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EXECUTIVE SUMMARY 
 

This report details the methodology and results of a Phase 2 Contamination Assessment 

undertaken by Douglas Partners Pty Ltd (DP), at the corner of Hay and Pitt Streets, 

Haymarket (hereon in referred to as 'the site'). This report also includes a Preliminary Acid 

Sulphate Soil (ASS) Assessment and Preliminary in situ Waste Classification. 

 

The investigation was commissioned by Energy Australia for DA purposes.  At the time of 

the investigation, the site was operating as an open ground level car park.  It is understood 

the construction of a ten level commercial building containing a substation within two 

basement levels is proposed.  

 

The investigation included a review of available site history information and soil and 

groundwater sampling and analytical programme targeting a range of common 

contaminants.  The report presents the findings of the investigation and provides comments 

relating to the likely degree and extent of soil and groundwater contamination and the 

suitability of the site for the proposed development i.e. continued commercial/ industrial use.  

This report also provides a preliminary acid sulphate soils (ASS) assessment and a 

preliminary in situ waste classification.   

 

A review of historical information indicated that the site has been used for various 

commercial purposes from as early as 1788 when it was used for the manufacture of bricks. 

Since then it has been occupied by cattle and hay markets (approx 1830s), Belmore markets 

(approx 1860s), ‘’Hotel Sydney’’ (approx 1918-1960).  It is likely the site has been used as a 

car park since about 1994 until present. WorkCover records indicated that no dangerous 

goods had been registered for storage at the site.   

 

Based on the ASS screening results, the samples tested were not likely to be ASS.   

 

Based on the laboratory results, the filling encountered in the test bores is classifiable as 

GENERAL SOLID WASTE (in accordance with the DECC Waste Classification Guidelines, 

April 2008), provided that the material is not cross-contaminated with other material with the 

exception of sample 108/0.8-1.0.   

 



 

 

 

The filling material was further evaluated to determine if the waste is putrescible or non-

putrescible.  On the basis that the filling material comprises general soil or roadbase, it is 

considered that the material is not capable of significant biological transformation and should 

be classified as GENERAL SOLID WASTE (NON-PUTRESCIBLE) with the exception of 

filling in the vicinity of Test Bore 108.   

 

The filling material (except filling in the vicinity of Bore 108) should be disposed of to an 
appropriately licensed landfill as General Solid Waste (non-putrescible).   

 

The bitumen and concrete materials are also classifiable as GENERAL SOLID WASTE 

(NON-PUTRESCIBLE) under the guidelines.  

 

Further ex situ waste classification of the filling is recommended.  It should be noted that 

building rubble was encountered in the test bores, thus, there is a potential for asbestos to 

be present in the filling.   

 

Overall, it is recommended that upon excavation, filling material be stockpiled (one stockpile 

for filling in the vicinity of Test Bore 108 and a separate stockpile for filling over the rest of 

the site) for examination by a qualified Environmental Consultant (particularly for metal 

fragments and asbestos impacted material) to verify the a preliminary in situ waste 

classification.  

 

A lead exceedance was detected in the natural material sample tested (103/2.2-2.5). 

However, it is possible that the natural sample was adversely impacted by the overlying 

filling in the test bore.  The soild flight auger drilling method used may have introduced filling 

material into the natural sample, particularly due to the nature of the sandstone and gravel 

filling.  It is recommended that the VENM be examined upon excavation to evaluate its 

VENM status.  

 

DP recommend further groundwater sampling at Bore 103 during the construction stage to 

further verify the second round of results for TPH and BTEX.   

 

On the basis of the investigation findings, DP considers the potential for contamination 

associated with the soil and groundwater at the site to be low and considers the site suitable 



 

 

 

for the proposed development (given that most of the filling is to be removed for the 

basement excavation), provided that groundwater is sampled from Bore 103 during the 

construction stage and verifies the second round of groundwater results (TPH and BTEX 

detected below the adopted screening criteria).  
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REPORT ON PHASE 2 CONTAMINATION ASSESSMENT 

CORNER OF HAY AND PITT STREETS, HAYMARKET 
 

 

 

 

1. INTRODUCTION 
 

This report details the methodology and results of a Phase 2 Contamination Assessment 

undertaken by Douglas Partners Pty Ltd (DP), at the corner of Hay and Pitt Streets, 

Haymarket (hereon in referred to as 'the site'). This report also includes a Preliminary Acid 

Sulphate Soil (ASS) Assessment and Preliminary in situ Waste Classification. 

 

The investigation was commissioned by Energy Australia for DA purposes.  At the time of 

the investigation, the site was operating as an open ground level car park.  It is understood 

the construction of a ten level commercial building containing a substation within two 

basement levels is proposed.  

 

The investigation included a review of available site history information and soil and 

groundwater sampling and analytical programme targeting a range of common 

contaminants.  The report presents the findings of the investigation and provides comments 

relating to the likely degree and extent of soil and groundwater contamination and the 

suitability of the site for the proposed development i.e. continued commercial/ industrial use.  

This report also provides a preliminary acid sulphate soils (ASS) assessment and 

preliminary an in situ waste classification.   
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2. SCOPE OF WORKS 

 
The scope of works for the assessment was as follows: 

• Undertake a site history information search including a review of ASS Risk map, a 

historical title deeds search, a review of historical aerial photographs, a search of the 

Contaminated Land Register for Notices issued under the Contaminated Land 

Management Act 1997, a review of WorkCover Dangerous Goods records, Council 

records (including Section 149 (2) Certificates) and client supplied information. 

• Review available site information with reference to local geology and Department of 

Water and Energy groundwater bores. 

• Conduct an underground services check prior to drilling using the Dial-Before-You-Dig 

service and an electromagnetic sweep.  

• Drill four test bores to a maximum depth of 16.25 m, or prior refusal (101, 102, 103 and 

105) using a bobcat-mounted drill rig. 

• Drill one test bore to a depth of 30.0 m (104) for geotechnical purposes and collect 

environmental samples from 0.0 m to 2.0 m. 

• Drill four test bores to a maximum depth of 3.0 m to determine the depth of filling across 

the site (106, 107, 108 and 109) using a bobcat mounted drill rig. 

• Install piezometers in three bores to monitor groundwater (101, 103 and 104). 

• Collect soil/filling samples from the bores at broadly regular intervals, at changes in the 

strata or upon signs of contamination. 

• Collect additional 10% replicate samples for QA/QC purposes.  

• Screen all samples collected with a photoionisation detector (PID) to assess the 

presence of volatile organic compounds. 

• Collect samples of soil/filling from three bores (101, 103 and 105) at 0.5 m intervals to a 

depth of 3.0 m and screen for ASS. 

• Conduct laboratory analysis on ten selected soil samples at a NATA accredited 

analytical laboratory for a combination of the following potential contaminants: 

- Heavy metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn); 

- Total recoverable hydrocarbons (TRH); 
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- Monocyclic aromatic hydrocarbons (benzene, toluene, ethylbenzene and xylene – 

BTEX); 

- Cyanide; 

- Polycyclic aromatic hydrocarbons (PAH); 

- Phenols; 

- Polychlorinated biphenyls (PCB);  

- Organochlorine pesticides (OCP); 

- Asbestos in soil; 

- TCLP (for heavy metals and/or PAH) – 7 samples; and 

- One replicate sample for heavy metals and PAH.  

• Conduct one round of groundwater sampling from the peizometers installed (test bore 

103 was sampled a second time due to the analytical results of the first round of testing). 

• Conduct laboratory analysis on three groundwater samples (plus one replicate) at a 

NATA accredited analytical laboratory for a combination of the following potential 

contaminants: 

- Heavy metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn); 

- Total recoverable hydrocarbons (TRH); 

- Monocyclic aromatic hydrocarbons (benzene, toluene, ethylbenzene and xylene – 

BTEX); 

- Polycyclic aromatic hydrocarbons (PAH); 

- Hardness and 

- The replicate sample as analysed for TPH/BTEX and heavy metals. 

• Store remaining soil samples not analysed for a period of one month pending the need 

for further analysis. 

• Preparation of a Phase 2 Contamination Assessment report (including a preliminary 

ASS assessment and preliminary in situ waste classification) including results of the 

fieldwork and analysis, indicating contamination issues at the site.  The report will also 

evaluate the suitability of the site for continued commercial/ industrial land use and any 

recommendations for further work.  
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3. SITE DESCRIPTION 

 

3.1 Site Identification 
 

The site covers an area of approximately 3429 m2 (0.343 ha) and is located on the south-

western corner of Pitt and Hay Streets, Haymarket and forms a broadly rectangular shaped 

land parcel. 

 

The site is identified as: 

• Lot 1 in Deposited Plan 844119 (western strip along Pitt Street); and  

• Lot 2 in Deposited Plan 1109323 (the bulk of the site occupied by a car park at present.   

 

A site and locality map is shown in Drawing 1 in Appendix A. 

 

 

3.2 Site Description 
 

The site is bound by three roads and further beyond by multistorey commercial / residential 

building: 

• North: occupied by Campbell Street and commercial/residential properties beyond; 

• East:  occupied by a commercial building; 

• South: occupied by Hay Street and Belmore Park beyond; and  

• West: occupied by Pitt Street and commercial buildings. 

 

The site and surrounding area generally falls towards the south-south-west.   

 

At the time of the investigation, the site was operating as an open car park.   The surface 

was entirely covered with asphalt with a few large trees.  All the trees appeared to be in 

good health.  No buildings were present on the site apart from a small booth located near 

the entry to the car park (south-east corner).   
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4. GEOLOGY 
 

Reference to the Sydney 1:100 000 Series Geological Sheet indicates the site is underlain 

by silty to peaty quartz sand, silt and clay with Ferruginous and humic cementation in places 

and common shell layers.  The site is also close to (on the eastern boundary) an area 

underlain by black to dark grey shale and laminite.  The test bores confirmed the presence 

of natural sandy clay underlying filling.  

 

 

 

5. ACID SULPHATE SOILS 

 
A review of digital data supplied by NSW Department of Environment and Climate Change 

(DECC) based on 1:25,000 ASS Risk Mapping, 1994-1998 indicated that the site is located 

within an area of no risk of occurrence for ASS.  It is understood that two basement levels 

are to be excavated as part of the proposed development.  ASS samples were collected and 

tested as part of the assessment. 

 

 

 

6. SITE HISTORY 

 

6.1 Site History 
 

A site historical information review was conducted, comprising a historical title deeds search, 

a review of historical aerial photographs, a search of the Contaminated Land Register for 

Notices issued under the Contaminated Land Management Act 1997, search of the 

WorkCover Dangerous Goods records database, a groundwater bore search of the 

Department of Water and Energy database as well as a review of information supplied by 

the client.  The full site history search information is presented in Appendix C. 
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6.2 Title Deeds 
 

A historical title deeds search was undertaken to obtain ownership or occupancy information 

on the property, including company names and the occupations of individuals.  The title 

information can assist in the identification of previous land uses and can therefore assist in 

establishing whether there were potentially contaminating activities occurring at the site.  

The cadastre is included in Appendix C. The title deed search results are summarised in 

Tables 1 and 2.  In establishing the possible use of the site, information has also been drawn 

from other sources such as aerial photographs and client supplied information. 

 

Table 1 - Historical Title Deed Record for Lot 2 in DP 1109323  
(Bulk of site) 

Date Owner/Occupier Possible site use 
1931 (Earlier?) Council of City of Sydney 
10/01/1994 MKH Properties Pty Limited 
16/03/2007 # Energy Australia 

commercial 

# Current Registered Proprietor 
 

Table 2 - Historical Title Deed Record for Lot 1 in DP 844119  
(Western strip along Pitt Street) 

Date Owner/Occupier Possible site use 
04/03/1994 Council of City of Sydney 
23/12/1996 CNC Properties Pty Limited 
23/02/2007 # Energy Australia 

commercial 

# Current Registered Proprietor 
 

According to the title deeds, the site was vested in the Council of the City of Sydney.  Based 

on the title deeds, it appears the site was in Council ownership prior to 1931, although the 

date is unknown.  Earlier, the site was in use as cattle markets in the 1800s (refer to Section 

6.8 of this report).  From 1918 to 1960, the site was occupied by the ‘Hotel Sydney’ 

(supported by aerial photographs (refer to Section 6.3) and client supplied information (refer 

to Section 6.8)).  It is likely the site was developed into a car park in approximately 1994 

(when ownership changed) (Table 1).  Aerial photographs and client supplied information 

support the title deeds records.  

 

The title deed search results for the site are included in Appendix C. 
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6.3 Aerial Photographs 
 

Aerial photographs from 1930, 1951, 1970, 1986, 1994 and 2005 were obtained from the 

NSW Department of Lands Office.  The aerial photographs are presented in Appendix C.  

These aerial photos were reviewed to assess the likely past uses of the site.  The findings 

are summarised below.  

 

1930 – The site appears to be occupied by a large commercial building of several storeys.  

The building may also occupy the land to the east, or the two buildings are located adjacent 

to each other, although, it is difficult to determine due to the poor quality of the photograph.  

The site is surrounded by three roads to the north, west and south.  Belmore Park and 

further Central Station occupy the land further to the south.  Commercial/ possibly residential 

buildings occupy the land in the other directions, although, the details of the buildings are 

difficult to ascertain due to the poor quality of the photograph. 

 

1951 – The site and surrounding area do not appear to have changed since the 1930 

photograph, although as the photograph is of better quality, the building on the land and the 

site to the east do appear to be one single building, as the frontage is shared along Hay 

Street. 

 

1970 – The building occupying the site and the land to the east is no longer present.  It 

appears that the building has been demolished and the ground has been disturbed, 

however, due to the poor quality of the photograph, it is difficult to ascertain the site 

conditions.  The surrounding area does not appear to have substantially changed since the 

1951 photograph (occupied by commercial/possibly residential buildings). 

 

1986 – The site does not appear to be occupied by buildings, however, the surface may be 

covered with bitumen, however, it is difficult to ascertain the site situation due to the poor 

quality of the photograph.  The neighbouring site to the east appears to be occupied by a 

large multistorey commercial building.  The surrounding area does not appear to have 

changed since the 1970 photograph with the exception of the replacement of some of the 

commercial/possibly residential buildings with buildings of an increased number of storeys. 
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1994 – The site and surrounding area do not appear to have changed since the 1986 

photograph, however, due to the poor quality of the photograph, it is difficult to ascertain the 

site conditions.   

 

2005 - The surrounding area does not appear to have changed since the 1994 photograph.  

The site appears in its current form, bitumen covered open car park with a number of large 

trees present.  The site immediately to the east also appears in its current form (occupied by 

one large multistorey commercial building).   

 

 

6.4 Council Records 
 

The subject site is located within the City of Sydney Council.  The council of the City of 

Sydney informed DP, by telephone on 27th of June 2008, that the site is currently owned by 

Energy Australia, and as a result, the council does not hold any records for the site.   

 

 

6.5 WorkCover NSW Dangerous Goods Database 
 

A search of the NSW WorkCover dangerous goods database did not locate any records for 

the site, indicating that there were no registered dangerous goods storage depots at the 

subject site.  WorkCover search documentation is attached in Appendix C.   

 

 

6.6 Regulatory Notices Search 
 

A search of Notices on the DECC website on 27 June 2008 indicated that there are currently 

no Notices and/or Licences under the Protection of the Environment Operations Act (1997) 

that pertain directly to the subject site.  No Notices or Orders to investigate or remediate the 

site are reported to have been issued for the site under the Contaminated Land 

Management Act, 1997. 
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6.7 Groundwater Bore Search 
 

A groundwater bore search of the Department of Water and Energy website database 

(previously held by the Department of Natural Resources) was conducted on 27 June 2008.  

Thirty three groundwater bores were located within in a 1.5 km radius of the site. Work 

summaries were obtained for the three closest bores (located approximately 1 km from the 

site) and are provided in Appendix C.  There was no information available for the fourth 

closest bore.  Of the three with information available, two were used for recreational 

(groundwater) purposes and the other was a monitoring bore.  

 

The drillers logs for the three registered bores with information available indicated that 

topsoil or bitumen was encountered to a depth of 1.5 m bgl, sand between 0.5 and 13.10 m 

bgl, clay between 11.88 and 13.10 m (indicated as the water supply) and decomposed 

sandstone between 10.30 and 13.50 m bgl.  No information was given on the depth to 

groundwater.  Given the distance of these bores to the site, the sub surface information may 

not be relevant to the site.   

 

The groundwater bore map and work summaries are attached in Appendix C.   

 

 

6.8 Information supplied by client (Energy Australia) 

 
The client supplied DP with a report prepared in May 2008 entitled Energy Australia, 5749 

Belmore Park Substation Project, Heritage Impact Statement and a Plan showing the 

property status of adjoining proposed Belmore Park Zone Substation Hay Street Haymarket.  

The report included a section on the history of the site and has been summarised below. 

 

1788 (European Settlement) – site was within ‘Brickfield Village’, an area of intensive clay 

quarrying and the manufacture of bricks.  The extent of the quarrying and brick 

manufacturing activities is uncertain. 

 

1830 – The Sydney Cattle Markets was transferred to the area.  The subject site was in the 

middle of the area.  
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From 1833 – The corn and hay markets (hence the name ‘Haymarket’) were operating west 

of the site, on the block between George and Pitt Streets. 

 

1860s – The Cattle markets were moved to Glebe Island. 

 

1869 – ‘Belmore Markets’ was constructed between Pitt and Castlereagh Streets (including 

the subject site).  The markets were owned and operated by the City Council and was the 

principal supplier of fresh produce for the city.   

 

1910 – ‘Belmore Markets’ were demolished and new markets were constructed west of 

George Street.   

 

Around 1918 – ‘Hotel Sydney was built on the western half of the site.  Adelphi Theatre (later 

renamed Tivoli Theatre) was built on the neighbouring site.  ‘Hotel Sydney’ was a five-storey 

building covering the subject site.  The hotel opened for business in 1918.  The hotel and 

theatre can be seen in the 1930 and 1951 aerial photographs (Section 6.2 of this report).   

 

1960s – ‘Hotel Sydney’ was demolished.  

 

The subject site was Crown land until 1865 when it was dedicated as the Belmore Markets 

and came under the control of The Corporation of Sydney.  In 1906, the area occupied by 

the ‘Belmore Markets’ became part of the road reserve.  Most of the road reserve has now 

been incorporated into the property block (refer to Sections 3.2 and 6.2).  

 

The site has operated as a car park for quite some time.  Council restrictions on building 

height for the subject site in the 1990s, in relation to shadows on the neighbouring Belmore 

Park may have contributed to its long term use as a car park. 

 

The Plan showing the property status of adjoining proposed Belmore Park Zone Substation 

Hay Street Haymarket indicated that the neighbouring site immediately to the east is owned 

by MKH Properties Pty Limited.  From the title deeds, MKH Properties Pty Limited also 

owned part of the site (Lot 2 in DP 1109323) (bulk of the site) between 1994 and 2007.  The 

site was operating as an open car park during the period.  The properties directly to the 

north of the site are currently owned by Property and hotel groups.  Belmore Park (south of 
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the site) is Crown land and the sites west (occupied by the Manning building) are owned by 

‘’Private Owners’’.   

 

The plan and heritage report are attached in Appendix C.  

 

 

 

7. POTENTIAL CONTAMINANTS 
 

The potential soil contaminants on the subject site are likely to be associated with the former 

commercial land uses and the presence of fill on the site from unknown sources.   

On this basis, a broad range of commonly found contaminants were included in the 

analytical suite as follows: 

• Heavy metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn); 

• Cyanide; 

• Polycyclic Aromatic Hydrocarbons (PAH);  

• Total Petroleum Hydrocarbons (TPH); 

• Monocyclic Aromatic Hydrocarbons (Benzene, Toluene, Ethylbenzene and Xylene – 

BTEX); 

• Polychlorinated Biphenyls (PCB); 

• Phenols;  

• Organochlorine Pesticides (OCP); and 

• Asbestos. 

 

 

 

8. FIELD WORK 
 

8.1 Data Quality Objectives 
 
The scope of work has been devised broadly in accordance with the seven step data quality 

objective process, as defined in the Australian Standard “Guide to the Sampling and 

Investigation of Potentially Contaminated Soil Part 1: Non-volatile and semi-volatile 

compounds (AS 4482.1 – 2005).”  The seven step DQO process is as follows: 
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1) State the Problem 

2) Identify the Decision 

3) Identify Inputs to the Decision 

4) Define the Boundary of the Assessment 

5) Develop a Decision Rule 

6) Specify Acceptable Limits on Decision Errors 

7) Optimise the Design for Obtaining Data 

 

8.1.1 State the Problem 
The site has been historically used for commercial/ industrial purposes.  The purpose of the 

assessment is to provide preliminary data to define the status of the site with respect to 

contamination and to assess whether: 

• Soil contamination presents an unacceptable risk to current/future users of the Site 

under a commercial/industrial land use; and 

• Groundwater presents a significant risk of harm (SROH) as defined by the 

Contaminated Land Management Act 1997 (NSW) to human health or the environment. 

 

8.1.2 Identify the Decision 
In assessing the analytical data for soil against guideline levels for human health, the site 

conditions can be stated to meet the site assessment criteria if: 

• The 95% Upper Confidence Limit (UCL) of the average concentrations for a data set of 

samples of like material complies with the adopted criteria; 

• Individual concentrations of analytes (non-volatile) are less than 250% of the adopted 

guideline value; and 

• The standard deviation of the population is <50% of the guideline. 

 

8.1.3 Identify Inputs to the Decision 
The primary inputs in assessing the presence of contamination in soil and groundwater are 

as follows: 
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• Published guidelines appropriate to the proposed future land use (commercial) and 

published guidelines for protection of the environment; 

• Field investigation techniques to assess contamination as per DP’s standard field 

procedures; and 

• Field observations and analytical results. 

 

8.1.4 Define the Boundary of the Assessment 
The boundaries of the assessment were the site boundary of Lot 1 in Deposited Plan 

844119 and Lot 2 in Deposited Plan 1109323. 

 

8.1.5 Develop a Decision Rule 
The decision rule is the comparison of the analytical results against the relevant guidelines 

and background concentrations, where relevant.   

 

8.1.6 Specify Acceptable Limits on Decision Errors 
The assessment was based on a sampling programme to identify potential contamination 

across the site.   

 

Specific acceptable limits for this project would generally be in accordance with the 

appropriate guidelines from NEPM (1999) and NSW EPA for the collection of environmental 

samples.   Specific limits associated with sample handling and laboratory Quality Assurance 

and Quality Control are detailed in Appendix F. 

 

8.1.7 Optimise the Design for Obtaining Data 
The sampling programme for the site was that of a Phase 2 Contamination Assessment.  

The sampling density meets that recommended in Sampling Design Guidelines (2006) for 

characterisation of a site of 0.343 ha.   Sampling density is detailed in Section 8.2.   

 

To optimise the sample selection process, all soil samples collected were logged and 

screened using photo-ionisation detector (PID).  The interpretation of the sample logs and 

PID values allowed for better assessment of investigation samples to determine the 

analytical programme and the need, if any, for further investigation. 
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8.2 Sampling Rationale 
 

Soil samples were collected from nine bores over the 0.343 ha site. The NSW EPA 

publication Contaminated Sites Sampling Design Guidelines (2006) which specifies, in Table 

A, that the minimum sampling density (for a Phase 2 investigation) on 0.343 ha requires nine 

locations.  Based on site observations and the site history review, the sampling locations 

were placed over the accessible portions of the site with a view to provide appropriate site 

coverage.  

 

Soil samples were collected at broadly regular intervals or based on field observations, 

including changes in strata and signs of contamination.  Sampling locations are indicated on 

Drawing 1 in Appendix A. 

 

 

8.3 Sampling Procedures 
  

8.3.1 Soil Sampling 
All sample locations were cleared for services using Dial-before-you-dig information and an 

electromagnetic sweep by an accredited service locator.   

 

All sampling data was recorded on DP Test Bore Reports with essential information included 

in the chain-of-custody sheets.  The general sampling procedure is summarised below: 

• collect soil samples directly from the auger using disposable nitrile gloves; 

• transfer samples into laboratory-prepared glass jars, capping immediately and ensuring 

that the headspace within the sample jar is minimised; 

• collect a split replicate at each location into a zip lock plastic bag; 

• collect 10% replicate samples for QA/QC purposes; 

• label sample containers with individual and unique identification, including project 

number, sample location and sample depth; and 

• place the glass jars, with teflon lined lid, into a cooled, insulated and sealed container 

for transport to the laboratory. 
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A photoionisation detector (PID) was used to screen the headspace vapour of the replicate 

samples placed in the sealed zip-lock bag.  The PID provides an indication of the likely 

presence of volatile organic compounds in the soil.  The PID had a 10.6eV lamp and was 

calibrated with isobutylene gas at 100 ppm prior to measurement.  

 

Envirolab Services, a laboratory accredited by the National Association Testing Authorities 

(NATA), was employed to conduct the sample analysis.  The laboratory is required to carry 

out routine in-house QC procedures.   

 

In the DP laboratory, samples obtained from Test Bores 101, 103 and 105 were screened for 

pH and peroxide pH to check for signs of potential acid sulphate producing soils.   

 

The following methodology was adopted for pH pre-screening: 

 

pH measurement 

• placement of 10 mL of soil in small glass container; 

• addition of 25  mL of water followed by thorough mixing; and 

• measurement of pH using a calibrated Ionode IJ46 pH probe. 

 

Peroxide pH measurement 

• placement of 10 mL of soil in small glass container; 

• addition of a few drops of pH-adjusted 30% hydrogen peroxide solution; 

• observation of sample for effervescence, colour change or odour; 

• addition of 25 mL of water followed by thorough mixing; and 

• measurement of pH using a calibrated Ionode IJ46 pH probe. 

 

Sampling and testing equipment were decontaminated with Decon 90 and rinsed with 

distilled water between samples. 

 

8.3.2 Piezometer Installation and Groundwater Sampling Methods 
Three groundwater monitoring piezometers were installed in Bores 101, 103 and 104 to a 

maximum depth of 29.6 m using a bobcat-mounted drill rig.  Construction details for the 

piezometers are presented on the Test Bore Reports, Appendix D. 
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The piezometers were constructed using 50 mm diameter acid washed class 18 PVC casing 

and machine slotted well screen.  Joints were screw threaded, thereby avoiding the use of 

glues and solvents which may contaminate the groundwater.  The piezometers were 

completed with a gravel pack extending to 0.2 m above the well screen, a bentonite plug of 

0.5 m thickness and backfilled with drill returns to the surface.  The piezometers were sealed 

with a lockable cap and finished with a gatic cover flush with the surface.   

 

No free groundwater was observed during augering of the boreholes (i.e. within depths of 

surface to 3.0 m bgl).   

 

 

8.4 Analytical Rationale 
 

The analytical scheme (Table 3) was designed to assess the potential for contamination 

which may have arisen from current and past use of the site.  A total of ten selected soil 

samples (plus one QA/QC replicate) were analysed for various combinations of the 

contaminants of concern.   

 

Table 3 – Analytical Scheme for Soil Samples 
Sample ID 
(Location / 

Depth) 

Filling / 
Natural Heavy 

Metals 
TPH/ 
BTEX PAH PCB/ 

OCP Asbestos Phenols Cyanide pH 

101/2.7-3.0 F         

102/0.7-1.0 F         

103/0.2-0.4 F         

103/2.2-2.5 N         

104/0.7-1.0 F         

105/0.3-0.5 F         

106/0.2-0.5 F         

107/1.2-1.5 F         
BD1/2406081         

108/0.8-1.0 F         

109/0.05-0.2 F         
1 replicate sample of 107/1.2-1.5. 
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8.5 Acid Sulphate Soil Programme 
 

Reference to digital data supplied by NSW DECC based on 1:25,000 ASS Risk Mapping, 

1994-1998 indicated that the site is located within an area of no risk of occurrence for acid 

sulphate soils.  However, as the proposed development involves the excavation of two 

basement levels, it is considered that testing was needed to confirm the risk mapping data.  

 

The results of acid sulphate soil testing is summarised in Section 10.3 below.  Detailed 

laboratory test results are included in Appendix E. 

 

 
 
9. SITE ASSESSMENT CRITERIA  
 

9.1 Soils 

  
Given the site use is to remain commercial; the exposure scenario for the assessment of 

contaminants in soils would be that of a commercial or industrial development.  DP therefore 

considered the health-based investigation levels for a commercial or industrial land use 

should be appropriate for this assessment. 

 

Soil contaminant threshold concentrations for commercial/industrial land use, have been 

sourced from: 

• the NSW EPA Guidelines for the NSW Site Auditor Scheme (2006), Column 4 - Health-

Based Investigation Levels. 

• Guidelines for Assessing Service Station Sites (1994), Table 3 for TPH and BTEX 

(based on a sensitive land use). 

 

The adopted threshold concentrations are given in Table 4 for the contaminants of concern.   

 

Soil/ filling material is considered to meet the SAC if: 
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i) The 95% UCL of the average concentrations for a data set of samples of like material 

complies with the adopted criteria.  (Note that where all results comply with the HIL 

concentration, the 95% UCL has not been calculated); 

ii) Any individual analyte concentration in the soil is not considered to present a potential 

risk.  For some analytes (non-volatile), 250% of the HIL value is adopted for the 

absolute maximum upper limit concentration for individual samples as given in Table 4, 

however, the 95% UCL of the average concentrations must comply; and 

iii) The standard deviation is less than 50% of the SAC thresholds. 

 

Providing that the 95% Upper Confidence Limit (UCL) of average concentrations is within the 

SAC (health-based), and no concentrations of the contaminants are at hotspot level, minor 

exceedances of the SAC may be considered to pose an insignificant human health risk 

under the proposed land-use.  Having said this, odour and aesthetic issues are also 

considered.  
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Table 4 – Site Assessment Criteria for Soil 

Contaminant Adopted Criteria 
(SAC) Source 

TPH 
C6 – C9 

C10 – C36 

 
65 mg/kg 

1000 mg/kg 
BTEX 

Benzene 
Toluene 

Ethylbenzene 
Xylene 

 
1 mg/kg 

1.4 mg/kg 
3.1 mg/kg 
14 mg/kg 

NSW EPA1 Contaminated Sites Guidelines for Assessing 
Service Station Sites (1994) threshold concentrations for 
sensitive land use-soils.   

Metals 
Arsenic (total) 

Cadmium 
Chromium 

Copper 
Lead 

Mercury 
Nickel 
Zinc 

HIL 
500 mg/kg 
100 mg/kg 

60,000 mg/kg 
5000 mg/Kg 
1,500 mg/Kg 

75 mg/Kg 
3,000 mg/Kg 
35,000 mg/kg 

Cyanide 
Complex 

free 

2,500 mg/kg 
1,250 mg/kg 

Total Phenols 42,500 mg/kg 
PAH 
Total 

Benzo(a)Pyrene 

 
100 mg/kg 
5 mg/kg 

PCB 20 mg/kg 
OCP 

Aldrin + dieldrin 
chlordane 

DDT (including 
DDD, DDE, DDT) 

Heptachlor 

 
50 mg/kg 

250 mg/kg 
1000 mg/kg 

 
50 mg/kg 

NSW EPA Contaminated Sites Guidelines for the NSW Site 
Auditor Scheme (2nd Edition) (2006) Appendix II Soil 
Investigation Levels for Urban Redevelopment Sites in NSW 
Heath-based investigation levels outlined in Column 4 for 
Commercial/Industrial land use. 

Asbestos No asbestos present in soil at 
the surface 

Correspondence from NSW EPA Director of Contaminated 
Sites to Accredited Site Auditors 

 

 

9.2 Acid Sulphate Soils Assessment 
 

The action criteria for acid sulphate soils are sourced from the Acid Sulphate Soils 

Management Advisory Committee (ASSMAC) Acid Sulphate Soils Assessment Guidelines 

(1998).  With respect to the soils observed at the site, the results should not exceed the 

action criteria for sands to sandy loams (coarse texture).   The Action Criteria are listed in 

Table 5. 

 

                                                 
1 NSW EPA is now part of the NSW Department of Environment and Climate Change (DECC).  
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Table 5 - ASSMAC Action Criteria 

Screening Criteria Threshold3  

pHf <41 
pHfox <3.52 

Laboratory 
Results pH^ 

Change <12 
TPA 18 Acid Trail (mol 

H+/tone TSA 18 
Sulphur trail 

(%) 
Spos 0.03 

Notes: 
TPA Total Potential Acidity 
TSA Total Sulphidic Acidity (TPA-TAA) 
SPOS Peroxide oxidisable sulphur 
Snas Net acid soluble sulphur 
1.         for Actual Acid Sulphate Soil 
2. Indicative value only, for Potential Acid Sulphate Soil 
3. ASSMAC Action Criteria for disturbance of greater than 1000 tonnes of material  
^ pHf non-oxidised pH 
pHfox oxidised pH 
Change pHfox – pHf 
ND Not Defined 
 

 

9.3 Waste Classification 
 

With regard to the filling material, the preliminary in situ waste classification assessment was 

conducted with reference to the NSW DECC Waste Classification Guidelines (April 2008). 

According to the new guidelines, waste material is to be assessed by the following Six Step 

process, viz. 

 

Table 6 - Six Step Process Used for Waste Classification 

Steps Description 

1 Is the waste Special Waste? 

2 Is the waste Liquid Waste? 

3 Has the waste been pre-classified? 

4 Is the waste Hazardous Waste? 

5 Chemical Assessment in accordance with the specified total and leachable 

contaminant concentration thresholds 

6 Is the waste putrescibles? 
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In particular, with regard to Step 6, the Guideline states that a final test may be needed to 

determine whether the waste is putrescible, and a number of evaluation methods have been 

outlined.  Nevertheless, DECC clarified, through telephone discussions, that a determination 

of whether the putrescibles waste test has to be conducted can be made based on the 

observed characteristics of the material. 

 

With regard to the natural soils, in view of the absence of guidelines endorsed by DECC on 

virgin excavated natural material (VENM), the following guidelines were referenced: 

• Guideline 1:  Environmental Soil Quality Guideline ‘Background Ranges’, as given in the 

Schedule B(1) NEPC Guidelines on the Investigation Levels for Soil and Groundwater 

(1999); 

The following guidelines were also used as ‘’screening references’’: 

• Guideline 2: The lower of the Health-based [soil] investigation levels for residential sites 

with accessible soils as specified in NSW EPA Guidelines for the NSW Site Auditors 

Scheme (1998); and 

• Guideline 3: With respect to TPH and BTEX, threshold concentrations [in soil] for 

sensitive land use from NSW EPA’s Guidelines for Assessing Service Station Sites, 

1994 (no comprehensive TRH or BTEX health-based criteria are available in Guidelines 

for the NSW Site Auditors Scheme). 

 

 

9.4 Groundwater 
 

The Cooks River and, ultimately, Botany Bay is considered likely to be the receiving body for 

groundwater sourced from the site.  On this basis, the groundwater investigation levels 

(GILs) were selected for the protection of a freshwater ecosystem (a more conservative 

approach) in line with DECC guidance. 

 

The guidelines selected as reference for groundwater in this assessment were: 

• Guidelines for Fresh and Marine Water Quality’ (2000) Australia and New Zealand 

Environment and Conservation Council (ANZECC).  The trigger values for the protection 

of 95% species for a fresh water ecosystem were used where available. In the absence 
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of the 95% level of protection trigger values the moderate and low reliability trigger 

values and interim indicative values were also referenced as screening criteria. 

 

The adopted GIL and their source documents are provided in Table 7.   

 

Table 7 – Groundwater Investigation Levels (GIL) 

Contaminant Adopted Criteria 
(GIL) Rationale 

Metals 
Arsenic (V) 
Cadmium 

Chromium (VI) 
Copper 
Lead 

Mercury 
Nickel 
Zinc 

 
13 µg/L 
0.2 µg/L 
1.0 µg/L 
1.4  µg/L 
3.4 µg/L 
0.6 µg/L 
11 µg/L 
8 µg/L 

ANZECC (2000) Australian Water Quality Guidelines for the 
protection of 95% of freshwater species have been adjusted for 
hardness for sample GW101/090708 according to Table 3.4.4 in 

Table 9.  

TPH 
C6 – C9 

>C9 

 
150 µg/L 
600 µg/L 

Due to the absence of high reliability NSW EPA or ANZECC 
guidelines for TPH the Airport (Environment Protection) Regulations 
(1997), Schedule 2 Water Pollution Accepted Limits: Table 1.03 – 

Accepted limits of contamination was adopted as a screening criteria 

BTEX 
Benzene 
Toluene 

Ethylbenzene 
Xylene 

 
950 µg/L 
180 µg/L 
140 µg/L 
350 µg/L 

 
 
 

ANZECC (2000) Australian Water Quality Guidelines for the 
protection of 95% of freshwater species 

 

PAH 
Total 

Benzo(a)Pyrene 
Naphthalene 
phenanthrene 

 
Not specified 
Not specified 

16 µg/L 
2 µg/L 

ANZECC (2000) Australian Water Quality Guidelines for the 
protection of 95% of freshwater species 

 
It is noted that ANZECC only publishes a low reliability value for 

phenanthrene.  For reference purposes Dutch Intervention Levels, 
Ministry of Housing, Spatial Planning and Environment, 2000 for 

phenanthrene in groundwater are 5 µg/L 
OCP 

Chlordane 
DDT 

Endosulfan 
Endrin 

Heptachlor 

0.08 ug/L 
0.01 ug/L 
0.2 ug/L 

0.02 ug/L 
0.09 ug/L 

PCB 
Total 

Aroclor 1242 
Aroclor 1254 

Not specified 
0.6 ug/L 

0.03 ug/L 

Total Phenols 320 ug/L 

ANZECC (2000) Australian Water Quality Guidelines for the 
protection of 95% of freshwater species 
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10. RESULTS OF SOIL INVESTIGATION 
 

10.1 Field Observations: Soil 

 
Details of the sub-surface conditions encountered during the course of the investigation are 

included in the Test Bore Report Sheets, Appendix D. The bore locations are shown on 

Drawing 1, Appendix A.  

 

Bitumen was encountered in all of the test bores between the surface and 0.1 m bgl.  

Concrete was encountered in test bores 101 and 107 directly underlying the bitumen 

between 0.03 and 0.23 m bgl.  Road base gravel was encountered in test bores 102, 103, 

104, 105 and 106 between 0.03 and 0.45 m bgl.    

 

Sand, sandstone or clay filling, of varying colours, with inclusions of sandstone fragments, 

concrete gravel, charcoal, metal fragments, brick fragments was encountered in all test 

bores except test bore 106 at depths from 0.05 to 3.0 m bgl.   

 

Test bore 106 encountered filing comprised of large boulders and brick fragments that 

appeared to be within a large void between 1.5 and 2.0 m bgl, where the test bore was 

discontinued due to the conditions.  Refer to Photograph 4, Appendix B.    

 

Natural sandy clay was encountered in all test bores with the exception of 106 and 108 

between 1.1 and 6.7 m bgl.  

 

Natural sandstone underlies the natural sandy clay and was encountered in test bores 101 

to 105 between 4.5 and 30.0 m.  It should be noted that test bores 106 to 109 were 

discontinued in filling or sandy clay, as their purpose was only to determine the extent of 

filling on the site.  
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10.2 Field Observations: Groundwater 
 

Table 8 – Groundwater Levels 
Groundwater Levels Recorded 

Prior Well Development 
Groundwater Levels Measured in 

Monitoring Wells 
Bore Date of well 

Development 
Water Level 

(m bgl) 
Date of 

Measurement/sampling 
Water Level 

(m bgl) 

101 08/07/08 7.09 
09/07/08 

(24 hr after development) 
7.10 

103 08/07/08 8.20 
09/07/08 

(24 hr after well 
development) 

8.20 

104 08/07/08 20.22 
09/07/08 

(24 hr after well 
development) 

20.19 

101 28/07/08 7.08 Not sampled - 

103 28/07/08 8.17 
28/07/08 

(1 hr after well 
development) 

8.28 

104 28/07/08 dry Not sampled - 
 

 Note: bgl below ground level 
 

It should be noted that only two groundwater samples (GW101/090708 and GW103/090708) 

were able to be collected during the first round of groundwater sampling (8-9/7/08) as only 

very limited quantity (less than 200mm of high turbidity) of groundwater was encountered in 

Bore 104.  The volume was found to be insufficient for sampling. 

 

A second round of testing (28/07/08) involved sampling from test bore 103 a second time; 

due to the results of the initial testing (refer to Section 11.4).  A second attempt was made at 

sampling form test bore 104 also, although it was found to be dry at the second round of 

testing. 

 

The groundwater found in test bore 103 exhibited a slight organic odour during both rounds 

of sample collection.  

 



 

  Page 25 of 36 

Phase 2 Contamination Assessment  Project 36569.03  
Corner of Hay and Pitt Streets, Haymarket  August 2008 

10.3 Acid Sulphate Soil Testing Results 
 

The results of acid sulphate soil tests are summarised below in Table 9.  Detailed laboratory 

report sheets are included in Appendix E. 

 

Table 9 – Results of DP Laboratory pH Screening 

Sample ID pH pH(Ox) 
 0 hr 0.5 hr 1 hr 

pHf - 
pHox 

Strength of 
reaction* 

101/0.3-0.5 9.90 9.10 9.21 0.69 1 
101/0.8-1.0# 7.93 5.75 5.67 2.26 1 
101/102-1.5 7.42 7.62 7.81 0.39 1 
101/108-2.0 9.25 8.60 8.54 0.71 1F 
101/2.3-2.5 9.84 10.02 10.04 0.20 1F 
101/2.7-3.0 11.87 12.32 12.36 0.49 1F 
103/0.2-0.4 13.06 13.05 13.10 0.04 2F 
103/0.4-0.5 12.08 12.47 12.47 0.39 1 
103/0.7-1.0 9.96 9.09 9.02 0.94 2F 
103/1.2-1.5 10.05 9.72 9.78 0.27 1 
103/1.7-2.0 9.19 7.63 7.52 1.67 1 
103/2.2-2.5 7.30 7.63 7.65 0.35 1 
105/0.3-0.5 9.72 9.11 9.15 0.57 2F 
105/0.8-1.0 8.99 7.71 7.66 1.33 1 
105/1.3-1.5 8.45 6.58 6.42 2.03 1 
105/1.8-2.0 7.09 5.31 5.19 1.90 1 
105/2.2-2.5 6.01 5.36 5.22 0.79 1 
Notes:  

* Strength of reaction key: 

1 Denotes no or slight effervescence  
2 Denotes moderate effervescence 
3 Denotes vigorous effervescence 
4 Denotes very vigorous effervescence, gas evolution and heat 
F after reaction number indicates a bubbly/frothy reaction  

#  Sample having the most substantial pH drop.  

 

Based on the screening results (Table 9), the samples tested were deemed not likely to be 

ASS.  

 

 

10.4 Total Photoionisable Compounds (TOPIC) Results 
 

The replicate soil samples collected in plastic bags were allowed to equilibrate under 

ambient temperatures before screening for Total Photoionisable Compounds (TOPIC) using 
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a calibrated Photoionisation Detector (PID).  Results of sample screening are shown in the 

Test Bore Reports in Appendix D.  The PID readings were all less than 3 ppm indicating no 

signs of volatile hydrocarbon contamination.   

 

 

10.5 Laboratory Results  
 

The results of laboratory analysis of the soil and groundwater samples are summarised in 

Tables 10 and 11, with NATA Reports provided in Appendix E. 
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Table 10 - Results of Soil Analysis 
(All results in mg/kg unless otherwise stated) 

  Heavy Metals PAH TPH 

Sample ID 
Natural / 
Filling As Cd Cr1 Cu 

Total 
Pb 

TCLP Pb 
7 Hg Ni Zn 

Total 
B(a)P4 

TCLP B(a)P4 

7 
Total +ve 

PAH 
TCLP +ve PAH 

7 
C6-
C9 

C10-
C36 
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pH
 

Asbestos 

101/2.7-3.0 F 4.7 1.2 21 100 150 0.05 <0.1 11 120 0.9 <PQL 7.2 <PQL <25 <100 <0.5 <0.5 <1 <3 <PQL <PQL <PQL <PQL 11.9 Non detected 
102/0.7-1.0 F 7.5 <1 15 9.9 47 - <0.1 3.9 20 <PQL <PQL 1 <PQL <25 <100 <0.5 <0.5 <1 <3 <PQL <PQL <PQL <PQL 7.4 Non detected 
103/0.2-0.4 F <4 <1 9.2 8.3 29 - <0.1 1.3 17 0.1 - 0.5 - <25 <100 <0.5 <0.5 <1 <3 <PQL <PQL <PQL <PQL 7.9 Non detected 
103/2.2-2.5 N 6.5 <1 19 17 640 1.3 <0.1 5.7 290 0.7 <PQL 5.2 <PQL <25 <100 <0.5 <0.5 <1 <3 <PQL <PQL <PQL <PQL 11.1 Non detected 
104/0.7-1.0 F 7.3 <1 16 12.0 92 - <0.1 6.9 57 <PQL - <PQL - <25 <100 <0.5 <0.5 <1 <3 <PQL <PQL <PQL <PQL 6.3 Non detected 
105/0.3-0.5 F 4.4 <1 12 24 290 1.8 <0.1 9.9 290 0.5 <PQL 4.2 <PQL <25 <100 <0.5 <0.5 <1 <3 <PQL <PQL <PQL <PQL 9.4 Non detected 
106/0.2-0.5 F <4 <1 8.7 23 140 1.0 <0.1 23 200 0.1 <PQL 0.9 <PQL <25 <100 <0.5 <0.5 <1 <3 <PQL <PQL <PQL <PQL 9.2 Non detected 
107/1.2-1.5 F <4 <1 11 15 160 0.13 <0.1 4.1 4.1 0.2 <PQL 1.5 <PQL <25 <100 <0.5 <0.5 <1 <3 <PQL <PQL <PQL <PQL 8.9 Non detected 

BD1/240608 <4 <1 8.5 10 80 - <0.1 3.0 31 0.1 - 0.9 - - - - - - - - - - - - - 
108/0.8-1.0 F 5.7 <1 9.5 13 540 6.8 <0.1 3.5 400 1.4 <PQL 8.7 <PQL <25 <100 <0.5 <0.5 <1 <3 <PQL <PQL <PQL <PQL 8.8 Non detected 

109/0.05-0.2 F 5.0 <1 7.7 21 58 - <0.1 6.3 70 0.1 - 0.8 - <25 <100 <0.5 <0.5 <1 <3 <PQL <PQL <PQL <PQL 9.1 Non detected 
95% ProUCL - - - - - 7.928 - - - - - - - - - - - - - - - - - - - 

Site Assessment Criteria 

SAC 500 100 60000 5000 1500 N/A 75 3000 35000 5 N/A 100 N/A 65 1000 1 1.4 3.1 14 20 
50/250/1000/5

0 42500 1250 N/A N/A 

Waste Classification Threshold Criteria (without TCLP) 2 

General Solid Waste (CT1) 100 20 100 N/A 100 N/A 4 40 N/A N/A N/A 0.8 N/A N/A N/A 10 288 600 1000 N/A N/A N/A 320 N/A N/A 

Restricted Solid Waste (CT2) 400 80 400 N/A 400 N/A 16 160 N/A N/A N/A 3.2 N/A N/A N/A 40 1152 2400 4000 N/A N/A N/A 1280 N/A N/A 

Waste Classification Threshold Criteria (with TCLP) 2 

General Solid Waste (CT1) 500 100 1900 N/A 1500 5 50 1050 N/A 10 0.04 200 N/A 650 10000 18 518 1080 1800 <50 <50 N/A 5900 N/A N/A 

Restricted Solid Waste (CT2) 2000 400 7600 N/A 6000 20 200 4200 N/A 23 0.16 800 N/A 2600 40000 72 2073 4320 7200 <50 <50 N/A 23600 N/A N/A 

VENM Aplicable 

Background ranges 

NEPC 1-50 1 5-
1000 

2-
100 2-100 N/A 0.03 5-

500 
10-
300 - N/A - N/A - - - - - - - - - -   - 

Health-based (HIL) and provisional phytotoxicity-based (PPIL) investigation levels 

HIL 100 20 12000 1000 300 N/A 15 600 7000 20 N/A 1 N/A 65 3 1000 3 1 3 1.4 3 3.1 3 14 3 - - - 250   - 

PPIL 20 3 400 100 600 N/A 1 60 200 - N/A - N/A - - - - - - - - - -   - 

Notes:                           
1 All Chromium are assumed to exist in the stable Cr(III) oxidation state, as Cr(VI) will be too reactive and unstable in normal environmental conditions         
2 NSW DECC Waste Classification Guidelines (Table 2) [April 2008]                  
3 NSW EPA Contaminated Sites Guidelines for Assessing Service Station Sites (1994) threshold concentrations for sensitive land use-soils          
4 benzo(a)pyrene                          
5 field replicate sample of sample listed directly above                    
6 In the order Aldrin + dieldrin, Chlordane, DDT +DDD + DDE, Heptachlor                  
7 TCLP in mg/L                          

NEPC NEPC (1999). National Environmental Protection (Assessment of Site Contamination) Measure Schedule B(1) Guidelines on the Investigation Levels for Soil and Groundwater, Background Ranges  

HIL/PPIL NSW EPA Contaminated Sites Guidelines for the NSW Site Auditor Scheme (2nd Edition) (2006) Soil Investigation Levels for Urban Redevelopment Sites in NSW Heath-based investigation levels for residential with gardens (HIL Column 1) 
 and Provisional Phytotoxicity Based Investigation Levels (PPIL)                   

NA No asbestos present on the ground surface (Correspondence from NSW EPA Director of Contaminated Sites to Accredited Site Auditors)          
Bold exceeds criteria                         
N/A Not applicable                          

- not analysed                          
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Table 11 - Results of Groundwater Analysis 
(All results in μg/L unless otherwise stated) 

                      

Heavy Metals (Filtered) PAH2 TPH 

Sample ID Date sampled 

As Cd Cr1 Cu Pb Hg Ni Zn B(a)P total C6-
C9 
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DP RESULTS (DECEMBER 2007) 
GW101/090708 <1 0.1 <1 1.8 5.2 <0.5 5.6 42 <1 <2 14 110 <1 1.6 <1 7.6 <PQL <PQL <0.05 63 
GW103/090708 1.2 <0.1 <1 <1 <1 <0.5 6.5 19 <1 <2 470 <100 97 68 67 213 <PQL <PQL <0.05 39 

GW/BD1/090708 3 
9/07/2008 

1.2 <0.1 <1 <1 <1 <0.5 6.5 19 - - <10 - <1 <1 <1 <3 - - - - 
GW103/280708 28/07/2008 - - - - - - - - - - <10 - <1 <1 <1 <3 - - - - 

GIL 5 0.54 2.5 3.5 13.6 27.5 20 

GIL 6 

13 

0.2 1.0 1.4 3.4 

0.6 

11 8.0 

ND 150 600 950 180 140 350 0.08/0.01/0.2/0.02/0.09 0.6/0.03 320 ND 

                       
Notes:                      

1  
All Chromium are assumed to exist in the stable Cr(III) oxidation state, as Cr(VI) is too reactive and unstable under the normal 
environment        

2  
where results less than practical quantitative limit (PQL), quoted as less than PQL for most individual 
compounds        

3  field replicate sample of sample listed directly above                
4  In the order Chlordane, DDT, Endosulfan, Endrin, Heptachlor            
5  For water of moderate hardness (GW101/090708) adjusted            

6  
For water of soft hardness (GW103/090708) 
unadjusted             

-  not analysed/ not applicable                 
ND  not defined                   

BOLD  Exceeds 
GIL                   
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11. ASSESSMENT OF LABORATORY RESULTS  

 

11.1 Chemical Contaminants in Soil 

 
Soil samples were assessed for a suite of potential contaminants of concern including heavy 

metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn), TPH, BTEX, PAH, PCB, OCP, cyanide and phenols.  

 

The elevated lead level and zinc levels in Sample 108/0.8-1.0 can be attributed to the metal 

fragments found in the filling in Bore 108 between 1.15 m and 3.0 m.  

 

The laboratory results (Table 10) indicated that all contaminant concentrations in the soil 

samples analysed were generally low and were within the adopted SAC for commercial/ 

industrial land use. 

 

 

11.2 Asbestos 

 
Ten soil samples were analysed for asbestos.  Asbestos was not detected in these samples.  

It should be noted that test bores are not effective in the identification of asbestos in soils.  

As construction debris (brick and concrete fragments) were noted in five of the nine bores, 

there is a potential for asbestos to be present in the filling. 

 

 

11.3 Acid Sulphate Soil 
 

Based on the screening results (Table 9), the samples tested were not likely to be ASS.  It is 

considered that SPOCAS is not required.  

 

 

11.4 Groundwater Results 
 

Groundwater laboratory results (Table 10) indicated that contaminant concentrations were 

within the SAC or below the laboratory’s practical quantification limits with the exception of 

zinc in both samples and GW103/090708 for which the following C6-C9 was detected at a 
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level of 470 ug/L compared to the adopted screen of 150 ug/L].  It is noted that the duplicate 

of sample GW103/0900708 (GW/BD1/090708) was found to be clean. 

 

It is noted that heavy metals such as zinc are commonly detected at levels above the 

ANZECC (2000) guidelines in groundwater from urban areas, and can be sourced from 

leakage of pressurised water supply services and / or road runoff.  To this end it is noted 

that all detected levels of zinc were well within the Australian Drinking Water Guideline 

(1996) of 3000ug/L. 

 

Furthermore, there are no significant levels of zinc in the soil on the site to act as source of 

groundwater contamination.  It is therefore likely the identified concentrations probably 

represent local background concentrations.  

 

Discussions with the laboratory (Envirolab Services) indicated that the GW103/090708 C6-C9 

fraction [470ug/L compared with the adopted screen of 150 ug/L] is attributable to the BTEX 

detected in the sample.  It is noted that the BTEX detected was within the GILs.  TPH was 

not detected in the two soil samples tested from this bore (103/0.2-0.4 and 103/2.2-2.5) or 

any of the soil samples tested from the other bores.  There did not appear to be source of 

BTEX on the site.  The bore was located on the north-western corner of the site, close to Pitt 

Street.  The duplicate of GW103/090708 was found to be clean also.  

 

A second round of development, purging and sampling for TPH (C6-C9) and BTEX was 

conducted from test bore 103. The analytical results (Table 11) for the second round of 

sampling were all below laboratory practical quantification limits.  

 

Therefore, as a BTEX source could not be identified, the duplicate sample did not detect 

TPH or BTEX and TPH (C6-C9) and BTEX was not detected in the soil at the site, the first 

round of sampling from bore 103 is considered to be non-representative.   
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11.5 Waste Classification 
 

Filling Material  

Filling material on the site appears to have originated from various sources. 

 

Based on the laboratory results, the filling encountered in the test bores is classifiable as 

GENERAL SOLID WASTE (in accordance with the DECC Waste Classification Guidelines, 

April 2008), provided that the material is not cross-contaminated with other material with the 

exception of sample 108/0.8-1.0.   

 

At this stage,  the light brown to red brown sand filling with crushed sandstone encountered 

at test bore 108 at approximately 0.8 – 1.0 m depth is classifiable as RESTRICTED SOLID 

WASTE (in accordance with the DECC Waste Classification Guidelines, April 2008) due to 

the leachable concentration of lead (6.8 mg/kg).     

This result is most likely due to the metal fragments encountered in the bore between 0.5 m 

and 1.15 m.  

 

The filling material was further evaluated to determine if the waste is putrescible or non-

putrescible.  On the basis that the filling material comprises general soil or roadbase, it is 

considered that the material is not capable of significant biological transformation and should 

be classified as GENERAL SOLID WASTE (NON-PUTRESCIBLE) with the exception of 

filling in the vicinity of Test Bore 108.   

 

The filling material (except filling in the vicinity of Bore 108) should be disposed of to an 
appropriately licensed landfill as General Solid Waste (non-putrescible).   

 

The bitumen and concrete materials are also classifiable as GENERAL SOLID WASTE 

(NON-PUTRESCIBLE) under the guidelines.  

 

However, this is only a preliminary in situ waste classification.  Further ex situ waste 

classification of the filling is recommended.  It should be noted that building rubble was 

encountered in the test bores, thus, there is a potential for asbestos to be present in the 

filling.   
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Overall, it is recommended that upon excavation, filling material be stockpiled (one stockpile 

for filling in the vicinity of Test Bore 108 and a separate stockpile for filling over the rest of 

the site) for examination by a qualified Environmental Consultant to verify the a preliminary 

in situ waste classification.  

 

Natural Material  

The natural material encountered on the site comprises sandy clay and sandstone. 

 

The levels of potential contaminants detected in the natural material sample analysed 

(Sample 103/2.2-2.5) were within the published background levels with following exceptions: 

• Total lead detected (640 mg/L compared to the PPIL of 600 mg/L); and 

• Total PAH detected (5.2 mg/L compared to the HIL of 1.0 mg/L). 

 

The PAH level detected is most likely to be the background level.  

 

The lead exceedance of the provisional phytotoxicity-based investigation levels (PPIL) 

(applies to plants) is only marginal.  However, it is possible that the natural sample was 

adversely impacted by the overlying filling in the test bore.  The soild flight auger drilling 

method used may have introduced filling material into the natural sample, particularly due to 

the nature of the sandstone and gravel filling.  It is recommended that the VENM be 

examined upon excavation to evaluate its VENM status.  

 

General 

It is understood from DECC that, at the current stage, the operating licences of landfills may 

not have been revised/updated to reflect the new waste classification system. DECC, 

nevertheless, indicated that landfills with a current licence may continue to operate and 

receive waste types that are allowed under their current licences.  In this regard, it is prudent 

to verify with the receiving landfill regarding the acceptability of the waste prior to its delivery. 

 

It is noted that the above waste classification does not cover material on the site other than 

those specified above. 
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The current preliminary waste assessment was conducted broadly according to the 6 step 

process in the DECC Waste Classification Guidelines (2008). It should be noted that the in 

situ assessment is preliminary in nature. If at any time during excavation any signs of 

concern or contamination are noted (e.g. odours, staining) the affected material must be 

stockpiled separately for further validation by a qualified environmental consultant.   

 

Please note that the validity of this assessment/classification is 12 months from the date of 

this report. 

 

Note that appropriate prior arrangement with the receiving site/relevant authorities should be 

obtained prior to the disposal/reuse of any material off-site.  Please contact either of the 

undersigned with any queries. 

 

 

 

12. OVERALL CONCLUSIONS AND RECOMMENDATIONS 
 

A review of historical information indicated that the site has been used for various 

commercial purposes from as early as 1788 when it was used for the manufacture of bricks. 

Since then it has been occupied by cattle and hay markets (approx 1830s), Belmore 

markets (approx 1860s), ‘’Hotel Sydney’’ (approx 1918-1960).  It is likely the site has been 

used as a car park since about 1994 until present. WorkCover records indicated that no 

dangerous goods had been registered for storage at the site.   

 

The contaminant concentrations in the soil were below laboratory practical detection limits 

and within the health-based SAC for commercial/ industrial land use.  Asbestos was not 

detected in the samples tested.   

 

Based on the ASS screening results, the samples tested were not likely to be ASS.   

 

Based on the laboratory results, the filling encountered in the test bores is classifiable as 

GENERAL SOLID WASTE (in accordance with the DECC Waste Classification Guidelines, 

April 2008), provided that the material is not cross-contaminated with other material with the 

exception of sample 108/0.8-1.0.   
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The filling material was further evaluated to determine if the waste is putrescible or non-

putrescible.  On the basis that the filling material comprises general soil or roadbase, it is 

considered that the material is not capable of significant biological transformation and should 

be classified as GENERAL SOLID WASTE (NON-PUTRESCIBLE) with the exception of 

filling in the vicinity of Test Bore 108.   

 

The filling material (except filling in the vicinity of Bore 108) should be disposed of to an 
appropriately licensed landfill as General Solid Waste (non-putrescible).   

 

The bitumen and concrete materials are also classifiable as GENERAL SOLID WASTE 

(NON-PUTRESCIBLE) under the guidelines.  

 

Further ex situ waste classification of the filling is recommended.  It should be noted that 

building rubble was encountered in the test bores, thus, there is a potential for asbestos to 

be present in the filling.   

 

Overall, it is recommended that upon excavation, filling material be stockpiled (one stockpile 

for filling in the vicinity of Test Bore 108 and a separate stockpile for filling over the rest of 

the site) for examination by a qualified Environmental Consultant (particularly for metal 

fragments and asbestos impacted material) to verify the a preliminary in situ waste 

classification.  

 

A lead exceedance was detected in the natural material sample tested (103/2.2-2.5). 

However, it is possible that the natural sample was adversely impacted by the overlying 

filling in the test bore.  The soild flight auger drilling method used may have introduced filling 

material into the natural sample, particularly due to the nature of the sandstone and gravel 

filling.  It is recommended that the VENM be examined upon excavation to evaluate its 

VENM status.  

 

DP recommend further groundwater sampling at Bore 103 during the construction stage to 

further verify the second round of results for TPH and BTEX.   
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On the basis of the investigation findings, DP considers the potential for contamination 

associated with the soil and groundwater at the site to be low and considers the site suitable 

for the proposed development (given that most of the filling is to be removed for the 

basement excavation), provided that groundwater is sampled from Bore 103 during the 

construction stage and verifies the second round of groundwater results (TPH and BTEX 

detected below the adopted screening criteria).  

 

 

 

13. LIMITATIONS OF THIS REPORT 
 

The scope of the site assessment activities and consulting services undertaken by DP were 

limited to those detailed in the proposal dated 4 June 2008 and accepted by  

Mr Santo Ragusa of Energy Australia. 
 

DP’s assessment is necessarily based upon the result of a limited site investigation and the 

restricted programme of surface and subsurface sampling, screening and chemical testing 

which was set out in the proposal.  DP cannot provide unqualified warranties with regards to 

site contamination nor does DP assume any liability for site conditions not observed or 

accessible during the time of the investigations. 

 

Despite all reasonable care and diligence, the ground conditions encountered and 

concentrations of contaminants measured may not be representative of conditions between 

the locations sampled and investigated.  In addition, site characteristics may change over 

time due to activities such as spillages of contaminating substances.  These changes may 

occur subsequent to DP’s investigations and assessment. 
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This report, its associated documentation and the information herein have been prepared 

solely for the use of Energy Australia.  Any reliance assumed by third parties on this report 

shall be at such parties’ own risk. 

 

 
DOUGLAS PARTNERS PTY LTD 
 Reviewed by 
 

 
 
 
Jessica Derrien Ronnie Tong 
Environmental Scientist Principal 



    
 

 

 

 
 
 
 
 
 
 

 

APPENDIX A 
Site Drawing  

 
 
 





    
 

 

 
 
 
 
 
 
 

 
APPENDIX B 

Site Photographs 
 

 
 
 



 
PHOTO 1: Site toward the south. Note Belmore Park and Central Railway Station in the background.

 
PHOTO 2: Site toward the east.  Note the large commercial building on the neighbouring lot. 
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PHOTO 3:  Site toward the west.  Note the neighbouring commercial buildings. 

 
PHOTO 4:  Conditions encountered in Bore 106. Large boulders were visible within a void at  

approximately 1.5 m bgl  
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APPENDIX C 
Site History Information 
Results of DNR Search 

 
 
 
 
 























































 
PHOTO 1: 1930 Aerial Photograph 

 
PHOTO 2: 1951 Aerial Photograph 
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PHOTO 3: 1970 Aerial Photograph 

 
PHOTO 4: 1986 Aerial Photograph 
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PHOTO 5: 1994 Aerial Photograph 

 
PHOTO 6: 2005 Aerial Photograph 
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