Management Plan Summary 

Construction 
Environmental 
Management Plan 
(CEMP) 

• Outlines how activities undertaken during the construction phase of the site redevelopment 

will be managed to avoid or mitigate negative environmental impacts on-site (or off-site) and 

how these environmental management requirements will be implemented. 

• Framework of the key staging, design, construction hold points, monitoring, verification 

requirements and responsibilities for site management measures to be implemented during 

redevelopment.  

• Is a ‘live’ document and includes mechanisms and requirements for its update (including 
environmental auditor verification and notification to EPA) based on site conditions and in 
response to future development and built form outcomes. 

 A copy of the CEMP is provided in Appendix B. 

SoEA

Construction 
Environmental 

Management Plan 
(CEMP)

Stage 1 - Landfill 
Gas Monitoring 

Plan

Workplan for Zone 
1 Temporary 

Boundary Venting 
Measures

Groundwater Quality 
Management Plan 

(GQMP)

Conceptual Design of 
Site Management 

Measures (CDSMM)

Post Construction 
Environmental 

Management Plan (EMP)
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Management Plan Summary 

Stage 1 – LFG 
Monitoring Plan 

• A sub-plan to the CEMP. 

• Provides an outline of the LFG monitoring requirements under current site conditions and 
during site preparation works, including filling of the Zone 4 quarry void and preloading 
activities in Zone 1. 

• If any changes to the landfill gas monitoring plan are required these must be independently 
auditor verified and notified to EPA. This would include where changes in monitoring are 
required associated with site redevelopment activities.  

Workplan for Zone 
1 Temporary 
Boundary Venting 
Measures 

 

• A sub-plan of the CEMP. 

• The design for a temporary boundary venting system to be installed at the north-western 
site boundary prior to any pre-loading earthworks in Zone 1.  

• Includes LFG monitoring requirements to be implemented during the trench construction 
and pre-loading works in Zone 1.  

• Trench is installed as a precautionary and preventative measure, in advance of any future 
pre-loading works in this area. Provides an in-ground pathway intervention (between the 
known source of landfill gas and nearby sensitive receptors) in the case that any lateral 
LFG migration was to occur (as a result of future works or otherwise).   

Groundwater 
Quality 
Management Plan 
(GQMP) 

• Outlines on-going groundwater monitoring requirements at the site including investigation 
trigger levels, associated contingency measures and mechanisms for amendment or 
cessation of groundwater monitoring. 

A copy of the GQMP is provided in Appendix C. 

Conceptual 
Design of Site 
Management 
Measures 
(CDSMM) 

• Outlines the conceptual design for future LFG protection measures required at the site, 
including pathway intervention mechanisms (landfill cap and boundary venting system) and 
gas protection measures for future buildings and services.  

• Detailed design of the management measures to be adopted is subject to the final 
development design (and subsequent planning approval) and will require post audit 
verification from an EPA appointed environmental auditor prior to commencement of 
construction.  

A copy of the CDSMM is provided in Appendix D. 

Environmental 
Management Plan 
(EMP) 

• Provides an outline of anticipated environmental monitoring requirements to be 
implemented at the site post construction (i.e. during occupation of the site by future 
residents).  

• Requirements to be implemented post construction by an Owners Corporation are expected 
to be confined to routine inspection and maintenance of gas protection infrastructure and 
enforcement of the Owners Corporation rules (included in the EMP).  

• Should be revised as required as additional information becomes available. This includes 
revision of the EMP at the completion of construction stage works at the site. 

A copy of the EMP is provided in Appendix E. 

6.1 EPA REQUIREMENTS 

In addition to the requirements outlined within the SoEA, EPA Victoria (EPA) has issued current 

Environmental Action Notices (EAN) (Notice ID: EAN-00002878 and EAN-00002879)9 to the site owner to 

enforce the audit statement conditions relating to implementation of the CEMP (Coffey 2020) and GQMP 

(Coffey 2019).  

The EAN address ongoing groundwater and LFG monitoring requirements under current conditions (prior to 

redevelopment), including during backfilling of the Zone 4 quarry void and proposed preloading works in 

Zone 1.  

Reporting against the EAN requirements is undertaken on an annual basis and verified by an appointed 

environmental auditor and the EPA.  

 
9 Formerly EPA Clean Up Notices (Notice ID: 90011711 and 90011712) issued under the now repealed EP Act (1970). 
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The EAN also requires that any exceedances of groundwater and LFG monitoring trigger levels or variation to 

the CEMP and GQMP must immediately be notified to EPA. This would include where the CEMP and 

associated monitoring plans are updated as part of the staged site redevelopment to ensure that they reflect 

the most current site conditions and monitoring requirements. 

This mechanism will ensure that EPA retain a level of regulatory involvement during the site redevelopment 

process (in addition to environmental auditor verification in accordance with the SoEA).  

Responsibility for managing environmental statement recommendations is outlined in EPA Publication 2041.1 

(September 2023) and the Department of Environment, Land, Water and Planning (DELWP) Planning 

Practice Note 30 (PPN30) Potentially Contaminated Land (July 2021).     

“Planning or responsible authority is responsible for: 

• Implementing restrictions on permitted land uses; and 

• Giving effect to environmental audit statement recommendations that relate to the use and development 
of the land regulated by the planning scheme and apply prior to commencement of use, development, or 
occupancy. 

EPA is responsible for: 

• Enforcement of obligations associated with the duty to manage and environmental audit 

recommendations that are listed in a mechanism under the EP Act 2017 which includes a site 

management order (SMO) or other remedial notice. These typically relate to long term or ongoing 

monitoring or management.” 

There is potential that at the completion of the redevelopment (of any particular development stage), that EPA 

may choose to use an SMO (or other regulatory mechanism) to implement the on-going (post construction) 

management requirements at the site, in addition to (or separate to) any requirements under the Planning and 

Environment Act (e.g. Section 173 Agreement) that may be implemented through an Owners Corporation. 

Section 39 Duty to Manage Contaminated Land (DtM) of the Environment Protection Act (2017) requires that: 

“A person in management or control of contaminated land must minimise risks of harm to human health and 

the environment from the contaminated land so far as reasonably practicable”. This may be an individual or 

may be held concurrently between two or more duty holders (such as in the case of an Owners Corporation). 

Where EPA considers that the DtM is not being met, they have the power under the Act to issue statutory 

notices to enforce actions to ensure compliance with the DtM. Under this mechanism if there was a scenario 

where an Owners Corporation was not undertaking the requirements of the EMP (e.g. ongoing monitoring and 

maintenance of the gas mitigation system) then EPA would be the responsible authority (i.e. as opposed to 

the planning authority). 

A copy of the EPA EANs are provided in Appendix F. 

7. ENVIRONMENTAL MANAGEMENT PROCESS SUMMARY 

A summary of the environmental management process for the site redevelopment (as outlined in this 

document) is provided in Figure 7-1 below. 

The environmental audit and associated site management documentation establishes the framework for 

implementing the required measures throughout the site redevelopment and subsequent occupation. This 

includes the identification of key hold points and independent verification/approval requirements to ensure that 

the site redevelopment is consistent with the SoEA and any potential risks associated with site contamination 

are appropriately addressed at all times. 
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Any revisions to the site management documentation prepared in support of the environmental audit (and 

appended to this EMS) must be independently verified by an appointed environmental auditor and in the case 

of the CEMP immediately notified to EPA. 
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Figure 7-1: Summary of Environmental Management Process 
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8. REQUIREMENTS MAY CHANGE OVER TIME 

The environmental conditions governing the use of the site may change over time. The information above is 

included to provide an overview of conditions at the time of the Development Plan being approved. The 

Statement of Environmental Audit and associated Management Plans and any EPA notices that are in effect 

at the time of making a planning permit application will take precedence over any requirements outlined in this 

EMS.   

9. CLOSING 

This EMS should be read in conjunction with the information provided in the attached documents prepared by 

Tetra Tech Coffey in support of the environmental audit, including the attached ‘Important Information about 

your Tetra Tech Coffey Report’.   

10. KEY REFERENCE DOCUMENTS 

An outlined of the key environmental reference documents to support the Development Plan is outlined below 

and where relevant are provided appended to this EMS. 

• EHS Support (2020) 53X Environmental Audit of Land at 1221-1249 Centre Road and 22 Talbot Avenue, 
Oakleigh South, Vic, Ref. AUS##C01679_2019, dated 13 May 2020. 

• Coffey (May 2020) Environmental Site Assessment, Huntingdale Estate 1221 to 1249 Centre Road, and 
22 Talbot Avenue, Oakleigh South, VIC. Coffey Environments Australia Pty Ltd. 754-
ENAUABTF00751AB_R01. 

• Coffey (May 2019) Clean Up to The Extent Practicable (CUTEP) Submission, Huntingdale Estate 1221 to 
1249 Centre Road, and 22 Talbot Avenue, Oakleigh South, VIC. Coffey Environments Australia Pty Ltd.  
754-ENAUABTF00751AB_R15. 

• Coffey (May 2020). Construction Environmental Management Plan, Huntingdale Estate, 1221 to 1249 
Centre Road & 22 Talbot Avenue, Oakleigh South, Victoria. Coffey Environments Australia Pty Ltd. 754-
ENAUABTF00751AB_R17. 

• Coffey (August 2019). Groundwater Quality Management Plan, Huntingdale Estate 1221 to 1249 Centre 
Road, and 22 Talbot Avenue, Oakleigh South, VIC. Coffey Environments Australia Pty Ltd.  754-
ENAUABTF00751AB_R16. 

• Coffey (May 2020). Conceptual Design of Site Management Measures, Huntingdale Estate 1221 to 1249 
Centre Road, and 22 Talbot Avenue, Oakleigh South, VIC. Coffey Environments Australia Pty Ltd.  754-
ENAUABTF00751AB_R14. 

• Coffey (May 2020). Post Construction Environmental Management Plan, Huntingdale Estate, 1221 to 
1249 Centre Road & 22 Talbot Avenue, Oakleigh South, Victoria. Coffey Environments Australia Pty Ltd. 
754-ENAUABTF00751AB_R18. 
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APPENDIX A: STATEMENTS OF ENVIRONMENTAL AUDIT
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APPENDIX B: CONSTRUCTION ENVIRONMENTAL 
MANAGEMENT PLAN
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APPENDIX C: GROUNDWATER QUALITY MANAGEMENT PLAN
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APPENDIX D: CONCEPTUAL DESIGN OF SITE MANAGEMENT 
MEASURES 
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3. CETCO Product Technical 
Data Sheets 

 



DESCRIPTION
GeoVent™ consists of a three-dimensional vent core that is wrapped in a non-woven, needle-
punched filter fabric.

GEOVENT End Outlets are available for use in conjunction with GEOVENT active/passive gas 
venting systems.

APPLICATION
GeoVentTM is designed for use in the following application:
•  An active or passive venting when used with CETCO vapor intrusion mitigation systems.

BENEFITS
•  Installed directly on subgrade eliminating trenching and potential interference or damage 

to existing underground utilities
•  Placed in closer proximity to the vapor intrusion barrier allowing for more effective venting 

of any accumulated gas
•  Greater opening area per lineal foot of pipe and integral filter fabric allows for higher 

ventilation efficiency

GEOVENT™
ACTIVE/PASSIVE GAS VENTING SYSTEM

PHYSICAL PROPERTIES
CORE PROPERTY TEST METHOD RESULT

Compressive Strength ASTM D 1621 8,500 - 11,000 psf (407 - 527 kN/m2)

Thickness ASTM D 1777 1.0 in. (2.54 cm)

Flow Rate (Hydraulic gradient = .1) ASTM D 4716 30 gpm/ft width (372 lpm/m)

PACKAGING
GeoVentTM  is available in the following packaging option: 
•  1 ft. x 165 ft. (0.3 m x 50 m) Rolls

TESTING DATA

GeoVent™ allows for ease of installation 
directly on the subgrade, eliminating the need 
for costly and labor-intensive trenching.

FABRIC PROPERTY TEST METHOD RESULT

A.O.S. ASTM D 4751 70 US Sieve (0.212 mm)

Grab Tensile Strength ASTM D 4632 100 lbs. (0.45 kN)

CBR Puncture Strength  ASTM D 6241 250 lbs. (1.11 kN)

Flow Rate ASTM D 4491 140 gpm/ft2 (5,704 lpm/m2)

GeoVent™ allows for ease of installation 
directly on the subgrade, eliminating the need 
for costly and labor-intensive trenching.

© 2014 CETCO. IMPORTANT: The information contained herein supersedes all previous printed versions, and is believed to be 
accurate and reliable. For the most up-to-date information, please visit www.CETCO.com. CETCO accepts no responsibility for 
the results obtained through application of this product. CETCO reserves the right to update information without notice.

North America: 847.851.1800 | 800.527.9948 | www.CETCO.com

TECHNICAL DATA

Updated: february 2014 TDS_GEOVENT_AM_EN_201403_v1





EVOH technology provided in VI-20™ 
geomembrane has been shown to have VOC 
diffusion coefficients 20 times lower than an 80 
mil (2 mm) HDPE geomembrane.

DESCRIPTION
VI-20™ is a 7-layer co-extruded geomembrane made using high quality virgin-grade polyethylene 
and EVOH resins that provide unmatched impact strength as well as superior resistance to VOC 
vapor transmission. EVOH technology serves as a highly resilient underslab and vertical wall barrier 
designed to restrict methane, radon and other harmful chemicals. Applications for EVOH originated 
in the manufacturing of automotive fuel systems to control emissions of hydrocarbons, whose use 
was mandated by the US EPA and the CA Air Resources Board (CARB) to reduce VOC emissions. 

APPLICATION
VI-20™ is a 20-mil, high performance poly-ethylene-EVOH copolymer geomembrane, specially 
designed for use as a VOC barrier when used in conjunction with Liquid Boot® spray-applied vapor 
intrusion membrane to minimize vapor intrusion and nuisance water (non-hydrostatic conditions) 
migration into buildings. VI-20™ is ideal for applications with chlorinated solvents, BTEX and other 
PAHs.

BENEFITS
•  Polyethylene layers provide excellent chemical resistance and physical properties
•  EVOH barrier technology provides superior protection against diffusion of chemicals when 

compared to typical HDPE geomembranes
•  Manufactured at ISO 9001:2008 certified plant

VI-20™ geomembrane
high-performance vapor intrusion BARRIER

VI-20™ CHEMICAL & PHYSICAL PROPERTIES
CHEMICAL PROPERTY TEST METHOD RESULT

Benzene Diffusion Coefficient EPA Method 8260 4.5 x 10-15 m2/s

Ethylbenzene Diffusion Coefficient EPA Method 8260 4.0 x 10-15 m2/s

m&p-Xylenes Diffusion Coefficient EPA Method 8260 3.7 x 10-15 m2/s

Methane Permeance ASTM D1434 < 1.7 x 10-10 m2/d•atm

o-Xylene Diffusion Coefficient EPA Method 8260 3.7 x 10-15 m2/s

Radon Diffusion Coefficient SP Test Method <0.25 x 10-12 m2/s

Toluene Diffusion Coefficient EPA Method 8260 4.2 x 10-15 m2/s

PHYSICAL PROPERTY TEST METHOD RESULT

Membrane Composite Thickness ASTM D5199 20 mil (0.5 mm)

Impact Resistance ASTM D1709 2,600 g

Tensile Strength ASTM E154 Section. 9 58 lbf/in (1.0 N/m)

Water Vapor Transmission ASTM E154 & E96 0.004 grains/hr-ft2 (0.0028 g/hr-m2)

Water Vapor Retarder Classification ASTM E1745 Class A, B & C

PACKAGING
VI-20™ Geomembrane is available in the 
following packaging option:
•  10 ft. x 150 ft. (3 m x 45 m) Rolls

INSTALLATION
For use as a component of the Liquid Boot® Plus system, VI-20™ geomembrane is rolled out on prepared sub-grade, overlapping seams a minimum of 
six inches (6”). The geomembrane is cut around penetrations so that it lays flat on the sub-grade and tight at all inside corners. A thin (20 mil) tack coat of 
Liquid Boot® (“A” side without catalyst) is sprayed within the seam overlap. Once the VI-20™ geomembrane is installed, penetrations are then treated 
with VI-20™ Detailing Fabric prior to installation of the Liquid Boot® spray-applied vapor intrusion membrane and UltraShield™ G-1000 protection 
course.

Note: These are typical property values.
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In addition to superior chemical resistance 
performance, Liquid Boot® spray-application 
effectively seals penetrations, footings, grade 
beams and other irregular surfaces that are 
considered critical vapor intrusion pathways.

DESCRIPTION
Liquid Boot® is a seamless, spray-applied, 
water-based membrane containing no VOCs, 
which provides a barrier against vapor intrusion 
into structures. Liquid Boot® is installed under 
slab and on below grade vertical walls as a gas 
vapor barrier to minimize vapor and nuisance 
water migration into buildings. Liquid Boot® 
spray-application directly to penetrations, 
footings, grade beams, pile caps and other 
irregular surfaces, provides for a fully-adhered 
gas vapor barrier system.

APPLICATIONS
Liquid Boot® is  used as an underslab and 
below-grade vertical wall gas vapor barrier, 
used to minimize vapor and nuisance water 
(non-hydrostatic conditions) migration into 
buildings. Liquid Boot® is ideal for methane 
migration control. Liquid Boot® is also NSF® 
certified for use as a potable water liner in 
concrete water reservoirs and tanks greater 
than 300,000 gallons to protect the concrete 
from water seepage.

BENEFITS
•  Spray-application provides excellent 

sealing of penetrations, eliminating the 
need for mechanical fastening

•  Seamless, monolithic membrane 
eliminates seaming-related membrane 
failures

•  Unique formulation provides superior 
protection from methane gases and 
water vapor

•  Fully adhered system reduces risk of gas 
migration

•  Protection from methane gas, VOCs, 
chlorinated solvents and other 
contaminates

EQUIPMENT
• 	 COMPRESSOR: Minimum output of 155-

185 cubic feet per minute (CFM)
• 	 PUMPS: For “A” drum, an air-powered 

piston pump of 4:1 ratio (suggested 
model: Graco, 4:1 Bulldog). For “B” 
drum, an air-powered diaphragm pump 
(0 -100 psi)

• 	 HOSES: For “A” drum, ½” wire hose 
with a solvent resistant core (for diesel 
cleaning flush), hose rated for 500 psi 
minimum. For “B” drum, a 3/8” fluid 
hose rated at only 300 psi may be used.

• 	 SPRAY WAND: Only the spray wand sold 
by CETCO is approved for the application 
of Liquid Boot®.

• 	 SPRAY TIPS: Replacement tips can be 
purchased separately from CETCO.

PACKAGING
Liquid Boot® is available in the following 
packaging options:
•  55 Gallon Drum
•  275 Gallon Tote

LIQUID BOOT®
SPRAY-APPLIED GAS VAPOR BARRIER

INSTALLATION 
Protect all adjacent areas not to receive gas 
vapor barrier. Ambient temperature shall 
be within man-ufacturer’s specifications. 
All plumbing, electrical, mechanical and 
structural items to be under or passing 
through the gas vapor barrier shall be secured 
in their proper positions and appropriately 
protected prior to membrane application. 
Gas vapor barrier shall be installed before 
placement of rein-forcing steel. Expansion 
joints must be filled with a conventional 
waterproof expansion joint material. Surface 
preparation shall be per manufacturer’s 
specification. A minimum thickness of 
60 dry mils, unless specified otherwise.

LIMITED WARRANTY 
CETCO warrants its products to be free of 
defects. This warranty only applies when the 
product is applied by Approved Applicators 
trained by CETCO. As factors which affect the 
result obtained from this product, including 
weather, equipment, construction, work-
manship and other variables are all beyond 
CETCO’s control, we warrant only that the 
material herein conforms to our product 
specifications. Under this warranty we will 
replace at no charge any product proved to be 
defective within 12 months of manufacture, 
provided it has been applied in accordance 
with our written directions for uses we 
recommend as suitable for this product. 
This warranty is in lieu of any and all other 
warranties expressed or implied (including 
any implied warranty of merchantability 
or fitness for a particular use), and the 
Manufacturer shall have no further liability of 
any kind including liability for consequential 
or incidental damages resulting from any 
defects or any delays caused by replacement 
or otherwise. This warranty shall become valid 
only when the product has been paid for in 
full.
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LIQUID BOOT ®

SPRAY-APPLIED GAS VAPOR BARRIER

CHEMICAL & PHYSICAL PROPERTIES
CHEMICAL PROPERTY TEST METHOD RESULT

Acid Exposure (10% H2SO4 for 90 days) ASTM D543 Less than 1% weight change

Benzene Diffusion Test Tested at 43,000 ppm 2.90 x 10-11 m2/day

Chemical Resistance: VOCs, BTEXs (tested at 20,000 ppm) ASTM D543 Less than 1% weight change

Chromate Exposure (10% Chromium6+ salt for 31 days) ASTM E96 Less than 1% weight change

Diesel (1000 mg/l), Ethylbenzene (1000 mg/l), Naphthalene (5000 mg/l) 
and Acetone (500 mg/l) Exposure for 7 days

ASTM D543
Less than 1% weight change; 
Less than 1% tensile strength change

Hydrogen Sulfide  Gas Permeability ASTM D1434 None Detected

Methane Permeability ASTM 1434-82 Passed*

Microorganism Resistance ASTM D4068-88 Passed*

Oil Resistance ASTM D543-87 Passed*

PCE Diffusion Coefficient Tested at 120 mg/L 1.32 x 10-13 m2/sec

Radon Permeability Tested by US Dept. of Energy Zero permeability to Radon (222Rn)

TCE Diffusion Coefficient Tested at 524 mg/L 9.07 x 10-13 m2/sec

PHYSICAL PROPERTY TEST METHOD RESULT

Accelerated Weathering and Ultraviolet Exposure ASTM D822 No adverse effect after 500 hours

Air Infiltration  ASTM E283-91 0 cfm/sq. ft.

Bonded Seam Strength Tests ASTM D6392 Passed*

Coefficient of Friction (with geotextile both sides) ASTM D5321 0.72

Cold Bend Test ASTM D146 Passed. Ø cracking at -25°F

Dead Load Seam Strength City of Los Angeles Passed*

Electric Volume Resistivity ASTM D257 1.91 x 1010 ohms-cm

Elongation ASTM D412 1,332% Ø reinforcement, 90% recovery

Elongation w/8 oz. non-woven geotextile both sides ASTM D751 100%  (same as geotextile tested separately)

Environmental Stress-Cracking ASTM D1693-78 Passed*

Flame Spread ASTM E108 Class A with top coat  (comparable to UL790)

Freeze-Thaw Resistance (100 Cycles) ASTM A742 Meets criteria. Ø spalling or disbondment

Heat Aging ASTM D4068-88 Passed*

Hydrostatic Head Resistance ASTM D751 Tested to 138 feet or 60 psi

Potable Water Containment ANSI/NSF 61 NSF Certified for tanks >300,000 gal

Puncture Resistance w/8 oz. non-woven geotextile both sides ASTM D4833 286 lbs. (travel of probe = 0.756 in)

Sodium Sulfate (2% water solution)  ASTM D543, D412, D1434 Less than 1% weight change

Soil Burial ASTM E154-88 Passed

Tensile Bond Strength to Concrete ASTM D413 2,556 lbs/ft2 uplift force

Tensile Strength  ASTM D412 58 psi without reinforcement

Tensile Strength w/8 oz. non-woven geotextile both sides ASTM D751 196 psi (same as geotextile tested separately)

Toxicity Test 22 CCR 66696 Passed

Water Penetration Rate ASTM D2434 <7.75 x 10-9 cm/sec

Water Vapor Permeance ASTM E96 0.069 perms
 

*Passes all Los Angeles City and County Methane Criteria

TESTING DATA
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Introduction 

This report has been prepared by Coffey for you, as 
Coffey’s client, in accordance with our agreed 
purpose, scope, schedule and budget.   

The report has been prepared using accepted 
procedures and practices of the consulting profession 
at the time it was prepared, and the opinions, 
recommendations and conclusions set out in the 
report are made in accordance with generally 
accepted principles and practices of that profession. 

The report is based on information gained from 
environmental conditions (including assessment of 
some or all of soil, groundwater, vapour and surface 
water) and supplemented by reported data of the local 
area and professional experience.  Assessment has 
been scoped with consideration to industry standards, 
regulations, guidelines and your specific 
requirements, including budget and timing. The 
characterisation of site conditions is an interpretation 
of information collected during assessment, in 
accordance with industry practice. 

This interpretation is not a complete description of all 
material on or in the vicinity of the site, due to the 
inherent variation in spatial and temporal patterns of 
contaminant presence and impact in the natural 
environment.  Coffey may have also relied on data and 
other information provided by you and other qualified 
individuals in preparing this report. Coffey has not 
verified the accuracy or completeness of such data or 
information except as otherwise stated in the report.  
For these reasons the report must be regarded as 
interpretative, in accordance with industry standards 
and practice, rather than being a definitive record.  

Your report has been written for a specific 
purpose 

Your report has been developed for a specific purpose 
as agreed by us and applies only to the site or area 
investigated. Unless otherwise stated in the report, 
this report cannot be applied to an adjacent site or 
area, nor can it be used when the nature of the specific 
purpose changes from that which we agreed.  

For each purpose, a tailored approach to the 
assessment of potential soil and groundwater 
contamination is required. In most cases, a key 
objective is to identify, and if possible quantify, risks 
that both recognised and potential contamination pose 
in the context of the agreed purpose. Such risks may 
be financial (for example, clean up costs or constraints 
on site use) and/or physical (for example, potential 
health risks to users of the site or the general public). 

 

 

Limitations of the Report 

The work was conducted, and the report has been 
prepared, in response to an agreed purpose and 
scope, within time and budgetary constraints, and in 
reliance on certain data and information made 
available to Coffey. 

The analyses, evaluations, opinions and conclusions 
presented in this report are based on that purpose and 
scope, requirements, data or information, and they 
could change if such requirements or data are 
inaccurate or incomplete. 

This report is valid as of the date of preparation. The 
condition of the site (including subsurface conditions) 
and extent or nature of contamination or other 
environmental hazards can change over time, as a 
result of either natural processes or human influence. 
Coffey should be kept appraised of any such events 
and should be consulted for further investigations if 
any changes are noted, particularly during 
construction activities where excavations often reveal 
subsurface conditions. 

In addition, advancements in professional practice 
regarding contaminated land and changes in 
applicable statues and/or guidelines may affect the 
validity of this report. Consequently, the currency of 
conclusions and recommendations in this report 
should be verified if you propose to use this report 
more than 6 months after its date of issue.  

The report does not include the evaluation or 
assessment of potential geotechnical engineering 
constraints of the site.  

Interpretation of factual data 

Environmental site assessments identify actual 
conditions only at those points where samples are 
taken and on the date collected. Data derived from 
indirect field measurements, and sometimes other 
reports on the site, are interpreted by geologists, 
engineers or scientists to provide an opinion about 
overall site conditions, their likely impact with respect 
to the report purpose and recommended actions. 

Variations in soil and groundwater conditions may 
occur between test or sample locations and actual 
conditions may differ from those inferred to exist. No 
environmental assessment program, no matter how 
comprehensive, can reveal all subsurface details and 
anomalies. Similarly, no professional, no matter how 
well qualified, can reveal what is hidden by earth, rock 
or changed through time.  

The actual interface between different materials may 
be far more gradual or abrupt than assumed based on 
the facts obtained. Nothing can be done to change the 
actual site conditions which exist, but steps can be 
taken to reduce the impact of unexpected conditions.  
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For this reason, parties involved with land acquisition, 
management and/or redevelopment should retain the 
services of a suitably qualified and experienced 
environmental consultant through the development 
and use of the site to identify variances, conduct 
additional tests if required, and recommend solutions 
to unexpected conditions or other unrecognised 
features encountered on site. Coffey would be pleased 
to assist with any investigation or advice in such 
circumstances.  

Recommendations in this report 

This report assumes, in accordance with industry 
practice, that the site conditions recognised through 
discrete sampling are representative of actual 
conditions throughout the investigation area. 
Recommendations are based on the resulting 
interpretation. 

Should further data be obtained that differs from the 
data on which the report recommendations are based 
(such as through excavation or other additional 
assessment), then the recommendations would need 
to be reviewed and may need to be revised. 

Report for benefit of client 

Unless otherwise agreed between us, the report has 
been prepared for your benefit and no other party.  
Other parties should not rely upon the report or the 
accuracy or completeness of any recommendation 
and should make their own enquiries and obtain 
independent advice in relation to such matters.  

Coffey assumes no responsibility and will not be liable 
to any other person or organisation for, or in relation 
to, any matter dealt with or conclusions expressed in 
the report, or for any loss or damage suffered by any 
other person or organisation arising from matters dealt 
with or conclusions expressed in the report.  

To avoid misuse of the information presented in your 
report, we recommend that Coffey be consulted before 
the report is provided to another party who may not be 
familiar with the background and the purpose of the 
report. In particular, an environmental disclosure 
report for a property vendor may not be suitable for 
satisfying the needs of that property’s purchaser. This 
report should not be applied for any purpose other 
than that stated in the report. 

Interpretation by other professionals 

Costly problems can occur when other professionals 
develop their plans based on misinterpretations of a 
report. To help avoid misinterpretations, a suitably 
qualified and experienced environmental consultant 
should be retained to explain the implications of the 
report to other professionals referring to the report and 
then review plans and specifications produced to see 
how other professionals have incorporated the report 
findings. 

Given Coffey prepared the report and has familiarity 
with the site, Coffey is well placed to provide such 
assistance. If another party is engaged to interpret the 
recommendations of the report, there is a risk that the 
contents of the report may be misinterpreted and 

Coffey disowns any responsibility for such 
misinterpretation.  

Data should not be separated from the report 

The report as a whole presents the findings of the site 
assessment and the report should not be copied in 
part or altered in any way. Logs, figures, laboratory 
data, drawings, etc. are customarily included in our 
reports and are developed by scientists or engineers 
based on their interpretation of field logs, field testing 
and laboratory evaluation of samples. This information 
should not under any circumstances be redrawn for 
inclusion in other documents or separated from the 
report in any way. 

This report should be reproduced in full. No 
responsibility is accepted for use of any part of this 
report in any other context or for any other purpose or 
by third parties. 

Responsibility 

Environmental reporting relies on interpretation of 
factual information using professional judgement and 
opinion and has a level of uncertainty attached to it, 
which is much less exact than other design disciplines. 
This has often resulted in claims being lodged against 
consultants, which are unfounded. As noted earlier, 
the recommendations and findings set out in this 
report should only be regarded as interpretive and 
should not be taken as accurate and complete 
information about all environmental media at all 
depths and locations across the site. 
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1. Introduction 

Huntingdale Estate Nominees Pty Ltd (Huntingdale Estate) engaged Coffey Environments Australia 
Pty Ltd (Coffey) to undertake an Environmental Site Assessment (ESA) at 1221 to 1249 Centre Road 
and 22 Talbot Avenue, Oakleigh South, Victoria (the site). 

The site comprises a former sand quarry and municipal landfill and is proposed to be redeveloped for 
a range of residential land uses including designated areas of open space and commercial land use.  

The works undertaken as part of the ESA, including the preparation of this Post Construction 
Environmental Management Plan (EMP), form part of the staged assessment for the site in support of 
the environmental audit. Ken Mival of EHS Support Pty Ltd (EHS) was engaged by Huntingdale 
Estate to act as the EPA accredited environmental auditor for the project. 

At the time of preparing this EMP, Mr Mival has indicated that he will not be available to be engaged 
for the post audit verification works at the site. Another environmental auditor will need to be engaged 
to undertake these works (both during and if required following the site redevelopment). 

 

1.1. Intent of Environmental Management Plan 

The intent of this EMP is to provide an overarching framework and specific requirements for the 
implementation of ongoing environmental management measures at the completion of proposed site 
redevelopment (construction) works.  

The management plan includes measures to address health, safety and environmental risks post 
construction, associated with residual soil, groundwater and landfill gas contamination at the site. 

This EMP has been reviewed by the appointed environmental auditor and the implementation of this 
plan is expected to be a condition of the statement of environmental audit. 

It is intended that the organisation that is in control of the site post construction will be responsible for 
implementing this EMP, likely to be an owners corporation. If parts of the site are under the control of 
different organisations (e.g. in a staged development scenario) then it is the responsibility of the site 
owner (developer) to ensure that the EMP is suitable for that part of the site (refer Section 2).  

 

1.2. EMP Objectives 

The overarching objective of this EMP is to provide guidance for future owners and occupiers of the 
completed development on how to to avoid or mitigate negative environmental impacts onsite (or off-
site) and how these environmental management requirements will be implemented. 

This EMP has been prepared to support the environmental audit and is based on the 
available information at the time of writing in terms of the site condition, proposed site 
redevelopment and the management controls required to be installed during construction.  
 
The EMP provides for on-going (post construction) environmental management measures to 
be implemented at the site upon completion of construction works. Management 
requirements to be implemented during construction works are outlined in the Construction 
Environmental Management Plan (CEMP) prepared by Coffey in May 2020. This EMP should 
be read in conjunction with the CEMP (Coffey 2020) and the statement of environmental audit 
prepared for the site. 
 
To ensure that this EMP is effectively implemented it should be revised as required as 
additional information becomes available. This must include revision of the EMP at the 
completion of construction stage works at the site.     

Any changes to this EMP must be reviewed and verified by an appointed environmental 
auditor prior to implementation. 
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The EMP includes information and guidance relating to the following: 

• Providing a mechanism to implement the conditions of the statement of environmental audit 
relating to ongoing monitoring and management of residual soil, groundwater and landfill gas 
contamination at the site. 

• Identifying measures to minimise potential risks to future site users and the environment 
associated with residual site contamination. 

• Providing a mechanism to cease environmental monitoring (e.g. groundwater and/or landfill gas) 
when monitoring is deemed to no longer be required. 

2. Implementation of the EMP 

It is recognised that there is a degree of uncertainty regarding the management measures to be 
implemented under this EMP given that at the time of its preparation, a planning permit has not yet 
been issued for the site redevelopment and that there is expected to be a significant volume of work 
completed during the construction phase of the project (likely to be completed over a ~10-year 
period). 

As outlined in the CEMP (Coffey 2020), construction works at the site will include the detailed design, 
installation and verification of management measures required at the site (e.g. landfill gas protection 
measures). Landfill gas and groundwater monitoring is also expected to be completed during the 
construction phase of the site redevelopment (refer Section 5).  

The requirements of this EMP to be implemented post construction by an Owners Corporation 
(outlined in Section 2.1) are expected to be confined to routine inspection and maintenance of gas 
protection infrastructure and enforcement of the Owners Corporation rules (Section 3).  

 

2.1. Owners Corporation Responsibilities 

On completion of construction works at the site each lot will be part of a subdivision which includes an 
Owners Corporation, common property and be subject to Owners Corporation rules. 

The Owners Corporation is responsible for implementing the requirements of this EMP once the 
development for the particular sub-division zone is completed. 

On formation of the Owners Corporation (i.e. at its inaugural meeting) the Owners Corporation must 
implement the following requirements: 

• Engage a suitably qualified and competent contractor to undertake an annual inspection of 
common landfill gas protection measures (boundary venting systems) and individual building 
venting mechanisms to assess that the systems have not been blocked or damaged. 

o Upon completion of construction works at the site (including detailed design and 
construction of gas protection measures) this EMP should be updated to include specific 
detail on the inspection regime required for gas protection measures (i.e. based on the 
systems installed). 

It is the responsibility of the Site Owner / Principal (developer) to ensure that this EMP is 
reviewed and updated as required at the completion of construction works at the site. Any 
changes to the EMP must be reviewed and verified by an appointed environmental auditor. 
 
Should any ongoing groundwater or landfill gas monitoring be required post construction 
(under this EMP), the transfer of responsibility for this monitoring from the Site Owner / 
Principal (developer) to the Owners Corporation must be verified by an appointed 
environmental auditor and/or EPA. 
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• In the event that maintenance or repair of gas protection measures is required, the Owners 
Corporation will engage a suitably qualified contractor to conduct these works. The repair / 
maintenance works must result in the system operating at an equivalent or improved capacity 
than was the case prior to the damage occurring. 

o Prior to repair of the system the Owners Corporation or contractor (if responsibility 
delegated by Owners Corporation) must obtain verification of the design of the proposed 
repair works from a suitably qualified and experienced environmental consultant / 
engineer. It is recommended that the verification consultant is a member of the Australian 
Contaminated Land Consultants Association and includes EPA appointed environmental 
auditors and/or Certified Environmental Practitioners. 

o In addition to the above requirement, the Owners Corporation must engage an appointed 
environmental auditor to independently verify the design and construction of the repair 
and maintenance works. Where practicable it is recommended that this be the same 
environmental auditor that verified that original design and construction of gas protection 
measures at the site (during the construction phase).   

• All records of inspection, maintenance, repair and verification must be retained by the Owners 
Corporation for a period of at least 10 years. 

• The Owners Corporation is responsible for enforcing the Owners Corporation rules at the site, 
including the requirements outlined in Section 3. 

o It is the duty of all residents to ensure that they comply with the Owner’s Corporation 
rules for individual lots and common property areas. 

3. Owners Corporation Rules 

The Owners Corporation rules must include (as a minimum) the following requirements relating to on-
going environmental management at the site: 

• EPA has determined that the site is located within a groundwater quality restricted use zone 
(GQRUZ). Groundwater should not be extracted for any use without prior testing to confirm that it 
is suitable for the proposed use.  

• All basement forced (active) ventilation (where installed) must operate continuously 24hrs per 
day, 7 days per week 365 days per year.  

• A member of the Owners Corporation or occupier of a lot must not: 

o Penetrate or breach the floor slab or basement slab of a building; 

o Interfere with, block, penetrate or breach sub-slab or inground gas venting systems or 
ventilation infrastructure attached to dwellings (inlets, outlets and vent pies) other than for 
the purposes of maintenance, repair or replacement works authorised by the Owners 
Corporation; 

o Dig, drill or excavate to a depth greater than 0.5 m below the surface of landscaped areas 
and gardens on an individual lot or Common Property; 

o Use any basement parking area for anything other than as a parking facility, including 
installation of any storage unit or facility without the prior written consent of the Owners 
Corporation. No occupation of basement areas (other than for the use of allowed 
vehicular or other permitted storage activities) shall be allowed.  

o Demolish the building on a lot or any improvement that forms part of the Common 
Property; 
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o Obstruct the lawful use of Common Property by any person. 

 

4. Maintenance of Underground Services 

Where underground service inspection or maintenance works are required (on Common Property or 
individual lots) and dictate that entry into any confined or partially confined space is required, these 
works should be conducted under a confined space entry procedure and include monitoring for the 
presence of hazardous ground gases or a potentially explosive or oxygen deficient atmosphere. 

Entry to any confined or partially confined space should be restricted to appropriately trained and 
qualified personnel only and access points must remain locked and inaccessible to general site users 
(residents, pets and members of the public).  

5. Environmental Monitoring 

 

Where on-going groundwater and/or landfill gas monitoring is required, the following should be 
considered: 

• Where ongoing groundwater monitoring is required it should be conducted in accordance with the 
auditor verified groundwater quality management plan (GQMP) prepared in support of the 
environmental audit (Coffey 2019).  

• Any requirement for on-going monitoring would be the responsibility of the Owners Corporation. 
Environmental monitoring should be conducted by a suitably qualified and experienced 
environmental consultant / engineer. It is recommended that the environmental consultant is a 
member of the Australian Contaminated Land Consultants Association and includes EPA 
appointed environmental auditors and/or Certified Environmental Practitioners. 

o Where on-going monitoring is required post construction, the mechanism for cessation of 
monitoring must include verification by an appointed environmental auditor. The 
verification may include completion of a s53V environmental audit (or equivalent) by an 
appointed environmental auditor if required by EPA.    

o Trigger levels and contingency actions for groundwater monitoring are outlined in the 
GQMP (Coffey 2019), and for landfill gas monitoring (during construction) in the CEMP 
(Coffey 2020). Should ongoing landfill gas monitoring be required, the monitoring plan 
documenting these requirements must include trigger levels and contingency actions 
relating to the monitoring, as outlined in the CEMP. 

• Any infrastructure required for ongoing monitoring must be retained and protected (as outlined in 
Section 7 of the Coffey CEMP (2020)). 

The Owner’s Corporation rules must be reviewed and finalised at the completion of 
construction works (within any designated area) and verified by an appointed environmental 
auditor 

It is expected that post audit groundwater and landfill gas monitoring will be completed 
during the construction phase of works at the site.  
 
Where this is not the case and ongoing monitoring is deemed to be required, this EMP must 
be updated to document the required monitoring regime and verified by an appointed 
environmental auditor. 
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o It would be the responsibility of the Owners Corporation to maintain the required 
environmental monitoring network post construction.  

6. General Environmental Management 

General environmental management measures to be implemented at the site post construction would 
generally be confined to waste management and should include consideration of the following: 

• The Owners Corporation should ensure that waste management at the site is consistent with the 
EPA Victoria Waste Hierarchy. 

• Should any excavation works be required at the site post construction, this plan should be 
updated to reference the soil management requirements outlined in Section 5.6 of the CEMP 
(Coffey 2020). 

o Any off-site disposal must be in accordance with EPA guidelines.   

•  A member of the Owners Corporation or occupier of a lot should: 

o Comply with any directions of the Owners Corporation with regards to waste 
management 

o Promptly clean-up any rubbish; 

o Place rubbish in appropriate containers; 

o Keep any Common Property areas clean and clear of rubbish; 

o Notify the Owners Corporation with regards to any issues regarding waste management. 

7. Statement of Limitations 

This report should be read in conjunction with the attached Important Information About your Coffey 
Environmental Report. 
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Data should not be separated from the report 

The report as a whole presents the findings of the site assessment and the report should not be copied in part 
or altered in any way. Logs, figures, laboratory data, drawings, etc. are customarily included in our reports and 
are developed by scientists or engineers based on their interpretation of field logs, field testing and laboratory 
evaluation of samples. This information should not under any circumstances be redrawn for inclusion in other 
documents or separated from the report in any way. 

This report should be reproduced in full. No responsibility is accepted for use of any part of this report in any 
other context or for any other purpose or by third parties. 

Responsibility 

Environmental reporting relies on interpretation of factual information using professional judgement and 
opinion and has a level of uncertainty attached to it, which is much less exact than other design disciplines. 
This has often resulted in claims being lodged against consultants, which are unfounded. As noted earlier, the 
recommendations and findings set out in this report should only be regarded as interpretive and should not be 
taken as accurate and complete information about all environmental media at all depths and locations across 
the site. 




