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Soil data gaps were filled to remove uncertainty in source zone areas; in particular, 
the angled bores drilled underneath the Gasholders removed substantial uncertainty 
in these source areas. 

Additional significant findings relative to Site contamination included: 

• The depth of construction of the Northern Gasholder being 6.0mbgl and the 
backfilled contents; 

• The tarry material at the base of the Northern Gasholder; 

• The depth and tarry contents of the Tar Wells; 

• The extensive impact of free tar in natural soils in the area of the former 
gasworks; 

• The extensive impact of soluble organic compounds (benzene and 
naphthalene) in deep shale fractures; 

• The extensive network of underground pipes containing tarry residues; 

• The relatively high ash/coke surface materials over the entire Site; and 

• The relatively low impacts in natural soils in areas other than the former 
gasworks area. 

Decision 3: Do the findings of the investigation provide sufficient data that will 
enable an assessment of remedial screening options for contaminated soils and fills 
requiring management? 

The findings have obtained sufficient information to enable a robust assessment of 
appropriate remedial options.  The findings included pertinent information for the 
screening to be diligent, which included: 

• Identification of different material types; 

• Better understanding of geological and hydrogeological conditions; 

• Better understanding of extent of depth of contamination impact; 

• Contaminant concentrations; and 

• Acidic and neutral leaching characteristics. 

The screening of applicable remedial options identified a number of options that have 
potential application at the Site.  These are outlined in Section 13.3. 

Decision 4: Is there sufficient and definitive Site data to enable remedial cost 
estimates to be developed? 

The findings of the Delineation Investigation provide a high level of understanding of 
contaminant distribution, both laterally and vertically, and of subsurface conditions, 
particularly subsurface structures and contents remaining at the Site.  This enabled 
relatively sound remedial volumes to be estimated based on information obtained for: 

• source materials; 
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• free tar impacted materials; and 

• other material types. 

The information obtained from this investigation for volume estimates can be used to 
develop remedial cost estimates for separate reporting to RailCorp. 

14.2 Remediation Requirements and Recommendations 
The investigation has identified the following as contamination sources: 

• the Tar Wells; 

• the network of underground pipework; 

• the base annulus of the Northern Gasholder; 

• the tar in soil pores and soil fractures; 

• the base annulus of the Southern Gasholder (although not a major source, this 
area should be identified as a secondary source); 

• the demolition wastes containing asbestos sheeting; and 

• Ash and coke fill materials across the majority of the Site in the surface and 
shallow subsurface layers. 

The investigation has identified the following exposure scenarios: 

• Construction/maintenance/long term RailCorp employees and contractors 
may be exposed to impacted soil (including dusts), water and vapours; 

• Employees and residents of surrounding properties may be exposed to 
impacted dusts, water and vapours; 

• Users of extracted groundwater down gradient of the Site may be exposed to 
impacted waters; 

• Hypogean ecosystems may be exposed to impacted waters; and 

• Receiving waters ecosystem (Alexandra Canal) may be exposed to impacted 
waters. 

The investigation has identified the following available remedial options for site 
remediation: 

• No Action; 

• Institutional Controls including a Site Management Plan (SMP) and site access 
restrictions; 

• Insitu Physical/Chemical Treatment including chemical oxidation and soil 
vapour extraction; 

• Insitu Thermal Treatment; 

• Exsitu Biological Treatment including biopiles, composting and landfarming; 

• Exsitu Physical/Chemical Treament including solidification/ stabilisation/ 
immobilisation and chemical extraction; 
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• Exsitu Thermal Treatment including incineration/co-burning and thermal 
desorption; 

• Containment including capping and containment; 

• Off site Disposal; and 

• Reuse and Recycle. 

The investigation has identified that remediation of the contamination sources will 
adequately reduce the risks associated with this Site by: 

• Preventing leaching and inturn controlling/minimising ongoing groundwater 
contamination; 

• Controlling the generation of vapours from impacted soils; 

• Controlling the generation of vapours from impacted groundwater; 

• Preventing exposure of onsite workers to impacted soils and vapours; 

• Preventing exposure of employees and residents of adjoining properties to 
impacted dusts and vapours; and 

• Improving the groundwater quality migrating from the Site and inturn 
controlling exposure of users of extracted groundwater down gradient of the 
Site, controlling exposure of hypogean ecosytems to toxic groundwater and 
controlling exposure of receiving waters to poor quality groundwater. 

To assess the effectiveness of site remediation in reducing these risks, ongoing 
groundwater monitoring will be required, utilising the network of monitoring wells 
already established on and off site, or new wells installed post remediation to monitor 
site boundary conditions.  Ongoing groundwater monitoring will monitor the status 
of natural attentuation (monitored natural attenuation – MNA) of the contamination 
plume on and off site in both the shallow groundwater and deeper bedrock 
groundwater systems. 

CH2M HILL recommend that RailCorp proceed with a Remedial Action Plan (RAP) 
to enable a full assessment of the remedial requirements of the Site, based on the 
findings of this investiagtion. 

 



 

March 2007 Ref: 347496 94 
Final  © 2006 CH2M HILL Australia Pty Ltd 

Rail Corporation NSW 
Delineation & Characterisation Sampling, and Review of Remedial Options 
Former Macdonaldtown Gasworks, Burren Street, Erskineville, NSW 

15 References 
• Rail Services Australia “Eveleigh Gasworks - Site History” November 1999 (RSA, 

Nov 1999). 

• CH2M HILL Australia “Phase I & II Environmental Site Assessments” June 2000 
(CH2M HILL, June 2000). 

• CH2M HILL Australia “Vegetable, Soil and Sediment Sampling – Letter Report” 
November 2000 (CH2M HILL, Nov 2000). 

• CH2M HILL Australia “Soil & Groundwater Investigations of the Former 
Gasworks Area and Offsite” December 2001 (CH2M HILL, Dec 2001). 

• Australian Railway Historical Society “A Brief History of NSW Railway 
Gasworks” June 2003 (ARHS, June 2003). 

• Banksia Heritage & Archaeology “Macdonaldtown Station Works - 
Archaeological Assessment” April 2004 (Banksia Heritage, April 2004). 

• GHD “Macdonaldtown Triangle (Former Cleaning Sheds) - Delineation and 
Classification Sampling” September 2005 (GHD, Sept 2005). 

• Sinclair Knight Merz “Macdonaldtown Triangle (Former Gasworks Site) - Human 
Health and Ecological Risk Assessment” April 2006 (SKM, April 2006). 

• NEPM (1999). National Environment Protection (Assessment of Site 
Contamination) Measure produced by the National Environmental Protection 
Council.  

• NSW EPA (1994). Guidelines for Assessing Service Station Sites.  New South Wales 
Environment Protection Authority, Sydney. 

• NSW EPA (1995). Sampling Design Guidelines.  New South Wales Environment 
Protection Authority, Sydney. 

• NSW EPA (1997). Guidelines for Consultants Reporting on Contaminated Sites.  New 
South Wales Environment Protection Authority, Sydney. 

• NSW DEC (2006). Guidelines for the NSW Site Auditor Scheme, 2nd Edition New 
South Wales Environment Protection Authority, Sydney.  

• ANZECC (2000).  Australian Water Guidelines for Fresh and Marine Waters.  
Australian and New Zealand Environment Conservation Council, Canberra. 

• US EPA Data Quality Process for Hazardous Waste Site Investigations (QA/G-4HW) 
(2000). 

• NSW Department of Environment and Conservation (DEC) Information for the 
assessment of former gasworks sites, 2005. 

 



 

 

Rail Corporation NSW 
Delineation & Characterisation Sampling, and Review of Remedial Options 
Former Macdonaldtown Gasworks, Burren Street, Erskineville, NSW 

Figures












