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Dear Mark 

Pilot Trial Success Parameters Document Summary - Barangaroo South, Hickson Road, Millers Point 

1.0 Introduction 

AECOM Australia Pty Limited (AECOM) has been engaged by Lend Lease (Millers Point) Pty Ltd (Lend Lease) to 
prepare this Pilot Trial Success Parameters Document (SPD). This document has been prepared to accompany 
a Development Application (DA) for remediation of part of Hickson Rd at Millers Point (SSD 6617), to be 
submitted to the Minister for Planning and Environment pursuant to the Part 4 of the Environmental Planning and 
Assessment Act, 1979.   

This SPD was prepared to describe the parameters proposed to be used to demonstrate the success, or 
otherwise, of the proposed in situ remediation Pilot Trial (‘Pilot Trial’) to be undertaken within that part of the NSW 
EPA Declaration Area that is located within Hickson Road (hereafter referred to as the Site, refer to Figure 1). 

1.1 EPA Declaration Area (#21122) 

In May 2009, the NSW Environment Protection Authority (EPA), determined that part of the Barangaroo site, 
including a portion of Hickson Road (corresponding with part of a former gas works) was contaminated in such a 
way as to present a significant risk of harm (SROH1) to human health and the environment.  As a consequence, 
the NSW EPA declared this area to be a Remediation Site (Declaration Number 21122; Area Number 3221) 
under the then section 9 of the Contaminated Land Management (CLM) Act (1997).  The area of Hickson Road to 
be remediated is located within the declared area. 

The Remediation Site Declaration (Number 21122) indicates that the area of the declaration (‘Declaration Area’) 
coincides with the known footprint of the former Millers Point gasworks facilities.  This area is located on part of 
Barangaroo and part of Hickson Road adjacent to Barangaroo. 

In accordance with Declaration Number 21122, the Declaration Area comprises: 

- Part Lot 5 and Part Lot 3 DP 876514, Hickson Road, Millers Point, NSW 2000. 

- Part of Hickson Road adjacent to: 

 30-34 Hickson Road (Lot 11, DP1065410); 

 36 Hickson Road (Lot 5, DP873158); and 

 38 Hickson Road (SP72797) Millers Point. 

The Barangaroo Delivery Authority has entered into a Voluntary Management Proposal (VMP) with the EPA 
associated with EPA Declaration Area (Approval No. 20101719).  Phase 1 of this VMP involves investigative 
works and undertaking remedial design to determine and obtain agreement on a proposed remediation 
methodology.  Phase 2 of the VMP involves the implementation of the agreed remediation works. 

An independent, EPA-accredited Site Auditor has been appointed to undertake a review of the proposed 
remediation works, and prepare statutory audit statements prior to and following completion of remediation. 

For the purposes of planning and staging works, the EPA Declaration Area is divided into 3 areas as follows: 

- Block 4 Remediation Area -  the part of the Declaration Area on Barangaroo South; 

- Block 5 Remediation Area -  the part  of the Declaration Area on Barangaroo Central; and  

- Hickson Rd Remediation Area - the part of the Declaration Area located on Hickson Road.  

                                                        
1 As an amendment to the CLM Act on 1 July 2009, reference to SROH was removed.  Significantly contaminated land is now 
referred to as land is contaminated and that the contamination is significant enough to warrant regulation. 
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This DA is for the Hickson Road Remediation Area only.  Remediation for the Block 4 and Block 5 Remediation 
Areas form the subject of separate development applications. 

1.2 Background 

This SPD was prepared with reference to relevant parts of the Remedial Action Plan, NSW EPA Declared 
Remediation Site 21122 and Block 4 (Stage 1b) Development Works, Barangaroo, Millers Point, NSW (AECOM, 
2013) (here-in referred to as the VMP/Block 4 RAP [AECOM, 2013]) and the following NSW EPA endorsed 
guidelines developed under the Contaminated Land Management Act (1997): 

- NSW Office of Environment and Heritage (OEH), 2011. Contaminated Sites: Guidelines for Consultants 
Reporting on Contaminated Sites. NSW Environment Protection Authority; 

- NSW Department of Conservation (DEC), 2006. Guidelines for the Site Auditor Scheme (2nd Edition); and  

- NSW DEC (2007a) Guidelines for the Assessment and Management of Groundwater Contamination. 

It is understood that Lend Lease is seeking to engage a Remediation Contractor to: 

a) develop an in situ remediation methodology for remediation of Hickson Road in accordance with the 
requirements of the VMP/Block 4 RAP (AECOM, 2013); 

b) complete a Pilot Trial of the selected in situ remediation methodology within the tar tank in Hickson Road, 
demonstrating the effectiveness of the proposed in situ remediation methodology; and 

c) subject to the success of the Pilot Trial, implement and complete full scale in situ remediation of Hickson 
Road in accordance with the requirements of the VMP/Block 4 RAP (AECOM, 2013).  

1.3 SPD Objectives 

This SPD has been prepared to inform stakeholders [including the Barangaroo Delivery Authority (the Authority), 
NSW EPA, Site Auditor, the Remediation Contractor and others of the parameters that will be used to assess the 
success (or otherwise) of the proposed Pilot Trial.  The specific objectives of this SPD are to define: 

- commitments made by the previous approved Surfactant enhanced In situ Chemical Oxidation (S-ISCO) 
and Surfactant Enhanced Product Recovery (SEPR) Pilot Trial DA MP10_0087  that must be met by the 
proposed in situ remediation methodology (refer to Attachment 1); and 

- technical parameters that will be used to assess the success of the Pilot Trial, which will assist in decision 
making with respect to the potential for progressing to full-scale remediation. 

The ultimate objective of the full scale remedial works is to enable the NSW EPA’s declaration of the Declaration 
Area as a Remediation Site to be revoked (including within the Hickson Road Remediation Area). 

 

2.0 Commitments Made Under the DA MP10_0087 Project Approval 

The S-ISCO and SEPR Pilot Trial DA MP10_0087 was approved subject to a number of conditions as outlined in 
the project approval document (refer to Attachment 1).  Whilst a modification to the existing DA approval may be 
required, subject to confirmation of the actual in situ remedial methodology, there are a number of commitments 
made within the existing DA, which must be complied with as part of any future Pilot Trial at the Site.  As such, 
compliance with DA requirements forms one of the parameters of Pilot Trial Success. 

The key commitments made by the DA and supporting documentation generally relate to the protection of: 

- environment and infrastructure (soil, water, air, trees and buildings); 

- subsurface infrastructure/assets; and 

- roadways, vehicle thoroughfares and pedestrian access. 

A summary of the key requirements of the Pilot Trial approval (refer to Attachment 1) is provided below: 

Prior to commencement of Works / Pilot Trial 

- Environment Protection Licence (EPL): Ensure that the existing EPL issued to the Authority is varied where 
required to reflect and permit the works conducted on the Site. 

- Pilot Trial Management Plan (PTMP): Prepare and submit for review to the Department of Environment, 
Climate Change and Water DECCW (now NSW EPA) a PTMP documenting the details of the proposed 
treatment/remedial works, processes for monitoring environmental impacts, triggers for management 
actions and contingency measures. 
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- Air Emissions: Development of an appropriate stack concentration limit (if required by the in situ remediation 
methodology). 

- Soil Vapour Extraction System (SVE) and Emission Control System (ECS): Confirmation that stack 
concentrations will not exceed the health based ground level concentrations criteria. Determination of 
appropriate breakthrough trigger value and continuous monitoring of VOC emissions from the Soil Vapour 
Extraction (SVE) system (if required by the in situ remediation methodology). 

- Water and Stormwater Management Plan: Preparation and submission to the NSW EPA of a water and 
stormwater plan to ensure appropriate handling of stormwater during the Pilot Trial. 

- Noise and Vibration: Preparation of a revised Noise and Vibration Management Plan (NVMP) for 
submission to the NSW EPA and the Director General, to ensure adequate management of noise and 
vibration impacts associated with construction activities. 

- Construction Traffic Management Plan (CTMP): Preparation and submission of a CTMP to the relevant road 
authority and the Director General to ensure appropriate management of traffic. 

- Geotechnical Report: Preparation of a detailed geotechnical report for submission to the principal certifying 
authority (PCA). 

During Construction / Pilot Trial 

- Vibration Assessment: Noise and vibration received at any sensitive receptor outside of the Hickson Road 
Remediation Area must be assessed against the guidelines contained in the DECCW (2006) publication 
“Environmental Noise Management - Assessing Vibration: A technical guideline” and in accordance with the 
approved NVMP. 

- Vibration: Vibration cause by construction at any residence or structure outside of the subject site must 
adhere with the requirements outlined in the DA. 

- Weekly Pilot Trial Reports: Weekly reports must be prepared for the duration of the Pilot Trial for 
submission to the EPA for review. The reports must be prepared in accordance with the requirements 
outlined in the DA. 

- Air Quality and Odour Monitoring: Conduct air quality and odour monitoring for the duration of the Pilot Trial 
in accordance with the Air Quality Impact Assessment (AECOM, 2014a), Indicative Preliminary Work Plan 
for In situ Chemical Oxidisation (AECOM 2014b) and Trial Management Plan (to be prepared). 

- VOC Emissions: VOC emission form the SVE system must be monitored and recorded in accordance with 
the NSW EPA (2007b) Approved Methods for the Sampling and Analysis of Air Pollutants in NSW. 

- Waste: All waste must be managed in accordance with the Waste Management Plan (AECOM, 2014c) and 
the Statement of Commitments (JBA, 2011) and other requirements outlined in the DA. 

- Noise and Vibration Management: Pilot Trial vibration must be managed in accordance with the NVMP 
(AECOM, 2010b) and Statement of Commitments (JBA, 2011). 

- Hazards: All dangerous goods and hazardous substances must be stored and handled on site in 
accordance with the Dangerous Goods Code, The Storage and Handling of Flammable and Combustible 
Liquids (Australian Standard 1940-2004) and the requirements of the Fire Brigade and NSW Police. 

- Construction Traffic and Management: Construction works will be undertaken generally in accordance with 
the requirements of the CTMP (AECOM, 2010a) (as amended) and other DA requirements. 

Additional Considerations (as applicable to the preferred in situ remediation methodology) 

- Hazardous Material Immobilisation: If any soil needs to be disposed offsite then it will need to comply with 
the NSW DECCW (2009) Waste Classification Guidelines: Part 1 Classifying Waste and supporting 
documentation. 

- Temporary Dewatering: Licenses under Part 5 of the Water Act may be required for the purpose of 
temporary dewatering as part of the proposed construction and excavation.   

- Requirements of Public Authorities for Connection to Services: The proponent shall comply with the 
requirements of any public authorities in regard to the connection to, relocation and/or adjustment of the 
services affected by the construction of the proposed structure. 
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3.0 Pilot Trial Success Parameters 

In determining the type, quantity and quality of data needed to assess the success of the Pilot Trial, AECOM has 
undertaken the seven-step process to develop the Data Quality Objectives (DQOs) as outlined in the NSW 
Department of Environment and Conservation (DEC) Guidelines for the NSW Site Auditor Scheme (2nd edition), 
(DEC, 2006).  

3.1 Step 1 - State the problem 

3.1.1 Description of the Problem 

Previous investigations undertaken within the Site have identified gasworks contamination in soil and 
groundwater related to the former Millers Point Gasworks.  In May 2009 the NSW EPA determined that the Site 
was contaminated in such a way as to present a SROH to human health and the environment and consequently 
declared a Remediation Site.  

A Pilot Trial Proving Phase was undertaken to evaluate the effectiveness of SEPR and S-ISCO technologies (one 
potential in situ remediation technology) to remediate gasworks related contamination in heterogeneous fill to 
concentrations below nominated success criteria.  While the combined SEPR and S-ISCO Proving Phase were 
able to reduce CoPC concentrations in soil at particular locations and depths to concentrations below the Proving 
Phase Success Criteria, it did not consistently achieve CoPC concentrations in soil below the Proving Phase 
Success Criteria.   

A Pilot Trial is proposed as a precursor to full scale in situ remediation of Hickson Road to demonstrate the 
effectiveness of the in situ remediation methodology to be proposed by the Remediation Contractor to be 
engaged by Lend Lease for the remediation of Hickson Road.  The objectives of the Pilot Trial are to:  

- verify the effectiveness of the selected in situ remediation methodology at achieving the Remediation Goals 
at the Site; 

- demonstrate that the selected in situ remediation methodology can be implemented without impact to 
sensitive receptors; and 

- acquire data for design of the full scale implementation. 

The problem is defining the achievable technical parameters appropriate to demonstrate the success (or 
otherwise) of the Pilot Trial remediation works at the Site.   

3.1.2 Remediation Summary - Pilot Trial 

The historic tar tank located below the Site is the preferred location for conducting the Pilot Trial.  As described 
by the VMP/Block 4 RAP (AECOM, 2013), this location has been selected as it: 

- contains material that is considered to be representative of Separated Phase Gasworks Waste and Tar 
(SPGWT) contamination – that is the most significant contamination likely to be present within the Site; 

- is a semi confined / confined structure – minimising the potential impact to the surrounding environment; 
and 

- is proximate to adjacent building basements – making it representative of conditions in which full scale 
remediation will be required. 

The Pilot Trial will include the following key phases: 

- Mobilisation of all monitoring infrastructure and Pilot Trial equipment; 

- Chemistry Injections (where required based on the selected remedial methodology); 

- Tar contaminated fluid extractions (if required by the in situ remediation methodology); and 

- Post-Injection Monitoring to demonstrate completion and success of the Pilot Trial. 

3.2 Step 2 - Identify the Decisions 

The Pilot Trial success parameters as defined by the VMP/Block 4 RAP (AECOM, 2013) will be based on 
assessment of the following decisions following completion of the Pilot Trial:  

- Did the Pilot Trial comply with the requirements of approved DA MP10_0087 or equivalent modification? 

- Did the Pilot Trial comply with the requirements of the approved VMP/Block 4 RAP (AECOM, 2013)? 

- Were the chemical reactions associated with the Pilot Trial controlled in accordance with the parameters 
described by the PTMP (to be prepared by the preferred Remedial Contractor)? 
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- Did the Pilot Trial result in any unexpected / uncontrolled by-products that may present a risk to human 
health and the environment? 

- Did the results of environmental monitoring conducted during the Pilot Trial demonstrate a low impact to the 
environment and community? 

- Did the Pilot Trial result in the planned reduction in contaminant mass in the tar tank of approximately 25% 
(or as otherwise agreed with the NSW EPA)? 

- Were the operational parameters proposed by the PTMP achieved in practice during the Pilot Trial?  It is 
acknowledged that operational parameters will be dependent on the preferred in situ remediation 
methodology.  Notwithstanding, it is expected that key operational parameters to be assessed are likely to 
include:  

 Quantity of chemicals / other inputs required by the Pilot Trial; 

 Duration over which chemicals / other inputs are applied and subsequently present within the ground 
during and following the Pilot Trial; and 

 Methodology used for the application chemicals / other inputs to the contamination to be targeted by 
the Pilot Trial (including the understanding of and control of preferential pathways). 

3.3 Step 3- Identify the Inputs to the Decisions 

The parameters required to be defined by the preferred Remedial Contractor to make the above decisions 
include the following: 

- The requirements of DA MP10_0087 (or its equivalent modification). 

- The requirements of the VMP/Block 4 RAP (AECOM, 2013). 

- The operational parameters described by the PTMP (for example chemical / other inputs quantity, duration 
and methodology used for application chemicals / other inputs). 

- Concentrations of CoPC in the tar tank, soil and fill prior to, during and following the completion of the Pilot 
Trial (refer Section 4.0). 

- Concentrations of CoPC in groundwater within and in the vicinity of the tar tank (and nearby sensitive 
receptors) prior to, during and following completion of the Pilot Trial (refer Section 4.0). 

- Concentrations of chemicals / other inputs (and other geochemical parameters that are indicators of the 
presence of chemicals and / or chemical reactions) in groundwater during and following the Pilot Trial (refer 
Section 4.0). 

- Measurements of SPGWT (which includes dense non-aqueous phase liquids [DNAPL]) within the tar tank 
prior to, during and following the completion of the Pilot Trial (refer Section 4.0). 

- Observations of tar containing material (TCM) in the tar tank prior to, during and following the completion of 
the Pilot Trial (refer Section 4.0). 

- Hydrological data including groundwater levels and hydraulic conductivity within and adjacent to the tar tank 
prior to, during and following completion of the Pilot Trial (refer Section 4.0). 

- Geological data and observations on potential subsurface structures. 

3.4 Step 4 - Define the Study Boundaries 

The Site boundary is defined by that portion of the Declaration Area which falls within Hickson Road, which 
encompasses an area of approximately 5,724 m2.  

The location of the Pilot Trial will be the Tar Tank only, which is located in the south eastern portion of the Site. 
The Tar Tank has been selected as the location of the Pilot Trial as: 

- it contains material that is considered to be representative of SPGWT contamination; 

- it is a semi confined / confined structure; and 

- it is proximate to adjacent basements. 

The time frame for conducting the Pilot Trial must be finite and will need to be decided and detailed by the 
preferred Remedial Contractor prior to the commencement of the Pilot Trial.  

A limitation of the selection of the Tar Tank is that the Pilot Trial will focus on remediation of a “structure” known 
to contain SPGWT.  As such it will not necessarily be representative of other areas or conditions outside the tar 
tank that contain contamination that is more heterogeneously distributed within the fill matrix and is not contained.  
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3.5 Step 5 - Develop a Decision Rule 

The decision rule to be applied in determining whether the Pilot Trial is a success is whether the success 
parameters described by Section 3.2 are achieved.   

The decision rules to be applied in determining whether each of the individual success parameters described by 
Section 3.2 will be described in the PTMP to be prepared by the preferred Remedial Contractor.  Decision rules 
will include an assessment of data quality from field and laboratory procedures and corrective actions in the event 
that the data quality is considered unacceptable. 

3.6 Step 6 -Specify Limits on Decision Errors 

A decision error in the context of the decision rules presented in Section 3.5 above could lead to the incorrect 
conclusion that the Pilot Trial was successful when, in fact, it had been unsuccessful and vice versa.   

The potential for decision errors in relation to each of the success parameters identified by Section 3.5 must be 
minimised by development of a comprehensive PTMP which will include:  

- Implementation of a robust Quality Assurance/Quality Control (QA/QC) program; 

- Collection and analysis of representative samples for CoPC described by Section 4.0; and 

- Adoption of a sampling and analytical density that is appropriate for demonstrating the success or otherwise 
of the Pilot Trial 

The acceptable limits on decision errors to be applied in the assessment of whether or not the identified success 
parameters have been accomplished and the manner of addressing possible decision will be developed based 
on the Data Quality Indicators (DQIs) of precision, accuracy, representativeness, comparability and 
completeness (PARCC). 

To confirm the success or otherwise of the Pilot Trial, at least 90% of the individual success parameters must be 
proven to have been achieved.  

3.7 Step 7 - Optimise the Design for Obtaining Data 

Below is a summary of the parameters considered critical to optimising the design for obtaining data for the Pilot 
Trial and hence measuring success: 

- Contaminant data obtained within the tar tank during previous investigations and prior to conduct of the Pilot 
Trial (if required). 

- The presence of coal tar within the tar tank. 

- The structure of the tar tank. 

- The volume of the tar tank. 

- Depth to bedrock both within and surrounding the tar tank. 

- The structural integrity of the tar tank (i.e. whether the tar tank is intact or potentially leaking to the 
surrounding environment). 

- The nature of surface and subsurface conditions, including fill materials in the tar tank. 

- The presence, type and permeability of soil and fill materials. 

- The presence and management of underground utilities overlying and surrounding the tar tank. 

- The applicability of the Pilot Trial tar tank results for up scaling to full scale Site remediation. 

- Proximity to Darling Harbour and adjacent basements. 

- Groundwater conditions in the tar tank and applicability for comparison with groundwater conditions across 
the Site. 

Information provided in the previous steps (Sections 3.1 to 3.6) must be considered during the design of the Pilot 
Trial sampling program in order that the success parameters outlined herein can be adequately quantified.  The 
sampling and analytical plan and field and laboratory methodologies to be applied in order that success can be 
adequately quantified are to be defined in a PTMP to be prepared by the preferred Remedial Contractor. 
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4.0 Measurement of Technical Success – Operational Parameters and Monitoring Requirements 

The duration and specific details of the actual in situ remediation methodology and monitoring program will be 
specified by the preferred Remediation Contractor in the PTMP and associated documentation prepared prior to 
commencement of the Pilot Trial and full scale remedial works (if required). 

4.1 Scope of Work 

Subject to the final design of the actual in situ remediation methodology, evaluation and measurement of the Pilot 
Trial technical success parameters will be based on consideration of the following inputs:  

- The location and construction of extraction, injection, groundwater monitoring and soil vapour monitoring 
wells; 

- Pre-injection baseline sampling soil, groundwater and soil vapour results; 

- System set up and supporting infrastructure requirements; 

- Process, performance, groundwater, soil vapour and SVE system monitoring and sampling results; 

- Post injection performance, groundwater, soil vapour and SVE system monitoring and sampling results; 

- Harbour water monitoring results; and 

- Air monitoring for Environment Protection Licence (EPL) compliance. 

4.2 Sampling Location Rationale  

The location of the sampling locations will take into consideration the following: 

- Historical soil and groundwater results and observations; 

- Pre-injection soil sampling observations and analytical results; 

- Proximity to existing underground services;  

- The area and volume of the treatment area; 

- Groundwater flow direction; and 

- Surrounding sensitive receptors.  

4.3 Soil Analysis 

Soil samples collected prior to, during and post remediation will be analysed for the Chemicals of Potential 
Concern (CoPC) detailed in Section 7.1.1 of the VMP / Block 4 RAP (AECOM, 2013). 

4.4 Groundwater 

Groundwater samples collected prior to, during and post remediation will be analysed for the CoPC detailed in 
Section 7.1.1 of the VMP / Block 4 RAP (AECOM, 2013). 

Groundwater samples will also be analysed for in situ remediation parameters for the purpose of managing the 
performance and potential environmental impacts of the Pilot Trial. The analytical suite will be chosen based on 
the chemistry to be used by the preferred Remediation Contractor. 

4.5 Soil Vapour 

In the event there is a risk that the selected in situ remediation approach will generate soil vapour, samples will 
be collected prior to, during and post remediation and analysed for the following: 

- Toxic Organics - 14A Volatile Organic Compounds; and  

- Naphthalene. 

4.6 Harbour Water 

A key objective of the Pilot Trial is to ensure that the trial works have no adverse impact to Darling Harbour.  
Where appropriate, Harbour water samples will be collected prior to, during and post remediation and analysed 
for the CoPC.  
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5.0 Conclusions 

This SPD defined the parameters that will require consideration during the planning and implementation of the 
Pilot Trial program.  The success parameters comprise the following: 

- Pilot Trial 

 Compliance with the requirements of the approved DA MP10_0087 or equivalent modification; 

 Compliance with the parameters described by the PTMP; 

 Protection of human health and the environment as demonstrated by the monitoring program 
summarised in Section 4.0; and 

 Reduction in contaminant mass in the tar tank of approximately 25% based on naphthalene and TPH 
C10-C14 concentrations, as required by the VMP / Block 4 RAP (AECOM, 2013) (or as otherwise 
agreed with the NSW EPA). 
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encl: Attachment 1 - DA MP10_0087 Project Approval 
 










































