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Appendix C  
CONDITIONS OF CONSENT COMPLIANCE MATRIX 



 

 

Table C1 – Conditions of Consent (CoC) – SSD 7709 

CoC / 
FCMM 

Requirement Document Reference How Addressed 

B171 

Upon completion of importation and placement of fill and prior to 
construction of permanent built surface works, the Applicant must 
submit to the Planning Secretary, a Site Audit Report and a Site Audit 
Statement A for the whole site, prepared in accordance with the NSW 
Contaminated Land Management - Guidelines for the NSW Site Auditor 
Scheme 2017, which demonstrates the site is suitable for its intended 
land uses under MPW Stage 2 SSD 7709. 

NA To be actioned by the Site Auditor 

B172 

Where remediation outcomes for the site require long term 
environmental management, a suitably qualified and experienced 
person must prepare a Long-Term Environmental Management Plan 
(LTEMP), to the satisfaction of the Site Auditor. The plan must: 

This Plan LTEMP prepared by a suitably qualified and 
experienced person – Certified Environmental 
Practitioner – Site Contamination (CEnvP SC). This Plan 
has been sent to the Site Auditor for approval. 

a) be submitted to the Planning Secretary and EPA prior to 
commencement of construction (other than vegetation clearing); and 

Qube to provide this Plan to the Planning Secretary 
once approved by the Site Auditor. 

b) include, but not be limited to:  

i.    a description of the nature and location of any contamination 
remaining on site, 

Appendix A of this Plan. 

ii. provisions to manage and monitor any remaining contamination, 
including details of any restrictions placed on the land to 
prevent development over the containment cell, 

Appendix B of the LTEMP provides Environmental 
Management Procedures including details of 
restrictions.  
A containment cell is not proposed in this Plan. 

iii. a description of the procedures for managing any leachate 
generated from the containment cell, including any 
requirements for testing, pumping, treatment and/ or disposal, 

A containment cell is not proposed in this Plan.  

iv. a description of the procedures for monitoring the integrity of 
the containment cell, 

A containment cell is not proposed in this Plan. 

v.  a surface and groundwater monitoring program, The surface and groundwater monitoring program is 
detailed in Section 5 of this Plan and EMP 11 and EMP 



 

Table C1 – Conditions of Consent (CoC) – SSD 7709 

CoC / 
FCMM 

Requirement Document Reference How Addressed 

12 in Appendix B of this Plan. Surface water monitoring 
to be undertaken in accordance with EPL. 

vi. mechanisms to report results to relevant agencies, 

Reporting mechanisms provided in Section 5 and 
Appendix B of this Plan. EMP 20 in Appendix B provides 
protocols for the cessation of monitoring post 
development subject to approval by the Site Auditor 
and / or NSW EPA. 

vii. triggers that would indicate if further remediation is required, 
and 

An unexpected finds protocol to manage further 
remediation is provided in EMP 9 and as Appendix D of 
the LTEMP. 

viii. details of any contingency measures that the Applicant is to 
carry out to address any ongoing contamination. 

A contingency plan is provided as EMP 15 in 
Appendix B of this Plan. 

B173 The LTEMP must be registered on the title to the land. 
 

This Plan Section 1.3 

B180 The Applicant must assess and classify all liquid and nonliquid wastes 
to be taken off site in accordance with the latest version of EPA's Waste 
Classification Guidelines Part 1: Classifying Waste (NSW EPA 2014) and 
dispose of all wastes to a facility that may lawfully accept the waste. 

Appendix B EMP 6 in Appendix B addresses liquid and non-liquid 
waste classification 

C1 

The applicant must ensure that the environmental management plans 
required under this consent are prepared in accordance with any 
relevant guidelines, and include: 

a) Baseline data; 
b) A description of: 

(i) The relevant statutory requirements (including any 
relevant approval, licence or lease conditions); 

(ii) Any relevant limits or performance 
measures/criteria; and 

(iii) The specific performance indicators that are 
proposed to be used to judge the performance of, or 
guide the implementation of, the development or 
any measurement measures; 

a) Section 3 and 
Appendix A 

b) i) Section 4 
ii) Appendix B 
iii) Appendix B 

c) Appendix B 
d) i) Appendix B 

ii) Section 5 
e) EMP 9 and EMP 15 
f) EMP 18 
g) EMP 16 and 19 
h) Section 4.1 
i) EMP 18, EMP 19 and 21 

a) Includes known site conditions and 
summarised remaining contamination issues. 

b)  
(i) Covers any relevant approval and/or 

licence. 
(ii) Specifies adopted criteria to be used for 

assessment and validation. 
(iii) Specifies sampling and validation plans 

and the decision questions needing to be 
answered for each different type of 
assessment/validation. 

c) Specifies the details of each management plan 
as required by Golder (2016a). 



 

Table C1 – Conditions of Consent (CoC) – SSD 7709 

CoC / 
FCMM 

Requirement Document Reference How Addressed 

c) A description of the management measures to be 
implemented to comply with the relevant statutory 
requirements, limits or performance measures/criteria; 

d) A program to monitor and report on the: 
(i) Impacts and environmental performance of the 

development; and 
(ii) Effectiveness of any management measures (see (c) 

above); 
e) A contingency plan to manage any unpredicted impacts and 

their consequences; 
f) A program to investigate and implement ways to improve the 

environmental performance of the development over time; 
g) A protocol for management and reporting any: 

(i) Incidents and non-compliances; 
(ii) Complaints; 
(iii) Non-compliances with statutory requirements; and 

h) Roles and responsibilities for implementing the plan; and 
i) A protocol for periodic review of the plan. 

d)  
(i) Describes the sampling analysis and 

reporting program for each contamination 
issue requiring management; and 

(ii) The sampling and validation programs will 
report on the effectiveness of the 
management measures. 

e) Details the Unexpected Finds Procedure in 
relation to contamination. 

f) Continual improvement for the LTEMP is 
discussed. 

g) Appendix B provides protocols and reporting: 
(i) Specifies how incidents and non-

compliances will be managed. 
(ii) Specifies how complaints in relation to 

contamination will be managed. 
(iii) Specifies how non-compliance to 

statutory requirements will be managed. 
h) Lists the responsibilities for the LTEMP 

Implementation. 

i) Specified how the LTEMP will be 
reviewed/updated. 

OB 

The CEMP, or equivalent, for the Proposal would be based on the 
PCEMP (Appendix I of this EIS), and include the following preliminary 
management plans: 

• Preliminary Construction Traffic Management Plan (PCTMP) 
(Appendix M of the EIS) 

• Air Quality Management Plan (Appendix O of the EIS) 

CEMP CEMP prepared by the Principal Contractor during 
construction 

 



 

Table C1 – Conditions of Consent (CoC) – SSD 7709 

CoC / 
FCMM 

Requirement Document Reference How Addressed 

• Erosion and Sediment Control Plans (ESCPs) and Bulk 
Earthworks Plans, within the Stormwater Drainage Design 
Drawings (Appendix R of the EIS) 

As a minimum, the CEMP would include the following sub-plans: 

• Construction Traffic Management Plan (CTMP) 
• Construction Noise and Vibration Management Plan 

(CNVMP), prepared in accordance with the Interim 
Construction Noise Guideline 

• Cultural Heritage Assessment Report/Management Plan 
• Construction Air Quality Management Plan 
• Construction Soil and Water Management Plan (SWMP), 

prepared in accordance with Managing Urban Stormwater, 
4th Edition, Volume 1, (2004) 

• ESCP 
• Flood Emergency Response and Evacuation Plan  
• UXO, EO, and EOW Management Plan 
• Acid Sulfate Soils Management Plan 
• Bushfire Management Strategy 
• Community Information and Awareness Strategy. 
• Flora and Fauna Management Plan (FFMP) 
• Groundwater Monitoring Program (GMP) 

5A 

A SWMP and ESCP, or equivalent, would be prepared for the Proposal. 
The SWMP and ESCPs would be prepared in accordance with the 
principles and requirements of the Blue Book and based on the 
Preliminary ESCPs provided in the Stormwater and Flooding 
Assessment Report (refer to Appendix R of the EIS). The following 
aspects would be addressed within the SWMP and ESCPs: 

Stockpiles would be located away from flow paths on appropriate 
impermeable surfaces, to minimise potential sediment transportation. 

CEMP While this plan is separate to the SWMP and ESCP it 
does include this requirement for the management of 
stockpiles. 



 

Table C1 – Conditions of Consent (CoC) – SSD 7709 

CoC / 
FCMM 

Requirement Document Reference How Addressed 

Where practicable, stockpiles would be stabilised if the exposed face 
of the stockpile is inactive more than ten days, and would be formed 
with sediment filters in place immediately downslope 

5I 

Stockpile sites established during construction are to be managed in 
accordance with stockpile management principles set out in Appendix 
L of this RtS. 

Mitigation measures within the Stockpile Management Protocol 
include: 

In order to accept fill material onto site, material characterisation 
reports/certification showing that the material being supplied is virgin 
excavated natural material (VENM) / excavated natural material (ENM) 
must be provided.  

Each truck entering the Site will be visually checked and documented 
to confirm that only approved materials that are consistent with the 
environmental approvals are allowed to enter the site. 

Only fully tarped loads are to be accepted by the gatekeeper. 

Environmental Assurance of imported fill material will be conducted to 
confirm that the materials comply with the NSW EPA Waste 
Classification Guidelines and the Earthworks Specification for the MPW 
site. The frequency of assurance testing will be as nominated by the 
Environmental assuror/auditor. 

All trucks accessing the site for the purpose of clean general fill 
importation would enter and exit via the existing main Site access 
located from Moorebank Avenue. 

Ingress and egress to the stockpiling areas would be arranged so that 
the reversing of trucks within the site is minimised. 

EMP 4, EMP 6 and CEMP These measures have been included in the LTEMP. 



 

Table C1 – Conditions of Consent (CoC) – SSD 7709 

CoC / 
FCMM 

Requirement Document Reference How Addressed 

Stockpiles would not exceed ten-metres in height from the final site 
levels, with battered walls at gradients of 1V:3H For any stockpile 
heights greater than 4 m, benching would be implemented. 

Where reasonable and feasible, and to minimise the potential for 
erosion and sedimentation of stockpile(s), stockpile profiles would 
typically be at angle of repose (the steepest angle at which a sloping 
surface formed of loose material is stable) with a slight concave slope 
to limit the loss of sediments off the slope, or through the profile and 
the formation of a toe drain. 

The top surface of the stockpile(s) would be slightly sloped to avoid 
ponding and increase run off. Topsoil stockpiles would be vegetated to 
minimise erosion. 

Stockpiles would be protected from upslope stormwater surface flow 
through the use of catch drains, berms, or similar feature(s) to divert 
water around the stockpile(s). 

A sediment control device, such as a sediment fence, berm, or similar, 
would be positioned downslope of the stockpile to minimise sediment 
migration. 

Any water seepage from stockpiles would be directed by toe drains at 
the base of the stockpiles toward the sediment basins or check dams 
and away from the emplacement or extraction working face. 

Newly formed stockpiles would be compacted (sealed off) using a 
smooth drum roller at the end of each working day to minimise water 
infiltration. 

Haul roads would be located alongside the stockpile to the 
work/tipping area. As per best practice, the catchment area of haul 
roads for surface water runoff would be approximately 2530 m lengths, 
facilitated by the provision of spine drains which would convey water 



 

Table C1 – Conditions of Consent (CoC) – SSD 7709 

CoC / 
FCMM 

Requirement Document Reference How Addressed 

from the haul road to toe drains at the base of the stockpile, and then 
to sediment basins. 

Temporary sediment basins would be established in accordance with 
the ESCP prepared for the site. 

Stockpiling of clean fill material is to be carried out during Works Period 
A (pre-construction) and Works Period D (bulk earthworks). 

Any imported clean general fill material that would be subject to 
stockpiling within the Proposal site for more than a 10-day period 
without being worked on, would be subject to stabilisation works, to 
minimise the potential for erosion. 

Where the material being stockpiled is less coarse or has a significant 
component of fines then surface and slope stabilisation would be 
undertaken. Methods for slope stabilisation may include one or a 
combination of the following: 

– Application of a polymer to bind material together 

– Application of hydro-seed or hydromulch 

– Covering batters with mulch to provide ground cover 

– Covering batters with geofabric 

– Use of a simple sprinkler system for temporary stockpiles, including 
use of radiating sprinkler nozzles to maintain fine spray over exposed 
surfaces 

– Other options identified by the Contractor 

Topsoil stockpiles would be seeded with a grass/legume or nitrogen 
fixing species (such as acacia) to assist in erosion control and reduce 
loss of beneficial soil nutrients and micro-organisms 

6A The CEMP would identify the actions to be taken should additional 
contamination be identified during the development of the site (i.e. an 

CEMP To be addressed in the CEMP. 



 

Table C1 – Conditions of Consent (CoC) – SSD 7709 

CoC / 
FCMM 

Requirement Document Reference How Addressed 

unexpected finds protocol), and will address REMM items 8H, 8T, 8U, 
8V and 8W (of the MPW Concept Plan Approval (SSD 5066)). 

6B 

A site-specific Remediation Action Plan (RAP) is not considered to be 
required for the Proposal. The following documentation would be 
utilised for the purposes of remediating the site: 

• The Preliminary Remediation Action Plan (PB, 2014a) 
• The Validation Plan – Principles (Golder, 2015b) 
• The Demolition and Remediation Specification (Golder 2015c) 
• Any other contamination documentation prepared for the 

remediation activities undertaken for MPW Early Works 
(Stage 1). 

JBS&G 2020 and JBS&G 
2021 

Currently Stage 2 works are completed and have been 
completed in accordance with the RAP (Golder 2016). 
The outcomes of the remediation are documented in 
the Validation Report (JBS&G 2020) and summary 
(JBS&G 2021) under review by the Site NSW EPA 
Accredited Auditor. 

6C 

The CEMP would include the preparation of a site-wide UXO, EO, and 
EOW management plan (or equivalent) based on the UXO Risk Review 
and Management Plan (G-Tek, 2016). This plan would be implemented 
to address the discovery of UXO or EOW during construction, to ensure 
a safe environment for all staff, visitors and contractors. 

CEMP The plan outlines the review and actions required to 
manage any unexpected finds in relation to the UXO 
Risk. 

6D 

An Asbestos in Soils Management Plan (AMP) is to be implemented as 
part of the CEMP in accordance with the Safe Work NSW requirements, 
including but not limited to: 

• the Guidelines for Managing asbestos in or on soil (2014), and 
• Codes of Practice - How to Safely Remove Asbestos (2011) and 
• How to Manage and Control Asbestos in the Workplace 

(2011). 

Golder 2016b The asbestos in soils management plan has been 
developed in accordance with current Guidelines and 
codes of practice. 

6E 

An Acid Sulfate Soils Management Plan (ASSMP) (or equivalent) would 
be prepared as part of the CEMP in accordance with the ASSMAC 
Assessment Guidelines (1998), for areas identified as being of low or 
high risk i.e. works within close vicinity of the Georges River (Figure 13-
2 of this EIS). 

EP Risk 2020b A separate ASSMP has been prepared for the Site. 



 

Table C1 – Conditions of Consent (CoC) – SSD 7709 

CoC / 
FCMM 

Requirement Document Reference How Addressed 

In addition, a risk assessment quantifying the risks associated with the 
volumes of soil to be disturbed, the laboratory results from ASS testing 
undertaken, the end use of the materials and the proximity to sensitive 
environments is to be undertaken. 

All offsite disposal would be in accordance with the NSW Waste 
Classification Guidelines Part 4: Acid Sulfate Soils (2009). 

6F 

The existing groundwater monitoring undertaken for the Proposal 
would continue.  

A GMP would be developed at the conclusion of remediation activities 
for the Proposal and included as part a Long-Term Environmental 
Management Plan (LTEMP) (to be prepared for approval by the 
Accredited Site Auditor and in association with the OEMP). The main 
purpose of the GMP would be to assist in the management of 
groundwater contamination (particularly PFAS impacts) at the site, and 
to minimise potential harm to human health and the environment. The 
GMP would achieve the following objectives: 

Establish whether the residual groundwater contamination plume is 
shrinking, stable, or increasing, and whether natural attenuation 
and/or migration is occurring according to expectations through line-
of-evidence collection 

Provide appropriate groundwater investigation levels (GILs) for 
groundwater contaminants, in accordance with the National 
Environment Protection (Assessment of Site Contamination) Measure 
1999 (ASC NEPM). Should exceedances be identified, contingency 
plans for further investigations or remediation would be prepared. 

Provide appropriate trigger levels for key contaminants (where 
available), based on the receptor of interest and identified 
contaminants  

EMP 11 

 

A groundwater sampling strategy is included in EMP 11. 



 

Table C1 – Conditions of Consent (CoC) – SSD 7709 

CoC / 
FCMM 

Requirement Document Reference How Addressed 

Serve as a compliance program, so that potential impacts to down-
gradient receptors are identified before adverse effect occurs (relative 
to above objectives) 

Detect changes in environmental conditions (e.g. hydrogeologic, 
geochemical or other changes) that may reduce the efficacy of any 
natural attenuation processes or that could lead to a change in the 
nature of impact.  

Establish groundwater conditions (i.e. concentrations and/or trends) 
which indicated that groundwater monitoring could be reduced or 
ceased and the requirements of the GMP absolved.  

The monitoring program is to be undertaken for two years post 
operation of the Proposal to ensure a range of seasonal and river flow 
variations is assessed. At the completion of the two-year period, 
subject to analysis of results, consideration would be given to whether 
this monitoring is required to continue. 

The approach to PFAS management will be confirmed following further 
monitoring in consultation with, and the approval of, the NSW EPA 
Accredited Site Auditor. 

6H 

At the conclusion of remediation works, a Remediation and Validation 
Report (RVR) is to be prepared for the Proposal to facilitate the 
Auditor’s review of remediation and validation activities. The RVR is to 
document the remediation and validation activities completed within 
specific areas of the Proposal, including: 

• Information relating to the materials used in the separation 
layers such as the soil types, geotextile materials, and sealant 
types etc. (if required) 

• An as-constructed plan of the site showing the locations, 
depths and materials of the separation layers installed at the 
site. 

JBS&G 2020 and JBS&G 
2021 

Currently Stage 1 works are completed and have been 
completed in accordance with the RAP (Golder 2016a). 
The outcomes of the remediation are documented in 
the Validation Report (JBS&G 2020) and summary 
(JBS&G 2021) under review by the Site NSW EPA 
Accredited Auditor. 
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CoC / 
FCMM 

Requirement Document Reference How Addressed 

6I 

The existing site-wide Long-Term Environmental Management Plan 
(LTEMP), such as the one established at the completion of Early Works, 
is to be revised at the completion of the Proposal remediation activities 
to include protocols for ongoing maintenance and/or monitoring or 
any long term remedial/mitigation measures to be implemented 
following completion of the Site Audit Statement. 

This Plan Provides requirements to revise the LTEMP post 
construction. 

6J 

In order to accept fill material onto site, the following will be 
undertaken: 

• Material characterisation reports/certification showing that 
the material being supplied is VENM/ENM must be provided. 

• Each truck entry will be visually checked and documented to 
confirm that only approved materials that are consistent with 
the environmental approvals are allowed to enter the site. 
Only fully tarped loads are to be accepted by the gatekeeper. 
Environmental Assurance of imported fill material will be 
conducted to confirm that the materials comply with the NSW 
EPA Waste Classification Guidelines and the Earthworks 
Specification for the MPW site. The frequency of assurance 
testing will be as nominated by the Environmental 
assuror/auditor. 

Golder 2016 RAP 

 

Both requirements for the acceptance of fill are stated 
within this section. 

7A 

The following measures would be included in the CEMP (or equivalent) 
to minimise hazards and risks: 

• Procedures for safe removal of asbestos  
• Provision for safe operational access and egress for 

emergency service personnel and workers would be provided 
at all times 

• An Incident Response Plan that would include a Spill 
Management Procedure. 

CEMP 

 

This plan includes procedures for the safe removal of 
asbestos. 

The remaining two requirements are not the scope of 
this plan. 
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CoC / 
FCMM 

Requirement Document Reference How Addressed 

12A 

The following mitigation measures would be implemented as part of 
the CEMP (or equivalent) for waste management: 

• Characterisation of construction waste streams in accordance 
with the NSW Waste Classification Guidelines 

• Management of any identified hazardous waste streams  
• Procedures to manage construction waste streams, including 

handling, storage, classification, quantification, identification 
and tracking 

• Mitigation measures for avoidance and minimisation of waste 
materials 

• Procedures and targets for re-use and recycling of waste 
materials. 

CEMP To be included in the CEMP 

 

  



 

Table C2 – Conditions of Consent (CoC) – SSD 10431 

CoC / 
FCMM 

Requirement Document Reference How Addressed 

C39 

The Applicant must ensure that the Long Term Environmental 
Management Plan/s (LTEMP) prepared under condition B172 of MPW 
Stage 2 (SSD 7709) is/are implemented for the duration of 
construction and operation of the development.  

This Plan Section 1.3 

C40 

Any future update to the final approved LTEMP under MPW Stage 2 
(SSD 7709) must be prepared in consultation with a NSW EPA 
accredited Site Auditor. Evidence that the Site Auditor agreed to the 
updates made to the LTEMP/s prepared under conditions B172 of 
MPW Stage 2 (SSD 7709) must be submitted to the Planning Secretary.  

This Plan EMP 19 

  



 

 

Table C3 – Conditions of Approval (CoA) – EPBC 2011/6086 

CoA Reference Condition Requirement Document Reference and How Addressed 

8a) MPW Concept EIS, Soil and 
Contamination PEMF 
Section 6.2 – Management 
controls – Early Works and 
Construction phase 

Contaminated soil/fill material present will be ‘chased out’ 
during the excavation works based on visual, olfactory and 
preliminary field test results. 

Section 3 provides an overview on the remaining 
contamination issues remaining at the Site. 

Appendix B – EMP 5-11 describes the chase out of impacted 
soils and fill for unexpected finds. 

Excavated soil would be temporarily stockpiled, sampled 
and analysed for waste classification processes. Following 
receipt of waste classification results, the material would 
be transported to a licensed off-site waste disposal facility 
as soon as practicable to minimise dust and odour issue 
through storage of materials on-site 

EMP 3, EMP5, EMP 5 and EMP 6 

Stockpiled soils would be stored on a sealed surface and 
the stockpiled areas would be securely bunded using silt 
fencing to prevent silt laden surface water from entering 
or leaving the stockpiles or the Project site. 

EMP 4 

All excavation works would be undertaken by licensed 
contractor experienced in remediation projects and the 
handling of contaminated soils. 

Section 4 

All asbestos removal, transport and disposal must be 
performed in accordance with the Work Health and Safety 
Regulation 2011 (WH&S Regulation). 

EMP 5, EMP 6, EMP 7, EMP 8, EMP 9 and EMP 13 

The removal works would be conducted in accordance 
with the National Occupational Health and Safety 
Commission Code of Practice for the Safe Removal of 

EMP 5, EMP 6, EMP 7, EMP 8, EMP 9 and EMP 13 
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CoA Reference Condition Requirement Document Reference and How Addressed 

Asbestos, 2nd Edition [NOHSC 2002 (2005)] (NOHSC 
2005a). 

An appropriate asbestos removal licence issued by 
WorkCover would be required for the removal of asbestos 
impacted soil. 

EMP 5 and EMP 7 

Environmental management and WH&S procedures would 
be put in place for the asbestos removal during excavation 
to protect workers, surrounding residents and the 
environment. 

EMP 5 and EMP 7 

Temporary stockpiles of asbestos containing material 
(ACM) soils would be covered to minimise dust and 
potential asbestos release 

EMP 5 and EMP 7 

An asbestos removal clearance certification would be 
prepared by an occupational hygienist at the completion 
of the removal work. This would follow the systematic 
removal of asbestos containing materials and any affected 
soils from the Project site and validation of these areas 
(through visual inspection and laboratory analysis of 
selected soil samples). 

EMP 5 and EMP 7 

Asbestos fibre air monitoring would be undertaken during 
the removal of the asbestos materials and in conjunction 
with the visual clearance inspection. The monitoring 
would be conducted in accordance with the National 
Occupational Health and Safety Commission Guidance 
Note on the Membrane Filter Method for the Estimating 

EMP 5 and EMP 7 



 

Table C3 – Conditions of Approval (CoA) – EPBC 2011/6086 

CoA Reference Condition Requirement Document Reference and How Addressed 

Airborne Asbestos Fibre, 2nd Edition [NOHSC 3003 (2005)] 
(NOHSC 2005b). 

All stockpiles would be maintained in an orderly and safe 
condition. Batters would be formed with sloped angles 
that are appropriate to prevent collapse or sliding of the 
stockpiled materials. 

EMP 4 

Stockpiles would be placed at approved locations and 
would be strategically located to mitigate environmental 
impacts while facilitating material handling requirements. 
Contaminated or potentially contaminated materials 
would only be stockpiled in unremediated areas of the 
Project site or at locations that did not pose any risk of 
environmental impairment of the stockpile area or 
surrounding areas (e.g. hardstand areas). 

EMP 4 

Stockpiles would only be constructed in areas of the 
Project site that had been prepared in accordance with the 
requirements of the Project Preliminary RAP in Appendix G 
of Technical Paper 5 – Environmental Site Assessment 
(Phase 2), Volume 4. All such preparatory works would be 
undertaken prior to the placement of material in the 
stockpile. Stockpiles must be located on sealed surfaces 
such as sealed concrete, asphalt, high density 
polyethylene or a mixture of these, to appropriately 
mitigate potential cross contamination of underlying soil. 

EMP 4 

The stockpiles of contaminated material would be covered 
with a waterproof membrane (such as polyethylene 
sheeting) to prevent increased moisture from rainwater 

EMP 4 
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CoA Reference Condition Requirement Document Reference and How Addressed 

infiltration and to reduce windblown dust or odour 
emission 

Before the reuse of any material on-site, it would be 
validated so that the lateral and vertical extent of the 
contamination is defined 

EMP 3, EMP 4 and EMP 10 

Where required, contaminated materials and wastes 
generated from the Project remediation and construction 
works would be taken to suitable licensed offsite disposal 
facilities 

EMP 6 

8a) MPW Concept EIS, Soil and 
Contamination PEMF  

Section 6.4– monitoring  

Within each of the Project specific management plans, the 
private sector developer would need to detail what 
monitoring would be undertaken to ensure compliance 
with the following: 

 

The Project’s EIS, with respect to the commitments made 
as well as the management and mitigation measures 
proposed; 

EMP 16, EMP 17, EMP 18 and EMP 19 

Project approvals issued under the EPBC Act and EP&A 
Act; 

Approval provided 

Contractual requirements established between MIC and 
the developer and operator for the Project; 

N/A 

Other permits and/or licences required during the Project; 
and 

N/A 

Objectives, targets and indicators as presented in this 
PEMF. 

CEMP 



 

Table C3 – Conditions of Approval (CoA) – EPBC 2011/6086 

CoA Reference Condition Requirement Document Reference and How Addressed 

8a) MPW Concept EIS, Soil and 
Contamination PEMF  

Section 6.5 – Management 
response to incidents and 
non-compliances  

Contaminated soil/spoil and hazardous materials have not 
been appropriately managed (i.e. classification, handling, 
storage, transport, and disposal). 

EMP 16 

8b) and 
c) 

REMM 7A To minimise the risk of leakages involving natural gas, 
liquid 
natural gas (LNG) and flammable and combustible liquids 
to the 
atmosphere: 
appropriate standards for a gas reticulation network, 
including AS 2944-1 (2007) and AS 2944-2 (2007), would 
be referred to in the detailed design process; 
correct schedule pipes would be used; 
a fire protection system would be installed if necessary for 
gas users; 
cathodic protection would be installed for external 
corrosion if  appropriate; and 
access to the Project site would be secure. 

CEMP 

REMM 7B To minimise the risks of leakage of LNG and liquid 
petroleum gas 
(LPG) and flammable liquids during transport: 
materials would be transported according to the 
Australian Dangerous Goods (ADG) Code, relevant 
standards and regulations; and 
contractors delivering the gas would be trained, 
competent and certified by the relevant authorities 

CEMP   
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CoA Reference Condition Requirement Document Reference and How Addressed 

REMM 7C To minimise hazards associated with venting of natural 
gas, LNG 
and LPG: 
LNG storage would be designed to AS/NZS 1596-2008 
standards; 
access to the Project site would be secure; and 
significant separation distances to residences and other 
assets would be put in place 

CEMP   

8b) and 
c) 

REMM 7D Storage of flammable/combustible liquids would be 
carried out in accordance with AS 1940, with secondary 
containment in place and location away from drainage 
paths 

CEMP   

REMM 7E Standby or emergency generators and transformers would 
all have secondary containment 

CEMP   

REMM 7F Oil coolers would generally be located in areas where 
leaks and runoff are appropriately controlled at source or 
in a retention basin. 

CEMP   

REMM 7I No hazardous or regulated wastes would be disposed of 
onsite. 

EMP 5 and EMP 6 

REMM 7J All offsite disposals would be carried out by approved 
transport operators and to approved facilities 

EMP 6 and CEMP 

REMM 7K Other dangerous goods, including any waste materials 
present on the Project site, would be suitably contained, 
with secondary containment and runoff controls 
implemented where appropriate to prevent leaks or spills 

CEMP 
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CoA Reference Condition Requirement Document Reference and How Addressed 

migrating to environmentally sensitive areas, in particular 
via stormwater systems that drain to the Georges River. 

REMM 8B Before construction, a remediation program would be 
implemented in accordance with the Moorebank 
Intermodal Terminal Preliminary Remediation Action Plan 
(RAP) (or equivalent). The program will have been formally 
reviewed and approved by the Site Auditor under Part 4 of 
the NSW Contaminated Land Management Act 1997 (CLM 
Act). 

Currently Stage 1 works have been completed in accordance 
with the RAP (Golder 2016a). The outcomes of the remediation 
are documented in the JBS&G (2020) Remediation Validation 
Report under review by the Site NSW EPA Accredited Auditor. 

The remaining contamination is documented in this Plan in 
Appendix A along with the management measures in 
Appendix B 

REMM 8D An unexploded ordnance (UXO) management plan (or 
equivalent) would be developed for the Project site. This 
plan would detail a framework for addressing the 
discovery of UXO or explosive ordnance waste (EOW) to 
ensure a safe environment for all Project staff, visitors and 
contractors. 

EMP 9 

REMM 8E An ASS management plan (or equivalent) would be 
developed in accordance with the ASSMAC Assessment 
Guidelines (1998), with active ongoing management 
through the construction phases. Offsite disposal would 
need to be in accordance with the NSW Waste 
Classification Guidelines Part 4: Acid Sulfate Soils (2009). 

EP Risk (2020b) has prepared an Acid Sulfate Soil Management 
Plan which has been included in the CEMP for Stage 2 works. 

REMM 8F Further testing of residual sediments would be undertaken 
to gather data to inform the management of sediments 
likely to be disturbed/dewatered during construction. 

Further testing of sediments has been undertaken by JBS&G 
2018a1. 

 
1 L144 (PFAS Soil Assessment - Swales and Basins) Rev 0. JBS&G April 2018. 
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CoA Reference Condition Requirement Document Reference and How Addressed 

REMM 8G Ground penetrating radar (GPR) or similar techniques 
would be used to locate and document all existing and 
underground tank infrastructure across the Project site. 

This process was conducted as part of the Stage 1 MPW works 
and is documented in the validation report (JBS&G 2020). 

REMM 8H A management tracking system for excavated materials 
would be developed to ensure the proper management of 
the material movements at the Project site, particularly 
during excavation works. 

EMP 3, EMP 4 

REMM 8I Contaminated soil/fill material present will be ‘chased out’ 
during the excavation works based on visual, olfactory and 
preliminary field test results. 

EMP 1, EMP 2 and EMP 10 

REMM 8J Excavated soil would be temporarily stockpiled, sampled 
and analysed for waste classification processes. Subject to 
receipt of waste classification results, the material would 
be transported to a licensed offsite waste disposal facility 
as soon as practicable to minimise dust and odour issue 
through storage of materials onsite. 

EMP 3, EMP 4, EMP 5 and EMP 6 

8b) and 
c) 

REMM 8K Stockpiled soils would be stored on a sealed surface and 
the stockpiled areas would be securely bunded using silt 
fencing to prevent silt laden surface water from entering 
or leaving the stockpiles or the Project site 

EMP 4 

REMM 8L All excavation works associated with potential 
contaminated lands would be undertaken by licensed 
contractors, experienced in remediation projects and the 
handling of contaminated soils. 

Section 4 
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CoA Reference Condition Requirement Document Reference and How Addressed 

REMM 8M All asbestos removal, transport and disposal would be 
performed in accordance with the Work Health and Safety 
Regulation 2011 (WHS Regulation) 

EMP 5, EMP 6 and EMP 7 

REMM 8N The removal works would be conducted in accordance 
with the National Occupational Health and Safety 
Commission Code of Practice for the Safe Removal of 
Asbestos, 2nd Edition [NOHSC 2002 (2005)] (NOHSC 
2005a). 

EMP 5, EMP 6 and EMP 7 

REMM 8RO An appropriate asbestos removal licence issued by 
WorkCover NSW would be required for the removal of 
asbestos contaminated soil. 

EMP 5, EMP 6 and EMP 7 

REMM 8P Environmental management and WHS procedures would 
be put in place for the asbestos removal during excavation 
to protect workers, surrounding residents and the 
environment. 

EMP 5, EMP 6 and EMP 7 

REMM 8Q Temporary stockpiles of asbestos containing material 
(ACM) soils would be covered to minimise dust and 
potential asbestos release 

EMP 4 

REMM 8R An asbestos removal clearance certification would be 
prepared by an occupational hygienist at the completion 
of the removal work. This would follow the systematic 
removal of asbestos containing materials and any affected 
soils from the Project site, and validation of these areas 
(through visual inspection and laboratory analysis of 
selected soil samples) 

EMP 5, EMP 6 and EMP 7 
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CoA Reference Condition Requirement Document Reference and How Addressed 

8b) and 
c) 

REMM 8S Asbestos fibre air monitoring would be undertaken during 
the removal of ACMs and in conjunction with the visual 
clearance inspection. The monitoring would be conducted 
in accordance with the National Occupational Health and 
Safety Commission Guidance Note on the Membrane Filter 
Method For the Estimating Airborne Asbestos Fibre, 2nd 
Edition [NOHSC 3003 (2005)] (NOHSC 2005b). 

EMP 5 

REMM 8T All stockpiles would be maintained in an orderly and safe 
condition. Batters would be formed with sloped angles 
that are appropriate to prevent collapse or sliding of the 
stockpiled materials 

EMP 4 

REMM 8U Stockpiles would be placed at approved locations and 
would be strategically located to mitigate environmental 
impacts while facilitating material handling requirements. 
Contaminated or potentially contaminated materials 
would only be stockpiled in unremediated areas of the 
Project site or at locations that did not pose any risk of 
environmental impairment of the stockpile area or 
surrounding areas (e.g. hardstand areas) 

EMP 4 

REMM 8V Stockpiles would only be constructed in areas of the 
Project site that had been prepared in accordance with the 
requirements of the Project Preliminary RAP in Appendix G 
of Technical Paper 5 – Environmental Site Assessment 
(Phase 2), Volume 5A and 5B. All such preparatory works 
would be undertaken before material is placed in the 
stockpile. Stockpiles must be located on sealed surfaces 
such as sealed concrete, asphalt, high density 

EMP 4 
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CoA Reference Condition Requirement Document Reference and How Addressed 

polyethylene or a mixture of these, to appropriately 
mitigate potential cross contamination of underlying soil 

8b) and 
c) 

REMM 8W Any stockpiles of contaminated material would be covered 
with a waterproof membrane (such as polyethylene 
sheeting) to prevent increased moisture from rainwater 
infiltration and to reduce windblown dust or odour 
emission 

EMP 4 

REMM 8X Before the reuse of any material on site, it would be 
validated so that the lateral and vertical extent of the 
contamination is defined. 

EMP 10 

REMM 8Y Where required, contaminated materials and wastes 
generated from the Project remediation and construction 
works would be taken to suitable licensed offsite disposal 
facilities  

EMP 6 

REMM 8Z Where necessary, consider undertaking further 
investigations to determine whether other buildings have 
organochlorine pesticides (OCP) impacts subgrade 
materials, and to quantify the volume of OCP impacted 
materials across the site 

Not relevant as all buildings have been removed as part of the 
Stage 1 Early Works. 

REMM 8AA Additional Aqueous Film Forming Foam assessment (AFFF) 
be undertaken to determine if any direct remedial and/or 
management actions are required. A stage approach is 
considered appropriate and is detailed in the Preliminary 
AFFF Assessment (Golder Associates 2015b). 

Additional PFAS Investigations have been undertaken on the 
Site and are summarised by EP Risk (2018) and ongoing 
requirements presented in Appendix A. 

8 d) - In relation to management of PFAS:  



 

Table C3 – Conditions of Approval (CoA) – EPBC 2011/6086 

CoA Reference Condition Requirement Document Reference and How Addressed 

i) be consistent with: 

• National Environment Protection (Assessment of Site 
Contamination) Measure 1999 (as amended 2013) 
(ASC NEPM 2013). 

• Australian and New Zealand Guidelines for Fresh and 
Marine Water Quality (under the National Water 
Quality Management Strategy) including the draft 
default guideline values for perfluorooctanoic acid 
(PFOS) and perfluorooctane sulfonic acid (PFOA) in 
freshwater as applied by the State government 

• relevant Commonwealth environmental management 
guidance on PFOS and PFOA 

Section 4 and Appendix B of this Plan are consistent with these 
guidelines (where relevant). 

ii) detail implementation and operational procedures, 
appropriate to the risk posed by any contamination, 
including: 

• roles and responsibilities 
• management of potential PFAS contaminated sites as 

yet un-investigated 
• management of areas of known PFAS contamination, 

including strategies to reduce runoff, dewatering and 
migration of contamination across and off the 
proposed site 

• a contingency action plan for unexpected PFAS 
contaminant discoveries 

Section 4.1 

EP Risk (2018) 

EMP 2, EMP 3, EMP 4, EMP 5 and EMP 6  

EMP 15 

 

iii) detail soil, groundwater and surface water PFAS 
contamination monitoring requirements and testing and 

EMP 6, EMP 9, EMP 10, EMP 11 and EMP 12 
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CoA Reference Condition Requirement Document Reference and How Addressed 

disposal procedures appropriate to the risk posed by any 
contamination 

iv) include requirements for site validation reports 
appropriate to the risk posed by any contamination 

Golder 2016a RAP 

v) include requirements for remedial action plans 
appropriate to the risk posed by any contamination 

Golder 2016a RAP 

vi) detail review procedures appropriate to the risk posed by 
any contamination 

EMP 18 and 21 

vii) impose the following performance measures for managing 
earthworks and the potential for effects to occur due to 
disturbance of PFAS contaminated soils during 
construction: 

• contaminated sediment to be discharged outside the 
site of the action to be minimised 

• contaminated waste material, including excavated soil, 
to be released through dewatering to be handled 
appropriately to the risk posed by the contamination 
and disposed of in an environmentally sound manner 
such that potential for the PFAS content to enter the 
environment is minimised contaminated waste 
material, including excavated soil, with a PFOS or PFOA 
content above 50 milligrams per kilogram (mg / kg) to 
be stored or disposed of in an environmentally sound 
manner, such that PFAS content does not enter the 
environment 

Appendix B 
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• all soil remaining at the site of the action to be suitable 
for purpose 
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Unexpected Finds Protocol 

1 INTRODUCTION 
The Sydney Intermodal Terminal Alliance (SIMTA) received approval for the construction and operation of 
Stage 2 of the Moorebank Precinct West (MPW) Project (SSD 7709), which comprises the second stage of 
development under the MPW Concept Approval (SSD 5066). This Unexpected Finds Protocol (UFP) has 
been developed to manage the unexpected discovery of contamination within imported spoil, heritage items, 
threatened flora and fauna, and onsite contamination during the construction phase of Stage 2 of the 
Moorebank Precinct West (MPW) Project (the Project). 

Within this protocol, a strategy has been established to demonstrate the Construction Contractor’s approach 
to the management of unexpected discoveries. 

1.1 Objectives and Targets 

Refer to Table 1 for high level objectives and targets set for the Project for the management of unexpected 
discoveries. 

Table 1 Objectives and Targets 

Objective Target Timeframe Accountability 

To implement the unexpected 
finds protocol to minimise 
impacts of imported spoil 

STOP works in 100% cases where 
potential contamination is identified in 
accordance with the Unexpected 
(Contamination within Imported Spoil) 
Finds Protocol (Appendix A) 

Duration of works Contractor’s CM 

To implement the unexpected 
finds protocol to minimise 
impacts on unknown heritage 
items 

STOP works in 100% cases where 
potential heritage is identified in 
accordance with the Unexpected 
(Heritage) Finds Protocol 
(Appendix B) 

Duration of works Contractor’s CM 

To implement the unexpected 
finds protocol to minimise 
impacts on threatened flora 
and/or fauna species or 
threatened ecological 
communities that have not 
been previously recorded 
within the Project Site 

Stop relevant works in 100% of cases 
where potential threatened flora 
and/or fauna species or threatened 
ecological communities are identified 
in accordance with the Unexpected 
(Biodiversity) Finds Protocol 
(Appendix C) 

Duration of works Contractor’s CM 

To implement the unexpected 
finds protocol to minimise the 
impacts of onsite 
contamination that has not 
previously been recorded 
within the Project site. 

Stop relevant works in 100% of cases 
where potential contamination is 
identified in accordance with the 
Unexpected Finds (Onsite 
Contamination) Protocol (Appendix D) 

Duration of works Contractor’s CM 

1 
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2 ENVIRONMENTAL MANAGEMENT 
 

2.1 Compliance Matrices 

The Project is being delivered under Part 4, Division 4.7 of the Environmental Planning and Assessment Act, 
1979 (EP&A Act). The Conditions of Consent (CoCs) include requirements to be addressed in this protocol 
and delivered during the Project. These requirements, and how they are addressed are provided within Table 
2. 

Table 2 Conditions of Consent (CoCs) 

 
CoC 

 
Requirement 

Plan 
Section 

 
How Addressed 

 
 

B174 

Unexpected Ordnance (UXO), Exploded Ordnance (EO) and 
Exploded Ordnance Waste (EOW) protocols must be prepared 
by an UXO contractor listed on the Defence Panel of suitably 
qualified UXO consultants and contractors. 

 
 

Appendix D 

 
 

This Protocol 

 
 

B175 

The CEMP required under Condition C2 must include an 
Unexpected Finds Protocol(s) for, but not limited to, 
contamination, ordnances, Aboriginal sites, non-indigenous 
heritage and flora and fauna. 

 
 

Appendix B 

 
 

This Protocol 

 

The Revised Compilation of Mitigation Measures (RCMMs) were prepared as part of the Response to 
Submissions (Arcadis 2017). A list of the RCMMs as relevant to the Project and how they have been 
complied within this protocol are provided in Table 3. 

Table 3 Revised Compilation of Mitigation Measures (RCMMs) 

RCMM Requirement Document Reference 

 
 

6A 

The CEMP would identify the actions to be taken should additional 
contamination be identified during the development of the site (i.e. an 
unexpected finds protocol), and will address REMM items 8H, 8T, 8U, 8V 
and 8W (of the MPW Concept Approval (SSD 5066)). 

 
 

Appendix D 

 
9E 

An unexpected finds procedure would be included in the ACHAR and in 
place for the construction phase of the Proposal. 

 
Appendix B 

 
 

9G 

Consultation with RAPs would continue throughout the life of the Proposal, 
as necessary. Ongoing consultation with RAPs would take place 
throughout the reburial of retrieved artefacts and in the event of the 
discovery of any unexpected Aboriginal objects. 

 
Appendix A 

Appendix B 

 

 
10C 

An unexpected finds protocol (or equivalent) would be included within the 
CEMP. If unexpected finds are identified during works, a suitably qualified 
archaeological consultant would be engaged to assess the significance of 
the finds and the NSW Heritage Council notified. In this instance, further 
archaeological work or recording may be required. 

 

 
Appendix B 

 

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) approval for the MPW 
Concept was granted by the Commonwealth Department of the Environment and Energy (DoTEE) in 
September 2016 (No. 2011/6086). This approval was provided for the impact of the MPW Project on listed 
threatened species and communities (Sections 18 and 18A of the EPBC Act) and Commonwealth action 
(Section 28 of the EPBC Act). 

The construction and operation of the Project has been designed to be consistent with the EPBC Act 
Approval conditions, where relevant. EPBC Act Approval conditions for the Project include specific conditions 
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and commitments that are required to be addressed in this UFP. These conditions relevant to this UFP are 
identified below in Table 4. 

Table 4 Commonwealth Approvals 

Commonwealth Requirement Document Reference 

8 

Sections of the CEMP and OEMP relating to 
contamination and soils must be prepared by a 
suitably qualified expert and must: 

… 

(d) in relation to management of PFAS:

…

ii) detail implementation and operational
procedures, appropriate to the risk posed

by any contamination, including: 

… 

• a contingency action plan for
unexpected PFAS contaminant
discoveries

Refer to the Moorebank Precinct West – 
Early Works Per & Poly-Fluoroalkyl 
Substances (PFAS) Management Plan 

2.2 Unexpected Finds Protocols 

Specific protocols for the discovery of unexpected finds have been developed for potential: 

• Contamination within imported spoil

• Aboriginal and non-Aboriginal finds

• Threatened flora and/or fauna species or threatened ecological communities

• Onsite contamination including ordnance.

Each of these specific protocols is included in the following appendices.
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UNEXPECTED (CONTAMINATION WITHIN 
IMPORTED SPOIL) FINDS PROTOCOL 



Contractor's EM to submit 
assessment, validation 
and/or clearance to the 

Contractor PM for 
distribution to client and 
relevant stakeholders 
(including regulatory 

authorities). 

Unexpected Finds Protocol 

Immediately stop work on the delivery and / or handling of imported spoil if: 

- Unexpected find(s) occurs

OR 

- Visual inspection suggests material is not suitable for the Project site

OR 

- Waste classification records are not provided or do not follow ENM criteria.

Contact the Contractor's PM. 

Site Supervisor to construct temporary barricading to prevent worker access to the 
unexpected find(s) or improperly classified imported spoil. 

Contractor's PM to contact Principal's Representative. 

Arrange inspection by the Contractor's EM. 

Contractor's EM to undertake detailed inspection, including sampling and analysis in 
accordance with relevant EPA guidelines. 

Analysis of imported spoil meets ENM 
guidelines and site suitability. Contactor's EM 

to provide valdiation report to Principal's 
Representative. 

Contractor's EM / Site Supervisor to remove 
safety barricades and environmental controls. 

Continue work. 

Analysis of imported spoil does not meet ENM 
guidelines and site suitability, material will 

either be: 

- Reloaded and returned to the supplier

OR 

- Disposed of to an appropriate landfill facility
at the cost of the supplier. 

Contactor's EM to provide analysis to 
Principal's Representative. 

Contractor's EM / Site Supervisor to remove 
barricades and environmental controls. 

Continue work. 



UNEXPECTED (HERITAGE) FINDS 
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Unexpected (Heritage) Finds Protocol 

Aboriginal Heritage 

Examples of Potential Unexpected Aboriginal Finds 

It is highly unlikely that any Aboriginal artefacts will be identified on the site due to the historical disturbance 
of the area. However, the most likely finds are isolated finds such as flaked stone tools. 

Typical characteristics of flaked stone tools include: 

• Sharp edges.

– Retouch along one or more edges.

– Stone rich in silica.
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– Stone type often different to the natural rock in the area. 

• Flakes 

– Usually less than 50 mm long. 

– A ‘striking platform’ visible. 

– Impact point often present on the striking platform. 

– A ‘bulb of percussion’ often present below the striking platform. 

– May have been shaped into a recognisable tool form, such as a point or scraper. 

• Cores 

• May be fist-sized or smaller. 

• May have one or more scars where flakes have been removed. 

It is noted that not all features can be seen on each stone tool and some require an experienced eye to 
identify them. Breakage can remove key features. 



Unexpected Finds Protocol 

 

Skeletal Remains 
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Non-Aboriginal Heritage 

Note: In the context of this UFP, an unexpected find is defined as a previously unknown heritage item or 
evidence of heritage value. It does not include uncovering findings within previously identified potential 
archaeological deposits. 
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Unexpected (Biodiversity) Finds protocol 

Purpose 

This Unexpected Finds Protocol explains the actions and measures to be implemented if any threatened 
flora and/or fauna species or threatened ecological communities that have not been previously recorded 
within the Project Site (as identified in the documents outlined in CoC A3) are identified during construction. 

Training 

All personnel undertaking construction activities within the Project site will be inducted on the identification of 
known and potential threatened species and ecological communities occurring on site, and will be trained in 
this protocol through Toolbox Talks or a site induction. 

Protocol 

Upon detection of a threatened species or ecological community during construction activities, the following 
steps must be followed. 
1. STOP ALL WORK in the vicinity of the find. Immediately notify the Contractor’s Environment Manager 

(Contractor’s EM) who will notify the Project Ecologist (PE) and Principal’s Representative. The project 
ecologist must confirm the presence of the threatened species. 

2. EXCLUSION ZONE. In consultation with the PE, create a buffer zone/ exclusion zone around the find 

3. EXTERNAL NOTIFICATION. Principal’s Representative to notify OEH of previously unidentified species 

4. ASSESS IMPACT. An assessment is to be undertaken by the Contractor’s EM, PE and Principal’s 
Representative in consultation with OEH to identify the flora and/or fauna species level, the likely impact 
to them and appropriate management options, such as re-location measures. 

5. OBTAIN APPROVALS. Obtain any relevant licences, permits or approvals required if the threatened 
species / ecological community is likely to be significantly impacted. Consultation with OEH must be 
completed for any proposed amendments to the location or reclassification of threatened species, 
populations and ecological communities as identified in the updated BAR. 

6. RECOMMENCE WORKS. Construction works may recommence once the Contractor’s EM has: 

a. Obtained approvals as required, and 

b. Confirmed that all corrective actions and additional mitigation measures have been 
implemented. 

7. UPDATE PLANS AND PROCEDURES. The Contractor’s EM must ensure that the threatened species / 
ecological community is included in subsequent site plans and/or sensitive area drawings, inductions 
and Toolbox Talks. The Contractor’s EM must provide information to enable an update of ecological 
monitoring and/ or biodiversity offset requirements 
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PLOT FILE: PLOT TIME: 12D PRJOJECT:Page 1 Wednesday, October 11, 2023 Matt Field Work 190050

JN

c:\12d\14.00\Project Bell\Matt Field Work

DRAWN BY
CHECKED

SURVEYED BY
DATUM:

N



Coords:
X = 307314.301
Y = 6240775.414

Coords:
X = 307346.930
Y = 6240789.173

Coords:
X = 307367.164
Y = 6240786.251

Coords:
X = 307315.406
Y = 6240645.826

Coords:
X = 307444.745
Y = 6240626.687

Coords:
X = 307396.527
Y = 6240690.763

Coords:
X = 307446.308
Y = 6240670.035

Plan Area 8382.2m²

TR Coords:
X = 307339.508
Y = 6240764.233
Z = 15.127

TR Coords:
X = 307337.591
Y = 6240742.144
Z = 15.184

TR Coords:
X = 307338.057
Y = 6240715.155
Z = 15.067

TR Coords:
X = 307324.219
Y = 6240684.615
Z = 14.980

TR Coords:
X = 307342.809
Y = 6240649.835
Z = 15.066

TR Coords:
X = 307411.621
Y = 6240639.465
Z = 15.273

TR Coords:
X = 307422.936
Y = 6240675.086
Z = 15.224

Coords:
X = 307361.072
Y = 6240705.875

Thu Oct 19 13:58:22 2023
A.H.D / M.G.A MRW - Project Bell

DATE CREATED

REVIEW

QUALITY RECORD
NAME SIGNATURE 1:1000

SCALE:
DATE

Sheet No.

THIRD ANGLE

PROJECTION

1

TITLE

CLIENT:NOTES:
WH8

EF-WH8-066
TR5391 L1

REVIEW

FILE LOCATION:

PROJECT NO.
1

PRECINCT INFRASTRUCTURE WORKS WEST
BK
-

-
-
-

19/10/2023
19/10/2023

-
Chatham Ave
Moorebank

PLOT FILE: PLOT TIME: 12D PRJOJECT:Page 1 Thu Oct 19 13:58:22 2023 Lee Field Work 190050

BK

C:\12d\14.00\Project Bell\Field Work\Lee Field Work

DRAWN BY
CHECKED

SURVEYED BY
DATUM:



Coords:
X = 307365.429
Y = 6240813.339

Coords:
X = 307363.594
Y = 6240790.828

Coords:
X = 307315.379
Y = 6240798.830

Coords:
X = 307315.693
Y = 6240814.245

TR Coords:
X = 307325.540
Y = 6240807.069
Z = 14.766

TR Coords:
X = 307356.509
Y = 6240811.773
Z = 15.156

TR Coords:
X = 307346.119
Y = 6240797.657
Z = 14.788

Area 953.577m²

Tue Oct 31 08:59:04 2023
A.H.D / M.G.A MRW - Project Bell

DATE CREATED

REVIEW

QUALITY RECORD
NAME SIGNATURE 1:250

SCALE:
DATE

Sheet No.

THIRD ANGLE

PROJECTION

1

TITLE

CLIENT:NOTES:
SOUTH OF OLD SWALE DRAIN CORRECTION LAYER 

WH8
TR5397

REVIEW

FILE LOCATION:

PROJECT NO.

PRECINCT INFRASTRUCTURE WORKS WEST
AL
-

-
-
-

20/10/23
31/10/23

-
Chatham Ave
Moorebank

PLOT FILE: PLOT TIME: 12D PRJOJECT:X:\190050 - BELL, Georgiou\02. Survey Library\12. Reports\GEOTECH\231020 WH8 SOUTH OF OLD SWALE DRAIN CORRECTION LAYER TR53971 Tue Oct 31 08:59:04 2023 Adam Field Work 190050

LK

C:\12d\14.00\Project Bell\Project Bell\Adam Field Work

DRAWN BY
CHECKED

SURVEYED BY
DATUM:



Coords:
X = 307461.082
Y = 6240790.617

Coords:
X = 307460.908
Y = 6240787.116

Coords:
X = 307443.458
Y = 6240793.566

Coords:
X = 307442.289
Y = 6240789.076

TR Coords:
X = 307454.635
Y = 6240789.957
Z = 15.242

TR Coords:
X = 307459.601
Y = 6240787.813
Z = 15.187

TR Coords:
X = 307444.041
Y = 6240789.760
Z = 15.345

Area 74.425m²

Tue Oct 31 09:36:55 2023
A.H.D / M.G.A MRW - Project Bell

DATE CREATED

REVIEW

QUALITY RECORD
NAME SIGNATURE 1:250

SCALE:
DATE

Sheet No.

THIRD ANGLE

PROJECTION

1

TITLE

CLIENT:NOTES:
TRENCH ADJACENT TO OLD RCC BASIN L6

WH8
TR5439

REVIEW

FILE LOCATION:

PROJECT NO.

PRECINCT INFRASTRUCTURE WORKS WEST
AL
-

-
-
-

24/10/23
31/10/23

-
Chatham Ave
Moorebank

PLOT FILE: PLOT TIME: 12D PRJOJECT:X:\190050 - BELL, Georgiou\02. Survey Library\12. Reports\GEOTECH\231024 WH8 TRENCH ADJACENT TO OLD RCC BASIN L6 TR54391 Tue Oct 31 09:36:55 2023 Adam Field Work 190050

LK

C:\12d\14.00\Project Bell\Project Bell\Adam Field Work

DRAWN BY
CHECKED

SURVEYED BY
DATUM:



Coords:
X = 307334.686
Y = 6240895.238

Coords:
X = 307329.421
Y = 6240896.725

Coords:
X = 307506.715
Y = 6240813.831

Coords:
X = 307440.376
Y = 6240624.321

Coords:
X = 307312.610
Y = 6240662.158

Coords:
X = 307371.337
Y = 6240712.059

Coords:
X = 307474.103
Y = 6240728.768

Coords:
X = 307386.530
Y = 6240839.291

Coords:
X = 307443.192
Y = 6240695.729

Coords:
X = 307503.861
Y = 6240788.923

TR Coords:
X = 307495.163
Y = 6240804.533
Z = 15.871

TR Coords:
X = 307422.664
Y = 6240801.833
Z = 15.632

TR Coords:
X = 307384.211
Y = 6240782.217
Z = 15.499

TR Coords:
X = 307355.133
Y = 6240797.334
Z = 15.420

TR Coords:
X = 307328.594
Y = 6240819.868
Z = 15.429

TR Coords:
X = 307324.951
Y = 6240759.011
Z = 15.200

TR Coords:
X = 307345.562
Y = 6240733.894
Z = 15.399

TR Coords:
X = 307328.056
Y = 6240697.920
Z = 15.258

TR Coords:
X = 307321.965
Y = 6240653.795
Z = 15.283

TR Coords:
X = 307369.805
Y = 6240637.662
Z = 15.430

TR Coords:
X = 307429.182
Y = 6240633.610
Z = 15.683

TR Coords:
X = 307414.101
Y = 6240664.870
Z = 15.540

TR Coords:
X = 307326.777
Y = 6240882.420
Z = 15.649

Area 21443.84 m2

Coords:
X = 307334.686
Y = 6240895.238

Coords:
X = 307329.421
Y = 6240896.725

Coords:
X = 307506.715
Y = 6240813.831

Coords:
X = 307440.376
Y = 6240624.321

Coords:
X = 307312.610
Y = 6240662.158

Coords:
X = 307371.337
Y = 6240712.059

Coords:
X = 307474.103
Y = 6240728.768

Coords:
X = 307386.530
Y = 6240839.291

Coords:
X = 307443.192
Y = 6240695.729

Coords:
X = 307503.861
Y = 6240788.923

TR Coords:
X = 307495.163
Y = 6240804.533
Z = 15.871

TR Coords:
X = 307422.664
Y = 6240801.833
Z = 15.632

TR Coords:
X = 307384.211
Y = 6240782.217
Z = 15.499

TR Coords:
X = 307355.133
Y = 6240797.334
Z = 15.420

TR Coords:
X = 307328.594
Y = 6240819.868
Z = 15.429

TR Coords:
X = 307324.951
Y = 6240759.011
Z = 15.200

TR Coords:
X = 307328.056
Y = 6240697.920
Z = 15.258

TR Coords:
X = 307321.965
Y = 6240653.795
Z = 15.283

TR Coords:
X = 307369.805
Y = 6240637.662
Z = 15.430

TR Coords:
X = 307429.182
Y = 6240633.610
Z = 15.683

TR Coords:
X = 307414.101
Y = 6240664.870
Z = 15.540

TR Coords:
X = 307326.777
Y = 6240882.420
Z = 15.649

Area 21443.84 m2

Thursday, November 09, 2023
A.H.D / M.G.A MRW - Project Bell

DATE CREATED

REVIEW

QUALITY RECORD
NAME SIGNATURE 1:1000

SCALE:
DATE

Sheet No.

THIRD ANGLE

PROJECTION

1

TITLE

CLIENT:NOTES:
WT SP499 L1 

WH8
TR5550

REVIEW

FILE LOCATION:

PROJECT NO.

PRECINCT INFRASTRUCTURE WORKS WEST
GD

-

-
-
-

08/11/23
08/11/23

-
Chatham Ave
Moorebank

PLOT FILE: PLOT TIME: 12D PRJOJECT:Page 1 Thursday, November 09, 2023 Matt Field Work 190050

GD

c:\12d\14.00\Project Bell\Matt Field Work

DRAWN BY
CHECKED

SURVEYED BY
DATUM:

N



Coords:
X = 307327.520
Y = 6240896.492

Coords:
X = 307502.076
Y = 6240831.793

Coords:
X = 307477.390
Y = 6240697.724

Coords:
X = 307310.513
Y = 6240718.145

TR Coords:
X = 307349.007
Y = 6240837.670
Z = 15.867

TR Coords:
X = 307396.801
Y = 6240824.875
Z = 15.920

TR Coords:
X = 307448.314
Y = 6240827.606
Z = 16.092

TR Coords:
X = 307477.834
Y = 6240809.766
Z = 16.093

TR Coords:
X = 307449.386
Y = 6240774.219
Z = 15.933

TR Coords:
X = 307461.349
Y = 6240736.213
Z = 15.949

TR Coords:
X = 307330.015
Y = 6240818.518
Z = 15.655

TR Coords:
X = 307330.286
Y = 6240794.028
Z = 15.567

TR Coords:
X = 307335.005
Y = 6240763.733
Z = 15.575

TR Coords:
X = 307333.759
Y = 6240731.731
Z = 15.570

TR Coords:
X = 307364.154
Y = 6240746.079
Z = 15.727

TR Coords:
X = 307384.262
Y = 6240704.980
Z = 15.790

TR Coords:
X = 307427.318
Y = 6240697.235
Z = 15.858

TR Coords:
X = 307393.338
Y = 6240781.179
Z = 15.818

Area 21700m²

SS-84 STOCKPILE

Mon Nov 20 15:07:26 2023
A.H.D / M.G.A MRW - Project Bell

DATE CREATED

REVIEW

QUALITY RECORD
NAME SIGNATURE 1:1250

SCALE:
DATE

Sheet No.

THIRD ANGLE

PROJECTION

1

TITLE

CLIENT:NOTES:
FILL AROUND BASIN 6E AND SS84 L2

WH8
TR5578

REVIEW

FILE LOCATION:

PROJECT NO.

PRECINCT INFRASTRUCTURE WORKS WEST
AL
-

-
-
-

20/11/23
20/11/23

-
Chatham Ave
Moorebank

PLOT FILE: PLOT TIME: 12D PRJOJECT:X:\190050 - BELL, Georgiou\02. Survey Library\12. Reports\GEOTECH\231120 WH8 FILL AROUND BASIN 6E AND SS84 L2 TR55781 Mon Nov 20 15:07:26 2023 Adam Field Work 190050

AL

C:\12d\14.00\Project Bell\Project Bell\Adam Field Work

DRAWN BY
CHECKED

SURVEYED BY
DATUM:



Area 4080.8m²Coords:
X = 307330.098
Y = 6240581.844

Coords:
X = 307359.413
Y = 6240538.323

Coords:
X = 307344.530
Y = 6240578.902

Coords:
X = 307449.168
Y = 6240556.367

Coords:
X = 307442.197
Y = 6240523.697

TR Coords:
X = 307368.881
Y = 6240547.010
Z = 15.101

TR Coords:
X = 307404.751
Y = 6240558.157
Z = 15.218

TR Coords:
X = 307430.360
Y = 6240545.166
Z = 15.350

Tuesday, December 12, 2023
A.H.D / M.G.A MRW - Project Bell

DATE CREATED

REVIEW

QUALITY RECORD
NAME SIGNATURE 1:750

SCALE:
DATE

Sheet No.

THIRD ANGLE

PROJECTION

1

TITLE

CLIENT:NOTES:
EF-WH8-109 BLENDED LAYER 2

WH8 / NE BASIN 7A
TR5644

REVIEW

FILE LOCATION:

PROJECT NO.

PRECINCT INFRASTRUCTURE WORKS WEST
DR
-

-
-
-

11/12/23
12/12/23

-
Chatham Ave
Moorebank

PLOT FILE: PLOT TIME: 12D PRJOJECT:Page 1 Tuesday, December 12, 2023 Matt Field Work 190050

DR

c:\12d\14.00\Project Bell\Matt Field Work

DRAWN BY
CHECKED

SURVEYED BY
DATUM:

N



Coords:
X = 307490.567
Y = 6240792.323

Coords:
X = 307457.227
Y = 6240796.927

Coords:
X = 307475.691
Y = 6240704.599

Coords:
X = 307491.968
Y = 6240704.529

Coords:
X = 307498.425
Y = 6240757.226

TR Coords:
X = 307459.289
Y = 6240781.687
Z = 15.995 TR Coords:

X = 307482.830
Y = 6240766.375
Z = 16.031

TR Coords:
X = 307474.559
Y = 6240734.195
Z = 15.960

Area 2588.7m²

Coords:
X = 307464.454
Y = 6240755.222

Thursday, December 14, 2023
A.H.D / M.G.A MRW - Project Bell

DATE CREATED

REVIEW

QUALITY RECORD
NAME SIGNATURE 1:750

SCALE:
DATE

Sheet No.

THIRD ANGLE

PROJECTION

1

TITLE

CLIENT:NOTES:
EF-WH8-114 BMD P2 L2
WH8 / RCC HANDOVER

TR5662

REVIEW

FILE LOCATION:

PROJECT NO.

PRECINCT INFRASTRUCTURE WORKS WEST
DR
-

-
-
-

13/12/23
14/12/23

-
Chatham Ave
Moorebank

PLOT FILE: PLOT TIME: 12D PRJOJECT:Page 1 Thursday, December 14, 2023 Matt Field Work 190050

DR

c:\12d\14.00\Project Bell\Matt Field Work

DRAWN BY
CHECKED

SURVEYED BY
DATUM:

N



Coords:
X = 307322.872
Y = 6240601.646

Coords:
X = 307330.529
Y = 6240583.830

Coords:
X = 307433.826
Y = 6240580.004

Coords:
X = 307439.989
Y = 6240568.881

Coords:
X = 307436.201
Y = 6240561.136

TR Coords:
X = 307363.047
Y = 6240591.328
Z = 14.896

TR Coords:
X = 307391.128
Y = 6240582.475
Z = 15.005

TR Coords:
X = 307420.254
Y = 6240583.358
Z = 15.152

Area 2223.4m²

Friday, December 15, 2023
A.H.D / M.G.A MRW - Project Bell

DATE CREATED

REVIEW

QUALITY RECORD
NAME SIGNATURE 1:750

SCALE:
DATE

Sheet No.

THIRD ANGLE

PROJECTION

1

TITLE

CLIENT:NOTES:
EF-WH8-125 BMD-P2 & WN-SP261 L1

WH8 / STH CHATHAM
TR5680

REVIEW

FILE LOCATION:

PROJECT NO.

PRECINCT INFRASTRUCTURE WORKS WEST
DR
-

-
-
-

15/12/23
15/12/23

-
Chatham Ave
Moorebank

PLOT FILE: PLOT TIME: 12D PRJOJECT:Page 1 Friday, December 15, 2023 Matt Field Work 190050

DR

c:\12d\14.00\Project Bell\Matt Field Work

DRAWN BY
CHECKED

SURVEYED BY
DATUM:

N



Coords:
X = 307308.735
Y = 6240630.727 Coords:

X = 307336.734
Y = 6240624.215

Coords:
X = 307319.426
Y = 6240585.967

Coords:
X = 307458.550
Y = 6240566.794

Coords:
X = 307451.585
Y = 6240554.266

Coords:
X = 307412.173
Y = 6240593.469

TR Coords:
X = 307440.935
Y = 6240562.649
Z = 15.490

TR Coords:
X = 307419.890
Y = 6240577.489
Z = 15.368

TR Coords:
X = 307368.554
Y = 6240585.353
Z = 15.287

Area 3503.6m²

Tuesday, December 19, 2023
A.H.D / M.G.A MRW - Project Bell

DATE CREATED

REVIEW

QUALITY RECORD
NAME SIGNATURE 1:750

SCALE:
DATE

Sheet No.

THIRD ANGLE

PROJECTION

1

TITLE

CLIENT:NOTES:
EF-WH8-127 BMD-P2 & WN-SP261 L2

WH8 / STH CHATHAM
TR5684

REVIEW

FILE LOCATION:

PROJECT NO.

PRECINCT INFRASTRUCTURE WORKS WEST
DR
-

-
-
-

18/12/23
19/12/23

-
Chatham Ave
Moorebank

PLOT FILE: PLOT TIME: 12D PRJOJECT:Page 1 Tuesday, December 19, 2023 Matt Field Work 190050

DR

c:\12d\14.00\Project Bell\Matt Field Work

DRAWN BY
CHECKED

SURVEYED BY
DATUM:

N



Coords:
X = 307299.276
Y = 6240646.302

Coords:
X = 307309.245
Y = 6240644.091

Coords:
X = 307320.065
Y = 6240539.265

Coords:
X = 307340.474
Y = 6240555.593

Coords:
X = 307318.474
Y = 6240583.914

TR Coords:
X = 307305.709
Y = 6240631.816
Z = 15.042

TR Coords:
X = 307311.757
Y = 6240611.171
Z = 15.048

TR Coords:
X = 307315.795
Y = 6240561.295
Z = 15.061

Area 1599.4m²

Friday, January 12, 2024
A.H.D / M.G.A MRW - Project Bell

DATE CREATED

REVIEW

QUALITY RECORD
NAME SIGNATURE 1:750

SCALE:
DATE

Sheet No.

THIRD ANGLE

PROJECTION

1

TITLE

CLIENT:NOTES:
EF-WH8-137 BACKFILL L5

WH8 / 7A SWALE
TR5694

REVIEW

FILE LOCATION:

PROJECT NO.

PRECINCT INFRASTRUCTURE WORKS WEST
DR
-

-
-
-

10/01/24
12/01/24

-
Chatham Ave
Moorebank

PLOT FILE: PLOT TIME: 12D PRJOJECT:Page 1 Friday, January 12, 2024 Matt Field Work 190050

DR

c:\12d\14.00\Project Bell\Matt Field Work

DRAWN BY
CHECKED

SURVEYED BY
DATUM:

N



Coords:
X = 307333.694
Y = 6240549.083

Coords:
X = 307312.888
Y = 6240537.274

Coords:
X = 307312.577
Y = 6240532.549

Coords:
X = 307361.496
Y = 6240519.340

Coords:
X = 307363.107
Y = 6240531.636

TR Coords:
X = 307331.704
Y = 6240534.586
Z = 14.647

TR Coords:
X = 307341.881
Y = 6240541.057
Z = 14.604

TR Coords:
X = 307351.636
Y = 6240533.197
Z = 14.677

Monday, January 15, 2024
A.H.D / M.G.A MRW - Project Bell

DATE CREATED

REVIEW

QUALITY RECORD
NAME SIGNATURE 1:250

SCALE:
DATE

Sheet No.

THIRD ANGLE

PROJECTION

1

TITLE

CLIENT:NOTES:
EF-WH8-152 BACKFILL L14

WH8 / BASIN 7A
TR5723

REVIEW

FILE LOCATION:

PROJECT NO.

PRECINCT INFRASTRUCTURE WORKS WEST
DR
-

-
-
-

10/01/24
14/01/24

-
Chatham Ave
Moorebank

PLOT FILE: PLOT TIME: 12D PRJOJECT:Page 1 Monday, January 15, 2024 Matt Field Work 190050

DR

c:\12d\14.00\Project Bell\Matt Field Work

DRAWN BY
CHECKED

SURVEYED BY
DATUM:

N



TR Coords:
X = 307385.281
Y = 6240578.697
Z = 15.759 TR Coords:

X = 307422.299
Y = 6240580.780
Z = 15.847

Test Pit Coords:
X = 307380.415
Y = 6240545.964
Z = 15.842

Test Pit Coords:
X = 307396.265
Y = 6240542.818
Z = 15.839

Test Pit Coords:
X = 307414.892
Y = 6240538.958
Z = 15.854

Test Pit Coords:
X = 307429.579
Y = 6240536.545
Z = 15.862

TR Coords:
X = 307443.848
Y = 6240541.896
Z = 15.947

Coords:
X = 307484.462
Y = 6240563.056

Coords:
X = 307493.150
Y = 6240546.680

Coords:
X = 307460.434
Y = 6240518.988

Coords:
X = 307327.503
Y = 6240583.862

Coords:
X = 307328.821
Y = 6240593.780

Coords:
X = 307362.262
Y = 6240619.797

Area 10353.3m²

Wednesday, January 17, 2024
A.H.D / M.G.A MRW - Project Bell

DATE CREATED

REVIEW

QUALITY RECORD
NAME SIGNATURE 1:1000

SCALE:
DATE

Sheet No.

THIRD ANGLE

PROJECTION

1

TITLE

CLIENT:NOTES:
EF-WH8-139 CORRECTION L1

WH8
TR5696 (ADDED TEST PITS)

REVIEW

FILE LOCATION:

PROJECT NO.

PRECINCT INFRASTRUCTURE WORKS WEST
DR
-

-
-
-

17/01/24
17/01/24

-
Chatham Ave
Moorebank

PLOT FILE: PLOT TIME: 12D PRJOJECT:Page 1 Wednesday, January 17, 2024 Matt Field Work 190050

DR

c:\12d\14.00\Project Bell\Matt Field Work

DRAWN BY
CHECKED

SURVEYED BY
DATUM:

N



16.346

16.223

16.181

16.139

16.093

16.039
16.011

16.064
16.028

15.977
15.948

15.998
15.964

15.915
15.875

15.923

15.940
16.014

16.064
15.942

15.938
16.112

16.155
15.934

15.941
16.157

16.159

16.180
16.297

16.287

16.240
16.263

16.309

16.316
16.328

16.335

16.346
16.321

16.281
16.297

16.265
16.242

16.204

16.157

16.109
16.074

16.040

16.094

16.137

16.192
16.224

16.175

16.123

16.236

16.201

16.158

16.122

16.079
16.110

16.131
16.154

16.174
16.195

16.225

16.257

16.300
16.272

16.243

16.199
16.182

16.215

16.259

16.294
16.281

16.234

16.198

16.158
16.139

16.178

16.215

16.254

16.296
16.317

16.341
16.359

16.371

16.412

16.485

16.486
16.449

16.447

16.389
16.372

16.417

16.419
16.381

16.399

16.360
16.333

16.373

16.360

16.357

16.318

16.279

15.696

15.693

15.691

15.690
15.719

15.681

15.661

15.647

16.038
16.011

15.976
15.908

15.845
15.775

15.705
15.695

16.090
16.111

16.130
16.153

16.170
16.181

16.189

16.167

16.148
16.130

16.152

16.154
16.146

16.129

16.118
16.103

16.118

16.117
16.095

16.089

16.096
16.086

16.086

16.082

16.073

16.209

16.236

16.259

16.285
16.290

16.224

16.245

16.275

16.252
16.242

16.223
16.202

16.202

16.181

16.157
16.199

16.219

16.240
16.224

16.207

16.183
16.171

16.193

16.215

16.514
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Appendix F  
REPORTING REGISTERS  



Appendix F
Table F-1: Incidents and Non-conformances Register

Name of Person Who 

Raised Issue

Date Raised Category   

(Int Audit, NCR, 

Injury/Incident, System 

Imp, Inspection)

Details of Issue Has it already been 

resolved? How?

What action was or will be taken to prevent 

recurrence of the problem or improve the 

system?

Responsibility Verification Results:  Action 

verified as effective? 

Verification outcomes

Open / 

Closed?

Name & date when action 

veified as effective



Appendix F
Table F-2: Complaints Register

Name of Person Who 

Complained

Date Raised Contact details  - address Contact details  - 

Phone

Contact details  - email Details of Complaint Action  taken to prevent recurrence of the 

problem or improve the system?

Responsibility Verification Results:  Action 

verified as effective? 

Verification outcomes

Open / 

Closed?

Name & date when action 

veified as effective
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Appendix G  
GROUNDWATER LEVELS  



EP1489.020 Table G1 ‐ Groundwater Gauging

Eastings Northings
Relative TOC

Level1
Total Depth Depth to Water

Depth to 

LNAPL

LNAPL

Thickness

Standing Water

Level1
VOC Dissolved Oxygen pH Redox Electrical Conductivity2 TDS Temperature

mAHD mBTOC mBTOC mBTOC m mAHD ppm mg/L ‐ mV µs/cm mg/L ˚C
JBSG_MW08 18/01/2019 307353.289 6240603.641 15.572 12.45 10.090 ‐ ‐ 5.482 ‐ 3.29 4.30 185.50 0.33 ‐ 23.4 Light brown, low turbidity, no sheen or odours.

Notes:
1 mAHD levels based on survey data from top of pipe. Datum ‐ MGA Zone 56 AHD
2 Data is not considered reliable due to variation in results, likely due to error from the instrument or field recordings.

Well ID
Sample/ 

Gauge Date
Comments

GDA94 ‐ MGA56

1 of 1
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Logos Property Pty Ltd 
Level 29 / Aurora Place 
88 Phillip Street 
Sydney NSW 2000 
Via email:  

 
Attention:  
  
 
Addendum 02 – Moorebank Precinct West (MPW) Long-Term Environmental 
Management Plan (LTEMP) Version 12 – Engineered Fill in Warehouse PFAS 

Re-use Zone 3 
400 Moorebank Avenue, Moorebank NSW  

 

INTRODUCTION 

Logos Property Pty Ltd (Logos) engaged EP Risk Management Pty Ltd (EP Risk) to prepare this 
Addendum (02) to the Moorebank Precinct West (MPW) Long-Term Environmental Management Plan 
(LTEMP) (EP Risk 20201) for the reuse of soil with Per- and Poly-Fluoroalkyl Substances (PFAS) 
underneath the warehouse areas (Zone 3, EP Risk 2020) at 400 Moorebank Avenue, Moorebank NSW 
(the Site).  

BACKGROUND 

Environmental Risk Sciences Pty Ltd (enRiskS) prepared a risk assessment (EnRiskS 20202) in relation 
to the reuse of PFAS in soil at the Site. EP Risk was subsequently engaged to prepare an LTEMP for the 
Site (EP Risk 2020) which was approved by the NSW Environmental Protection Authority (EPA) 
Accredited Site Auditor (Enviroview 20203).  

Prior to completion of filling works at the Site, EP Risk was engaged to prepare an Addendum (01)  
(EP Risk 20224) to the MPW LTEMP (EP Risk 2022). The Addendum (01) refined the allowable reuse 
concentration of Perfluorooctane sulfonate (PFOS) within Zone 3 (Warehouse Areas) to return to 
≤0.14 mg/kg and was approved by the Auditor via Interim Advice (Enviroview 20225).  

EnRiskS (20226) was engaged to prepare a letter outlining a potential reduction to the minimum 
thickness and material changes of engineered fill within Zone 3 (EP Risk 2020) previously defined by 
EnRiskS (2020). EnRiskS (2022) concluded the following:  

 
1 EP Risk (2020), Long-Term Environmental Management Plan, Moorebank Precinct West (MPW), dated 27 October 2020 (ref: 
EP1489.001_v12). 
2 enRiskS (2020) Moorebank Intermodal Terminal: LTEMP Material Reuse Risk Assessment for PFAS, letter dated 9 October 2020. 
3 Enviroview (2020) Stage 2 Works – Completion of Remediation Pre- Construction (Condition B169 Audit) Moorebank Precinct West 
Moorebank Intermodal and Logistics Park (MLP) Moorebank Avenue, Moorebank, NSW, dated 20 November 2020 (ref: 600099_0301-2014) 
4 EP Risk (2022), Addendum 01 – Moorebank Precinct West (MPW) Long-Term Environmental Management Plan (LTEMP) Version 12 – 
PFAS Re-use in Warehouse Areas 400 Moorebank Avenue, Moorebank NSW, dated 1 September 2022 (ref: EP1489.012_LTR01_v1). 
5 Enviroview (2022), RE: Site Audit Interim Advice 0301-2020-0_06 – Review of the EP Risk MPW LTEMP v12 Addendum 01 – PFAS Re-use in 
Warehouse Areas, dated 20 September 2022 (ref: IA 0301-2020-0_06). 
6 enRiskS (2022), PFAS at MPW: engineered fill in the warehouse area, letter dated 14 October 2022. 
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1. “The potential for the leaching of PFAS from re-used soil beneath inside and outside pavements 
is negligible; this means that the exposure pathway between PFAS in re-used soil beneath 
pavements and environmental receptors is incomplete, and there are no environmental risks 
following the re-use of soil. 

2. The placement of engineered fill beneath inside and outside pavements, or any other 
management measures to manage leaching to the environment, is not considered necessary 
(although it is acknowledged that the placement of fill may be required for geotechnical 
reasons or site levelling).  

3. The required thickness of engineered fill in areas not covered by pavements is as follows:  

o Engineered fill permeability of ≥1x10-7 m/s: ≥0.8 m; or  

o Engineered fill permeability of ≥1x10-8 m/s: ≥0.1 m; or  

o Engineered fill permeability ≥1x10-9 m/s: to ≥0.01m.  

4. It is the permeability and depth of the engineered fill that determines leaching potential, not 
the type of fill per se, hence, all reviewed engineered fill types are considered appropriate for 
use so long as they comply with all other requirements including those specified in the LTEMP 
for total concentrations of PFAS. 

5. It is acceptable to “mix and match” engineered fill types depending on availability and/or 
compaction and development considerations, to maximise project outcomes and the re-use of 
soil with PFAS at MPW, in accordance with the NSW waste hierarchy.“ 

The letter was reviewed by Enviroview (2022a7), who agreed with the abovementioned points with 
the exception of point 3: “However, the auditor does not agree that either 10cm or 1cm of fill (as 
discussed), in the absence of a slab/pavement, would be sufficient (though it is noted that this is not 
specifically the consultant’s recommendation)”. No further update to the enRiskS (2022) letter was 
recommended. Instead it was recommended an addendum to the LTEMP would be an adequate way 
to address engineered fill changes to the approved LTEMP.  

JBS&G prepared a Technical Memo (JBS&G 20238) for the capping of areas of PFAS reuse. The 
Technical Memo included a summary of previous information provided by EnRiskS (2022) and the 
LTEMP (EP Risk 2020) indicating: 

• The risk assessment assumed a permeability value for engineered fill of around 1x10-7 m/s 
which related to mixtures of sand, silt and clay (likely uncompacted).  

• “In relation to proposed landscape areas a clay (maximum permeability of 1x10‐9 m/s) cap of 
0.5 m (or geosynthetic liner) is required,” and “a growth medium greater than the maximum 
root depth of vegetation above the clay (LTEMP 2020). However, reuse of PFAS under 
proposed landscape areas has not been finalised and therefore the extent of clay capping 
required (or equivalent geosynthetic liners) is not currently defined.” (JBS&G 2023). 

 
7 Enviroview (2022a), RE: Site Audit Interim Advice 07 – Review of the EnRiskS letter discussing PFAS at MPW – engineered fill in the 
warehouse area, dated 31 October 2022 (ref: IA 0301-2020-0_07). 
8 JBS&G (2023), Technical Memo: Moorebank Precinct West (MPW) – Capping for Areas of PFAS Reuse, Moorebank Intermodal Precinct 
(MIP), NSW, dated 6 March 2023 (ref: 58753-150453 (Rev 0) 
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Additional information provided by Pells Sullivan Meynink (PSM) (via email) was summarised by JBS&G 
as follows: 

• “Conservatively, imported shale fill would have a permeability in place of less than 10‐8 m/s; 

• The site won material is variable, varying between sand, silty sand, clayey sand to sandy clays. 
Site won clay or sandy clay is likely to have a permeability between 1x10‐8 and 5x10‐8 m/s. The 
clayey sands and silt sand probably has permeability in the order of 1x10‐7 m/s; 

• In relation to the EnRiskS estimate of minimum required thickness of Engineered Fill (October 
2022), the geotechnical advice is that: 

o 1 layer ‐ 300 mm of imported shale would be sufficient to satisfy permeability 
requirements.  

o 2 layers ‐ 600 mm of site won clay and sandy clay would be sufficient. Some testing to 
confirm advice would be required. 

o Sandy site won material is unlikely to be suitable. 

• Nevertheless, from a geotechnical suitability point of view, two layers of imported shale, or 
imported shale blended with site won or sandstone fill provides advantages regarding long 
term trafficability, reactivity, and potentially CBR.” 

For landscaping areas, reworking of capping thickness may be required to satisfy EMP 13 of the MPW 
LTEMP (EP Risk 2020) during the construction phase (JBS&G 2023). JBS&G (2023) considered the 
placement of engineered fill to satisfy geotechnical requirements would satisfy the requirements of 
the LTEMP, and the placement of site imported materials and/or site won VENM / ENM would also be 
advantageous for the management of potential PFAS impacted stormwater runoff and infiltration.  

Enviroview (20239) reviewed the Technical Memo and reiterated advice within an earlier Interim 
Advice (Enviroview 2022a). The Auditor recommended EP Risk prepare this Addendum (02) to version 
12 of the MPW LTEMP (EP Risk 2020) to be read in conjunction with the MPW LTEMP and 
Addendum 01 (EP Risk 2022), or relevant LTEMP for the land.  

A copy of the enRiskS (2022), JBS&G (2023) and PSM (2023) email is provided within Attachment 1- 3 
(respectively).   

 
9 Enviroview (2023), RE: Site Audit Interim Advice 0301-2020-0_11 – Review of the JBS&G Technical Memo – Capping for Areas of PFAS 
Reuse, MPW, dated 23 March 2023 (ref: IA 0301-2020-0_11). 
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SUMMARY 

EnRiskS (2022) proposed an “Engineered fill permeability of ≥1x10-7 m/s: ≥0.8 m”. PSM (2023) 
proposed the following as an equivalent capping: 

• “1 layer ‐ 300 mm of imported shale would be sufficient to satisfy permeability requirements.” 

OR 

• 2 layers ‐ 600 mm of site won clay and sandy clay would be sufficient. Some testing to confirm 
advice would be required.” 

Noting that: “Sandy site won material is unlikely to be suitable.” (PSM 2023). 

Therefore, based on the information provided by EnRiskS (2022), JBS&G (2023) and PSM (2023), the 
acceptable capping thickness is: 

• Imported shale – one layer of ≥300 mm assuming a permeability of 1x10-8 m/s would be 
sufficient;  

OR 

• Site won Clay and Sandy Clay – two layers of ≥300 mm assuming a permeability of between 
1x10-8 and 5x10-8 m/s would be sufficient.  

CHANGES TO THE MPW LTEMP (EP RISK 2020) 

Changes to the existing MPW LTEMP (EP Risk 2020) include an update to Table 8 footnotes as provided 
below in RED. No changes are proposed for Figure 5 with the MPW LTEMP (EP Risk 2020), which has 
been provided as Attachment 1.  

Section 4.5 – Table 8  

Changes to Table 8 from the MPW LTEMP (EP Risk 2020) are provided below.  
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Table 8 – PFAS Trigger Levels for Soil Reuse Within the Construction Area  

Soil Reuse Zone Analyte Land use Criteria  Management Measures  

Soil Reuse Zone 1 (all 
areas) 

Soil - PFOS10 

All land 
uses 

≤ 0.01 mg/kg Materials must be placed at least 1 m 
above groundwater (seasonal maximum). 
These criteria relate to material that may 
be placed adjacent to OSD basins and 
overflow drainage channels that have a 
clay liner or equivalent geosynthetic 
liner11. 

Leachate 
(neutral pH) 
-PFOS + 
PFHxS12 

≤ 0.07 µg/L 

Soil Reuse Zone 2 
(beneath surface cover 
materials as described 
in management 
measures) 

Soil - PFOS 
All land 
uses 

≤ 0.01 mg/kg 

Materials must be placed at least 1 m 
above groundwater (seasonal maximum). 
Materials must be placed beneath 
Engineered Fill13, concrete or a clay liner or 
equivalent geosynthetic liner11. 

Soil Reuse Zone 3 – Soil 
beneath subdivided 
area for warehouse 
development / lease 
area. 

Soil - PFOS 
Intensively 
developed 
sites 

≤ 0.14 mg/kg 

Materials must be placed at least 1 m 
above groundwater (seasonal maximum). 
Materials must be placed beneath 
Engineered Fill13, concrete, or a clay liner 
or equivalent geosynthetic liner 11.  

Soil Reuse Zone 4 – Soil 
beneath the western 
ring road and interstate 
terminal/access areas 

Soil - PFOS 
Intensively 
developed 
sites 

≤ 0.14 mg/kg  

Materials must be placed at least 1 m 
above groundwater (seasonal maximum). 
Materials must be placed beneath 
Engineered Fill13, concrete, or a clay liner 
or equivalent geosynthetic liner11.  

 

 
10 PFOS - Perfluorooctane sulfonate. 
11 The clay liner/geosynthetic liner must comply with the following requirements:  
• Install clay liners (or equivalent geosynthetic liners) through embankments and basin floors (minimum 600 mm) and under bio-

retention basins (minimum 300 mm), as well as OSD overflow drainage channels to mitigate any preferential pathways for soil 
leachate to directly enter surface water and stormwater to migrate to groundwater. The clay/geosynthetic liner should meet a 
maximum permeability of 1x10-9 m/s.  

• The liners should be monitored via inspection if possible (minimum yearly) or by installation and testing of monitoring well(s) and 
repaired if damaged or deteriorated.  

• All works undertaken in the area of the OSD stormwater infrastructure should not damage these liners. If damage occurs the liners 
need to be repaired as soon as practicable.  

12 PFHxS – Perfluorohexane sulfonate. 
13 Engineered Fill of a minimum 1 m thickness is to conform to one of the following:  
• Sandstone Fill from road header excavation, tunnel boring machine excavation or ripped or rock hammer excavation.  
• Approved imported fill materials. 
• Site won VENM or Excavated Natural Material (ENM).  

Engineered Fill acceptance is subject to confirmation testing of permeability by an accredited laboratory and must comply with the following: 
• Shale – one layer of ≥300 mm assuming a permeability of 1x10-8 m/s;  

OR 
• Site won Clay and Sandy Clay – two layers of ≥300 mm assuming a permeability between 1x10-8 and 5x10-8 m/s. 
• Sandy site won material is unlikely to be suitable. 

Where the thickness of Engineered Fill is less than 1m that described above, the surface cover must also include concrete pavement or a 
building slab.  
Engineered Fill shall be placed in accordance with the following requirements:  
• In near horizontal, laterally extensive layers of uniform material and thickness, deposited systematically across the work area as 

determined by the Geotechnical Inspection and Testing Authority (GITA).  
• The compacted thickness of each layer shall be equal to or less than 300 mm. Engineered Fill shall only be placed on subgrade in 

accordance with the Moorebank Intermodal Logistics Precinct: Bulk Earthworks Specification Area A, B, D (EPSM3813-021S REV 1) 
and approved by the GITA.  

• Engineered Fill shall be placed and compacted to a Dry or Hilf Density Ratios (Standard Compaction) of between 98% and 102%.  
• The placement moisture variation or Hilf moisture variation shall be controlled to be between 2% dry of optimum and 2% wet of 

optimum.  
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Appendix D – EMP07 

References to capping and engineered fill requirements also reflected within procedure EMP07 
(Appendix D): 

“Soil Reuse Zone 3 (beneath sub-divided area for warehouse development / lease area) 

Soil that meets the criteria in Table 8 for Soil Reuse Zone 3 (beneath sub-divided area for warehouse 
development / lease area) can be used within the areas presented in Figure 5, subject to the following 
management measures:  

• Materials must be placed at least 1 m above groundwater (seasonal maximum). 
• Materials must be placed beneath Engineered Fill, concrete or a clay liner or equivalent 

geosynthetic liner. 
• Engineered Fill of a minimum 1 m thickness is to conform to one of the following: 

o Sandstone Fill from road header excavation, tunnel boring machine excavation or 
ripped or rock hammer excavation. 

o Approved imported fill materials. 
o Site won VENM or excavated natural material (ENM). 
o Where the thickness of Engineered Fill is less than 1m that described below, the surface 

cover must also include concrete pavement or a building slab. 
• Engineered Fill acceptance is subject to confirmation testing of permeability by an accredited 

laboratory and must comply with the following: 
o Shale – one layer of ≥300 mm assuming a permeability of 1x10-8 m/s;  

OR 
o Site won Clay and Sandy Clay – two layers of ≥300 mm assuming a permeability of 

between 1x10-8 and 5x10-8 m/s. 
o Sandy site won material is unlikely to be suitable.” 
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RECOMMENDATIONS 

The capping of landscape areas is required under the MPW LTEMP (EP Risk 2020). Additional 
excavation in areas of PFAS reuse may be required to satisfy the MPW LTEMP (EP Risk 2020) or LTEMP 
for the land.  

If the capped surface is to remain exposed for extended periods prior to completion of surface works, 
desiccation, wetting up and erosion of the pad surface is possible. To reduce the likelihood of damage 
and to maintain the cap integrity, the following should be considered (PSM 2023): 

• Placement of a sacrificial layer (comprising road base or equivalent). 

• Grade the pad surface to reduce standing water and likelihood of concentrated flows. 

• Minimise time between bulk earthworks and surface completion works. 

• Limit vehicular and plant access.  

• Provide routine inspections.  

If the surface is damaged, it must be replaced in accordance with the MPW LTEMP (EP Risk 2020) and 
this Addendum (02).  

Additional management measures are included within the CostinRoe Consulting (ContinRoe 202114) 
Construction Soil and Water Management Plan (CSWMP). 

Temporary management of the capping surface is to be included within the LTEMP for the land.  

CLOSURE 

This summary letter has been prepared by Alex Thomson, a Certified Environmental Practitioner 
(CEnvP) of EP Risk Management Pty Ltd. Please feel free to contact the undersigned on 0433 309 328 
should you have any queries. 

Yours sincerely, 

 
Senior Environmental Scientist  
Certified Environmental Practitioner (1403) 
EP Risk Management Pty Ltd 
ABN: 81 147 147 591 

  

  

 
14 ConstinRoe (2021), Construction Soil and Water Management Plan, dated 30 November 2021 (ref: Co13455.07-03_18.rpt) 
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LIMITATIONS 

This Addendum 02 – Moorebank Precinct West (MPW) Long-Term Environmental Management Plan 
(LTEMP) Version 12 – Engineered Fill in Warehouse PFAS Re-use Zone 3 was conducted on the behalf 
of Logos Property Pty Ltd for the purpose/s stated above.  

EP Risk has prepared this document in good faith, but is unable to provide certification outside of 
areas over which EP Risk had some control or were reasonably able to check. The report also relies 
upon information provided by third parties. EP Risk has undertaken all practical steps to confirm the 
reliability of the information provided by third parties and do not accept any liability for false or 
misleading information provided by these parties. 

It is not possible in an Addendum 02 – Moorebank Precinct West (MPW) Long-Term Environmental 
Management Plan (LTEMP) Version 12 – Engineered Fill in Warehouse PFAS Re-use Zone 3 to present 
all data, which could be of interest to all readers of this report.  Readers are referred to any referenced 
investigation reports for further data.   

Users of this document should satisfy themselves concerning its application to, and where necessary 
seek expert advice in respect to, their situation. 

All work conducted and reports produced by EP Risk are based on a specific scope and have been 
prepared for Logos Property Pty Ltd and therefore cannot be relied upon by any other third parties 
unless agreed in writing by EP Risk. 

The report(s) and/or information produced by EP Risk should not be reproduced and/or 
presented/reviewed except in full.



29 June 2023 
Ref: EP1489.019_Addendum 02_v1 

 

 
 

 
Attachment 1 – EnRiskS (2022) 

  



 

1 | P a g e  

14 October 2022 

Logos Property 
Level 29 / Aurora Place 
88 Phillip Street 
Sydney NSW 2000  
 
Attn:  

PFAS at MPW: engineered fill in the warehouse area   

1.0 Introduction and background 
Environmental Risk Sciences Pty Ltd (enRiskS) has been engaged by Logos Property (Logos) to prepare a letter 
in relation to the re-use of soil with per- and polyfluoroalkyl substances (PFAS) at Moorebank Precinct West 
(MPW).  

The letter relates to the re-use of soil in Soil Re-use Zone 2 – soil beneath the warehouse areas previously 
considered by enRiskS in our risk assessment entitled:  

◼ enRiskS (2020), Moorebank Intermodal Terminal: LTEMP Material Reuse Risk Assessment for PFAS, 
letter to Moorebank Intermodal Company, dated 30 September 2020 and updated on 9 October 
2020.  

It is noted that this area is described as Soil Re-use Zone 3 – soil beneath subdivided area for warehouse 
development/lease area in Table 8 of the EP Risk (2020) Long-Term Environmental Management Plan, 
Moorebank Precinct West (MPW), reference EP1489.001 version 12, 27 October 2020 (the “LTEMP”). 

The enRiskS (2020) risk assessment considered 2 management measures that were proposed to be 
implemented for this soil re-use zone comprising the presence of impervious pavements and the presence of 
at least 1 m thickness of engineered fill. Logos have indicated that the thickness and type of engineered fill is 
currently being reviewed and have requested further assessment to determine the required thickness and 
type of engineered fill, without reinstating the need for leachability testing of the fill for PFAS.  

Relevant background information for MPW is provided in enRiskS (2020) and is not repeated in this letter.  

2.0 Objectives  
The objectives of the risk assessment presented in this report are to: 

◼ determine the required minimum thickness of engineered fill  
◼ review the required type of engineered fill from the following options: 

o sandstone fill from road header excavation, tunnel boring machine excavation or ripped or 
rock hammer excavation 

o approved imported fill materials 
o site won virgin excavated natural material (VENM) or excavated natural material (ENM) 
o site won materials that are not VENM or ENM 

The presence of impervious pavements has also been addressed for completeness.  

This assessment comprises as review of the enRiskS (2020) risk assessment in relation to the required depth 
and type of engineered fill (as specified above) in the context of PFAS risk issues relevant to Soil Re-use Zone 

Environmental Risk Sciences Pty Ltd 
PO Box 2537 
Carlingford Court NSW 2118 
 
Phone: +61 2 9614 0297 
Fax: +61 2 8215 0657 
inquiry@enrisks.com.au  
 
www.enrisks.com.au  
 

mailto:inquiry@enrisks.com.au
http://www.enrisks.com.au/
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2 – soil beneath the warehouse area, based on the information available to 26 September 2022. No other 
risk issues, parts of MPW or requirements of the LTEMP have been considered.  

3.0 Methodology 
Consistent with enRiskS (2020), the approach taken for the assessment of human health and environmental 
risks is in accordance with guidelines/protocols endorsed by Australian regulators, including: 

◼ Australian and New Zealand Fresh and Marine Water Guidelines (ANZG 2018) 
◼ enHealth Environmental Health Risk Assessment, Guidelines for Assessing Human Health Risks from 

Environmental Hazards (enHealth 2012). 
◼ PFAS National Environmental Management Plan (the “PFAS NEMP”), Version 2.0, January 2020 

(HEPA 2020) 
◼ National Environmental Protection Measure – Assessment of Site Contamination (ASC NEPM). 

Additional guidance has been sought from international sources, and referenced within this document 
where relevant, however, international guidance has not been adopted where it is inconsistent with 
Australian regulatory or policy settings.  

It is noted that enRiskS (2020) was based on existing information assessments including the following:  

◼ enRiskS (2019a), Land Human Health and Ecological Risk Assessment (Land HHERA), Report to 
Moorebank Intermodal Company Limited, Draft, 6 May 2019 

◼ enRiskS (2019b), Waterway Human Health and Ecological Risk Assessment (Waterway HHERA), 
Report to Moorebank Intermodal Company Limited, Draft, 6 May 2019 

◼ EP Risk (2020), Long-Term Environmental Management Plan, Moorebank Precinct West (MPW), 
reference EP1489.001 version 10, 24 September 2020 (the “LTEMP”) 

◼ GHD (2019), Detailed Site Investigation (DSI) Summary Report, Moorebank Intermodal Company 
Limited, Moorebank Precinct West, July 2019 

◼ NSW EPA (2019), Environment Protection Licence (EPL) 21054. 

4.0 Review of risk issues 

4.1 Soil Re-use Zone 2 
Logos have indicated that 90% of Soil Re-use Zone 2 will be covered with impervious pavements comprising 
warehouses/offices, hard landscaping, car parks and internal access roads. The remainder of the zone is 
required to be covered with soft landscaping.  

Given the significant coverage of this zone with impervious pavements, and the highly disturbed nature of 
the environment in this zone post construction, there are not expected to be any risk issues of concern for 
terrestrial receptors. Potential risks to terrestrial ecosystems have not been considered further in this 
assessment. However, water may infiltrate the surface in areas of the zone with soft landscaping, and there 
is the potential for the leaching of PFAS to groundwater and the aquatic environment of the Georges River 
following the re-use of soil with PFAS. This may result in PFAS impacts to the aquatic environment, through 
direct toxicity or following bioaccumulation.  

There are no water features present in Soil Re-use Zone 2, and this zone is located over 200 m away from the 
Georges River (to the west) and 50 m away from the OSD infrastructure (also to the west). Hence, significant 
dilution and mixing of PFAS would occur prior to any water with PFAS sourced from the re-used soil reaching 
and entering the aquatic environment of Georges River. Irrespective of this, the potential for leaching has 
been considered further in this assessment.  
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The key factor that affects the potential for the leaching of PFAS from soil to groundwater/surface water is 
the rate of water infiltration through the overlying (PFAS free) materials and then through the re-used soil 
containing PFAS. The infiltration rate describes the gradual movement of water (rainwater or stormwater) 
through an unsaturated zone comprising layers of soil (or other materials including pavements). The 
infiltration rate is directly related to the permeability of the materials and the permeability of the materials 
is dependent on the porosity of the materials. This process is very different to the movement of water in a 
saturated zone, such as an aquifer, where there is a hydraulic head which causes flow under pressure. 

For water to infiltrate to the soil containing PFAS (which could result in the leaching of PFAS from such soil), 
it would need to move through the compacted fill materials and/or the overlying impervious pavements. 
Where infiltration through the surface materials is negligible or does not occur, infiltration water would not 
reach the underlying soil with PFAS. Hence, there is no (or a negligible) mechanism for the leaching of PFAS 
to occur. Where no (or negligible) leaching can occur, there would be no migration of PFAS from re-used soil 
to groundwater and surface water.  

Further discussion is provided below.   

4.2 Presence of impervious pavements 
Impervious pavements expected to be present in Soil Re-use Zone 2 post development include: 

◼ warehouse slabs – expected to be between 0.25 and 0.5 m thick 
◼ terminal pavements that include concrete or asphalt overlying a cementitious base course – 

expected to be between 0.3 to 0.5 m thick 
◼ roads, car parks and other areas with asphalt paving – expected to be between 0.15 to 0.2 m thick.  

Logos have indicated that 44% of these pavements would be within warehouses, where the warehouse 
building would ensure no water was present on the concrete, at any time, and hence no infiltration can 
occur. For concrete beneath warehouse buildings, there would be no rainfall on these surfaces, and no 
infiltration. Where there is no infiltration of water, there is no potential for the leaching of PFAS from re-
used soil. This means that the exposure and transport pathway between PFAS in re-used soil and 
groundwater and environmental receptors within the Georges River is incomplete. Where there are no 
exposures to PFAS in re-used soil, there are no environmental risks from PFAS in re-used soil, and no need 
for any further assessment of risks.   

The remainder of the pavement area, that is outdoors, would receive rainfall. This rainfall would need to 
penetrate the pavement before reaching the soil with PFAS, where this water could then leach PFAS from 
the soil and transport it further (where sufficient ongoing infiltration may occur) to groundwater. However, 
the published permeability of concrete is very low, around 1x10-11 m/s for brick aggregate concrete and 
hardened concrete (Ahmad & Hossain 2017). The time in days for rainfall to penetrate pavements proposed 
for Soil Re-use Zone 2, based on a permeability of 1x10-11 m/s, is (in round figures): 

◼ minimum pavement thickness of 0.15 m: 174,000 days1 
◼ maximum pavement thickness of 0.5 m: 579,000 days.2  

For the Moorebank area, the annual rainfall is on average 868 mm/year, with 82.3 days/year recording ≥1 
mm rain (average for Bankstown Airport for 1968 to 2022)3. This number of rain days is orders of magnitude 
less than needed for infiltration of the proposed impervious pavements that will be present above the re-
used soil. Based on an upper bound estimate of 82 rain days/year, the time in years for rainfall to penetrate 

 
1 Calculated as follows: 0.15 m divided by 1x10-11 m/s, divided by 86,400 s/d. 
2 Calculated as follows: 0.5 m divided by 1x10-11 m/s, divided by 86,400 s/d. 
3 http://www.bom.gov.au/climate/averages/tables/cw_066137.shtml.  

http://www.bom.gov.au/climate/averages/tables/cw_066137.shtml
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pavements proposed for Soil Re-use Zone 2 (assuming no evaporation and no runoff), based on a 
permeability of 1x10-11 m/s, is (in round figures): 

◼ minimum pavement thickness of 0.15 m: 2,000 years 
◼ maximum pavement thickness of 0.5 m: 7,000 years.   

In addition, rainfall on these surfaces would be expected to runoff or evaporate between rainfall events, 
which means the water would not accumulate on the concrete surface for sufficient time for infiltration to 
occur. 

Hence, the exposure pathway between PFAS in re-used soil beneath outside pavements and environmental 
receptors is also considered to be incomplete, and there is no need for any further assessment of risks.  

As there is not expected to be any infiltration through impervious pavements, either inside of outside of 
buildings, the placement of engineered fill beneath the pavements, or any other management measures to 
manage leaching to the environment, is not considered necessary (although it is acknowledged that the 
placement of fill may be required for geotechnical reasons or site levelling).   

The need for the placement of engineered fill in areas of Soil Re-use Zone 2 with no impervious pavements is 
considered in Section 4.3. 

4.3 Engineered fill 
In areas not covered by impervious pavements, the potential for PFAS in re-used soil to leach to the 
environment will depend on the permeability of the engineered fill, the thickness of the engineered fill, and 
the amount of rainfall on the engineered fill (where evaporation is neglected).   

The following information is available in relation to how the engineered fill will be placed: 

1. Engineered Fill shall be placed in accordance with the following requirements: 
a) In near horizontal, laterally extensive layers of uniform material and thickness, deposited 

systematically across the work area as determined by the Geotechnical Inspection and 
Testing Authority (GITA). 

b) The compacted thickness of each layer shall be equal to or less than 300 mm. Engineered Fill 
shall only be placed on subgrade in accordance with the Moorebank Intermodal Logistics 
Precinct: Bulk Earthworks Specification Area A, B, D (EPSM3813-021S REV 1) and approved 
by the GITA. 

2. Engineered Fill shall be placed and compacted to a Dry or Hilf Density Ratios (Standard Compaction) 
of between 98% and 102%. 

3. The dry bulk density for the imported sandstone VENM is approximately 2,100 kg/m3 loose material. 
Compaction, as specified, would increase the bulk density (and decrease porosity). 

4. The placement moisture variation or Hilf moisture variation shall be controlled to be between 2% 
dry of optimum and 2% wet of optimum. 

It is understood that compaction of engineered fill is required to achieve the geotechnical characteristics 
required for the development. Compaction is the compression of a non-saturated soil resulting in reduction 
of the volume and increase in the density of a given mass of soil. Compaction is used to maximise dry 
density, reduce compressibility and decrease permeability. The more compacted the material, the lower the 
porosity, and the lower the potential for infiltration of water through (and subsequent leaching of PFAS 
from) soil. Hence, the permeability of compacted materials is expected to be low. The permeability of such 
materials may be 1x10-5 to 1x10-11 m/s 4, with a value around 1x10-7 m/s relevant to mixtures of sand, silt and 

 
4 http://www.fao.org/tempref/FI/CDrom/FAO_Training/FAO_Training/General/x6706e/x6706e09.htm  

http://www.fao.org/tempref/FI/CDrom/FAO_Training/FAO_Training/General/x6706e/x6706e09.htm
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clay (likely uncompacted) and understood to be a conservative and achievable estimate for the engineered 
fill.  

The time for continuous rainfall to penetrate the engineered fill proposed for Soil Re-use Zone 2, based on 
assumed permeabilities of 1x10-7 to 1x10-9 m/s, and a range of potential engineered fill depths, is 
summarised in Table 4.1. As noted above, the upper bound average number of rain days for MPW is 
conservatively assumed to be 82 days/year. These calculations assume no evaporation occurs and the 
rainfall does not runoff but can pool at the surface allowing infiltration to occur following rainfall. Hence 
these calculations are considered to be conservative. 

Table 4.1: Summary of calculated infiltration times based on permeability and thickness of fill 
Assumed permeability 
of engineered fill 

Assumed thickness of 
engineered fill (m) 

Calculated infiltration 
time (days) 

Calculated infiltration 
time (years) based on 
82 days/year rain 

1x10-7 m/s 0.1 12 0.1 
0.2 23 0.3 
0.3 34 0.4 
0.4 46 0.6 
0.5 58 0.7 
0.6 69 0.9 
0.7 81 1.0 
0.8 93 1.1 
0.9 104 1.3 
1.0 116 1.4 

    
1x10-8 m/s 0.1 116 1.4 

0.2 231 2.8 
0.3 347 4.2 
0.4 463 5.6 
0.5 597 7.1 
0.6 694 8.5 
0.7 810 10 
0.8 926 11 
0.9 1,042 13 
1.0 1,157 14 

    

1x10-9 m/s 0.1 1,157 14 
0.2 2,315 28 
0.3 3,472 42 
0.4 4,630 57 
0.5 5,787 71 
0.6 6,944 85 
0.7 8,102 99 
0.8 9,259 113 
0.9 10,417 127 
1.0 11,574 141 

 

Review of Table 4.1 indicates that there is little difference in the calculated infiltration time in days for 0.8 m, 
0.9 m and 1.0 m thickness of engineered fill with a permeability of 1x10-7 m/s. For these fill thicknesses, the 
calculated infiltration time in days is greater than the upper bound average estimate of 82 rain days/year. 
Hence, the required thickness of engineered fill with a permeability of 1x10-7 m/s can be decreased from 1.0 
m to ≥0.8 m. 

Where the permeability of the engineered fill is ≥1x10-8 m/s, the thickness of the engineered fill can be 
reduced to ≥0.1 m to achieve the same outcome.  
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Where the permeability of the engineered fill is ≥1x10-9 m/s, the thickness of the engineered fill can be 
reduced to ≥0.01 m to achieve the same outcome.  

The following types of engineered fill are proposed for the site (refer to Section 2.0): 

◼ sandstone fill from road header excavation, tunnel boring machine excavation or ripped or rock 
hammer excavation 

◼ approved imported fill materials 
◼ site won VENM or ENM 
◼ site won materials that are not VENM or ENM. 

All the above types of engineered fill are considered appropriate for use, so long as they comply with all 
other requirements including those specified in the LTEMP for total concentrations of PFAS. As noted above, 
it is the permeability and depth of the engineered fill that determines leaching potential, not the type of fill 
per se. Hence, it is acceptable to “mix and match” engineered fill types depending on availability and/or 
compaction and development considerations, to maximise project outcomes and the re-use of soil with PFAS 
at MPW, in accordance with the NSW waste hierarchy. 

4.4 Uncertainties 
The assessment has assumed that the upper bound average estimate of 82 rain days/year. This upper bound 
average estimate is considered conservative as it assumes that: 

◼ rain days are consecutive 
◼ water pools at the surface allowing for infiltration to occur 
◼ all rainwater infiltrates the soil profile: 

o there is no drying of soil in between rain days 
o there is no runoff  
o there is no transpiration (water uptake by plants which is released as vapour into the air) 
o there is no evaporation of water from the soil surface.  

It is also unlikely that 1 mm rainfall would be adequate to facilitate the leaching of PFAS from re-used soil to 
the environment; higher rainfall volumes are likely to be required. The number of days with ≥10 mm and ≥20 
mm rainfall relevant to MPW over the last 14 months is presented in Table 4.2. 

Table 4.2: Summary of MPW rainfall (BOM Bankstown Airport AWS) 
Year Number of days with 

≥1 mm rainfall 
Number of days with 
≥10 mm rainfall 

Number of days with 
≥20 mm rainfall 

August 2021 3 2 2 
September 2021 3 1 0 
October 2021 9 2 0 
November 2021 10 8 2 
December 2021 7 3 1 
January 2022 11 4 4 
February 2022 18 8 5 
March 2022 20 15 11 
April 2022 14 3 2 
May 2022 12 4 1 
June 2022 1 0 0 
July 2022 16 5 4 
August 2022 7 0 0 
TOTAL 131 55 32 

 

Review of Table 4.2 indicates that the use of rainfall averages ≥1 mm for the assessment is conservative, as 
rainfall of ≥10 mm and ≥20 mm, which would be more likely to facilitate leaching, is 42% and 24% less likely 
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to occur respectively. If the upper bound average estimate of 82 rain days/year was decreased to 34 rain 
days/year (i.e. 42% of the value), the thickness of fill with a permeability of 1x10-7 m/s could be decreased to 
≥0.3 m (refer to Table 4.1).  

5.0 Conclusions 
The following can be concluded based on the assessment undertaken and considering the identified 
uncertainties: 

◼ the potential for the leaching of PFAS from re-used soil beneath inside and outside pavements is 
negligible; this means that the exposure pathway between PFAS in re-used soil beneath pavements 
and environmental receptors is incomplete, and there are no environmental risks following the re-
use of soil 

◼ the placement of engineered fill beneath inside and outside pavements, or any other management 
measures to manage leaching to the environment, is not considered necessary (although it is 
acknowledged that the placement of fill may be required for geotechnical reasons or site levelling).   

◼ the required thickness of engineered fill in areas not covered by pavements is as follows: 
o engineered fill permeability of ≥1x10-7 m/s: ≥0.8 m 
o engineered fill permeability of ≥1x10-8 m/s: ≥0.1 m 
o engineered fill permeability ≥1x10-9 m/s: to ≥0.01 

◼ it is the permeability and depth of the engineered fill that determines leaching potential, not the 
type of fill per se, hence, all reviewed engineered fill types are considered appropriate for use so 
long as they comply with all other requirements including those specified in the LTEMP for total 
concentrations of PFAS 

◼ it is acceptable to “mix and match” engineered fill types depending on availability and/or 
compaction and development considerations, to maximise project outcomes and the re-use of soil 
with PFAS at MPW, in accordance with the NSW waste hierarchy. 

6.0 Limitations 
Environmental Risk Sciences Pty Ltd has prepared this report for the use of Logos in accordance with the 
usual care and thoroughness of the consulting profession. It is based on generally accepted practices and 
standards at the time it was prepared. No other warranty, expressed or implied, is made as to the 
professional advice included in this report.  

It is prepared in accordance with the scope of work and for the purpose outlined in this report. 

The methodology adopted and sources of information used are outlined in this report. Environmental Risk 
Sciences Pty Ltd has made no independent verification of this information beyond the agreed scope of works 
and assumes no responsibility for any inaccuracies or omissions. No indications were found that information 
contained in the reports provided for use in this assessment was false. 

This report was prepared in August to October 2022 and is based on the information provided and reviewed 
at that time. Environmental Risk Sciences Pty Ltd disclaims responsibility for any changes that may have 
occurred after this time. 

This report should be read 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. This report does not purport to give legal advice. Legal 
advice can only be given by qualified legal practitioners. 

This work is copyright. Apart from any use permitted under the Copyright Act 1968, no part may be 
reproduced by any process, nor may any other exclusive right be exercised, without the permission of 
enRiskS. Any reference to all or part of this report by third parties must be attributed to enRiskS (2022). 
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Yours sincerely, 

 

Dr (Fellow ACTRA) 
Principal/Director 
Environmental Risk Sciences Pty Ltd 
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TECHNICAL MEMO 

JBS&G 58753‐150453 (Rev 0) 

DATE:   6 March 2023 

TO:   

CC:   

FROM:   

Moorebank Precinct West (MPW) – Capping for Areas of PFAS Reuse, Moorebank Intermodal 

Precinct (MIP), NSW 

Introduction 

JBS&G Australia Pty Ltd (JBS&G) was engaged by LOGOS Property (LOGOS, the Client) to provide 
environmental services for Moorebank Precinct West (MPW) at the Moorebank Intermodal Precinct 
(MIP), Moorebank, NSW. LOGOS requested JBS&G to review recent advice regarding the capping of 
PFAS impacted soils in reuse areas and summarise the approach to be adopted for the ongoing 
capping at Moorebank. 

The reviewed documents included: 

 LTEMP Material Reuse Risk Assessment for PFAS. 9 October 2020. Environmental Risk 
Sciences Pty Ltd (EnRiskS 2020) 

 Long‐Term Environmental Management Plan, Moorebank Precinct West. 27 October 2020. 
EP Risk Management Pty Ltd. EP1489.001 v12. (LTEMP, EP Risk 2020) 

 PFAS at MPW – Engineered Fill in the Warehouse Area. 14 October 2022. Environmental Risk 
Sciences Pty Ltd (EnRiskS October 2022).  

 Site Audit Interim Advice 07 – Review of the EnRiskS letter discussing PFAS at MPW – 
engineered fill in the warehouse area. 31 October 2022. Enviroview (IA 0301‐2020‐0_07)  

 Approved Imported Fill for PFAS Capping Technical Memo. 16 December 2022. JBS&G 
(58753‐149068 (Rev 0)). 

 Email: Memo ‐ LTEMP 1m Cap. Enviroview 19 December 2022 
 Email RE: Permeability of Materials on site. Pells Sullivan Meynink (PSM) 22 February 2023 

Background 

Where site won PFAS soils are reused on site, the management measures outlined in the LTEMP 
Table 8 and EMP07 indicate that for Soil Reuse Zone 2, 3 and 4, materials must be placed at least 
1 m above groundwater (seasonal maximum), and materials must be placed beneath Engineered Fill, 
concrete, or a clay liner or equivalent geosynthetic liner. 

The risk assessment on which PFAS management measures were based (enRiskS 2020), assumed a 
permeability value of around 1x10‐7 m/s for Engineered Fill and relates to “mixtures of sand, silt and 
clay (likely uncompacted)”. 

The LTEMP requires Engineered Fill to be a minimum of 1 m thickness, and conform to one of the 
following:  

● Sandstone Fill from road header excavation, tunnel boring machine excavation or ripped or 
rock hammer excavation. 



JBS&G 58753‐150453 (Rev 0) 

 
©JBS&G Australia Pty Ltd | www.jbsg.com.au | ABN 62 100 220 479  2

● Approved imported fill materials. 

● Site won VENM or Excavated Natural Material (ENM). 
Following a review of assessments provided to LOGOS, and interim advice from the Site Auditor, the 
following is noted in relation capping of PFAS reuse areas within the developable portion of MPW: 

 Under pavements/warehousing there is no depth requirement for Engineering Fill within a 
PFAS reuse, or other, areas (LTEMP 2020). 

 In relation to proposed landscape areas a clay1 cap of 0.5 m (or geosynthetic liner) is 
required, and/or a growth medium greater than the maximum root depth of vegetation 
above the clay (LTEMP 2020). However, reuse of PFAS under proposed landscape areas has 
not been finalised and therefore the extent of clay capping required (or equivalent 
geosynthetic liners) is not currently defined. 

 Further to the assessments undertaken by EnRiskS in support of the LTEMP (EP Risk 2020), 
EnRiskS undertook an assessment of the required minimum thickness of Engineered Fill 
(EnRiskS October 2022) for MPW. While it was estimated by EnRiskS that the minimum 
required thickness of Engineered Fill in areas not covered by pavements were as follows: 

o engineered fill permeability of ≥1x10‐7 m/s: ≥0.8 m 
o engineered fill permeability of ≥1x10‐8 m/s: ≥0.1 m 
o engineered fill permeability ≥1x10‐9 m/s: to ≥0.01, 

the Auditor did not agree that either 10cm or 1cm of fill, in the absence of a slab/pavement, 
would be sufficient (Enviroview, October 2022). He notes the fill serves the purpose to also 
provide a clear ‘isolating’ layer above the PFAS‐impacted materials and where no pavement 
is proposed it provides a ‘durable’ surface material to protect from damage over time. 

 Geotechnical permeability testing (PSM 2023) has established: 
o Conservatively, imported shale fill would have a permeability in place of less than 

10‐8 m/s; 
o The site won material is variable, varying between sand, silty sand, clayey sand to 

sandy clays. Site won clay or sandy clay is likely to have a permeability between 
1x10‐8 and 5x10‐8 m/s. The clayey sands and silt sand probably has permeability in 
the order of 1x10‐7 m/s; 

o In relation to the EnRiskS estimate of minimum required thickness of Engineered Fill 
(October 2022), the geotechnical advice is that: 
 1 layer ‐ 300 mm of imported shale would be sufficient to satisfy 

permeability requirements. 
 2 layers ‐ 600 mm of site won clay and sandy clay would be sufficient.  Some 

testing to confirm advice would be required. 
 Sandy site won material is unlikely to be suitable. 

o Nevertheless, from a geotechnical suitability point of view, two layers of imported 
shale, or imported shale blended with site won or sandstone fill provides advantages 
regarding long term trafficability, reactivity, and potentially CBR. 

   

 
1 Maximum permeability of 1x10‐9 m/s. 
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Advice 

Under proposed pavements/warehousing the placement of Engineering Fill to satisfy geotechnical 
requirements would satisfy the requirements of the LTEMP. The placement of imported materials 
and/or site won VENM/ENM would additionally have an advantage in reducing the generation of 
PFAS impacted stormwater runoff prior to the construction of pavements/warehousing and reduce 
water management costs, as well as mitigate the potential migration of PFAS to groundwater. 

In landscape areas a clay cap of 0.5 m (or geosynthetic liner) and a growing medium is required, 
however the location of PFAS impacted soil reuse coincident with landscaping is not currently 
defined. It is recommended that consideration be given to “retrofitting” the capping of landscape 
areas required under the under LTEMP (EP Risk 2020) during the construction phase. Retrofitting 
may require the management of surplus PFAS impacted spoil, either within MPW or disposed offsite. 
Retrofitting could be managed under an area specific LTEMP. 

The Site Auditor should be consulted in relation to the retrofitting of capping requirements in 
landscape areas overlying PFAS impacted soils reuse areas. 

Attachments: 

1) Limitations 
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Attachment 1 ‐ Limitations  

This advice has been prepared for use by the client who has commissioned the works in accordance 
with the project brief only, and has been based in part on information obtained from the client and 
other parties.  

The advice herein relates only to this project and all results conclusions and recommendations made 
should be reviewed by a competent person with experience in environmental investigations, before 
being used for any other purpose.   

JBS&G accepts no liability for use or interpretation by any person or body other than the client who 
commissioned the works.  This report should not be reproduced without prior approval by the client, 
or amended in any way without prior approval by JBS&G, and should not be relied upon by other 
parties, who should make their own enquires. 

Sampling and chemical analysis of environmental media is based on appropriate guidance 
documents made and approved by the relevant regulatory authorities.  Conclusions arising from the 
review and assessment of environmental data are based on the sampling and analysis considered 
appropriate based on the regulatory requirements. 

Limited sampling and laboratory analyses were undertaken as part of the investigations undertaken, 
as described herein.  Ground conditions between sampling locations and media may vary, and this 
should be considered when extrapolating between sampling points.  Chemical analytes are based on 
the information detailed in the site history.  Further chemicals or categories of chemicals may exist 
at the site, which were not identified in the site history and which may not be expected at the site. 

Changes to the subsurface conditions may occur subsequent to the investigations described herein, 
through natural processes or through the intentional or accidental addition of contaminants.  The 
conclusions and recommendations reached in this report are based on the information obtained at 
the time of the investigations.   

This advice does not provide a complete assessment of the environmental status of the site, and it is 
limited to the scope defined herein.  Should information become available regarding conditions at 
the site including previously unknown sources of contamination, JBS&G reserves the right to review 
the advice in the context of the additional information. 
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From:
Sent: Thursday, 30 March 2023 12:31 PM
To:
Cc:
Subject: FW: Permeability of Materials on site.

Hi , 
 
PSM email as discussed. 
 

 
 

 
Gadigal Country | Level 1, 50 Margaret Street, Sydney, NSW 
T: 02 8245 0300 |   W: jbsg.com.au | L: Conditions and Limitations 

 

 
 

From:    
Sent: Wednesday, 22 February 2023 9:23 AM 
To:   
Cc:  

 
Subject: RE: Permeability of Materials on site. 
 

***[EXTERNAL EMAIL] Stop and think before opening attachments, clicking or responding.*** 

 
 
1. Minimum thickness of imported shale fill cap 
Based on the information provided in your email on 14 February, where the permeability of the “capping” is 10‐8 m/s 
a minimum capping thickness of 0.1 m can be adopted.  
 
Based on the testing completed to date we consider that it would be appropriately conservative to assume that 
imported shale fill shall have a permeability in place of less than 10‐8 m/s.  The lab permeabilities are an order of 
magnitude less than this.   
 
It follows that a single layer of 300 mm imported shale fill would provide sufficient capping from an environmental 
point of view. 
 
2. Use of site won materials as the environmental cap 
The site won material is variable, varying between sand, silty sand, clayey sand to sandy clays. 
 
Site won material that can be characterised by the GITA as comprising clay or sandy clay is likely to have a 
permeability between 1x10‐8 and 5x10‐8 m/s site won material.  Our understanding of the email you have provided 
indicates that for such materials a thickness of between 0.4 m and 0.5 m would be equivalent to the 0.8 m of 1x10‐7 
m/s.  Some testing of the site won material would be useful to confirm an appropriate permeability. 
 



2

The clayey sands and silt sand probably has permeability in the order of 1x10‐7 m/s.  The sands with minor fine 
components would be more permeable than this.  It would be difficult to consider these materials for use as the 
capping. 
 
3. Geotechnical implications 
Our IGDA for the project says the following relating to the surface material: 
 

We note that desiccation or wetting up and erosion of the pad surface is possible should it be exposed 
to the 
elements for an extended period of time following completion of the bulk earthworks and prior to the 
builder 
taking responsibility for the pad. 
To reduce the likelihood of this and to preserve the pad condition we recommend the following should 
be 
considered following completion of the bulk earthworks: 

 Placement of a sacrificial layer comprising road base or other equivalent material. 
 Grade the pad surface to: 

               ‒ Reduce the extent and severity of standing water during and after weather events 
               ‒ Reduce the likelihood of concentrated flows resulting in localised channel erosion 

 Minimise the time between the completion of earthworks and the builder commencing 
construction of the warehouse roof. 

 Limit vehicular and plant access until a roof has been installed. 
 

Where the more sandy site won material has been used and has been exposed to the weather it has resulted in 
need for reworking and sometimes deeper than a few 100 mm as well.  The same risks could be present for the 
sandy clays and clays should they be used as the capping. 
 
Using at least 600 mm of Sandstone or Shale fill on the surface significantly reduces the risk of exposure of finished 
surfaces resulting in need for reworking of the surface.  Sandstone Fill also increases the CBR and reduces the shrink 
reactivity.  Shale fill may also reduce the reactivity. 
 
That is from a geotechnical performance point of view keeping imported fill or a blend of imported and site won fill 
in the upper 600 mm has significant up side.   
 
4. Summary 
From contamination point of view: 
 

 1 layer  ‐ 300 mm of imported shale would be sufficient 
 2 layers – 600 mm of site won clay and sandy clay would be sufficient.  Some testing to confirm would be 

helpful. 
 Sandy site won material is unlikely to be suitable. 

 
From a geotechnical point of view: 

 2 layers of imported shale, or imported shale blended with site won or sandstone fill provides upsides with 
long term trafficability, reactivity, and potentially CBR. 

 
Please do not hesitate to contact the undersigned should you have any queries. 
 

o 

Principal 
 

 | 
 

BE Civil (Hons), MEngSc, NER 
  

Direct: 02 9812 5025 
 

 | 
 

Mobile: 
     

From:    
Sent: Tuesday, February 21, 2023 3:09 PM 
To:  
Cc:  

 



 
Subject: RE: Permeability of Materials on site. 
 

 
 
Have you had a chance to review? 
 
Thanks, 
 

 
 

 
 

logosproperty.com 

 

  

 

Please consider the environment before printing this email. 
 

This e-mail is confidential and may also be privileged. If you are not the intended recipient, please delete it and notify us immediately; you 
should not copy or use it for any purpose, nor disclose its contents to any other person. It is your responsibility to check any attachments 
for viruses and defects before opening or sending them access, see our privacy policy at logosproperty.com 
 
This email may contain information intended for the financial service clients of LOGOS Investment Manager Pty Ltd (ACN 623 281 345, 
AFSL 505699) and LOGOS Investment Management Pty Ltd (ACN 602 048 082, CAR 1260636) Any financial product advice is general 
advice and provided to wholesale clients only. See our website for further regulatory information at logosproperty.com 

An ESR Group Company 
 

 

From:    
Sent: Tuesday, 14 February 2023 2:57 PM 
To:   
Cc:  

Subject: Permeability of Materials on site. 
 

, 
 
We are investigating whether we can replace the entire top 1m of the site with a material as an alternative to 
Sandstone.  
 
Sandstone is identified in the LTEMP as suitable due a risk analysis (attached) which references a permeability of 10‐
7m/s. It also references a range of permeabilities: 
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As per your testing below, it indicates that we are actually achieving 10‐9m/s which would allow a significant 
reduction in the capping thickness (at least environmentally). 
 
Is there a way we can assume all shale we import will meet this? Is there any due diligence we should undertake? 
 
Further, is there a way we can characterise materials won on site as achieving a certain permeability under the 
compaction specified in the specification so that we can utilise site won materials as well? 
 
Kind regards, 
 

 
 

 

logosproperty.com 

 

  

 

Please consider the environment before printing this email. 
 

This e-mail is confidential and may also be privileged. If you are not the intended recipient, please delete it and notify us immediately; you 
should not copy or use it for any purpose, nor disclose its contents to any other person. It is your responsibility to check any attachments 
for viruses and defects before opening or sending them access, see our privacy policy at logosproperty.com 
 
This email may contain information intended for the financial service clients of LOGOS Investment Manager Pty Ltd (ACN 623 281 345, 
AFSL 505699) and LOGOS Investment Management Pty Ltd (ACN 602 048 082, CAR 1260636) Any financial product advice is general 
advice and provided to wholesale clients only. See our website for further regulatory information at logosproperty.com 

An ESR Group Company 
 

 

From:    
Sent: Tuesday, 24 January 2023 1:14 PM 
To:   
Cc:  

Subject: FW: PSM3813 ‐ Permeability tests on shale fill 
 

 
 
Please find attached completed reports from the lab. 
 
Reports confirm the material meets the requirement of: 

 Minimum permeability: 10‐7m/s 
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Geotechnical Engineer
 

 | 
 

BE (Hons) 
  

Direct: 02 9812 5932 
 

 | 
    

From:    
Sent: Monday, 23 January 2023 10:47 AM 
To:   
Cc:  

Subject: PSM3813 ‐ Permeability tests on shale fill 
 

 
 
We have received preliminary results from the lab via email regarding the permeability testing of the shale sampled 
on 10th Jan 2023 from crushed shale materials located within WH1. See email below for preliminary results. 
 
The results of all the permeability testing satisfy the requirement of:  

 Minimum permeability: 10‐7 m/s. 
 
The complete report from the lab is expected to arrive Tuesday or Wednesday. 
 
Regards, 
 
 

Geotechnical Engineer
 

 | 
 

BE (Hons) 
  

Direct: 02 9812 5932 
 

 | 
    

From:    
Sent: Monday, 23 January 2023 10:14 AM 
To:   
Cc:  

 
Subject: RE: PSM3813 ‐ Permeability tests on shale fill 
 
Hi   
 
Please find a table of the concluded triaxial permeability test results for the 5 shale samples below. 
 
Alliance Lab ID  Sample Source  MDD & OMC  Permeability (m/s) 

23‐22975A  Shale Sample #1  2.12 t/m3 & 8.5%  1*10‐9 
23‐22975B  Shale Sample #2  2.06 t/m3 & 8.5%  2*10‐9 
23‐22975C  Shale Sample #3  2.12 t/m3 & 8.5%  5*10‐10 
23‐22975D  Shale Sample #4  2.21 t/m3 & 7.5%  9*10‐10 
23‐22975E  Shale Sample #5  2.12 t/m3 & 8.5%  2*10‐9 

 
We are waiting for the index test results to finalise the sample descriptions shown on the reports, which will be 
ready tomorrow. The finalised reports will be forwarded to you by COB this Tuesday. 
 
 
 
Regards, 

 
 

PhD, MEng, BEng  
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Soil and Rock Technical Manager, Geotechnical Engineer 
 

  

Office Phone:
Admin Email:

Website:
Office & Lab:

Postal Address:
 

 

1800 288 188 
admin@allgeo.com.au 
allgeo.com.au 
8-10 Welder Road, Seven Hills NSW 2147 
PO Box 275, Seven Hills NSW 1730 

 

   

 

 
This email and any attachments are confidential and intended solely for the use of the individual or entity to whom they are addressed.  
Unless we provide express written consent, no part of our reports should be reproduced, distributed or communicated to any third party.  
If you received this communication in error, please notify the sender immediately. Unauthorised use of this communication is prohibited. 
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Appendix I  
CONSULTATION LOG 



  Long-Term Environmental Management Plan 
S1 and S2 Warehouses, Moorebank Precinct West Site, 400 Moorebank Avenue, Moorebank NSW 

 Logos Property Group Pty Ltd c/o Tactical Group Pty Ltd 
 

Consultation Log – Long Term Environmental Management Plan (LTEMP) – S1 and S2 Warehouses 
Item Original 

Version 
Date Stakeholder Communication Method Comments Changes Finalised 

Version 
1 - 05.10.2021 JBS&G Email – JBS&G email to 

Tactical (05.10.2021) 
Provision of Technical Memo: JBS&G 
51997 – 136836 (Rev 2), dated 19 May 
2021. 
Email: “It is recommended that it be 
confirmed with the Auditor that the use 
of asphalt paving as a isolating 
layer/management measure is 
appropriate and consistent with the risk 
assessment, and that subsequently 
asphalt paving as an isolating layer be 
explicitly incorporated into future 
LTEMPs applying to MPW.” 

Section 4.5.  vA_DRAFT 

2 - 11.12.2023 JBS&G JBS&G (2023), Moorebank Precinct West (MPW) S1 and S2 
Warehouses – Audit Area Summary Report, Moorebank Avenue, 
Moorebank NSW, dated 11 December 2023 (ref: 587563/155933 
(Rev A)). 

N/A vA_DRAFT 

3 - 21.12.2023 Logos / Tactical N/A Issued to Client (vA_DRAFT) N/A vA_DRAFT 
4 vA_DRAFT 21.02.2024 JBS&G JBS&G (2024), Moorebank Precinct West (MPW) S1 and S2 

Warehouses – Audit Area Summary Report, Moorebank Avenue, 
Moorebank NSW, dated 21 February 2024 (ref: 587563/155933 (Rev 
0)). 

Changes to reflect update 
to report.  

vB_DRAFT 

5 vA_DRAFT 12.03.2024 Logos / Tactical N/A Issued to Client (vB_DRAFT) N/A vB_DRAFT 
6 vB_DRAFT 13.03.2024 JBS&G Email – JBS&G email to 

Tactical (13.03.2024) 
Comment on PPE/RPE within EMP 7. Amended.  v0 

7 vB_DRAFT 13.03.2024 Aspect 
Environmental 

Email – Aspect 
Environmental email to 
Tactical (13.03.2024). 
Attached comments in 
PDF. 

Comments in relation to CDC for 
warehouse development.  
Additional general comments. 

Response provided. 
Updated as required.  

v0 

8 vB_DRAFT 18.03.2024 Logos / Tactical N/A Issued to Client (v0) N/A v0 
 



 

 




