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Executive Summary 

This report presents the results of a Phase 1 contamination investigation with limited sampling, 
undertaken for the proposed development of a Cancer and Blood Disorder Centre (CCBDC) at The 
Prince of Wales Hospital, corner of Avoca and High Streets, Randwick, New South Wales. 
 
It is understood that the development will include the construction of a three storey building with two 
levels of basement. The investigation was required for planning purposes and to address the 
requirements of SEPP 55. 
 
The objectives of the current Phase 1 investigation were to assess the potential for contamination of 
the site based on past and present site use, and to comment on the need for further investigation 
and/or management of contamination (if required). 
 
It is noted that the environmental and geotechnical works were conducted concurrently. Geotechnical 
results will be provided in a separate report. 
 
The scope of the current assessment comprised a desktop study of site history information supported 
by limited soil and groundwater sampling and testing. 
 
Prince of Wales Hospital (Hospital) is situated approximately 8 km to the south east of the Sydney 
CBD (see Site Plan, Appendix A) and occupies a total area of approximately 13.5 hectares (ha). The 
investigation conducted by Douglas Partners (DP) is focused on the north eastern portion of the 
Hospital, hereafter referred to as “the site”.  
 
A groundwater bore search found that thirteen groundwater bores were located within a 2 km radius of 
the site. Four bores were noted to be used for recreation purposes, however two had been 
abandoned. Two bores were used for commercial or industrial purposes, while two bores were used 
for domestic purposes. Three bores were noted to be used for groundwater remediation. The 
remaining two bores were noted as test bores. Standing water levels (SWL) in these registered bores 
were noted to be between 2.71 m bgl and 27.00 m bgl. 
 
Randwick Council’s Acid Sulphate Soils Map (March 2007), indicates that the site is in an area of no 
known acid sulphate soil. 
 
Historical information indicated that the site was used by The Society for Destitute Children from 1858. 
A dairy farm was maintained on the site in the 1870s.  A cemetery was also located on the site. In 
1915 the NSW Government converted the institution into a military hospital, known as The Fourth 
Australian Repatriation Hospital. In 1953 it was no longer required for this use and became known as 
the Prince of Wales Hospital. In 1994 the huts associated with the repatriation hospital were 
demolished to make way for construction of new buildings. 
 
A number of dangerous goods were found in the surrounding area of the site; however none were 
located directly in the area of question. 
 
The site was not found to be listed on the CLM or POEO registers. 
 
Identified areas of environmental concern include the potential for contamination due to imported fill, or 
use of hospital waste for levelling purposes, historical agricultural (dairy farming) contamination to 
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surface soils from fertiliser or pesticide application, chemicals associated with radiation treatment at 
the institute and hydrocarbons from potential / unknown USTs or vehicle use. 
 
Results of the limited field investigation indicated fill at all five bore locations to a maximum depth of 
0.5 m bgl. Fill across the site comprised brown, fine to medium grained silty sand fill. Slag and ash 
were noted in at several locations. Natural soil was encountered underlying the fill and was noted to 
comprise yellow / brown fine grained sand and some clay. Sandstone bedrock was encountered at all 
locations. 
 
The results of the soil analyses indicate that the organic and inorganic contaminant concentrations in 
all but one analysed soil sample were within the adopted site assessment criteria (SAC) for parks, 
recreational open space and playing fields, including secondary schools, land use. Sample BH1/0.2-
0.25 was found to have a B(a)P concentration of 3.2 mg/kg, which was above the adopted criteria (2 
mg/kg). 
 
Tested samples were also assessed against the NSW Waste Classification Guidelines (2009) in order 
to make a preliminary determination as to the potential classification of soils should bulk excavation 
occur across the site. Test results on fill samples indicated that the fill would most likely classify as 
General Solid Waste (non putrescible) for disposal purposes. 
 
Three groundwater monitoring wells were installed across the site to enable the sampling and analysis 
of groundwater. The majority of samples recorded results below the laboratory PQL and thus generally 
within the GIL.  The following locations reported exceedances: 

 BH2: zinc (40 µg/L) 

 BH4: arsenic (7 µg/L), copper (7 µg/L), lead (5 µg/L), zinc (78 µg/L) and TPH C6-C9 (170 µg/L); 
and 

 BH5 and duplicate BD1/220711: arsenic (5 µg/L) and copper (10 µg/L and 11 µg/L respectively). 
 
The heavy metal results are not considered to be significant and are probably indicative of 
‘background’ levels for the site. The source of the TPH C6-C9 exceedance was unknown since 
WorkCover records did not indicated any underground storage tanks (USTs) within the site or Hospital 
grounds. The soil results indicated no detectable concentrations of TPH. There was the potential that 
the exceedance is from an off-site source, such as an up gradient service station. 
 
Based on the groundwater results, DP conducted a second round of testing on all three bores for 
volatile organic compounds and TPH. The results indicated that TPH concentrations in all groundwater 
samples were below the adopted investigation levels, suggesting the initial detected TPH may have 
been an anomaly.  
 
As previously mentioned, the current assessment was undertaken for planning purposes and to 
address the requirements of SEPP55. Given the operational status of the site and associated access 
constraints, a Phase 1 contamination assessment with limited soil sampling (from five test bores) and 
groundwater sampling (from three groundwater monitoring wells) was considered to be an appropriate 
level of assessment at this stage. This staged approach is in line with the provisions of the SEPP55.  
 
Based on the Phase 1 contamination investigation with limited sampling, preliminary results indicate 
that there is generally a low risk of soil or groundwater contamination within the site. The site is 
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generally considered to be environmentally suitable for continued hospital use. However, given the 
limited nature of the investigation undertaken, the following recommendations are provided: 

 Any filling or natural soils / bedrock requiring removal from the site must be initially waste 
classified in accordance with the NSW Waste Classification Guidelines (2009). This should 
preferably be completed ex situ; 

 A hazardous materials inspection should be carried out on the buildings to be demolished and/or 
renovated as part of the project; and 

 Upon demolition of the existing buildings, an inspection of the ground surface should be carried 
out by a qualified occupational hygienist or environmental consultant to assess the potential for 
asbestos contamination. 
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Report on Phase 1 Contamination Investigation with Limited Sampling 

Proposed Cancer and Blood Disorder Centre (CCBDC) 

Prince of Wales Hospital, Randwick 

 
 
 
1. Introduction 

This report presents the results of a Phase 1 contamination investigation with limited sampling, 
undertaken for the proposed development of a Cancer and Blood Disorder Centre (CCBDC) at The 
Prince of Wales Hospital, corner of Avoca and High Streets, Randwick, New South Wales.  The 
investigation was commissioned by Mr Matthew Owen of Thinc Projects Australia Pty Ltd, on behalf of 
Mr Bruce Greenwood of Health Infrastructure – NSW Health, in an email dated 8 July 2011.  Work was 
undertaken in accordance with Douglas Partners' proposal dated 1 July 2011. 
 
It is understood that the development will include the construction of a three storey building with two 
levels of basement. The investigation was required for planning purposes and to address the 
requirements of SEPP 55. 
 
The objectives of the current Phase 1 investigation were to assess the potential for contamination of 
the site based on past and present site use, and to comment on the need for further investigation 
and/or management of contamination (if required). 
 
The investigation included utilising information and samples obtained from five bores conducted as 
part of the geotechnical investigation. Please note that the results of the geotechnical investigation will 
be presented in a separate report.  The details of the environmental field work are presented in this 
report, together with comments and recommendations. 
 
 
 
2. Scope of Works 

The scope of the current assessment comprised: 
 

2.1 Desktop Study 

 Identification of the property – street address and property description(s), name and address of 
the owner; 

 Search of current and historical titles and deposited plans to identify previous owners and 
potentially contaminating activities; 

 Review of historical aerial photographs; 

 Search of the Contaminated Lands Register for notices issued under the Contaminated Lands 
Management Act 1997; 

 Conduct a groundwater bore search in the vicinity of the site; 

 Search WorkCover database records for records of any Dangerous Goods Licences; 
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 Conduct a council records search and review of records. Council did not make any of these 
records available to DP at the time of the assessment; 

 Obtain and review Section 149 (2) and (5) certificates for the lot that forms the site; and 

 Review general site information, including geological and hydrogeological information. 
 
 

2.2 Fieldwork 

 Conduct a site walkover and record observations; 

 Utilise five of the geotechnical bores to collect environmental soil samples. For environmental 
sampling the bores were extended to a depth of 1.0 m below ground level (bgl), 0.5 m into natural 
soils, or prior refusal (whichever is the lesser). The bore depths may have been extended for 
geotechnical purposes; 

 Collection of soil samples from the test bores at broadly regular intervals and based on potential 
indicators of contamination, such as staining or olfactory signs; 

 Screening of all samples using a photo-ionisation detector (PID) for volatile organic compounds; 

 Despatch of 10 samples to a NATA accredited laboratory for analysis of the contaminants of 
potential concern (COPC): 

o Heavy Metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, zinc) – 10 
samples; 

o Polycyclic Aromatic Hydrocarbons (PAH) – 10 samples; 

o Total Petroleum Hydrocarbons (TPH) – 10 samples; 

o Monocyclic Aromatic Hydrocarbons (BTEX – benzene, toluene, ethylbenzene, total xylene) – 
10 samples; 

o Organochlorine pesticides (OCP) – 5 samples; 

o Total Phenols – 5 samples; 

o Polychlorinated biphenyls (PCB) – 5 samples; 

o Asbestos – 5 samples; 

o Toxicity Characteristic Leaching Procedure (TCLP) for preliminary waste classification 
purposes – 1 sample; and 

o One intra-laboratory soil sample for heavy metals and TPH; 

 Three of the bores were converted to groundwater monitoring wells to a maximum depth of 9 m 
bgl (BH2, BH4 and BH5). The wells were developed and sampled, including collection of field 
parameters such as pH, dissolved oxygen, turbidity, temperature and electrical conductivity; 

 A total of three (3) groundwater samples were sent to a NATA accredited laboratory for 
quantitative analysis. The following potential contaminants were assessed: 

o Priority heavy metals: arsenic, cadmium, chromium, copper, lead, mercury, nickel, zinc – 3 
samples; 

o Polycyclic aromatic hydrocarbons (PAH) – 3 samples; 
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o Total petroleum hydrocarbons (TPH) and benzene, toluene, ethyl benzene and total xylenes 
(BTEX) – 3 samples; 

o Organochlorine pesticides (OCP) and polychlorinated biphenyls (PCB) – 3 samples; 

o Total phenols – 3 samples; 

o Hardness – 3 samples; and 

 Collection and analysis of one intra-laboratory groundwater QA/QC sample for heavy metals and 
TPH; and 

 A second round of groundwater development and sampling was conducted on the three wells 
following an unexpected detection of TPH in one of the wells. Laboratory analysis was conducted 
for TPH and Volatile Organic Compounds (VOCs). 

 
 

2.3 Reporting 

A phase 1 contamination investigation report has been prepared, detailing the findings of the 
investigation with limited soil sampling and preliminary waste classification assessment, field work 
methodology, results of the assessment, a discussion of the analytical results and recommendations 
for further work if required. The report is prepared in general accordance with the published Office of 
Environment (OEH) endorsed guidelines. 
 
 
 
3. Site Identification and Location 

3.1 Site Location 

Prince of Wales Hospital (Hospital) is situated approximately 8 km to the south east of the Sydney 
CBD (see Site Plan, Appendix A). The Hospital is bordered by High Street to the north, Avoca Street 
to the east, Barker Street to the south and Hospital Road to the west. The Hospital is currently 
occupied by numerous multi-storey buildings, a number of car parks, and open space and courtyard 
areas. Buildings across the Hospital include the Sydney Children’s Hospital and Ronald McDonald 
House, The Prince of Wales Public and Private Hospitals including patient wings, operating theatres 
and palliative care, and campus services such as staff residences, ambulance station, and childcare 
facilities. The hospital occupies a total area of approximately 13.5 hectares (ha). 
 
The investigation conducted by DP is largely focused on the north eastern portion of the Hospital, 
hereafter referred to as “the site”.  
 
The land uses surround the Hospital include: 

- North – High Street is present to the north, beyond which is a mixture of residential and 
commercial properties. At the intersection of High and Avoca Streets and Belmore Road is a 
convenience store to the north and a street based shopping centre. Further to the north east is 
Randwick shopping centre complex. 

- East – Avoca Street is located to the east. Beyond this is open space parkland, located at the 
junction of Avoca Street and Belmore Road. Residential properties are also located to the east of 
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Avoca Street. Further east is Brigidine College, comprising a number of multi-storey buildings and 
open space areas. 

- South – Barker Street is located to the south of the hospital. Mixtures of residential and 
commercial properties line the southern side of Barker Street. Properties include a veterinary 
surgery adjacent to Hospital Road, a Laundromat further to the west on the corner of Barker and 
Jane Streets, beyond which is a 7 Eleven service station on the corner of Barker Street and 
Botany Road. A number of commercial properties appear to be unoccupied. Towards the eastern 
end of Barker Street is Randwick Girls High School with associated buildings and grounds. 

- West – Hospital Road is located to the west. The area beyond Hospital Road appears to be 
predominantly residential, with a small number of commercial premises associated with the 
hospital. Further to the west is the campus of the University of New South Wales. 

 
 
 
4. Geology, Topography and Hydrogeology 

Reference to the Sydney 1:250,000 Series Geological Sheet indicates that the Randwick area is 
located mainly on Quaternary aged alluvium, gravel, sand silt and clay, with some areas also being 
located on Triassic aged Hawkesbury Sandstone, comprising sandstone and quartz with some shale. 
 
The topography of the site appears to be relatively flat. 
 
The Tasman Sea lies to the east of the site.  Eastlakes and Mill Pond lie to the south west of the site, 
leading into Botany Bay. The anticipated groundwater flow direction from the site is west to south 
west. 
 
 

4.1 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 11 July 2011. Thirteen groundwater bores 
were located within a 2 km radius of the site. Work summaries were available for all of the bores. 
Details are provided in Appendix B. Four bores were noted to be used for recreation purposes 
(GW108971, GW110240, GW108861 and GW040224); however the latter has become abandoned. 
Two bores were used for commercial or industrial purposes (GW017851 and GW072463 respectively), 
while two bores were used for domestic purposes (GW106158 and GW110524). Three bores were 
noted to be used for groundwater remediation (GW109679, GW109680 and GW109681). The 
remaining two bores were noted as test bores (GW104947 and GW057008). 
 
Standing water levels (SWL) were noted to be between 2.71 m bgl (GW104947) and 27.00 m bgl 
(GW108971). Drillers logs supplied indicated that the lithology across the area was generally 
comprised of topsoil or fill, followed by either sand or clay, and sandstone. Coffee rock and peat was 
noted at some locations. 
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5. Acid Sulphate Soils 

Based on Randwick Council’s Acid Sulphate Soils Map (March 2007), it appears that the site is in an 
area of no known acid sulphate soil. The nearest area with an unknown potential for acid sulphate 
soils is located approximately 1.4 km east of the site. The site is also located more than 500 m from an 
area mapped as having an elevated risk of acid sulphate soils. 
 
Therefore it is considered that there is a low likelihood that acid sulphate soils will occur across the 
site. 
 
 
 
6. Site History 

A review of the site history was based on historical aerial photographs, historical title deeds, a 
WorkCover Dangerous Goods database search, a search for regulatory notices (issued under the 
Contaminated Lands Management Act 1997 (CLM Act) and Protection of the Environment Operations 
Act (1997 (POEO Act)), and a review of Council Section 149(2) and (5) certificates. Council did not 
provide any records to DP for review at the time of the assessment. 
 
 

6.1 Prince of Wales Hospital Timeline 

Based on information available on the NSW Department of Health – South Eastern Sydney and 
Illawarra Area Health Service website, the following table indicates the timeline of events that have 
occurred across the POW Hospital site. 
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Table 1: Timeline of Events – Prince of Wales Hospital, Randwick 

Date* Event 

1852 
An institution known as The Society for Destitute Children was formed “for the reception of 
abandoned and destitute children of both sexes under the age of eight”. The original asylum 
was established in Paddington. 

1854 
The first Mayor of Randwick secured a grant of 60 acres of land on Avoca Street, Randwick. 
Construction of the asylum began after obtaining an inheritance of £11,000. 

1856 
The foundation stone for the asylum was laid in May. The building was designed to hold 400 
children, and was to be constructed of Hawkesbury sandstone. 

1858 The Asylum for Destitute Children was occupied on the 21 March. 

By 1868 
An additional wing for 400 more children was built. There was a daily average of 700 
children living at the asylum. 

1870 Catherine Hayes Hospital opens. 

1870s 
A dairy farm was maintained on the site by boys. Schooling and apprenticeships were 
provided to the older boys. 

1883 
A ‘boarding out’ system was introduced accommodating wayward children. Asylum numbers 
decreased to 250 by 1886. Numbers continue to decline through the 1890s. 

1915 
The NSW Government converts the institution to a military hospital, which is renamed The 
Fourth Australian Repatriation Hospital. 

1915–1953 
The Fourth Australian Repatriation Hospital is used variously as a military or repatriation 
hospital until the repat patients’ move to Concord Repatriation Hospital in 1953. 

1953 
The facility is renamed The Prince of Wales Hospital and is managed as part of Sydney 
Hospital. 

1961 
The Prince Henry and Prince of Wales Hospitals restructure under the one board. A Chief 
Executive is appointed to run both hospitals in 1964. 

1976 The Prince of Wales Children’s Hospital is established. 

1993 
A $160 million upgrade is announced for hospital services for Eastern Sydney. 
Redevelopment of the Randwick campus begins. 

1994 
Huts built as part of the Repatriation Hospital were demolished (with the exception of ‘Hut 
U’) to make way for the new construction. 

1995 
The Heritage Council of NSW endorsed a plan to excavate the original site of the Destitute 
Children’s Asylum and the cemetery in July. The original hyperbaric chamber located at 
Prince Henry Hospital was transferred to Randwick. 

1996 
The Prince Henry Hospital Emergency and Gastroenterology Departments relocated to 
Randwick in July and October respectively. 

1997 
The Royal Hospital for Women is transferred to Randwick. Nineteen operating theatres 
opened in October. 

1998 The Sydney Children’s Hospital was redeveloped. 

* Sourced from the NSW Health Department, Timeline: History of the Prince of Wales Hospital on 14 July, 2011. 

www.sesiahs.health.nsw.gov.au/powh/history/powhistory.asp last updated March 26, 2008. 
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6.2 Aerial Photograph Record 

Historical aerial photographs for the years 1943, 1961, 1970, 1986, 2000 and 2011 were obtained 
from the NSW Department of Lands Office, Google Earth, Nearmap and SIX Viewer websites. These 
photographs were studied in order to identify the likely past uses and changes to the site, particularly 
those of a potentially contaminating nature. The findings are summarised below and provided in 
Appendix C. 
 
1943  The site comprises what appears to be open space with tree cover. Numerous buildings 

occupy the remainder of the Hospital grounds. High Street and Avoca Street border the 
site to the north and east respectively. 

 
1961 The site appears to contain a small cottage like structure, surrounded by some open 

space. To the east is a smallish rectangular building and open space. To the south is a 
square shaped building with a courtyard space in the middle. Some smaller buildings are 
further to the west. To the north is High Street, beyond which appears to be residential 
and commercial properties. To the east is Avoca Street, followed by a road reserve. 
Beyond this are Belmore and Perouse Roads, and mainly residential properties. 
Bridgidine College is also located to the east. Two rows of ten rectangular buildings (likely 
to be wards) are present to the south of the Hospital site. 

 
1970 The site has been further developed since 1961. The small cottage like structure in the 

north eastern corner of the site is still present, and is surrounded by other apparent small 
buildings. There is no significant change to the appearance of the remainder of the 
Hospital. 

 
1986 There is no noted significant change to the appearance of the site or the remainder of the 

Hospital in general.  
 
2000 There is no noted significant change to the appearance of the site or the Hospital grounds 

 in close proximity to the site. 
  
2011 The site appears relatively unchanged since the 2000 image. 
  
 
 

6.3 Historical Title Deeds Search 

A historical title deeds search was undertaken for the Hospital. Searches were undertaken by Mark 
Groll of Service First Registration Pty Ltd. Table 2 summarises the reported title deed information. A 
full copy is also provided in Appendix D. 
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Table 2: Lot 1 DP 870720 (excluding the part formerly comprising Lots A, B and C, DP 433525) 

Date of Acquisition and 

term held 
Owner / Occupier Possible Site Use 

1854 
Appropriated as Site for Destitute Children’s 

Asylum 
Destitute Children’s Home 

1916 

Transferred to and vested in the Crown, to be 

used as a Hospital for invalided and wounded 

soldiers and sailors or such other purposes as the 

Governor may determine.  

Hospital 

30.08.1917 

(Commonwealth 

Government Gazette) 

Requisitioned by Commonwealth for Hospitals & 

Convalescent accommodation from 25.08.1915 

until 12 months after the termination of the war 

Hospital and accommodation 

20.01.1933 

 

Reserved from sale or Lease generally (R 63752)  

(NSW Government Gazette) 
Hospital 

03.02.1933 

 

Revocation of Reserve R 63752. 

(NSW Government Gazette) 
Hospital 

15.08.1941 

 

Reserved from sale or Lease generally (R 70221) 

(NSW Government Gazette) 
Hospital 

29.08.1941 

 

Revocation of Reserve R  70221.                    

(NSW Government Gazette) 
Hospital 

19.12.1941 

 

Dedicated for Ambulance Station site. 

(NSW Government Gazette).  

(Revoked 21.02.1947) 

Hospital 

30.08.1946 

 

Reserved from sale or Lease generally (R 72023) 

(NSW Government Gazette) 

(Revoked 21.02.1947) 

Hospital 

21.02.1947 

 

Revocation of dedication for Ambulance Station 

site. (NSW Government Gazette) 
Hospital 

21.02.1947 

 

Dedicated for Ambulance Station site.  

(NSW Government Gazette) 

(Revoked 21.04.1967) 

Hospital 

21.02.1947 

 

Reserved from sale or Lease generally (R 72182 

& R 72183) for Hospital. (NSW Government 

Gazette) 

Hospital 

29.06.1967 

 

Addition to Reserve R 72182 for Hospital. (NSW 

Government Gazette) 
Hospital 

15.10.1997 

 

Vested in South Eastern Sydney Area Health 

Service. (NSW Government Gazette) 
Hospital 

01.12.1997 Creation of Title Folio Identifier 1/870720 Hospital 

20.06.2011 

(2011 to date) 
# South Eastern Sydney Local Health Network Hospital 

# Denotes current registered proprietor 
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6.4 NSW WorkCover Dangerous Goods Database 

A search of the NSW WorkCover Dangerous Goods Database indicated that there were several 
dangerous goods storage depots across the Hospital grounds.  The closest stores to the site are as 
follows: 

 POW-FLC5: Flammable liquid cabinet, Class 3 PG II, 250 L volume. Located in the Anatomical 
Pathology Hospital Block 4 – OTB level 1; 

 POW-FLC6A: Flammable liquid cabinet, Class 3 PG I, 100 L volume. Located in the Clinical 
Chemistry Hospital Building 3, level 2; 

 POW-FLC6B: Flammable liquid cabinet, Class 3 PG II, 140 L volume. Located in the Clinical 
Chemistry Hospital Building 3, level 2; 

 POW-FLC7: details unknown; 

 POW-FLC11: Flammable liquid cabinet, Class 3 PG I, 140 L volume. Located in the 
Gastroenterology section of the Edmund Blackett Building, south wing 1-22; 

 POW-FLC12: Flammable liquid cabinet, Class 3 PG I, 250 L volume. Located in the 
Gastroenterology section of the Edmund Blackett Building, south wing near G51; 

 POW-FLC13: Flammable liquid cabinet, Class 3 PG II, 140 L volume. Located in the 
Gastroenterology section of the Edmund Blackett Building, south wing near G52; 

 SEALS-FLC19: Flammable liquid cabinet, Class 3 PG II, 140 L volume. Located in the 
Haematology General Laboratory, Hospital Block 3 level 2; 

 SEALS-FLC20: Flammable liquid cabinet, Class 3 PG II, 250 L volume. Located in the 
Haematology General Laboratory, Hospital Block 3 level 2, G31. 

 
The closest above ground storage tank to the site was noted to be located between Buildings 5 and 8 
(near the Edmund Blackett Building). The tank was identified to be in Depot LN01, Class 2.2 with a 
6,000 L capacity. The tank contains liquid nitrogen for cryogenic processes. 
 
WorkCover search documentation is attached in Appendix E. 
 
 

6.5 Council Section 149(2) and (5) Certificates 

The Section 149 Planning Certificates for the Hospital were obtained from Randwick City Council and 
are dated 18 July 2011 (provided in Appendix F). The Section 149 indicated that Lot 1 in Deposited 
Plan 870720 under the Randwick Local Environmental Plan 1998 is zoned 5 – Special Uses. 
 
The Hospital is affected by a Contaminated Land Policy, however the subject site is not identified as 
contaminated. The site is not listed as having matters arising under Section 59(2) of the Contaminated 
Land Management Act 1997. 
 
The Hospital is located in a heritage conservation area and as a heritage item under the provisions of 
Randwick Local Environmental Plan 1998 (Consolidation). The land is not listed on the State Heritage 
Register under the Heritage Act 1977. 
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The land is not subject to a Tree Order under the Trees (Disputes Between Neighbours) Act 2006. 
 
The land is not subject to a Property Vegetation Plan under the Native Vegetation Act 2003.  
 
The land is also not listed as biodiversity certified land within the meaning of Part 7AA of the 
Threatened Species Conservation Act 1995. 
 
 

6.6 Regulatory Notices Search 

The NSW Office of Environment and Heritage (OEH, formerly DECCW) publishes records of 
contaminated sites under Section 58 of the CLM Act 1997 on a public database accessed via the 
internet. The Notices relate to investigation and/or remediation of site contamination considered to 
pose a significant risk of harm under the definition in the CLM Act. More specifically, the Notices cover 
the following: 

 Actions taken by the EPA under section 15, 17, 19, 21, 23, 26 or 28 of the CLM Act; 

 Actions taken by the EPA under section 35 or 36 of the Environmentally Hazardous Chemicals 
Act 1985; 

 Site audit statements provided to the EPA under section 52 of the CLM Act on sites subject to an 
in-force declaration order. 

 
A search of the public database on 12 July 2011 revealed that the Hospital is not listed.  
 
One notice was listed for property in the area, that being 128 Barker Street, Randwick (a 7 Eleven 
service station). It was indicated that a notice existed for an agreed voluntary remediation proposal 
(26119) and a declaration of a remediation site (21125). It is noted that this service station is located 
approximately 530 m from the site, to the south west in a presumed hydraulically down gradient 
position with respect to the site. 
 
It should be noted that the OEH record of Notices for Contaminated Land does not provide a record of 
all contaminated land in NSW. At the time of preparing this report a total of 291 sites in NSW were 
registered in the database. 
 
The NSW OEH also issues environmental protection licences to the owners or operators of various 
industrial premises under the Protection of Environment Operations Act 1997 (POEO Act). Licence 
conditions relate to pollution prevention and monitoring, and cleaner production through recycling and 
reuse and the implementation of best practice. 
 
The NSW OEH has made available a public register of licences under Section 308 of the POEO Act. 
The register contains: 

 Environment protection licences; 

 Applications for new licences and to transfer or vary existing licences; 

 Environment protection and noise control notices; 

 Convictions in prosecutions under the POEO Act; 
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 The result of civil proceedings; 

 Licence review information; 

 Exemptions from provisions of the POEO Act or Regulations; 

 Approvals granted under Clause 9 of the POEO (Control of Burning) Regulation; 

 Approvals granted under Clause 7a of the POEO (Clean Air) Regulation. 
 
A search of the public register indicates that no licences were listed for the Hospital. Additionally, no 
notices were issued for properties within Randwick. 
 
 
 
7. Site Inspection 

The inspection undertaken by an Environmental Scientist from Douglas Partners (DP) on 11 July, 
2011 indicated that the site is located in the north eastern corner of the Prince of Wales Hospital, 
which is situated approximately 8 km to the south east of the Sydney CBD. The site is bordered by 
High Street to the north, Avoca Street to the east and other hospital buildings and car parking areas to 
the south and west. The site is currently occupied by the Institute of Oncology building which is an 
irregular shaped building occupying the majority of the western portion of the site.  The remaining 
areas are occupied by a small heritage listed building (known as the Medical Super’s Cottage) to the 
north of the site, grassed and landscaped areas, car parking areas, courtyard areas, as well as a small 
temporary civil works compound in the north eastern corner of the site.  The site is situated on a hill 
and slopes down to the west and the south.  
 
 
 
8. Areas of Environmental Concern 

At the time of the investigation the site was being used as part of the Institute of Oncology and the 
Medical Super’s Cottage. The site was mainly covered by buildings, with some grassed areas and 
hardstand areas used for vehicle parking and access roads. 
 
Potential contamination at the site may be due to imported fill, or use of hospital waste for levelling 
purposes, historical agricultural (dairy farming) contamination to surface soils from fertiliser or 
pesticide application, and chemicals associated with radiation treatment at the institute. 
 
A building assessment for asbestos containing materials was not conducted as part of this scope of 
works. 
 
Importation of Fill Material 
 
The site has been used for residential and agricultural purposes prior to use as a hospital. There is the 
potential that historical fibre cement materials potentially containing asbestos may have been used in 
buildings. Any demolition or importation of fill has the potential to contain fibre cement waste. At the 
time of the investigation no fibre cement material was observed in the samples collected and 
analysed. 
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It is noted that the extent of fill in the areas sampled was generally low. However, based on the limited 
sampling regime the extent of fill used across the site for formation processes and levelling is 
unknown. 
 
Agricultural Land Use 
 
Site history indicates that part of the site was used for dairy farming. It is unknown if any of the area 
was used for market garden purposes. 
 
It is possible that contamination from fertilisers or pesticides could remain on site. Common pesticide 
contaminants include organochlorine pesticides (OCPs) and organophosphate pesticides (OPPs). A 
range of heavy metals can also be associated with pesticides and fertilisers. These contaminants 
would be mainly concentrated in the surficial, topsoil horizon. 
 
Based on the development history of the site, bulk soil disturbance during any construction works may 
have occurred since the former use of the site for agriculture and residential. The disturbance would 
mitigate the potential for residual contamination, as any topsoil that would have been impacted would 
probably been excavated and taken off site as it is an unsuitable medium for construction purposes. 
 
Laboratory results have indicated that no pesticides were identified in the soil or groundwater samples 
analysed. 
 
Chemicals Associated with the Institute of Oncology 
 
While chemicals are noted to be associated with radiation treatment, it is considered that their use is 
likely to be inside the building and surficial soils would not be impacted. DP assumes that their use 
and disposal is controlled and licensed, and that suitable disposal practices are implemented. These 
practices would reduce the likelihood of contamination to sewer, stormwater or surficial soils. 
 
In the event that chemicals are disposed into sinks, the water may enter into dilution pits. If not, there 
is the potential for contaminated water and sediment to enter into the sewage system. 
 
Laboratory results have indicated that generally only background levels of contaminants were found in 
the groundwater samples analysed. 
 
Hydrocarbons 
 
There is the potential for hydrocarbon contamination to be associated with any unknown USTs, in soil 
or groundwater. It is noted that DP have been unsuccessful at gaining access to Randwick Council 
documents, however WorkCover documents provided have indicated that no USTs are located in the 
area of concern. There may be off site impacts contributing to hydrocarbons in groundwater, since the 
site gradient is inferred to be south to south west. 
 
B(a)P concentrations in soil may be due to past bushfires or burning conducted on the site. 
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9. Fieldwork 

Environmental fieldwork was conducted on the 11, 12, 13 and 19 July, 2011, simultaneously with the 
geotechnical investigation. Results for the geotechnical investigation are presented in a separate 
report. Fieldwork included drilling and soil sampling on these dates. In addition, groundwater 
monitoring well development was conducted for the first round of sampling on the 11, 13 and 19 July, 
while groundwater sampling was conducted on 19 and 22 July 2011.  The second round of 
groundwater sampling was conducted on 25 August 2011 (development) and 30 August 2011 (for 
sampling). Boreholes and wells are referenced as BH. 
 
The environmental investigation utilised the five geotechnical bores that were being conducted across 
the site. Three of these geotechnical bores (BH2, BH4 and BH5) were converted to groundwater 
monitoring wells. Since the proposed development will comprise deep excavations, with soil/fill 
requiring excavation and removal from the site, DP has conducted a ‘limited’ soil sampling regime with 
a preliminary waste classification assessment. 
 
On this basis, the soil sampling regime was therefore not in compliance with the NSW EPA (now OEH) 
Sampling Design Guidelines, 2005, although was considered appropriate for the current phase 1 
investigation. 
 
 

9.1 Data Quality Objectives 

The scope of works has been devised broadly in accordance with the seven step data quality objective 
process, as defined in 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 DQO 
process is also described in NSW EPA (2006) Guidelines for the NSW Site Auditor Scheme 2nd 
Edition, and US EPA (2000) Guidance for the Data Quality Objective Process and Data Quality 
Objectives Process for Hazardous Waste Site Investigations.  The seven step DQO process is as 
follows: 

 State the Problem 

 Identify the Decision 

 Identify Inputs into the Decision 

 Define the Boundary of the Assessment 

 Develop a Decision Rule 

 Specify Acceptable Limits on Decision Errors 

 Optimise the Design for Obtaining Data 
 

9.1.1 State the Problem 

The Hospital has historically been used as an asylum housing destitute children from 1856 to 
approximately 1915. During this time a dairy farm was run on the Hospital grounds. The first hospital 
was established on the site in 1870, however, the Hospital was not used exclusively as a hospital and 
repatriation centre until 1915. The repatriation centre was moved in 1953.  Hereafter, the land was 
used wholly as a hospital.  A cemetery has also been present on the Hospital. As such, there may 
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have been a number of potentially contaminating activities and processes associated with hospital use 
and farming. There is also the potential for some areas of the Hospital to have been built up on 
imported fill of unknown origin. 
 

9.1.2 Identify the Decision 

The north eastern corner of the Hospital is potentially to be redeveloped with a three storey building, 
with two levels of basement. Bulk excavation for the basement area will involve excavating and off site 
disposal of spoil. The site will continue to be used as part of the Hospital.  
 
Based on this desktop study it is considered that the potential contaminants of concern were heavy 
metals, TPH, BTEX, PAH, OCP, PCB, phenols and asbestos. As part of the assessment, a preliminary 
waste classification is also being conducted, in order to determine the type of material likely to be 
removed from site.  
 
The soil analytical data is to be compared to the site assessment criteria (SAC) for a commercial / 
industrial land use (HIL F). The optimal situation is for soil/fill remaining on the site to be within the 
adopted SAC, therefore forming a suitable substrate without requiring management.  The soil health-
based investigation levels (HILs) sourced from the DECC publication Guidelines for the NSW Site 
Auditor Scheme (2006), Appendix II, Column 4, are adopted as the primary SAC and are summarised 
in Table 7, Section 10. 
 
The applicable guidelines for groundwater are the NSW DECC (2007) Guidelines for the Assessment 
and Management of Contaminated Groundwater. The DECC (2007) guidelines state that the 
concentrations must be compared against the existing generic GILs (Groundwater Investigation 
Levels), if available, which protect the following environmental values: 

 Aquatic Ecosystems (ANZECC & ARMCANZ, 2000). 
 
With respect to the protection of aquatic environments, the nearest water body to the site is Eastlakes 
and Mill Pond to the south west, which leads into Botany Bay and the Tasman Sea to the west. As a 
conservative measure, the appropriate GILs are therefore considered to be the ANZECC Australian 
and New Zealand Guidelines for Fresh and Marine Water Quality (2000) trigger values for toxicants in 
marine waters for the protection of 95% of species (where available). 
 
Given that no drinking water bores were registered in close proximity to the site (i.e. through the 
registered bore search) and the region surrounding the site is mixed residential / commercial, it is 
considered unlikely that the regional groundwater would be utilised for drinking purposes. Use of the 
groundwater irrigation is considered a possibility, however, the threshold levels applicable to this use 
are typically higher than for other beneficial uses. On this basis, the Drinking Water (Australian 
Drinking Water Guideline (NHMRC & NRMMC, 2004) guidelines were not adopted. 
 
The GILs adopted for the site are shown in Table 8, Section 11. 
 



 15 of 31 

Phase 1 Contamination Investigation with Limited Sampling Project 72505.01 
Corner Avoca and High Streets, Randwick March 2012
 

9.1.3 Identify Inputs into the Decision 

The primary inputs into assessing the site for the continued hospital land use purpose and associated 
development are: 

 Available site information regarding activities undertaken on the site and the surrounding area; 

 The local geology, topography and hydrology; 

 Potential contaminants; 

 Published guidelines for assessing soil and groundwater quality; and 

 Field observations/measurements and analytical results from the current assessment. 
 

9.1.4 Define the Boundary of the Assessment 

The site, for the purpose of this assessment, is the north eastern corner of the Hospital, as depicted on 
Drawing 1A, Appendix A. 
 

9.1.5 Develop a Decision Rule 

The decision rule is the comparison of the analytical results against relevant published guideline 
criteria for soil and groundwater.  These assessment criteria are addressed in Sections 10 and 11. 
Exceedance of these criteria, however, triggers further assessment rather than remediation. 
 
Laboratory test results will be accepted and considered useable for this assessment under the 
following conditions: 

 All laboratories used are accredited by NATA for the analyses undertaken; 

 All practical quantitation limits (PQL) set by the laboratories fall below the assessment criteria 
adopted, or indicate across the board lack of detection (i.e. some of the GIL are difficult to 
achieve routinely by NATA accredited laboratories); 

 The reported concentrations of analytes in the replicate sample pairs are within accepted limits; 
and 

 The quality assurance / quality control (QA/QC, see Appendix G) protocols and results reported 
by the laboratories comply with the requirements of the NEPM 1999 “Guideline on Laboratory 
Analysis of Potentially Contaminated Soils” and Australian and New Zealand Environment and 
Conservation Council (ANZECC)-1996 “Guidelines for the Laboratory Analysis of Contaminated 
Soils”.  

 

9.1.6 Specify Acceptable Limits on Decision Errors 

In order to ensure the quality of the soil and groundwater data, appropriate and adequate quality 
assurance and quality control (QA/QC) measures and evaluations should be incorporated into the 
sampling and analysis regime. 
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A field and laboratory QA/QC regime, comprising the collection and analysis of intra – laboratory 
replicate samples was implemented to meet the requirements associated with the following data 
quality indicators (DQIs): 

 Conformance with specified holding times; 

 Accuracy of spiked samples within the laboratory’s acceptable range (typically 70-130% for 
inorganic contaminants and greater for some organic contaminants; 

 Field and laboratory duplicates and replicate samples will have a precision average of +/- 30% 
relative percentage difference (RPD) for inorganic analytes and +/- 50% RPD for organic analytes; 
and 

 Field replicates were collected at a frequency of at least 10% of all samples. 
 
The sampling numbers adopted were based on a limited sampling regime, which was deemed suitable 
for this assessment. 
 
The analyte selection is based on the potential for contamination identified by the contamination 
investigation.  
 
The SAC and GIL adopted from the guidelines stated in Sections 10 and 11 have risk probabilities 
already incorporated. 
 

9.1.7 Optimise the Design for Obtaining Data 

The sampling locations were designed to gain a general understanding of the sub-surface profile for 
geotechnical purposes. As such, these locations may not be optimum for targeting areas of 
environmental concern. Having said this, the identified areas of environmental concern primarily relate 
to general filling, pesticide use, hospital buildings, and vehicular use, all of which are potential related 
to broad areas rather than known point sources. The sampling locations are presented in Drawing 1A, 
Appendix A. 
 
Groundwater monitoring wells were positioned so as to provide coverage across the site. One up 
gradient well (BH5) was placed in the north western vicinity of the investigation, while the other two 
were placed down gradient of the High Street site boundary (BH2 and BH4). 
 
Procedures for the collection of environmental samples were developed prior to undertaking the 
fieldwork, and were in line with NSW OEH guidelines and current industry practice.  DP employs 
NATA accredited analytical laboratories to conduct sample analysis. 
 
To optimise the selection of soil samples for analysis, soil samples were screened using a calibrated 
photo-ionisation detector (PID).  The results of the PID readings are provided in the borehole logs in 
Appendix H.   
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9.1.8 Data Quality Objectives 

The performance of the assessment in achieving the DQO will be assessed through the application of 
Data Quality Indicators (DQI), defined as follows:  
 
 Precision:     A quantitative measure of the variability (or reproducibility) of data;  

 Accuracy:     A quantitative measure of the closeness of reported data to the “true”  
     value; 

 Representativeness:   The confidence (expressed qualitatively) that data are    
     representative of each media present on the site; 

 Completeness:    A measure of the amount of useable data from a data collection  
     activity; 

 Comparability:    The confidence (expressed qualitatively) that data can be   
      considered equivalent for each sampling and analytical event. 

 
Table 3 summarises the DQIs and the procedures designed to enable achievement of the DQIs.  For 
reference purposes, relevant sections of the report are also identified. 
 
Table 3:  Date Quality Indicators 

DQI Achievement Evaluation Procedure 

Documentation 
completeness 

Completion of borehole report sheets, and field and laboratory chain-
of-custody documentation in Appendices H and I, respectively 

Data completeness The limited sampling density is based on DP’s proposal and designed 
only to obtain preliminary information. 

Data comparability Use of NATA accredited laboratories, use of consistent sampling 
techniques (Appendix I) 

Data representativeness Sampling on a broad scale (but limited) basis to obtain reasonably 
representative data (Section 9) 

Precision and accuracy for 
sampling and analysis 

Achievement of 30% RPD for inorganic replicate analysis and 50% for 
organic replicate analysis, acceptable levels for laboratory QC criteria 
(Appendix G) 

 
 

9.2 Field Quality Assurance and Quality Control 

The field QC procedures for sampling, as prescribed in Douglas Partners Field Procedures Manual 
were followed during the assessment.  Field QC sampling comprised replicate sampling, at a rate of 
approximately one replicate sample for every twenty samples.  The comparative results of analysis are 
summarised in Appendix G. 
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9.3 Laboratory QA/QC 

The analytical laboratory, accredited by NATA, is required to conduct in-house QA/QC procedures.  
These are normally incorporated into every analytical run and include reagent blanks, spike recovery, 
surrogate recovery and duplicate samples.  These results are included in the laboratory reports in 
Appendix I. 
 
The results of the DP assessment of laboratory QA/QC are shown in Appendix G, with the full 
laboratory reports included in Appendix I. 
 
 

9.4 Sample Location and Rationale 

On the basis of the EPA’s publication Sampling Design Guidelines, a minimum of 11 sampling 
locations are required to ‘characterise’ a site of 0.4 hectares.  Given the operational nature of the site 
and the preliminary nature of the assessment, a limited sampling regime was considered suitable for 
the assessment. This staged approach is in line with the requirements of the requirements of the State 
Environmental Planning Policy 55 (SEPP55). 
 
Soil samples were collected from each of the borehole locations on 11, 12, 13 and 19 July, 2011.  
Selected samples were analysed for a range of analytes, as described in Section 9. These samples 
were selected based on site observations (odour, staining etc), PID readings and their position within 
the borehole (i.e. fill or natural). 
 
The wells were positioned across the site in order to ascertain the inferred groundwater direction. One 
well was placed up gradient on the site (BH5) and two wells were placed down gradient (BH2 and 
BH4). Based on the groundwater levels and levels of the groundwater wells, the groundwater flow is 
inferred to be west to south west. 
 
The soil and groundwater sampling locations are shown on Drawing 1A, Appendix A. 
 
 

9.5 Soil Sampling Procedures 

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 (COC) sheets.  
The general soil sampling procedure comprised: 

 Decontamination of all re-usable sampling equipment using a 3% solution of phosphate free 
detergent (Decon 90) and distilled water prior to collecting each sample or use of disposable 
sampling equipment; 

 Transfer of samples into laboratory-prepared glass jars and capping immediately with Teflon lined 
lids; 

 Collection of at least 10% replicate samples for QA/QC purposes; 

 Labelling of sample containers with individual and unique identification, including project number, 
sample location and sample depth; and 
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 Placement of the sample jars and replicate sample bags into a cooled, insulated and sealed 
container for transport to the laboratory. 

 
Envirolab Services Pty Ltd, accredited by NATA, was employed to conduct the primary sample 
analysis. The laboratory is required to carry out in-house QC procedures. 
 
 

9.6 Groundwater Monitoring Well Construction and Sampling Details 

Three groundwater monitoring wells (BH2, BH4 and BH5), were installed across the site to a 
maximum depth of 9 m bgl.  Wells BH2 and BH4 were located up gradient, while BH5 was located in 
the south western corner of the site (refer to Drawing 1A).  Groundwater monitoring well installation 
details are provided in the borehole logs (Appendix H). 
 
The groundwater monitoring well was constructed using 50 mm diameter, acid washed, class 18 PVC 
casing and machine slotted well screen intervals.  Joints were screw threaded, thereby avoiding the 
use of glues and solvents which may contaminate the groundwater.  The well was completed with a 
gravel pack and, thence, a bentonite plug of at least 0.5 m thickness.  The well was capped and a 
Gatic cover installed level with the current ground surface. 
 
An inspection of the groundwater wells was conducted on 19 and 22 July 2011, and 25 and 30 August 
2011, using an electronic interface probe which confirmed the presence of water within the wells.  The 
electronic interface probe can detect the presence of separate phase liquid in the water column (such 
as light non-aqueous phase liquids [LNAPL] including petroleum hydrocarbons) and determine water 
level.  Well details are provided in Table 4 below. 
 
Table 4: Groundwater Monitoring Well Construction, Development and Purge Details 

Bore 
ID 

Location 
of Well 

Bore 
Depth 

(m 
bgl) 

AHD 
(m) 

Screen 
Interval 
(m bgl) 

Pre-
development 
SWL (m bgl) 

Well 
Volume 

(L) 

Volume 
Developed 

(L) 

Pre-purge 
SWL (m 

bgl) 

Purging 
Method 

Groundwater Investigation 

BH2 

NE 
corner, 
Avoca 
and High 
Streets 

9.1 63.3 
9.1 – 
1.1 

- 25 dry 1.7*/1.65a 
twister 
pump 

BH4 

NW 
corner, 
High 
Street 

6.1 60.0 
6.1 – 
0.8 

- 25 dry 4.03*/3.97a twister 
pump 

BH5 
SW 
corner 

9.0 59.77 
9.0 – 
1.0 

- 25 dry 4.63*/4.93a twister 
pump 

* First round of sampling, July 
a Second round of sampling, August 
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Subsequent to installation, the groundwater monitoring wells were developed by removing a minimum 
of 3 well volumes (or pumped until dry) using a twister pump. The bores were allowed to stabilise 
between 2 to 6 days prior to sampling. Before sampling, the depth to groundwater was determined 
using the electronic interface dip-meter. 
 
Samples were collected from the wells using a Geopump, with dedicated disposable tubing used for 
each well. Water quality parameters were collected as part of the process.  
 
Groundwater samples were filtered in the field for heavy metal analysis on the same day as sampling. 
Sample handling and transport procedures were as set out below: 

 Sample containers were labelled with individual and unique identification, including project 
number and sample number; 

 Samples were placed in insulated containers and maintained at a temperature of approximately 
4oC until transported to the analytical laboratory; and 

 Chain of custody documentation was maintained at all times and countersigned by the receiving 
laboratory on transfer of samples. 

 
All samples were dispatched to Envirolab Services, a NATA accredited laboratory, for analysis. 
 
 

9.7 Analytical Rationale 

The analytical scheme was designed to obtain an indication of the potential presence and possible 
distribution of common contaminants that may also be attributed to past and present activities and 
features within the site, as discussed in Section 6. The primary contaminants associated with past and 
present site uses included metals and various hydrocarbons (e.g. TPH, BTEX, PAH). Metals and 
pesticides are also associated with past agricultural uses. A common analytical suite applied to 
anthropogenic materials such as fill of unknown origin includes metals, hydrocarbons, pesticides, 
phenols, PCB and Asbestos. 
 
The analytical scheme adopted is presented in Table 5 for soil and Table 6 for groundwater. 
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Table 5:  Analytical Scheme for soils 

Sample ID 
(Location – 

Depth) 

Heavy 
Metals 

TPH/ 
BTEX 

PAH PCB OCP Phenols Asbestos

BH1/0.1-0.2        
BH1/0.2-0.25        

BH1/0.6-0.7        

BH2/0.1-0.2        

BD2/110711        

BH2/0.25-0.3        

BH2/0.3-0.4        

BH3/0.1-0.2        

BH3/0.5-0.6        

BD/110711        

BH3/0.8-0.9        

BH4/0.1-0.2        

BH4/0.4-0.5        

BH4/1.0-1.1        

BH5/0.1-0.2        

BH5/0.4-0.5        

BH5/0.65-0.7        

BH5/0.8-0.9        

 
 
Table 6:  Analytical Scheme for groundwater 

Sample ID 
(Location) 

Heavy 
Metals 

TPH/ 
BTEX 

PAH PCB OCP VOC Phenols Hardness 

BH2         

BH4         

BH5         

BD1/220711 (BH5)         
 
 
 
10. Site Assessment Criteria 

10.1 Soil Investigation Levels 

The significance of the results in regards to the levels of contaminants in the soils with respect to the 
site’s suitability for the continued hospital use is based on the threshold concentrations given in Table 
7 below.  The SAC have been sourced from the following guidelines: 
 
 NSW DECC Guidelines for the NSW Site Auditor Scheme, 2nd Edition (2006); and 

 NSW EPA Guidelines for Assessing Service Station Sites (1994). 
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Table 7:  Site Acceptance Criteria for Soil 

Contaminant SAC (mg/kg) Rationale 

TPHa 

C6 – C9 

C10 – C36 

 

65  

1000  a NSW EPA (now DECCW) Contaminated Sites 

Guidelines for Assessing Service Station Sites 

(1994) threshold concentrations for sensitive land 

use-soils.  

BTEXa 

Benzene 

Toluene 

Ethylbenzene 

Xylene 

 

1 

1.4 

3.1 

14 

Metals 

Arsenic (total) 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Zinc 

HIL E 

200 mg/kg 

40 mg/kg 

24% 

2,000 mg/kg 

600 mg/kg 

30 mg/kg 

600 mg/kg 

14,000 mg/kg 
NSW DEC (now DECCW) 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 for commercial / 

industrial land use (HIL Column 4). 

Total Phenols 17,000 

PAH 

Total 

Benzo(a)Pyrene 

 

40 

2 

PCB 20 

OCP 

aldrin + dieldrin 

chlordane 

DDT (including 

DDD, DDE, 

DDT) 

Heptachlor 

 

20 

100 

400 

 

20 

Asbestos 
No asbestos present in soil at the 

surface 

Correspondence from NSW EPA (now OEH) 

Director of Contaminated Sites to Accredited Site 

Auditors 

 
For analytes in which there are no listed SAC, the laboratory PQL will be taken as the trigger level, 
above which further assessment will be required. 
 
 

10.2 Waste Classification Guidelines 

Soil samples collected were compared against the NSW DECC’s (Department of Environment and 
Climate Change, now OEH) Waste Classification Guidelines 2008 (Revision July 2009). The waste 
classification should be considered as preliminary in nature, and in the event that bulk excavation is to 
occur on the site, additional waste classification sampling may be required. 
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11. Groundwater Investigation Levels 

The levels of contaminants in groundwater were assessed against Groundwater Investigation Levels 
(GILs) adopted from applicable guidelines, specifically, the ANZECC (2000) Australian and New 
Zealand Guidelines for Fresh and Marine Water Quality.  As the receiving body for groundwater at the 
site is likely to be a marine water body (i.e. Botany Bay or the Tasman Sea), the Trigger Values 
(where available) for the protection of 95% of marine water species, as stipulated in the ANZECC 
(2000), were considered relevant.  
 
Given that no drinking water bores were registered in close proximity to the site (i.e. through the 
registered bore search) and the region surrounding the site is mixed residential / commercial, it is 
considered unlikely that the regional groundwater would be utilised for drinking purposes. Use of the 
groundwater irrigation is considered a possibility, however, the threshold levels applicable to this use 
are typically higher than for other beneficial uses. On this basis, the Trigger Values (where available) 
for the protection of 95% of marine water species were adopted as the primary GILs. 
 
The Airports (Environment Protection Regulations) criteria have been adopted for TPH C6 – C36 
contaminants, due to the absence of high reliability NSW EPA or ANZECC Guidelines for TPH. 
 
The levels of contaminants in the groundwater are assessed against the GILs shown in Table 8. 
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Table 8: Groundwater Investigation Levels (GILs) - Marine 

Contaminant 
Adopted Criteria 

(GIL, µg/L) 
Source 

TPH 

C6 – C9 

>C9 

 

150 

600 

Airport (Environment Protection) Regulations (1997), 
Schedule 2 Water Pollution Accepted Limits: Table 1.03 

– Accepted limits of contamination have been adopted as 
screening thresholds [adopted due to the absence of high 

reliability NSW EPA or ANZECC guidelines for TPH]* 

BTEX 
Benzene 
Toluene 

Ethylbenzene 
Xylene 

 

300 
300 
140 
380 

 

NSW EPA Contaminated Sites Guidelines for Assessing 
Service Station Sites (1994) Threshold concentrations for 

sensitive land use. 

Metals 

Arsenic (III) 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Zinc 

 

2.3 

5.5 

4.41 

1.3 

4.4 

0.4 
70 

15 

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

 

  OCP  

Heptachlor 

Aldrin 

Lindane 

Chlordane (trans + cis) 

Dieldrin 

DDE 

DDT 

Endrin 

alpha Endosulphan 

beta Endosulphan 

Methoxychlor 

 

0.00042 

0.0032 

0.0072 

0.0012 

0.012 

0.00052 

0.00042 

0.008 

0.00022 

0.0072 

0.0042 

 

ANZECC (2000) Australian Water Quality Guidelines for 
the protection of 95% of marine water species. 

PCB 

Arochlor 1016 

Arochlor 1221 

Arochlor 1232 

Arochlor 1242 

Arochlor 1248 

Arochlor 1254 

Arochlor 1260 

 

0.0092 

12 

0.32 

0.62 

0.032 

0.032 

252 

 

ANZECC (2000) Australian Water Quality Guidelines for 
the protection of 95% of marine water species. 

Phenols 

phenol 

pentachlorophenol 

 

400 

22 

 

ANZECC (2000) Australian Water Quality Guidelines for 
the protection of 95% of marine water species. 
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Contaminant 
Adopted Criteria 

(GIL, µg/L) 
Source 

PAH 

Total 

Benzo(a)Pyrene 

Naphthalene 

Anthracene 

Phenanthracene 

Fluoranthene 

 

 

Not specified 

0.12  

70 

0.012 

0.62 

12 

 

 

ANZECC (2000) Australian Water Quality Guidelines for 
the protection of 95% of marine water species. 

Notes to Table 8:   

* Other than a ‘low reliability’ final chronic value of 7 µg/L for petroleum hydrocarbon, which is not routinely 

 achievable by NATA laboratories due to inability to meet the required detection limits. 

1 Low reliability trigger value for chromium (III) (Section 8.3.7 of ANZECC 2000) 

2 Low reliability trigger value (Section 8.3.7 of  ANZECC 2000). Insufficient data for reliable trigger  
value. Interim working value or low reliability value used for screening purposes. 

 
The laboratory practical quantitation limits (PQL) are taken as the initial screening level for VOCs. 
Should there be detected concentrations of VOC, then ANZECC, 2000 low reliability trigger values will 
be used (where available). In the absence of such trigger levels, appropriate national or international 
guidelines will be referenced.  
 
 
 
12. Results 

12.1 Field Observations - Soil 

Fill was observed at all five bore locations to a maximum depth of 0.5 m bgl (BH1). Fill across the site 
comprised brown, fine to medium grained silty sand fill. Slag and ash were noted in soil from BH1, 
BH2 and BH4. Crushed yellow sandstone was observed at BH4, which was located adjacent to High 
Street. No odour was observed from any of the samples. 
 
Natural soil was encountered underlying the fill and was noted to comprise yellow / brown fine grained 
sand. Clayey sand was encountered at BH2, while fill was found to overlie sandstone at BH4. 
Sandstone bedrock was encountered at all locations. 
 
Reference should be made to the bore logs in Appendix H. 
 
 

12.2 Soil Field Testing Results 

Replicate samples were collected in plastic bags, and were allowed to equilibrate under ambient 
temperatures before screening for Total Photoionisable Compounds (TOPIC), using a calibrated 
Photoionisation Detector (PID). Results of the samples screening indicated that all samples had 
concentrations below 1ppm. The low readings collected are indicative of Australian soil background 
levels. 
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12.3 Field Observations - Groundwater 

Groundwater levels were measured prior to purging on 19 and 22 July and 25 and 30 August 2011. 
The well depths and depth to groundwater are listed in Table 4, Section 9.6. No free phase product 
was detected by the interface dip-meter during sampling. At the time of purging, no odour was 
observed in the groundwater. 
 
 

12.4 Laboratory Results 

The laboratory results are summarised in the following Tables 9 and 10. The NATA accredited full 
laboratory certificates are provided in Appendix I. 
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SCC TCLP SCC TCLP SCC TCLP SCC TCLP SCC TCLP SCC TCLP SCC TCLP SCC TCLP SCC TCLP SCC TCLP SCC TCLP SCC TCLP SCC TCLP SCC TCLP SCC TCLP SCC TCLP SCC TCLP SCC TCLP SCC TCLP

mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L

BH1/0.2-0.25 7/12/2011 5 - <0.5 - 10 - 48 - 270 0.1 0.1 - 22 - 130 - 3.2 <0.001 29.1 <PQL <25 - 120 - <0.2 - <0.5 - <1.0 - <2.0 - <PQL - <PQL - <5.0 - NAG

BH1/0.6-0.7 7/12/2011 <4 - <0.5 - 1 - 2 - 4 - <0.1 - <1.0 - 2 - <0.05 - <PQL - <25 - <PQL - <0.2 - <0.5 - <1.0 - <2.0 - - - - - - - -

BH2/0.25-0.3 7/11/2011 <4 - <0.5 - 13 - 29 - 51 - <0.1 - 20 - 48 - 1.9 - 22 - <25 - <PQL - <0.2 - <0.5 - <1.0 - <2.0 - <PQL - <PQL - <5.0 - NAG

BH2/0.3-0.4 7/11/2011 11 - <0.5 - 31 - 6 - 26 - <0.1 - 3 - 10 - 0.2 - 1.9 - <25 - <PQL - <0.2 - <0.5 - <1.0 - <2.0 - - - - - - - -

BH3/0.1-0.2 7/11/2011 4 - <0.5 - 9 - 16 - 28 - <0.1 - 6 - 63 - 0.35 - 3.65 - <25 - <PQL - <0.2 - <0.5 - <1.0 - <2.0 - <PQL - <PQL - <5.0 - NAG

BH3/0.5-0.6 7/11/2011 <4 - <0.5 - 3 - 3 - 9 - <0.1 - 2 - 15 - 0.07 - 0.77 - <25 - <PQL - <0.2 - <0.5 - <1.0 - <2.0 - - - - - - - -

BH4/0.4-0.5 13/07/11 <4 - <0.5 - 5 - 14 - 16 - <0.1 - 9 - 29 - 0.59 - 7.09 - <25 - <PQL - <0.2 - <0.5 - <1.0 - <2.0 - <PQL - <PQL - <5.0 - NAG

BH4/1.0-1.1 13/07/11 <4 - 0.6 - 29 - 64 - 10 - <0.1 - 4 - 45 - 0.1 - 0.8 - <25 - <PQL - <0.2 - <0.5 - <1.0 - <2.0 - - - - - - - -

BD1/110711 7/11/2011 <4 - <0.5 - 4 - 4 - 16 - <0.1 - 2 - 13 - 0.41 - 5.71 - <25 - <PQL - <0.2 - <0.5 - <1.0 - <2.0 - - - - - - - -

BH5/0.1-0.2 19/7/2011 4 - <0.5 - 12 - 29 - 200 - 0.1 - 6 - 210 - 1.0 - 9.9 - <25 - <PQL - <0.2 - <0.5 - <1.0 - <2.0 - <PQL - <PQL - - - NAG

BH5/0.4-0.5 19/7/2011 <4 - <0.5 - 8 - 2 - 20 - <0.1 - <1.0 - 29 - 0.05 - 0.05 - <25 - <PQL - <0.2 - <0.5 - <1.0 - <2.0 - - - - - - - -

4 - 0.5 - 1 - 1 - 1 - 0.1 - 1 - 1 - 0.05 - 0.1 - 25 - 250 - 0.5 - 0.5 - 1 - 3 - 0.1 - 1 - 5 -

50 - 100 - 500 - 5000 - 1500 - 75 - 3000 - 35000 - 5 - 100 - - - - - - - - - - - - - 50/50/250/1000 - 5 - 42500 - -

- - - - - - - - - - - - - - - - - - - - 65 - 1000 - 1 - 1.4 - 3.1 - 14 - - - - - - - NAG

100 - 20 - 100 - - - 100 - 4.0 - 40 - - - 0.8 - - - 650 - 10000 - 10 - 288 - 600 - 1000 - <505 - <507 - - - NAD

400 - 80 - 400 - - - 400 - 16.0 - 160 - - - 3.2 - - - 2600 - 40000 - 40 - 1152 - 2400 - 4000 - <505 - <507 - - - NAD

500 5.0 100 1.0 1900 5.0 - - 1500 5.0 50 0.2 1050 2.0 - - 10 0.04 - - - - - - 18 0.5 518 14.4 1080 30 1800 50 - - - - - - -

2000 20 400 4.0 7600 20.0 - - 6000 20 200 0.8 4200 8.0 - - 23 0.16 - - - - - - 72 2 2073 57.6 4320 120 7200 200 - - - - - - -

Notes
1 NSW DECC (2008) Waste Classification Guidelines, revised July 2009
2 All PQLs are 0.1, with the exception of benzo(b+k)fluoranthene where PQL is 0.2
3 All Chromium are assumed to exist in the stable Cr(III) oxidation state, as Cr(VI) will be too reactive and unstable under the normal environment
4 Aldrin+Dieldrin/Chlordane/ DDD+DDE+DDT/Heptachlor
5 as listed Scheduled Chemicals
6 NSW DEC Contaminated Sites: Guidelines for the NSW Site Auditors Scheme 2nd edition, 2006 . Health-based guidelines for commercial or industrial (Column 4)
- Not Tested

NAD No Asbestos Detected at the reporting limit of 0.1g/kg
(<0.001) TCLP concentrations

Site Assessment Criteria (SAC)

Polycyclic Aromatic Hydrocarbons 
(PAH)

Benzo(a)pyrene Total PAH2

PQL

Heavy Metals

Lead Mercury Nickel ZincChromium3Sampling 
Date

CopperCadmium

Table 9:  Results of Soil Analysis (All results in mg/kg unless otherwise stated)

Sample ID C10-C36 Benzene

Organochlorine 

Pesticides (OCP)4 PCB

Toluene Ethyl- benzene Total XyleneC6-C9

Restricted Solid Waste SCC2 (mg/kg) 
& TCLP2 (mg/L)

Total Phenolics

Waste Classification Criteria 1 

Asbestos

72505.01 - Prince of Wales Hospital, Randwick

Total Petroleum Hydrocarbons 
(TPH)

Monocyclic Aromatic Hydrocarbons (BTEX)

Arsenic

HILs for Commercial / 

Industrial 6

General Solid Waste CT1 
(mg/kg)

Restricted Solid Waste 
(mg/kg)

General Solid Waste SCC1 (mg/kg) & 
TCLP1 (mg/L)

NSW EPA Service Station 

Guidelines2

Phase 1 Contamination Investigation with Limited Sampling
Cnr Avoca and High Streets, Randwick

Project 72505.01
March 2012
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BH2 19/7/2011 2 <0.1 3 <1.0 1 <0.1 3 40 <0.1 <0.1 <PQL 17 <PQL <1.0 <1.0 <1.0 <2.0 - - - - - - - - - - - - - - <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.001 <0.002 <0.002 <0.002 <0.002 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05

BH2 30/8/2011 - - - - - - - - - - - 23 <PQL <1.0 <1.0 <1.0 <1.0 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - - - - - - - - - - - - - - - - - - -

BH4 19/7/2011 7 0.3 1 7 5 <0.1 11 78 <0.1 0.5 0.8 170 80 140 <1.0 5 73 - - - - - - - - - - - - - - <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.001 <0.002 <0.002 <0.002 <0.002 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05

BH4 30/8/2011 - - - - - - - - - - - <10 <PQL <1.0 <1.0 <1.0 <1.0 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - - - - - - - - - - - - - - - - - - -

BH5 22/7/2011 5 <0.1 1 10 <1.0 <0.1 1 1 <0.1 0.1 0.2 <10 <PQL <1.0 <1.0 <1.0 <2.0 - - - - - - - - - - - - - - <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.001 <0.002 <0.002 <0.002 <0.002 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05

BD1/220711 22/7/2011 5 <0.1 2 11 <1.0 <0.1 1 1 - - - <10 <PQL - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

BH5 30/8/2011 - - - - - - - - - - - <10 <PQL <1.0 <1.0 <1.0 <1.0 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - - - - - - - - - - - - - - - - - - -

1 0.1 1 1 1 0.1 1 1 0.1 0.1 0.1 10 250 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.001 0.001 0.001 0.002 0.002 0.001 0.001 0.002 0.002 0.002 0.1 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.05

2.3 5.5 4.4 1.3 4.4 0.4 70 15 0.1 70 NA 150 2 600 2 300 3 300 3 140 3 380 3 - - - - - - - - - - - - - - 0.0004* 0.003* 0.007* 0.001* 0.01* 0.0005* 0.0004* 0.008 0.0002* 0.007* 0.004* 0.009* 1* 0.3* 0.6* 0.03* 0.03* 25* NA

Notes
* Low reliability trigger value (section 8.3.7 of ANZECC 2000). Insufficient data for reliable trigger value. Interim working value used for screening purposes.
1 Low reliability trigger value (section 8.3.7 of ANZECC 2000) for chromium III
2 Airport (Environment Protection) Regulations (1997), Schedule 2 Water Pollution Accepted Limits: Table 1.03 - Accepted Limits of contamination.
3 NSW EPA Contaminated Sites Guidelines for Assessing Service Station Sites  (1994), threshold concentrations for sensitive land use.
4 ANZECC (2000) Australian Water Quality Guidelines  for the protection of 95% of marine water species.
- Not Tested

NA Not Applicable
BOLD Exceedence of Groundwater Investigation Level (GIL)

Total 

Phenols4

Total 
Petroleum 

Hydrocarbons 
(TPH)

Monocyclic Aromatic 
Hydrocarbons (BTEX)

72505.01 - Prince of Wales Hospital, Randwick

Trigger Values -       Marine 
Water GIL                

95% Level of Protection

PQL

Table 10:  Results of Groundwater Analysis (All results in µg/L unless otherwise stated)

Sample ID

Polycyclic Aromatic 

Hydrocarbons (PAH)4
Heavy Metals4

Sampling 
Date

Organochlorine Pesticides (OCP)4 PCB4Volatile Organic Compounds (VOC)

Phase 1 Contamination Investigation with Limited Sampling
Cnr Avoca and High Streets, Randwick

Project 72505.01
March 2012
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13. Discussion 

13.1 Soil Investigation 

A series of soil samples, collected by DP, were analysed as part of the investigation of the site for 
organic and inorganic contaminants. The results are summarised on Table 9, Section 12.4. 
 
The results of the soil analyses indicate that the organic and inorganic contaminant concentrations in 
all but one analysed soil sample were within the adopted SAC for parks, recreational open space and 
playing fields, including secondary schools, land use.  
 
Sample BH1/0.2-0.25 was found to have a B(a)P concentration of 3.2 mg/kg, which was above the 
adopted criteria (2 mg/kg). 
 
Based on the results, it is suggested that there is only a low potential for significant or broad scale soil 
contamination within the site. The results do not preclude, however, the potential for localised 
contamination between sampling locations. 
 
 

13.2 Preliminary Waste Classification 

Soil samples collected by DP were compared to the NSW Waste Classification Guidelines (2009) in 
order to make a preliminary determination as to the potential classification of soils should bulk 
excavation occur across the site. Test results on fill samples indicated that the majority of potential 
contaminants of concern were classified as General Solid Waste, with TCLP testing. The following 
samples were classified as restricted waste without TCLP testing: 

 BH1/0.2 – 0.25: lead 270 mg/kg, within the restricted solid waste criteria, B(a)P 3.2 mg/kg, within 
the restricted solid waste criteria; and 

 BH2/0.25 – 0.3: B(a)P 1.9 mg/kg, within the restricted solid waste criteria of 0.8 mg/kg. 
 
TCLP results indicated that the filling would most likely classify as General Solid Waste for disposal 
purposes. 
 
Test results on the limited number of natural soil samples analysed indicate that natural soils 
(including sandstone bedrock) would most likely classify as virgin excavated natural material (VENM). 
 
 

13.3 Groundwater Investigation 

Three groundwater monitoring wells were installed across the site to enable the sampling and analysis 
of groundwater. During the first round of sampling, the majority of samples recorded results below the 
laboratory PQL and thus generally within the GIL. The following locations reported exceedances: 

 BH2: zinc (40 µg/L) 

 BH4: arsenic (7 µg/L), copper (7 µg/L), lead (5 µg/L), zinc (78 µg/L) and TPH C6-C9 (170 µg/L); 
and 
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 BH5 and duplicate BD1/220711: arsenic (5 µg/L) and copper (10 µg/L and 11 µg/L respectively). 
 
The heavy metal results are not considered to be significant and are probably indicative of 
‘background’ levels for the site. 
 
The source of the TPH C6-C9 exceedance was unknown since WorkCover records have not indicated 
any underground storage tanks (USTs) within the site or Hospital grounds. The soil results indicated 
no detectable concentrations of TPH. There is the potential that the exceedance is from an off-site 
source, such as an up gradient service station. 
 
A silica gel cleanup was conducted by the laboratory, and did not indicate a potential source for the 
TPH. 
 
Due to the exceedence, a second round of sampling and laboratory analysis was conducted on the 
three wells for TPH and VOCs. The results indicated that all samples were within the GIL, suggesting 
that the initial concentration may have been an anomaly. 
 
The results are summarised on Table 10, Section 12.4. 
 
 
 
14. Conclusion and Recommendations 

The current assessment was undertaken for planning purposes and to address the requirements of 
SEPP55. Given the operational status and associated access constraints, a Phase 1 contamination 
assessment with limited soil sampling (from five test bores) and groundwater sampling (from three 
groundwater monitoring wells) was considered to be an appropriate level of assessment at this stage. 
This staged approach is in line with the provisions of the SEPP55.  
 
Based on the Phase 1 contamination investigation with limited sampling, preliminary results indicate 
that there is generally a low risk of soil or groundwater contamination within the site. The site is 
generally considered to be environmentally suitable for continued hospital use. However, given the 
limited nature of the investigation undertaken, the following recommendations are provided: 

 Any filling or natural soils / bedrock requiring removal from the site must be initially waste 
classified in accordance with the NSW Waste Classification Guidelines (2009). This should 
preferably be completed ex situ; 

 A hazardous materials inspection should be carried out on the buildings to be demolished and/or 
renovated as part of the project; 

 Upon demolition of the existing buildings, an inspection of the ground surface should be carried 
out by a qualified occupational hygienist or environmental consultant to assess the potential for 
asbestos contamination; and 

 It appears based on the second round of testing that the initial TPH C6-C9 exceedence was an 
isolated result (an anomaly). The exceedence may have been due to a transient off site source.  
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15. Limitations 

Douglas Partners (DP) has prepared this report for a project at the Prince of Wales Hospital, corner of 
Avoca and High Streets, Randwick, NSW in accordance with DP's proposal dated 1 July 2011 and 
acceptance received from Mr Matthew Owen of Thinc Projects Australia Pty Ltd on behalf of Mr Bruce 
Greenwood of Health Infrastructure – NSW Health, in an email dated 8 July 2011.  The report is 
provided for the exclusive use of Thinc Projects and their client, Prince of Wales Hospital for this 
project only and for the purpose(s) described in the report.  It should not be used for other projects or 
by a third party.  In preparing this report DP has necessarily relied upon information provided by the 
client and/or their agents. 
 
The results provided in the report are indicative of the sub-surface conditions only at the specific 
sampling or testing locations, and then only to the depths investigated and at the time the work was 
carried out.  Sub-surface conditions can change abruptly due to variable geological processes and 
also as a result of anthropogenic influences.  Such changes may occur after DP's field testing has 
been completed. 
 
DP's advice is based upon the conditions encountered during this investigation.  The accuracy of the 
advice provided by DP in this report may be limited by undetected variations in ground conditions 
between sampling locations.  The advice may also be limited by budget constraints imposed by others 
or by site accessibility. 
 
This report must be read in conjunction with all of the attached notes and should be kept in its entirety 
without separation of individual pages or sections.  DP cannot be held responsible for interpretations 
or conclusions made by others unless they are supported by an expressed statement, interpretation, 
outcome or conclusion given in this report.   
 
 

Douglas Partners Pty Ltd 
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Appendix B

Groundwater Bore Search




































































