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EXECUTIVE SUMMARY 

This report details the methodology and results of a Phase 1 Contamination Assessment (Desktop) 
undertaken by Douglas Partners Pty Ltd (DP) at 13 Norfolk Street, Liverpool. The investigation also 
included a provision for a preliminary in-situ waste classification. The investigation was 
commissioned by Mr Don Macleod of Macleod Consultants Pty Ltd on behalf of Captain 
Developments Pty Ltd, for submission to Council for development application purposes. This 
assessment comprised a walkover site inspection conducted on 25 August 2006, a desktop review 
of the most readily available and relevant site history documentation and a preliminary in-situ waste 
classification.  The analytical results of soil samples collected for the preliminary in-situ waste 
classification have also been compared to the relevant site assessment criteria to provide an 
indication of the current site condition.  
 

The site comprises an area of approximately 0.21 ha and bounded by Norfolk Street and 

Castlereagh Street. The site is currently occupied by Liverpool Baptist church which consists of a 

single storey fibre cement and tile roof building and a two storey brick and tile roof building and 

Eagle Homes which consists of a concrete car park and concrete and glass building with a metal 

roof. It is understood that existing structures are to be demolished and that the site will be 

redeveloped. The proposed new building will consist of one retail, three commercial and thirteen 

residential levels with five basements of parking below ground level.     Excavation to the lowest 

basement level will involve excavation to depths to a maximum depth of 16 m below the existing 

surface levels. 

 
The objective of this assessment was to assess whether the site is suitable for the proposed 

residential/commercial development (from a contamination standpoint).  The current assessment 

incorporates a review of the findings of a waste classification assessment which was conducted in 

conjunction with the current assessment. While the intrusive assessment was conducted mainly for 

waste classification purposes it nevertheless provides relevant information on the subsurface 

condition/contamination status of the site and thus supplement the current “desktop” assessment. 

 

All laboratory results were within the site assessment criteria (SAC), including both the health 

based investigation levels for residential land-use with accessible soils and the provisional 

phytotoxicity based investigation levels with the exception of the TPH (C10- C36 fraction of 6200 

mg/kg) in sample BH4A/0.1. 



 
 

The overall potential for contamination of the site is assessed to be low, although elevated levels of 

TPH were identified in test bore BH4A. However, it is anticipated that given the proposed 

development will involve excavation to a depth of 16 m below the current ground surface that this 

pocket of contamination, along with any other residual contamination in the filling will be removed 

from the site. It this event, it is considered that the site will be rendered suitable for the proposed 

development.  

 
Analytical results of the filling materials (based on both the total and leachable concentrations of 

contaminants) from Boreholes 1A and 2A were low and within the inert waste guidelines. Therefore 

the filling materials from these locations described in section 9.1 are provisionally classified as Inert 
Waste. However the filling material in borehole 4A had elevated levels of TPH 6200 mg/kg) which 

exceed the inert waste criteria. Therefore the filling material in the vicinity of BH4A is provisionally 

classified as Solid Waste. It should be noted however that it these classification are considered 

provisional and that additional investigation should be conducted to provide a final waste 

classification. 

 

In terms of the natural clays (encountered at a depth of between 0.2 and 0.7 m below the existing 

surface), and shale described in section 9.1, this material is classified as Virgin Excavated Natural 
Material (VENM) and may be disposed of as, or reused as such.  It is considered no further 

investigation of the VENM is considered necessary unless signs of concern such as odours or 

staining are observed during bulk earthworks 

 
It is recommended that following the demolition of the existing buildings that additional investigation 

be conducted for verification of the provisional waste classification and providing a final waste 

classification. In the unlikely event that additional signs of concern are observed during earth works 

additional assessment by environmental consultant may be required.  

 

It should be noted that this investigation did not include a hazardous building materials inspection. 

As such inspections should be conducted prior to demolition with a view to identify the presence or 

otherwise of potentially hazardous materials such as asbestos, lead based paints and PCBs in light 

fixtures. 

 



 
 

It is considered that given the proposed development will involve excavation to a depth of 16 m for 

the construction of basement levels that the site will be rendered suitable for the proposed 

development and that no additional remediation or site investigation works (for site suitability 

purposes) is required. However in the unlikely event that deep filling is encountered within the 

building footprint, additional assessment for site assessment may be required. 



 
 

 
Glossary of Terms 
 

As  arsenic 

B(a)P  benzo(a)pyrene (a polycyclic aromatic hydrocarbon compound) 

BTEX benzene, toluene, ethyl benzene, total xylenes (monocyclic aromatic 

hydrocarbons) 

Cd cadmium 

Cr chromium (total) 

Cr(III) chromium with oxidation state III (stable in normal environments) 

Cr(VI) chromium with oxidation state VI (typically not stable in normal environments) 

Cu copper 

C6–C9  light hydrocarbon chain groups 

C10–C14  medium hydrocarbon chain groups 

C15–C28  heavy hydrocarbon chain groups 

C29–C36  heavy hydrocarbon chain groups 

DEC  Department of Environment and Conservation 

DIPNR  Department of Infrastructure, Planning and Natural Resources 

DNR  Department of Natural Resources 

DP  Douglas Partners Pty Ltd 

EPA  Environmental Protection Authority 

GW  groundwater 

ha  hectares 

HIL NSW EPA Contaminated Sites: Guidelines for the NSW Site Auditors Scheme, 

1998. Health-based investigation levels (Columns 1 to 4) 

Hg  mercury 

m  metres 

mg/kg milligrams per kilogram (or parts per million) 

NATA National Association of Testing Authorities 

Ni nickel 

NSW New South Wales 

OCP organochlorine pesticides 

PAH polycyclic aromatic hydrocarbon 

Pb lead 

PCB polychlorinated biphenyls 



 
 

PID photoionisation detector 

TPH total petroleum hydrocarbons 

TOPIC total photoionisable compounds 

VOC Volatile Chlorinated Hydrocarbons 

Zn zinc
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1. INTRODUCTION 
 

This report details the methodology and results of a Phase 1 Contamination Assessment 
(Desktop) undertaken by Douglas Partners Pty Ltd (DP) at 13 Norfolk Street, Liverpool. The 
investigation also included a provision for a preliminary in-situ waste classification. The 
investigation was commissioned by Mr Don Macleod of Macleod Consultants Pty Ltd on 
behalf of Captain Developments Pty Ltd, for submission to Council for development 
application purposes. This assessment comprised a walkover site inspection conducted on 
25 August 2006, a desktop review of the most readily available and relevant site history 
documentation and a preliminary in-situ waste classification.  The analytical results of soil 
samples collected for the preliminary in-situ waste classification have also been compared 
to the relevant site assessment criteria to provide an indication of the current site condition. 
However, given that the proposed development (detailed in section 5.2) 
 

The site comprises an area of approximately 0.21 ha) and bounded by Norfolk Street and 

Castlereagh Street. The site is currently occupied by Liverpool Baptist church which 

consists of a single storey fibre cement and tile roof building and a two storey brick and tile 

roof building and Eagle Homes which consists of a concrete car park and concrete and 

glass building with a metal roof. It is understood that existing structures are to be 

demolished and that the site will be redeveloped. The proposed new building will consist of 
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one retail, three commercial and thirteen residential levels and five basements of parking 

below ground level.     Excavation to the lowest basement level will involve excavation to a 

maximum depth of 16 m below the existing surface levels. In this regard, technically all 

topsoil/filling will be removed as a result of the development. 

 

The current Phase 1 Contamination Assessment was conducted to assess the potential for 

the contamination of the site based on past and present site usage, and the likely nature of 

this potential contamination.  

 

The objective of this assessment was to assess whether the site is suitable for the proposed 

residential/commercial development (from a contamination standpoint).  The current 

assessment incorporates a review of the findings of a waste classification assessment 

which was conducted in conjunction with the current assessment. While the intrusive 

assessment was conducted mainly for waste classification purposes it nevertheless 

provides relevant information on the subsurface condition/contamination status of the site 

and thus supplement the current “desktop” assessment. 

 

 

 

2. CURRENT SCOPE OF WORKS 
 

The scope of work as detailed in our proposal dated 28 July 2006 is summarised below:- 

• Review site history information (including title deeds records, aerial photographs, 

heritage documents, available Council records, available EPA and results of 

groundwater bore searches) for the identification of potential sources of contamination 

due to past activities; 

• Collection of six samples from three test bores constructed to a depth of 1.5 m for 

waste classification purposes; 

• Analysis of six samples for waste classification purposes for a variety of commonly 

occurring contaminants, including; 

- Priority heavy metals (As, Cd, Cr, Cu, Ni, Pb, Zn, 6 samples); 
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- Total petroleum hydrocarbons (TPH) and Benzene, Toluene, ethyl benzene and 

xylenes (BTEX) (6 samples); 

- Polyaromatic hydrocarbons (PAHs 6 samples); 

- Organochlorine pesticides (OCP, 6 samples); 

- Polychlorinated biphenyls (PCBs, 6 samples); 

- Total phenolics (3 samples); 

- Total cyanide (3 samples); 

• TCLP were conducted on two samples for waste classification purposes;  

• Conduct a site inspection with a view to identifying the types and location of potential 

sources of contamination due to existing activities; 

• If feasible evaluate the likely nature and extent of impacts due to these identified 

sources; and 

• Prepare a Phase 1 Contamination Assessment report to assess the suitability of the 

site for the proposed re-development which includes a preliminary waste classification. 

 

The current assessment does not constitute a hazardous building material assessment. 

 

It should be noted that the soil/filling samples collected from the three test bores were 

primarily intended for preliminary waste classification purposes. However, the results of the 

preliminary waste classification were also relevant in evaluating suitability of the site for the 

proposed development and were hence referenced in the report. Having noted this 

however, the proposed development will involve the excavation to a depth of up to 16 m for 

the construction of basement levels. In this event any surficial contaminants would be 

removed. 
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3. SITE IDENTIFICATION AND HISTORY 
 

3.1 Site Identification 
 

 
The subject site is bounded by Norfolk Street and Castlereagh Street, Liverpool.  The site is 

identified 13 Norfolk Street (Baptist Church), Lots 1 and 2 in DP 7541 and 7-9 Norfolk Street 

(Eagle Homes), Lot 34 in DP 777411 in the parish of St Luke and the County of 

Cumberland.  The local government authority is Liverpool City Council. The subject site 

covers an approximate area of 0.21 ha.  A locality map is included as Drawing 1, Appendix 
A. 

 
 

3.2 Site History 
 

A site historical information review was conducted, comprising a review of historical aerial 

photographs, review of the Liverpool Baptist Church Centenary Publication, a historical title 

deed search for approximately the past 100 years by Peter S. Hopley Pty Limited, Legal 

Searchers and a review of available council, and EPA.  The full site history search 

information is presented in Appendix C. 

 

3.2.1 Historical Title Deeds Search 
According to title deeds the Baptist church portion of the site appears to have been 

residential between 1912 and 1936. After 1936 13 Norfolk Street has been owned by the 

Liverpool Baptist Church. 

 

With regards to 7 to 9 Norfolk Street both lots were residential (including the premises of the 

Baptist Minister from 1970 to 1988) until at least 1988 at which point it was purchased by 

Property Dynamics Pty Ltd. It is unclear from the title deed record at what point the site was 

redeveloped into its current form, which now houses the Eagle Homes building. However, 

presumably this was no later then 1994 when the site was purchased by Eagle Homes. 

 

Summaries of the title deeds records are included in Tables 1 and 2 and the complete 

records included in Appendix C. 
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Table 1 - Summary of Title Deeds 11-13 Norfolk Street 

Date of 
Purchase Owner Occupation Possible Land Use

24.10.1912 
Lawrence Murphy  (Land & Estate 

Agent) 
Land and Estate 

Agent Residential 
Search continued as regards Lot 1 D.P. 7541 

28.04.1919 Andrew Douglas Wright (School Teacher) School Teacher Residential 
Reginald Stewart Wright (Clerk) Clerk Residential 

21.02.1922 John Thurston Wright (Clerk) Clerk  
31.08.1928 Henry Oliver Bass Tite Biddle (Butcher) Butcher Residential 

13.11.1936 

# The Baptist Union of New South 
Wales 

# (Now Baptist Churches of New South 
Wales Property Trust)  Baptist Church 

Search continued as regards Lot 2 D.P. 7541 
28.04.1919 Mary Wright (Married Woman) Married Woman Residential 
22.04.1926 Reginald Stewart Wright (Clerk) Clerk Residential 
31.08.1928 Henry Oliver Bass Tite Biddle (Butcher) Butcher Residential 

13.11.1936 

# The Baptist Union of New South 
Wales 

# (Now Baptist Churches of New South 
Wales Property Trust)  Baptist Church 

#Denotes the current registered proprietor 

 

Table 2 - Summary of Title Deeds – 7-9 Norfolk Street 

Date of 
Purchase Owner Occupation Possible Land Use

Description: - Lot 34 D.P. 777411 
As regards that part formerly comprised in lot 4 D.P. 7541 

11.07.1914 Margaret McManus  Spinster Residential 
07.01.1921 Agnes McManus  Spinster Residential 
05.05.1939 Robert Reuben Hindmarsh  Fettler Residential 
06.05.1954 Ivy Matilda Hindmarsh  Widow Residential 

Ronald Robert Hindmarsh   Pay Master 
13.11.1969 Bruce Gordon Hindmarsh  Electrician Residential 
11.04.1970 The Baptist Union of New South Wales Baptist Minister Residential  
03.03.1988 Property Dynamics Pty Limited  Commercial 

As regards that part formerly comprised in lot 3 D.P. 7541 
11.07.1914 Sarah Sheehy  Married Woman Residential 
07.01.1921 Otto Woodward  Wool Classer Residential 
01.07.1950 

James Stanislaus Garard Woolen Mills 
Residential 
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Date of 
Purchase Owner Occupation Possible Land Use

Fireman 
Una Maud Garard  Married Woman 

18.12.1974 Una Maud Garard  Widow Residential 

03.03.1988 Property Dynamics Pty Limited  
Commercial/real 

estate builders 
Search continued as to the whole of the subject land 

Patricia Emlyn Robson  
20.02.1989 Murray Leslie Robson  unknown 

13.05.1994 
# Eagle Developments Australia Pty 

Ltd  commercial 
#Denotes the current registered proprietor 

 

 

3.2.2 Liverpool Baptist Church Centenary Publication 
The Liverpool Baptist Church Centenary, October 2005, publication was reviewed as part of 

this investigation. The church was opened on Saturday April 3 1937 which is consistent with 

the title deed records. According to the report in 1968 the church purchased 7 Norfolk Road 

(now Eagle Homes) to accommodate the large family of the new pastor and at about the 

same time a bus shelter was moved to the rear of this building from another property owned 

by the church. The report does not indicate as what point this part of the site was sold to 

Eagle Homes, although based on the title deeds, the property sale appears to have 

occurred in 1988. In 1973 plans were drawn up for the final stage of development which 

included the erection of a church sanctuary above the youth hall which had been previously 

constructed in 1962 (the larger brick and tile building currently on the Baptist Church portion 

of the site), it was officially opened in 1972 

  

3.2.4 Council Records 
The subject site is located within Liverpool City Council and is zoned business.  The subject 

site is not reported to be affected by matters arising under the Contaminated Land 

Management Act, 1997.  The 149 Certificates are included in Appendix C.   

 

3.2.5 Aerial Photographs 

Aerial photographs from 1930, 1951, 1970, 1986, 1998 and 2002 were obtained from the 

NSW Department of Lands Office.  The aerial photographs are presented in Appendix C.  
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These aerial photos were reviewed to determine the likely past uses of the site.  The 

findings are summarised below.  

 

1930 Aerial Photograph: The 1930 aerial photo shows that the current local infrastructure 

(i.e. the surrounding streets) has been constructed. 11- 13 Norfolk Street appears to be 

vacant, however given the poor quality of the photograph it is difficult to be certain. 9 Norfolk 

Street appears to have a single storey residential building and 7 Norfolk Street appears to 

be vacant or possibly a small laneway between the blocks. The surrounding area consists 

of low to medium density residential housing. 
 

1951 Aerial Photograph:  The 1951 aerial photograph shows what appears to be a 

residential development at 11 – 13 Norfolk Street, however given the poor quality of the 

photo this is difficult to ascertain. 9 Norfolk Street does not appear to have undergone any 

significant change but 7 Norfolk Street appears to have been redeveloped as a residential 

dwelling. The surrounding area is residential, as in the 1930 aerial photograph, however the 

density of housing has increased with most blocks occupied. 

 

1970 Aerial Photograph: The 1970 aerial photograph shows that 11-13 Norfolk Street has 

been redeveloped. At the corner of Norfolk and Castlereagh Streets there is a rectangular 

structure which is consistent with the building that currently exists at that corner. A second 

new rectangular building is present at 11 Norfolk Street, however, this is not consistent with 

the current building. The residential properties at 7-9 Norfolk Street do not appear to have 

undergone any significant change. Furthermore the surrounding properties do not appear to 

have been significantly altered.   
 

1986 Aerial Photograph: The 1986 aerial photograph indicates further redevelopment at 11 

Norfolk Street. The rectangular building appears to have been renovated and extended or 

possibly demolished and rebuilt. There do not appear to have been any further 

redevelopments on the remaining parts of the site. However the surrounding areas appears 

to have undergone a phase of redevelopment. Many of the residential properties to the west 

of the site have been redeveloped as 3 – 4 storey residential units and the area south of the 

site has been redeveloped for commercial use. In addition there is evidence of a new 

suburban shopping complex and service station along Memorial Avenue which is located 

approximately 100 m north of the site. 
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1998 Aerial Photograph: The 1998 aerial photograph shows extensive redevelopment to 7-9 

Norfolk Street. The residential building that previously occupied the site have been 

demolished and redeveloped with a ground level concrete car park in the north western 

corner of the site and a commercial development in the north eastern portion of the site. 

The area north east of the site has been redeveloped as commercial space and the lots 

immediately north of the site have been redeveloped as 3 – 4 storey residential units. 

 

2002 Aerial Photograph: The 2002 aerial photograph shows no change from the previous 

aerial photograph. Furthermore the site is consistent with its current configuration with two 

buildings within the church boundary and a small yard and a larger commercial building and 

paved car parking area which is currently occupied by Eagle Homes. 
 

3.2.6 Regulatory Notices Search 

A search of the NSW EPA website on 15 July 2006 indicates that: 

• no licences or notices have been issued for the site under the Protection of the 

Environment Operations Act, 1997; and 

• 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. 

 

3.2.7 Other Records 

It was considered, based on the nature of the site that a WorkCover search for underground 

tanks or chemical storage facilities was unnecessary.  This would only be conducted in the 

event the other site history information sources or the site inspection raised concerns about 

the presence of chemical storage on the site. 

 

 

 

 

 

 

 



                 Page 9 of 26  

Preliminary Contamination Assessment  Project 44224 
13 Norfolk Street, Liverpool  September 2006 
Captain Developments Pty Ltd 

4. GEOLOGY, HYDROGEOLOGY AND TOPOGRAPHY 
 
Reference to the Sydney 1:100 000 Geological Series Sheet indicated that the site is 

underlain by Bringelly Shale, of the Wianamatta Group which weathers to form highly plastic 

clays.  Bringelly Shale consists of shale, carbonaceous claystone, laminite, fine to medium-

grained lithic sandstone with rare coal.  Bringelly Shale typically weathers to form clays of 

high plasticity and low permeability, which impede the migration of contaminants. This was 

consistent with the materials encountered during drilling operations at the site. 

 

A groundwater bore search from the Department of Natural Resources (DNR) [previously 

Department of Infrastructure, Planning and Natural Resources] database was conducted.  

The search extended to 1 km radius and identified the presence of 11 registered bores. 

Based on the locations the bores can be segregated into two groups. The first group is 

located approximately 1 km north west of the site, just north west of Brickmakers Creek (7 

bores GW 103799 to GW103805). The work summaries indicate that these bores were 3 m 

deep monitoring bores that do not include any details about groundwater depth. The second 

group of bores were located approximately 900 m east of the site and just east of the 

Georges River (GW103715-GW103717 and GW130723). The work summaries indicate that 

these bores were for monitoring purposes only and that groundwater was at 8 m. It should 

be noted that these bores were located on the other (eastern) side of the river and were 

much closer to the river/creek then the subject site and therefore groundwater levels may 

not be representative of the subject site itself. There were no bores between the subject site 

and the nearest receiving bodies (within the 1 km radius) and those that were indicated 

were at a considerable distance, and therefore it is considered unlikely that these bores will 

be affected by contamination (if any) from the site. 

 

 Local topography was relatively flat with some minor undulations with a slight dip in a south 

the south easterly direction. Stormwater runoff is expected to flow into street drains. 

Groundwater is anticipated to flow towards the Georges River which is about 800 m east of 

the site and at the time of the field investigation free groundwater was encountered at a 

depth of 16.2 m. 
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5. SITE DESCRIPTION 
 

5.1 Site Observations 

The subject site, described as 7-13 Norfolk Street is occupied by two principal properties.  

7-9 Norfolk Street is occupied by Eagle Homes and 11-13 Norfolk Street is occupied by 

Liverpool Baptist Church.  

 

The Eagle Homes property is occupied by a two storey concrete and steel structure which is 

used as an office and storage unit and a ground level concrete car park (Photos 4-6). The 

entire Eagle Homes property is sealed in concrete which is in good condition with no cracks 

or staining of concern. There was no evidence of chemical storage either above or below 

ground. 

 

The Baptist church portion of the site was occupied by two buildings. The larger building on 

the site was a 2 storey hall which was constructed of concrete and tile roofing (Photo2-3). 

The second building was a single storey weatherboard and fibre cement building with tile 

roofing (photo 1) with a small garden area. As with the Eagle Homes portion of the site 

there were no signs of chemical storage either above or below ground level and there were 

no signs of chemical staining. 

 

No signs of gross contamination or extensive filling were noted on either the Eagle Homes 

or the Baptist Church portions of the site indicating a low probability of contamination. 

 

 

5.2 Proposed Development 
 

The current assessment has been undertaken for development application purposes.  It is 

understood that existing structures are to be demolished and that redevelopment will 

involve the construction of one retail, three commercial and thirteen residential levels above 

ground and five basements for car parking which is approximately 16 m below current 

ground level. 
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5.3 Adjacent Site Use 
 

The surrounding land usage is mainly light commercial and residential. The adjacent site 

uses can be described as the following; 

• North – three to four storey residential apartment blocks (Photo 7, Plate 3). A service 

station is present approximately 80 m north of the site (Photos 15 and 16, Plate 6), 

however, given the distance from the site it is considered that it is beyond the zone of 

influence for the subject site. 

• West – three to four storey residential blocks 

• South – Commercial space including a gymnasium  

• East – Commercial space including office space, a restaurant and real estate agent 

 

It is therefore considered that there are no significant sources of contaminant migration form 

the adjacent site uses. 

 

 

6. POTENTIAL FOR CONTAMINATION 

Based on site history review and site observations, it is generally considered that there is a 

low potential for contamination at the subject site.  

 

Therefore, given that the site inspection and site history do not indicate any site specific 

contaminants of concern the following suite of commonly occurring contaminants in urban 

areas  were adopted to provide a general indication of the contamination status, and the 

provisional waste classification of the subsoils; 

• Heavy metals 

• TRH/BTEX 

• PAHs 

• OCP/PCB 

• Phenolics 

• Cyanide; and 

• Asbestos. 
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7. FIELD WORK  
 

 7.1  Sampling Procedures 
 

The field investigation, conducted primarily for preliminary waste classification purposes 

involved the drilling of three test bores, advanced 1 m into natural material (nominally  

1.5 m).  

 
Environmental sampling was performed according to standard operating procedures 

outlined in the DP Field Procedures Manual.  All sampling data was recorded on DP chain 

of custody sheets.  Soil samples were collected on 25 August 2006.  The general soil 

sampling procedure comprised:- 

• Decontamination of sampling equipment using a 3% phosphate free detergent (Decon 

90) and demineralised water prior to collection of each sample; 

• Transfer of samples into laboratory-prepared glass jars, and capping immediately with 

teflon lined lids; 

• Collection of 10% replicate samples for QA/QC purposes; 

• Labelling of sample containers with individual and unique identification, including 

project number, sample location and sample depth;  

• Placement of the sample jars into a cooled, insulated and sealed container for transport 

to the laboratory; and 

• Collection of a sub-sample at each location into a zip-lock plastic bag for photo-

ionisation detection. 

 

A laboratory certified by the NATA, was employed to conduct the sample analysis.  The 

laboratory is required to carry out routine in-house QC procedures.   

 

 

 7.2 Sampling and Analytical Rationale 
 
A total three test bores were placed over the 0.21 ha site.  This sampling density is 

considered appropriate given the objective of the current assessment is to provide a 
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preliminary assessment of the likely subsurface conditions and contaminant levels at the 

site.  

 

 

 

8. ASSESSMENT CRITERIA 

8.1  Site Assessment Criteria 
 
The levels of contaminants in soil were assessed against the relevant site assessment 

criteria, viz. the Health based Investigation levels (HIL) for residential with minimal access to 

soils including high rise apartments. As the surface of the entire development will be sealed 

the Provisional Phytotoxicity Investigation Levels are not considered relevant. The threshold 

concentrations for soil/ filling and their source/ adoption rationale are detailed in Table 3.   

 

A contaminant concentration in soil/ filling material is considered to be significant if: 

1. The concentration of the contaminant is more than 2.5 times the site assessment criteria 

(SAC).  Any location more than 2.5 times the SAC is classified as a ‘hotspot’, requiring 

further assessment/ management. 

2. The calculated 95% Upper Confidence Limit average (excluding any ‘hotspot’ 

concentrations) of the data set for the contaminant exceeds the SAC. 

3. Standard deviation of greater than 50% of the HIL. 

 

Providing that the 95% UCL average is within the SAC, and no concentrations of the 

contaminants are at hotspot level, minor exceedances of the SAC may be considered to 

pose insignificant human health risk under the proposed land-use.  
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Table 3 – Site Assessment Criteria and Rationale for Soil/ Filling 
Contaminant HIL Rationale 

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 EPA Contaminated Sites Guidelines for 
Assessing Service Station Sites (1994) threshold 

concentrations for sensitive land use-soils.  
Currently there are no other comprehensive EPA 

endorsed investigation levels for petroleum 
hydrocarbons. 

Metals 
Arsenic (total) 

Cadmium 
Chromium 

Copper 
Lead 

Mercury 
Nickel 
Zinc 

 
400 mg/kg 
80 mg/kg 

48000 mg/kg 
4000 mg/kg 
1200 mg/kg 
60 mg/kg 

2400 mg/kg 
28000 mg/kg 

PAH 
Total 

Benzo(a)Pyrene 

 
80 mg/kg 
4 mg/kg 

PCB 40 mg/kg 

Total Phenols 34000 
 mg/kg 

OCP 
aldrin + dieldrin 

chlordane 
DDT (including 

DDD, DDE, 
DDT) 

Heptachlor 

 
40 mg/kg 
200 mg/kg 
800 mg/kg 

 
40 mg/kg 

NSW EPA Contaminated Sites Guidelines for the 
NSW Site Auditor Scheme (1998) Soil 

Investigation Levels for Urban Redevelopment 
Sites in NSW: Lowest of Heath-based 

investigation levels for Residential sites with 
minimal access to soil (HIL Column 2)  

Asbestos 
No asbestos 

present in 
soil at the 
surface 

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

 

8.2 Waste Classification Criteria 
 
 
For the purpose of Waste Classification of the filling material, the analytical results have 

been compared with guidelines given in the NSW EPA publication Environmental 

Guidelines: Assessment Classification and Management of Liquid and Non- Liquid Wastes 

(1999) for off-site disposal purposes.  

 

Currently there are no DEC endorsed waste guidelines for natural materials. In this regard a 

number of assessment criteria were referenced, including the NSW EPA Contaminated 

Sites: Guidelines for the NSW Site Auditors Scheme, 1998. Lowest of Health-based 

guidelines for residential with gardens and accessible soils (Column 1), Provisional 

phytotoxicity-based investigation levels for sandy loams (Column 5); and the NEPC (1999). 
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National Environmental Protection (Assessment of Site Contamination) Measure Schedule 

B(1) Guidelines on the Investigation Levels for Soil and Groundwater, Background Ranges. 

The waste guidelines and VENM assessment criteria are included in the results tables, 

Tables 4 to 6. 

 
 
 
9. RESULTS 
 

9.1 Field Observations 
 

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

included in the Test bore Report Sheets (Appendix D).  

 

The test bores encountered the following conditions over the site:  

• FILLING – The filling soils varied across the site in depth and nature but generally 

comprised material of natural origin. The filling observed in test bore 1A consisted of 

brown gravely sandy clay filling with railway ballast of diameter up to 5 -15 cm from a 

depth of 0.16 m to 0.7m (below of concrete pavement). The filling in test bore 2A 

consisted of brown to yellow brown gravely sandy clay to from a depth of 0.16 m to 0.4 

m (beneath a concrete pavement).The filling observed in test bore 4A consisted of 

brown silty clay topsoil filling with trace sand and gravel. 

• It should be noted that there were no obvious signs of concern noted in the filling such 

as chemical odours or staining or building rubble 

• NATURAL SOILS –. 

- Natural Clays – Natural clay was encountered at a depth of between 0.2 m and 0.7 

below the surface extending to a depth of approximately 3.0 m. The clay consisted 

of very stiff grey silty clay with some ironstone bands and gravels. The clay 

material encountered was consistent throughout the site 

- Natural Shale – Typically encountered at a depth of approximately 3 m below the 

current ground surface. The shale consisting of low to medium strength shale, grey 

brown shale. This was underlain by intermittent bands of siltstone, shale, 

sandstone and laminate. 
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9.2 Field Testing Results  
 

Replicate soil samples collected in plastic bags were allowed to equilibrate under ambient 

temperatures before screening for Total Photoionisable Compounds (TOPIC) using a 

calibrated Photoionisation Detector (PID).  All PID readings were below 1 ppm and do not 

indicate signs of the presence of significant volatile contaminants.  

 

 

9.3 Analytical Results for Soil Samples 
 

The results of laboratory analysis (Appendix E) for contaminants in the soil and filling 

samples are summarised in Tables 4 - 6. 
 



             Page 17 of 26  

Preliminary Contamination Assessment         Project 44224 
13 Norfolk Street, Liverpool  September 2006 
Captain Developments Pty Ltd 

Table 4 - Results of Laboratory Analysis for Heavy Metals 
Sample ID As Cd Cr Cu Pb Ni Zn Hg 

 SCC* 
(mg/kg) 

TCLP** 
(mg/L) 

SCC 
(mg/kg) 

SCC 
(mg/kg) 

TCLP 
(mg/L) 

SCC 
(mg/kg) 

SCC 
(mg/kg) 

TCLP 
(mg/L) 

SCC 
(mg/kg) 

TCLP 
(mg/L) 

SCC 
(mg/kg) 

SCC 
(mg/kg) 

Filling Material 
BH1A/0.5 <4 - 1.9 23 <0.01 63 14 - 60 0.06 46 <0.1 
BH2A/0.3 <4 <0.05 <1 11 - 67 49 <0.03 64 0.06 33 <0.1 
BH4A/0.1 5.5 <0.05 <1 13 - 14 75 <0.03 6.4 <0.02 92 0.12 

Natural Material 
BH1A/1.0 8.5 - <1 14 - 12 14 - 3.6 - 10 <0.1 
BH2A/1.5 4.9 - <1 9.4 - 10 12 - 1 - 6 <0.1 
BH4A/1.0 4.5 - <1 9.3 - 9.3 11 - <1 - 5.5 <1 

Site Assessment Criteria 
HIL3 400 - 80 48000 4000 1200 - 2400 - 28000 60 

Waste Classification Threshold Criteria (without TCLP)1 
Inert Waste (CT1) 10 - 2 10 - - 10 - 4 - - 0.4 
Solid Waste (CT2) 100 - 20 100 - - 100 - 40 - - 4 

Industrial Waste (CT3) 400 - 80 400 - - 400 - 160 - - 16 
Waste Classification Threshold Criteria (with TCLP)2 

Inert Waste 500 0.5 NA 1900 0.5 NA 1500 0.5 1050 0.2 NA NA 
Solid Waste 500 5.0 NA 1900 5 NA 1500 5 1050 2 NA NA 

Industrial Waste 2000 20 NA 7600 20 NA 6000 20 4200 8 NA NA 
 

HIL/PPIL4 20  3 400% - 100 300  60  200 1 

NEPC5 
1 

-50'  
100 

- 
300 

5-1000 - 
2 
- 

100 

2 
- 

200 
 

5 
- 

500 
 

10 
- 

300 
0.03 

 
Notes for Table 1: 
NA Not applicable (inert waste criteria without TCLP not exceeded) 
BOLD Exceeds Site Assessment Criteria 
SHADING Exceeds Inert waste Criteria 
1. NSW EPA (1999) Environmental Guidelines: Assessment, Classification and Management of Liquid and Non-Liquid Wastes.  Table A3: Contaminant Threshold Values for 

Waste Classification of Non-Liquid wastes without doing the Leaching Test 
2. NSW EPA (1999) Environmental Guidelines: Assessment, Classification and Management of Liquid and Non-Liquid Wastes.  Table A4: Leachable Concentration (TCLP) and Total 

Concentration (SCC) Values for Non-Liquid Waste Classification 



             Page 18 of 26  

Preliminary Contamination Assessment         Project 44224 
13 Norfolk Street, Liverpool  September 2006 
Captain Developments Pty Ltd 

3.  Health Based Investigation Level for Residential sites with minimal access to soils including high rise apartments and flats  
4.  NSW EPA Contaminated Sites: Guidelines for the NSW Site Auditors Scheme, 1998. Lowest of Health-based guidelines for residential with gardens and accessible soils (Column 1) and Provisional 

phytotoxicity-based investigation levels for sandy loams (Column 5); 
5. NEPC (1999). National Environmental Protection (Assessment of Site Contamination) Measure Schedule B(1) Guidelines on the Investigation Levels for Soil and Groundwater, Background Ranges 
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Table 5 - Results of Laboratory Analysis for TRH/BTEX and PAH (mg/kg) 
TRH PAH 

Sample ID 
 C6-C9 C10-C40 

Benzene Toluene Ethyl  
Benzene Xylene 

Total 
PAH 

Total 
B(a)P 

Filling Material 
BH1A/0.5 <25 <250 <1 <1 <1 <3 0 <0.05 
BH2A/0.3 <25 <250 <1 <1 <1 <3 0 <0.05 
BH4A/0.1 <25 6200 <1 <1 <1 <3 0 <0.05 

Natural Material 
BH1A/1.0 <25 <250 <1 <1 <1 <3 0 <0.05 
BH2A/1.5 <25 <250 <1 <1 <1 <3 0 <0.05 
BH4A/1.0 <25 <250 <1 <1 <1 <3 0 <0.04 

VENM reference criteria 
HIL/PPIL2 6 1000 1 1.4 3.1 14 20 1 

Background 
Range3 - - - - - - 0.95-

5 - 

Site Assessment Criteria 
HIL4 65 1000 1 1.4 3.1 14 80 4 

Waste Classification Threshold Criteria (without TCLP**)1 
Inert Waste  650 5000 1 28.8 60 100 N/A 1 
Solid Waste 650 10000 10 288 600 1000 N/A 10 

Industrial 
Waste 2600 40000 40 1152 2400 4000 N/A 23 

1. NSW EPA (1999) Environmental Guidelines: Assessment, Classification and Management of Liquid and Non-Liquid Wastes.  
Table A3: Contaminant Threshold Values for Waste Classification of Non-Liquid wastes without doing the Leaching Test and 
Table A4: Leachable Concentration (TCLP) and Total Concentration (SCC) Values for Non-Liquid Waste Classification 

2. NSW EPA Contaminated Sites: Guidelines for the NSW Site Auditors Scheme, 1998. Lowest of Health-based guidelines for 
residential with gardens and accessible soils (Column 1) and Provisional phytotoxicity-based investigation levels for sandy 
loams (Column 5); 

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

4. Health Based Investigation Level for Residential sites with minimal access to soils including high rise apartments and flats 
BOLD Exceeds Site Assessment Criteria 
SHADING Exceeds Inert waste Criteria 
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Table 6 – Results of Laboratory Analysis of OCPs, PCBs and Phenols Cyanide Asbestos 
Sample ID Total OCPs Total PCBs Total Phenols Cyanide Asbestos 

Filling Material 
BH1A/0.5 <2 <0.6 <5 <0.5 Nil detected 
BH2A/0.3 <2 <0.6 <5 <0.5 Nil detected 
BH4A/0.1 <2 <0.6 <5 <0.5 - 

Natural Material 
BH1A/1.0 <2 <0.6 - - - 
BH2A/1.5 <2 <0.6 - - - 
BH4A/1.0 <2 <0.6 - - - 
VENM1 10/50/ 

200/10 10 70 500 
Nil 

HIL2 40 + 200 + 800 
+ 40 40 34000 2000 Nil 

Inert Waste  NA 2 28.8 32 Nil 
Solid Waste - <50 288 320  

Industrial 
Waste - <50 1152 1280  

 
Notes: 
1. NSW EPA Contaminated Sites: Guidelines for the NSW Site Auditors Scheme, 1998. Lowest of Health-based guidelines for 

residential with gardens and accessible soils (Column 1) and Provisional phytotoxicity-based investigation levels for sandy loams 
(Column 5); 

2. Health Based Investigation Level for Residential sites with minimal access to soils including high rise apartments and 
flats (refer to Section 8) 

3. NSW EPA (1999) Environmental Guidelines: Assessment, Classification and Management of Liquid and Non-Liquid 
Wastes.  Table A3: Contaminant Threshold Values for Waste Classification of Non-Liquid wastes without doing the 
Leaching Test and Table A4: Leachable Concentration (TCLP) and Total Concentration (SCC) Values for Non-Liquid Waste 
Classification 

 BOLD Exceeds Site Assessment Criteria 
SHADING Exceeds Inert waste Criteria 
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9.4 QA/QC Procedures 
 

The data quality objectives (DQO) of the Phase 1 Contamination Assessment works have been 
developed to define the type and quality of the data to achieve the project objectives and were 
based broadly in accordance with the seven step data quality objective process, as defined in 
Australian Standard (AS) “Guide to the Sampling and Investigation of Potentially Contaminated 
Soil Part 1: Non-volatile and Semi-volatile Compounds (AS 4482.1 – 1997).  The DQO process 
is outlined in the AS. 
 
The DQO’s have been addressed within the report as detailed in Table 7. 

 

Table 7 – Data Quality Objectives 
Data Quality Objective Report section where addressed  

State the Problem S1    Introduction 

Identify the Decision S11  Conclusions and Recommendations 
Identify Inputs to the Decision S3    Site History 

S4    Geology and Hydrogeology 
S5    Site Informatoion 
S6    Potential Contaminants 
S8    Site Assessment Criteria 
S9    Results 

Define the Boundary of the Assessment S3.1 Site Identification 
Appendix A 

Develop a Decision Rule S8    Site Assessment Criteria 
Specify Acceptable Limits on Decision Errors 9.4    QA/QC Procedures and Results 

Appendix F 
Optimise the Design for Obtaining Data. S7    Field Work 

9.4    QA/QC Procedures and Results 
 

 

Quality Assurance and Quality Control (QA/QC) procedures formed an integral part of this 

assessment and are summarised in Table 8.  The results of laboratory QA/QC are provided in 

Appendix F. 
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Table 8 – QA/QC Objectives and Procedures 
Objective Evaluation Procedure 

Documentation completeness Completion of field and laboratory documentation including 
chain of custody, test pit log reports. 

Data completeness Appropriate sampling density for preliminary investigation, 
analysis of appropriate contaminants, analysis of 
appropriate soil horizons, analysis of appropriate QA 
samples etc  

Data comparability  Use of NATA accredited analytical methods, use of 
consistent sampling technique, commitment to equipment 
decontamination, field sample storage techniques etc.  

Data representativeness Sampling from targeted areas and a broad grid pattern 
across the site in order to obtain samples representative of 
contamination present.  

Precision and accuracy for 
sampling and analysis  

Use of NATA accredited analytical methods,  and 
achievement of laboratory QC criteria. 

 
The full laboratory results are attached in Appendix E. 

 

 

9.5 Assessment of Results 
 
Laboratory analysis was conducted on selected samples for the following potential 

contaminants: 

• Heavy metals; 

• Total Recoverable Hydrocarbons (TRH); 

• Benzene, Toluene, Ethyl Benzene and Total Xylenes (BTEX); 

• Polycyclic Aromatic Hydrocarbons (PAH); 

• Phenols; 

• Polychlorinated biphenyls (PCB); 

• Organochlorine pesticides (OCP);  

• cyanide; and 

• Asbestos. 
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All laboratory results were within the site assessment criteria (SAC), including both the health 
based investigation levels for residential land-use with accessible soils and the provisional 
phytotoxicity based investigation levels with the exception of the TPH (C10- C36 fraction of 6200 
mg/kg) in sample BH4A/0.1. The deeper sample collected at 1.0 m depth in the same bore 
(BH4A/1.0) suggested no detectable TPH. 
 
  
 

 

10. DISCUSSION AND CONCLUSIONS 
 

10.1 General Comments 
 

The subject site is located at Norfolk Street in Liverpool.  The subject site is designated for 

development of a mixed residential and commercial development with up to 5 levels of 

basement.  The current assessment was requested for development application purposes.   

 

Desktop review of historical information indicated that southern portion of the site (The Baptist 

Church, 11-13 Norfolk Street) was residential until the 1930’s and since that time has been a 

Baptist church.  The northern portion of the site (Eagle Homes 7-9 Norfolk Street) was 

residential until 1988 at which it was bought by commercial interest and redeveloped into a 

office and loading bay/storage area. 

 

Based on site observations and the site history information reviewed it is assessed that the site 

has a low potential for contamination. Furthermore, given the shallow shale formation observed 

in the test bores it is envisaged that any contamination present would be limited in extent.   

 

The potential for contaminant migration via groundwater is considered to be unlikely as the 

groundwater table was not encountered during augering of the soil overburden (i.e. in the upper 

2-3 m).   
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10.2 Preliminary Waste Classification 
 

Analytical results of the filling materials (based on both the total and leachable concentrations 

of contaminants) from Boreholes 1A and 2A were low and within the inert waste guidelines. 

Therefore the filling materials from these locations described in section 9.1 are provisionally 

classified as Inert Waste. However the filling material in borehole 4A had elevated levels of 

TPH 6200 mg/kg) which exceed the inert waste criteria. Therefore the filling material in the 

vicinity of BH4A is provisionally classified as Solid Waste. It should be noted however that it 

these classification are considered provisional and that additional investigation should be 

conducted to provide a final waste classification. 

 

In terms of the natural clays (encountered at a depth of between 0.2 and 0.7 m below the 

existing surface), and shale described in section 9.1, this material is classified as Virgin 
Excavated Natural Material (VENM) and may be disposed of as, or reused as such.  It is 

considered no further investigation of the VENM is considered necessary unless signs of 

concern such as odours or staining are observed during bulk earthworks 
 
 

10.3 Contamination Assessment 
 

All laboratory results were within the site assessment criteria (SAC), including both the health 

based investigation levels for residential land-use with accessible soils and the provisional 

phytotoxicity based investigation levels with the exception of the TPH (C10- C36 fraction of 6200 

mg/kg) in sample BH4A/0.1. 

 

Discussions held with the NATA laboratory confirmed that the chromatograph of the sample 

(Appendix E) is consistent with that of mineral oil (chromatograph also in Appendix E), as 

apposed to a petroleum fuel product. Additionally the filling in this area is relatively shallow  

(0.2 m).  This would appear to indicate that the contaminant is not widespread. 
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Furthermore, in view of the proposed development which will involve the exaction of the site to 

a depth of 16 m (or five levels of basement) it is anticipated that any surficial contaminants 

would be removed form the site. In this event the site would be rendered suitable for the 

proposed development. 

 

 

10.4 Summary of Findings and Recommendations 
 
 
The overall potential for contamination of the site is assessed to be low, although elevated 

levels of TPH were identified in test bore BH4A. However it is anticipated that given the 

proposed development will involve excavation to a depth of 16 m below the current ground 

surface that this pocket of contamination, along with any other residual contamination in the 

filling will be removed from the site. It this event, it is considered that the site will be rendered 

suitable for the proposed development.  

 

It is recommended that following the demolition of the existing buildings that additional 

investigation be conducted for the purposes of confirming the final waste classification 

 

It should be noted that this investigation did not include a hazardous building materials 

inspection. As such inspections should be conducted prior to demolition with a view to identify 

the presence or otherwise of potentially hazardous materials such as asbestos, lead based 

paints and PCBs in light fixtures. 

 

It is considered that given the proposed development will involve excavation to a depth of 16 m 

for the construction of basement levels that the site will be rendered suitable for the proposed 

development and that no additional remediation or site investigation works (for site suitability 

purposes) is required. However in the unlikely event that deep filling is encountered within the 

building footprint, additional assessment for site assessment may be required. 
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11. LIMITATIONS OF THIS REPORT 
 

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

limited to those detailed in our proposal dated 28 July 2006 and accepted by Macleod 

Consultants on behalf of Captain Developments. 

 

DP’s assessment is necessarily based upon the result of a site history search and site walkover 

inspection and limited subsurface investigation.  The inspection was conducted with a view to 

assess the potential for subsoil contamination at the site for its proposed re-development.  DP 

cannot provide unqualified warranties nor assumes any liability for site conditions not observed, 

or accessible, during the time of the investigations. 

 

This report, its associated documentation and the information herein have been prepared solely 

for the use of Captain Developments.  Any reliance assumed by third parties on this report shall 

be at such parties’ own risk.   Any ensuing liability resulting from use of the report by third 

parties cannot be transferred to DP. 

 
 
DOUGLAS PARTNERS PTY LTD      Reviewed by: 
 
 
 
 
 
Kurt Plambeck Ronnie Tong 
Environmental Scientist Principal 
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NOTES RELATING TO THIS REPORT 
 

Introduction 
These notes have been provided to amplify the 

geotechnical report in regard to classification methods, 
specialist field procedures and certain matters relating to 
the Discussion and Comments section.  Not all, of course, 
are necessarily relevant to all reports. 

Geotechnical reports are based on information gained 
from limited subsurface test boring and sampling, 
supplemented by knowledge of local geology and 
experience.  For this reason, they must be regarded as 
interpretive rather than factual documents, limited to some 
extent by the scope of information on which they rely. 

 
 

Description and Classification Methods 
The methods of description and classification of soils 

and rocks used in this report are based on Australian 
Standard 1726, Geotechnical Site Investigations Code.  In 
general, descriptions cover the following properties - 
strength or density, colour, structure, soil or rock type and 
inclusions. 

Soil types are described according to the predominating 
particle size, qualified by the grading of other particles 
present (eg. sandy clay) on the following bases: 

 
Soil Classification Particle Size 

Clay less than 0.002 mm 
Silt 0.002 to 0.06 mm 
Sand 0.06 to 2.00 mm 
Gravel 2.00 to 60.00 mm 

 
Cohesive soils are classified on the basis of strength 

either by laboratory testing or engineering examination.  
The strength terms are defined as follows. 

 
 

Classification 
Undrained  

Shear Strength kPa 
Very soft less than 12 
Soft 12—25 
Firm 25—50 
Stiff 50—100 
Very stiff 100—200 
Hard Greater than 200 

 
Non-cohesive soils are classified on the basis of relative 

density, generally from the results of standard penetration 
tests (SPT) or Dutch cone penetrometer tests (CPT) as 
below: 

 
 

Relative Density 
SPT  
“N” Value 
(blows/300 mm) 

CPT 
Cone Value 
(qc — MPa) 

Very loose less than 5 less than 2 
Loose 5—10 2—5 
Medium dense 10—30 5—15 
Dense 30—50 15—25 
Very dense greater than 50 greater than 25 

Rock types are classified by their geological names.  
Where relevant, further information regarding rock 
classification is given on the following sheet. 

 
 

Sampling 
Sampling is carried out during drilling to allow 

engineering examination (and laboratory testing where 
required) of the soil or rock. 

Disturbed samples taken during drilling provide 
information on colour, type, inclusions and, depending 
upon the degree of disturbance, some information on 
strength and structure. 

Undisturbed samples are taken by pushing a thin-walled 
sample tube into the soil and withdrawing with a sample of 
the soil in a relatively undisturbed state.  Such samples 
yield information on structure and strength, and are 
necessary for laboratory determination of shear strength 
and compressibility.  Undisturbed sampling is generally 
effective only in cohesive soils.   

Details of the type and method of sampling are given in 
the report. 

 
 

Drilling Methods. 
The following is a brief summary of drilling methods 

currently adopted by the Company and some comments 
on their use and application. 

 
Test Pits — these are excavated with a backhoe or a 
tracked excavator, allowing close examination of the 
in-situ soils if it is safe to descent into the pit.  The depth of 
penetration is limited to about 3 m for a backhoe and up to 
6 m for an excavator.  A potential disadvantage is the 
disturbance caused by the excavation. 

 
Large Diameter Auger (eg. Pengo) — the hole is 
advanced by a rotating plate or short spiral auger, 
generally 300 mm or larger in diameter.  The cuttings are 
returned to the surface at intervals (generally of not more 
than 0.5 m) and are disturbed but usually unchanged in 
moisture content.  Identification of soil strata is generally 
much more reliable than with continuous spiral flight 
augers, and is usually supplemented by occasional 
undisturbed tube sampling. 

 
Continuous Sample Drilling  —  the hole is advanced 
by pushing a 100 mm diameter socket into the ground and 
withdrawing it at intervals to extrude the sample.  This is 
the most reliable method of drilling in soils, since moisture 
content is unchanged and soil structure, strength, etc. is 
only marginally affected. 

 
Continuous Spiral Flight Augers — the hole is 
advanced using 90—115 mm diameter continuous spiral 
flight augers which are withdrawn at intervals to allow 
sampling or in-situ testing.  This is a relatively economical 
means of drilling in clays and in sands above the water 
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table.  Samples are returned to the surface, or may be 
collected after withdrawal of the auger flights, but they are 
very disturbed and may be contaminated.  Information 
from the drilling (as distinct from specific sampling by 
SPTs or undisturbed samples) is of relatively lower 
reliability, due to remoulding, contamination or softening 
of samples by ground water. 
 
Non-core Rotary Drilling — the hole is advanced by a 
rotary bit, with water being pumped down the drill rods and 
returned up the annulus, carrying the drill cuttings.  Only 
major changes in stratification can be determined from the 
cuttings, together with some information from ‘feel’ and 
rate of penetration. 
 
Rotary Mud Drilling — similar to rotary drilling, but using 
drilling mud as a circulating fluid.  The mud tends to mask 
the cuttings and reliable identification is again only 
possible from separate intact sampling (eg. from SPT). 
 
Continuous Core Drilling — a continuous core sample 
is obtained using a diamond-tipped core barrel, usually 
50 mm internal diameter.  Provided full core recovery is 
achieved (which is not always possible in very weak rocks 
and granular soils), this technique provides a very reliable 
(but relatively expensive) method of investigation. 
 
 
Standard Penetration Tests 

Standard penetration tests (abbreviated as SPT) are 
used mainly in non-cohesive soils, but occasionally also in 
cohesive soils as a means of determining density or 
strength and also of obtaining a relatively undisturbed 
sample.  The test procedure is described in Australian 
Standard 1289, “Methods of Testing Soils for Engineering 
Purposes” — Test 6.3.1. 

The test is carried out in a borehole by driving a 50 mm 
diameter split sample tube under the impact of a 63 kg 
hammer with a free fall of 760 mm.  It is normal for the 
tube to be driven in three successive 150 mm increments 
and the ‘N’ value is taken as the number of blows for the 
last 300 mm.  In dense sands, very hard clays or weak 
rock, the full 450 mm penetration may not be practicable 
and the test is discontinued. 

The test results are reported in the following form. 
• In the case where full penetration is obtained with 

successive blow counts for each 150 mm of say 4, 6 
and 7 
  as 4, 6, 7 
   N = 13 

• In the case where the test is discontinued short of full 
penetration, say after 15 blows for the first 150 mm and 
30 blows for the next 40 mm 
  as 15, 30/40 mm. 
The results of the tests can be related empirically to the 

engineering properties of the soil. 
Occasionally, the test method is used to obtain samples 

in 50 mm diameter thin walled sample tubes in clays.  In 
such circumstances, the test results are shown on the 
borelogs in brackets. 

 
 

Cone Penetrometer Testing and Interpretation 
Cone penetrometer testing (sometimes referred to as 

Dutch cone — abbreviated as CPT) described in this 
report has been carried out using an electrical friction cone 
penetrometer. The test is described in Australian Standard 
1289, Test 6.4.1. 

In the tests, a 35 mm diameter rod with a cone-tipped 
end is pushed continuously into the soil, the reaction being 
provided by a specially designed truck or rig which is fitted 
with an hydraulic ram system.  Measurements are made 
of the end bearing resistance on the cone and the friction 
resistance on a separate 130 mm long sleeve, 
immediately behind the cone. Transducers in the tip of the 
assembly are connected by electrical wires passing 
through the centre of the push rods to an amplifier and 
recorder unit mounted on the control truck. 

As penetration occurs (at a rate of approximately 
20 mm per second) the information is plotted on a 
computer screen and at the end of the test is stored on the 
computer for later plotting of the results. 

The information provided on the plotted results 
comprises: — 
• Cone resistance — the actual end bearing force divided 

by the cross sectional area of the cone — expressed in 
MPa. 

• Sleeve friction — the frictional force on the sleeve 
divided by the surface area — expressed in kPa. 

• Friction ratio — the ratio of sleeve friction to cone 
resistance, expressed in percent. 
There are two scales available for measurement of 

cone resistance.  The lower scale (0—5 MPa) is used in 
very soft soils where increased sensitivity is required and 
is shown in the graphs as a dotted line.  The main scale 
(0—50 MPa) is less sensitive and is shown as a full line. 

The ratios of the sleeve friction to cone resistance will 
vary with the type of soil encountered, with higher relative 
friction in clays than in sands.  Friction ratios of 1%—2% 
are commonly encountered in sands and very soft clays 
rising to 4%—10% in stiff clays. 

In sands, the relationship between cone resistance and 
SPT value is commonly in the range:— 

qc (MPa)  =  (0.4 to 0.6) N (blows per 300 mm) 
In clays, the relationship between undrained shear 

strength and cone resistance is commonly in the range:— 
qc  =  (12 to 18) cu   

Interpretation of CPT values can also be made to allow 
estimation of modulus or compressibility values to allow 
calculation of foundation settlements. 

Inferred stratification as shown on the attached reports 
is assessed from the cone and friction traces and from 
experience and information from nearby boreholes, etc.  
This information is presented for general guidance, but 
must be regarded as being to some extent interpretive.  
The test method provides a continuous profile of 
engineering properties, and where precise information on 
soil classification is required, direct drilling and sampling 
may be preferable. 
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Hand Penetrometers 

Hand penetrometer tests are carried out by driving a rod 
into the ground with a falling weight hammer and 
measuring the blows for successive 150 mm increments 
of penetration.  Normally, there is a depth limitation of 
1.2 m but this may be extended in certain conditions by 
the use of extension rods. 

Two relatively similar tests are used. 
• Perth sand penetrometer — a 16 mm diameter flat-

ended rod is driven with a 9 kg hammer, dropping 
600 mm (AS 1289, Test 6.3.3).  This test was 
developed for testing the density of sands (originating in 
Perth) and is mainly used in granular soils and filling. 

• Cone penetrometer (sometimes known as the Scala 
Penetrometer) — a 16 mm rod with a 20 mm diameter 
cone end is driven with a 9 kg hammer dropping 
510 mm (AS 1289, Test 6.3.2).  The test was developed 
initially for pavement subgrade investigations, and 
published correlations of the test results with California 
bearing ratio have been published by various Road 
Authorities.  
 

Laboratory Testing 
Laboratory testing is carried out in accordance with 

Australian Standard 1289 “Methods of Testing Soil for 
Engineering Purposes”.  Details of the test procedure used 
are given on the individual report forms. 

 
Bore Logs 

The bore logs presented herein are an engineering 
and/or geological interpretation of the subsurface 
conditions, and their reliability will depend to some extent 
on frequency of sampling and the method of drilling.  
Ideally, continuous undisturbed sampling or core drilling 
will provide the most reliable assessment, but this is not 
always practicable, or possible to justify on economic 
grounds.  In any case, the boreholes represent only a very 
small sample of the total subsurface profile. 

Interpretation of the information and its application to 
design and construction should therefore take into account 
the spacing of boreholes, the frequency of sampling and 
the possibility of other than ‘straight line’ variations 
between the boreholes. 

 
Ground Water 

Where ground water levels are measured in boreholes, 
there are several potential problems; 
• In low permeability soils, ground water although present, 

may enter the hole slowly or perhaps not at all during 
the time it is left open. 

• A localised perched water table may lead to an 
erroneous indication of the true water table. 

• Water table levels will vary from time to time with 
seasons or recent weather changes.  They may not be 

the same at the time of construction as are indicated in 
the report. 

• The use of water or mud as a drilling fluid will mask any 
ground water inflow.  Water has to be blown out of the 
hole and drilling mud must first be washed out of the 
hole if water observations are to be made. 
More reliable measurements can be made by installing 

standpipes which are read at intervals over several days, 
or perhaps weeks for low permeability soils.  Piezometers, 
sealed in a particular stratum, may be advisable in low 
permeability soils or where there may be interference from 
a perched water table. 

 
Engineering Reports 

Engineering reports are prepared by qualified personnel 
and are based on the information obtained and on current 
engineering standards of interpretation and analysis.  
Where the report has been prepared for a specific design 
proposal (eg. a three storey building), the information and 
interpretation may not be relevant if the design proposal is 
changed (eg. to a twenty storey building).  If this happens, 
the Company will be pleased to review the report and the 
sufficiency of the investigation work. 

Every care is taken with the report as it relates to 
interpretation of subsurface condition, discussion of 
geotechnical aspects and recommendations or 
suggestions for design and construction.  However, the 
Company cannot always anticipate or assume 
responsibility for: 
• unexpected variations in ground conditions — the 

potential for this will depend partly on bore spacing and 
sampling frequency 

• changes in policy or interpretation of policy by statutory 
authorities 

• the actions of contractors responding to commercial 
pressures. 
If these occur, the Company will be pleased to assist 

with investigation or advice to resolve the matter. 
 

Site Anomalies 
In the event that conditions encountered on site during 

construction appear to vary from those which were 
expected from the information contained in the report, the 
Company requests that it immediately be notified.  Most 
problems are much more readily resolved when conditions 
are exposed than at some later stage, well after the event.  

 
Reproduction of Information for  
Contractual Purposes 

Attention is drawn to the document “Guidelines for the 
Provision of Geotechnical Information in Tender 
Documents”, published by the Institution of Engineers, 
Australia.  Where information obtained from this 
investigation is provided for tendering purposes, it is 
recommended that all information, including the written 
report and discussion, be made available. In 
circumstances where the discussion or comments section 
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is not relevant to the contractual situation, it may be 
appropriate to prepare a specially edited document.  The 
Company would be pleased to assist in this regard and/or 
to make additional report copies available for contract 
purposes at a nominal charge. 

 
 

Site Inspection 
The Company will always be pleased to provide 

engineering inspection services for geotechnical aspects 
of work to which this report is related.  This could range 
from a site visit to confirm that conditions exposed are as 
expected, to full time engineering presence on site. 
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APPENDIX B 
Site Photos 

 
 
 
 
 
 



Photo 1 Single storey church building at corner of Norfolf and Castlereagh

Photo 2 Two storey brick chucrh building

Photo 3 Entrance to two storey church building

Preliminary Contamination Assessment Project September Plate
Project Address: 13 Norfolk Street 44224 2006 1
Project Suburb/Location: Liverpool



Photo 4 Eagle Homes building (Castlereagh Street side)

Photo 5 Eagle Homes building (Norfolk Street side)
Photo 6 Eagle Homes (Norfolk Street entrance)

Photo 2

Preliminary Contamination Assessment Project September Plate
Project Address: 13 Norfolk Street 44224 2006 2
Project Suburb/Location: Liverpool



Photo 7 Residential Appartment blocks north of site

Photo 9 residential blocks west of site

Photo 8 Residential blocks west of site

Photo 2

Preliminary Contamination Assessment Project September Plate
Project Address: 13 Norfolk Street 44224 2006 3
Project Suburb/Location: Liverpool



Photo 10 Commercial space east of site

Photo 11 Commercial sapce east of the site

Photo 12 Commercial space east of the site

Preliminary Contamination Assessment Project September Plate
Project Address: 13 Norfolk Street 44224 2006 4
Project Suburb/Location: Liverpool



Photo  13 Commercial space south of Norfolk Street

Photo 14 Commercial space south of Norfolk Street

Preliminary Contamination Assessment Project September Plate
Project Address: 13 Norfolk Street 44224 2006 5
Project Suburb/Location: Liverpool



Photo  15 Service station at corner of Castlereagh and Memorial

Photo 16 Service station at corner of Castlereagh and Memorial

Preliminary Contamination Assessment Project September Plate
Project Address: 13 Norfolk Street 44224 2006 6
Project Suburb/Location: Liverpool



 

 

 
 
 
 
 
 

 

APPENDIX C 
Site History Search Information 

Baptist Church Centenary Publication 
Council 149 Certificates 

Aerial Photographs 
EPA Notice Search 

Groundwater Bore Information 
 

 
 





























































































































































































































































































































































































































Photo 18 Photo 19

Photo 17 1930 Aerial Photograph Photo 18 1951 Aerial Photograph Photo 19 1970 Aerial Photograph

PRELIMINARY CONTAMINATION ASSESSMENT Project September Plate
13 Norfolk Street, Liverpool 44224 2006 7

SITE
SITE

SITE



Photo 20 1986 Aerial Photograph Photo 21 1998 Aerial Photograph Photo 22 Aerial Photograph

Preliminary Contamination Assessment Project September Plate
13 Norfolk Street Liverpool 44224 2006 8
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SITE

SITE

































 

 

 
 
 
 
 
 

 

APPENDIX D 
Test Bore logs 

 
 
 





























 

 

 
 
 

 

APPENDIX E 
Laboratory Reports and Chain of Custody Information 

 
 
 

































































 

 

 
 
 

 

APPENDIX F 
Quality Assurance/Quality Control Procedures and Results 

 
 
 



 

 

QA/QC PROCEDURES AND RESULTS 
 

FIELD QUALITY ASSURANCE AND QUALITY CONTROL 

 

The field QC procedures for sampling as prescribed in Douglas Partners Field Procedures Manual were 

followed at all times during the validation assessment.   

 

Field replicates, including rinsate samples and blanks were not included as part of this assessment given 

the limited scope of the assessment and the fact that the primary function of sampling was to provide a 

preliminary waste classification and was not intended for site assessment purposes. 

 

LABORATORY QA/QC PROCEDURES 
 
The following QA/QC procedures were conducted by the laboratory. 

 
Reagent Blank 

This sample is prepared and analysed at the beginning of every analytical run, following calibration of the 

analytical apparatus.  The laboratory results for reagent blanks for soil analyses indicated concentrations 

of all analytes to be below laboratory detection limits. These results are included in the laboratory report 

in Appendix E. 

 

Spike Recovery 

This is a sample replicate prepared by adding a known amount of analyte prior to analysis, and then 

treated exactly the same as all other samples.  The recovery result indicates the proportion of the known 

concentration of the analyte that is detected during analysis. These results are included in the laboratory 

report in Appendix E.  The spike recovery rates are compared with limits as specified in Envirolab 

Services Quality Control System, and any exceedances are highlighted in the report. 

 

As no comments were noted on the report, it is considered that the results indicate that the analytical 

results are not significantly affected by matrix interference. 

 

Surrogate Recovery 

This sample is prepared by adding a known amount of surrogate, which behaves similarly to the analyte, 

prior to analysis to each sample.  The recovery result indicates the proportion of the known concentration 



 

 

of the surrogate that is detected during analysis.  These results are included in the laboratory report in 

Appendix E and are within acceptance limits as specified in Envirolab Services, indicating that the 

extraction technique was effective. 

 
Duplicates 

These are additional portions of a sample which are analysed in exactly the same manner as all other 

samples.  The duplicate sample results are included in the laboratory results in Appendix E. 

 

 




