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Department of Planning and Infrastructure 25 June 2012
GPO Box 39 PMO
SYDNEY    NSW    2001  
  
Attention:  Mr Alan Bright  
  
 
Dear Sirs 
 
Dubbo Base Hospital Redevelopment 
Stage 1 & 2 State Significant Development DA 
 
 
This letter confirms that Douglas Partners Pty Ltd was commissioned to undertake a Phase 1 
Contamination Assessment on the Dubbo Base Hospital site.  The outcomes of this assessment are 
provided in the Report on Phase 1 Contamination Assessment Rev0 for Project 72811 dated 
18 April 2012.  Douglas Partners was also commissioned to undertake a Targeted Contamination 
Assessment of a former coal bunker adjacent to the Old Boiler House.  The outcomes of this 
assessment are provided in the Report on Targeted Contamination Assessment Rev0 for 
Project 72811.01 dated 25 June 2012. 
 
The project scope includes the following items: 
 
• Bulk excavation; 

• A new one and two-storey building with future flexibility to expand to a three-storey building to 
accommodate a new Maternity Unit, Operating Theatre suite, Central Sterilising Department and 
Day Surgery Unit; 

• Minor reconfiguration and refurbishment of Front of House (main entry and associated services); 

• Demolition of existing Maternity Building and construction of new car parking spaces in the 
footprint of the existing building; and 

• Stormwater infrastructure works. 

 
Douglas Partners confirms that the Phase 1 Contamination Assessment and the Targeted 
Contamination Assessment are relevant for this scope of works.  We also confirm that the 
assessments were undertaken to address the requirements of State Environmental Planning Policy 
No.55 – Remediation of Land (SEPP 55).  The assessments can be considered Stage 1 – Preliminary 
Investigations, incorporating limited site sampling, as described in Section 3.5.2 of SEPP 55. 
 



 Page 2 of 2 

 

Dubbo Base Hospital Redevelopment Project 72811
Stage 1 & 2 State Significant Development DA 25 June 2012

 

Please contact the undersigned if further information is required. 
 
Yours faithfully, 
Douglas Partners Pty Ltd 

 
Peter Oitmaa 
Senior Associate 
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Report on Phase 1 Contamination Assessment 
Dubbo Base Hospital Redevelopment 
Myall Street, Dubbo 
 
 
 
1. Introduction 

This report presents the results of a Phase 1 Contamination Assessment undertaken for proposed 
redevelopment works at Dubbo Base Hospital, Myall Street, Dubbo.  The work was commissioned by 
Health Infrastructure, in consultation with Enstruct Group Pty Ltd. 
 
The project involves three main components: construction of medical buildings in the central portion of 
the site (the ‘building works zone’), construction of on-grade vehicle parking areas and internal roads 
in the north-eastern area of the site (the ‘civil works zone’), and the construction of a stormwater 
detention basin in the north-western portion (the ‘stormwater detention zone’).  Demolition of existing 
buildings may be required depending on the final locations of the proposed works. 
 
The Phase 1 assessment was undertaken to: 
 
• Assess the general levels of contamination in soil, at selected locations, resulting from past and 

present activities on the site; 

• Assess the suitability of the site for the intended land use; and 

• Provide recommendations for additional works, if required. 

 
The overall approach for the assessment included a review of available site records including historical 
title deed information, the contaminated land public register, historical aerial photographs and licensed 
groundwater bore records.  The assessment also included the drilling of boreholes, subsurface 
sampling, laboratory analysis and interpretation of the results.  Details of the field work and laboratory 
testing are given in this report, as well as comments on the issues outlined above. 
 
Geotechnical investigation was undertaken at the same time as the contamination assessment and is 
reported separately. 
 
 
 
2. Previous Investigations 

Douglas Partners Pty Ltd undertook a geotechnical investigation on the site in 1996 (Project 23882).  
This investigation included the drilling of boreholes within the hospital grounds, laboratory testing and 
engineering analysis.  Contamination assessment was not in the scope of this previous investigation. 
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3. Site Description and Geology 

Dubbo Base Hospital is located to the north-east of the city centre and is bounded by Myall Street to 
the south, the Coonamble-Dubbo Railway line to the west, residential dwellings to the east, and vacant 
land to the north.  The natural ground surface levels at the site appear to fall gently to the south and 
west. 
 
At the time of the current investigation, the main hospital buildings were located in the southern and 
central portions of the site.  A car park was located in the eastern portion, and the western and 
northern sections of the site were generally vacant. 
 
The Dubbo 1:250 000 Geological Series Sheet shows that the site is close to a boundary between 
gravel and ferruginous sandstone, and olivine basalt and dolerite.  Both of these geological units are of 
Cainozoic age. 
 
The portion of the site on which the development works are proposed consists of Lot 12 in 
DP 1159243 in the Parish of Dubbo, County of Lincoln.  A site location plan is shown on Drawing E1 in 
Appendix A.   
 
 
 
4. Scope of Works 

The scope of the Phase 1 contamination assessment was as follows: 
 
• Obtain and review site history information including historical title deed information, the 

contaminated land public register, historical aerial photographs and licensed groundwater bore 
records; 

• Drill ten (10) boreholes to a depth of at least 0.5 m into natural soil or prior refusal.  Collect soil 
samples from the filling and natural material in the bores, and upon signs of obvious 
contamination; 

• Screen soil samples with a calibrated Photoionisation detector (PID) to assess the presence of 
volatile organic compounds; 

• Conduct laboratory analysis on selected soil samples in a NATA accredited analytical laboratory 
for the following range of potential contaminants: 

o Priority heavy metals (As, Cd, Cr, Cu, Pb, Hg, Ni & Zn); 

o Total Recoverable Hydrocarbons (TRH); 

o Monocyclic Aromatic Hydrocarbons (BTEX); 

o Polycyclic Aromatic Hydrocarbons (PAH); 

o Organochlorine Pesticides (OCP); 

o Polychlorinated Biphenyls (PCB); 

o Phenols; and 

o Asbestos. 
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• Provide a Phase 1 contamination assessment report which comments on the recorded levels of 
contamination in the soils on the site, the suitability of the site for the proposed development, and 
recommended follow up action; and 

• Store remaining soil and groundwater samples not analysed for a period of one month pending the 
need for further analysis. 

 
 
 
5. Site History 

5.1 Historical Land Uses 

The current Lot 12 in DP 1159243 appears to have been consolidated from some 21 individual lots.  
The land title records indicate that each lot was held by various parties, including potential trustees for 
the hospital, until ownership was transferred to The Dubbo District Hospital between 1931 and 1982.  
The titles suggest that the land may have been used for grazing or farming purposes prior to its 
current use. 
 
The historical land title information is attached in Appendix B. 
 
 
5.2 Contaminated Land Public Register 

A search undertaken on 15 March 2012 indicated that the development site is not on the Public 
Register of Notices issued under the Contaminated Land Management Act 1997.  There were two 
notices for the Dubbo City Council local government area; 210 Brisbane Street (Caltex Service 
Station) and 165 Brisbane Street (former Ambulance Station).  Both of these sites are in the central 
portion of Dubbo and remote from the hospital site. 
 
 
5.3 Aerial Photographs 

A review of available aerial photographs from 1959, 1964, 1971, 1975, 1980, 1988, 1991, 1995, 2001 
and 2005 was undertaken to evaluate the land-use patterns on the site.  Site details observed in the 
aerial photographs are provided in Table 1.  Scanned images of the aerial photographs are provided in 
Appendix B. 
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Table 1:  Site Details from Historical Aerial Photographs 

Year Details of Site 

1959 
Hospital buildings are present in the southern portion of the site.  The land to the north, 
east and south is generally vacant.  Numerous dwellings are present on the western 
side of the railway line to the west of the site. 

1964 
The addition of new buildings to the north-east of the existing hospital buildings.  
Numerous dwellings are now present to the east of the hospital grounds. 

1971 
The hospital buildings on the southern portion of the site appear to have been 
reconfigured. 

1975 Similar to 1975.  A carpark can be seen to the north-east of the hospital buildings. 

1980 A new building is present in the central portion of the greater hospital site. 

1988 Several new buildings adjacent to the existing buildings have appeared since 1980. 

1991 Similar conditions to 1988. 

1995 
New buildings are present in the central and northern portions of the greater hospital 
grounds. 

2001 A swimming pool is present in the central portion of the site. 

2005 
New buildings are present in the northern portion of the site as well as new buildings 
within the existing hospital area in the southern portion of the site. 

 
 
5.4 Groundwater Bore Search 

A search of licensed groundwater bores indicated that there are three shallow monitoring bores (1.5 m 
to 2 m depth), one deeper monitoring well (18 m) and two stock/domestic production wells (30 m to 
63 m depth) close to the site.  This suggests that the productive aquifer below the site is relatively 
deep.  The search information is attached in Appendix B. 
 
 
 
6. Selected Comparative Guidelines 

The hospital site has a mixed-use and incorporates some open-space areas.  The relevant soil 
assessment criteria are therefore likely to be the Health-based Investigation Levels for parks and 
recreational open-space (Column 3) as specified in Contaminated Sites: Guidelines for the NSW Site 
Auditor Scheme, (Department of Environment and Conservation NSW, 2006).  The provisional 
Phytotoxicity-based Investigation Levels (Column 5) may also be relevant for the site. 
 
Assessment criteria for petroleum hydrocarbons, where not covered in the HILs, are the Threshold 
Concentration for Sensitive Site Land Use – Soils, specified in Contaminated Sites: Guidelines for 
Assessing Service Station Sites (NSW EPA, 1994).   
 
The quantitative site assessment criteria are shown in the relevant tables in Appendix D. 
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7. Data Quality Objectives 

The investigation procedures have been devised in general accordance with the seven-step data 
quality objective (DQO) process outlined in Australian Standard AS 4482.1 – 2005 Guide to the 
investigation and sampling of sites with potentially contaminated soil – Part 1: Non-volatile and semi-
volatile compounds.  The DQO process is outlined below. 
 
State the Problem 

The site is to be redeveloped for continued use as a hospital.  The aim of the current assessment is to 
provide an indication of the suitability of the site for the proposed development and, on the basis of the 
investigation findings, provide advice on what future works may be required. 
 
Identify the Decision 

Ten boreholes were drilled to collect soil samples from the site.  The number of sampling points was 
based on the number of boreholes required for geotechnical assessment and is considered sufficient 
for Phase 1 (preliminary) assessment of the site.  Groundwater assessment was not in the scope of 
the Phase 1 assessment. 
 
The suite of contaminants tested is outlined in Section 4 of this report.  This suite of soil contaminants 
was devised to detect the presence of heavy metals, hydrocarbons, polychlorinated biphenyls and 
phenol which could be present due to the former and current activities on the site.  Analysis for 
pesticides was undertaken due to the presence of filling and the possible use of such chemicals on the 
site in the past.  Analysis for asbestos was undertaken due to the presence of filling and the possibility 
of asbestos debris remaining on the site from previous demolition activities. 
 
The comparative guidelines were selected on the basis of the proposed land use and are outlined in 
Section 6 of this report. 
 
Identify Inputs to the Decision 

The primary inputs in assessing the presence of contamination on the site are: 
 
• Areas of potential contamination based on historical uses of the site; 

• Field observations; 

• Laboratory test results; and 

• Published guidelines appropriate for the proposed land use. 

 
Define the Boundary of the Assessment 

The boundary of the assessment is defined as the three areas investigated; the building works zone, 
the civil works zone and the stormwater detention zone.  These areas are shown on Drawing E1 in 
Appendix A. 
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Develop a Decision Rule 

The decision rule is based on the following documents: 
 
• Department of Environment and Climate Change (2006) Contaminated Sites: Guidelines for the 

NSW Site Auditor Scheme (Column 3 – Health-based investigation levels for parks, recreational 
areas etc. (NEHF E)) and the provisional phytotoxicity-based investigation levels; and 

• NSW EPA (1994) Contaminated Sites: Guidelines for Assessing Service Station Sites. 

 
Specify Acceptable Limits on Decision Errors 

Appropriate field sampling techniques, as outlined in the Douglas Partners Field Procedures Manual, 
were used in the assessment.  Quality assurance and quality control measures were incorporated into 
the laboratory testing regime to ensure the quality of the assessment data.  These measures are 
outlined in the detailed laboratory test results in Appendix E.  Additional field QA/QC was not in the 
scope of the Phase 1 (preliminary) assessment. 
 
Optimise the Design for Obtaining Data 

The sampling locations were selected on the basis of geotechnical testing requirements which is 
considered appropriate for the Phase 1 (preliminary) assessment.  The procedures for collecting 
samples were in general accordance with EPA guidelines and industry best-practice.  A NATA 
accredited analytical laboratory was used to analyse soil samples. 
 
A number of data quality indicators (DQIs) were established to verify that the quality of the 
investigation data is acceptable.  Table 2 summarises how the DQIs are assessed. 
 
Table 2:  Data Quality Indicators and Evaluation Procedures 

Data Quality Indicator Evaluation Procedure 

Documentation completeness 
Completion of field and laboratory documentation including chain of custody 

sheets and borehole logs. 

Data completeness 
A review of site history to compliment the current analytical regime. Analysis of 

appropriate contaminants. Analysis of appropriate soil horizons.  

Data comparability 
Use of NATA accredited analytical methods. Use of consistent sampling 

techniques. Use of disposable/decontaminated sampling equipment. Use of 
suitable field sample storage techniques. 

Data representativeness 
Sampling from locations selected on the basis of geotechnical test requirements 

is considered suitable for the Phase 1 (preliminary assessment). 

Precision and accuracy for 
sampling and analysis 

Use of NATA accredited analytical methods. Achievement of suitable results in 
QA/QC criteria. 

 
 
The DQIs for sampling and analysis were achieved and the quality of the data satisfactorily meets the 
objectives of the current preliminary assessment. 
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8. Field Work Procedures 

The field work for the current assessment included the drilling of three boreholes in the proposed 
building works zone (BW1 to BW3), four boreholes in the proposed civil works zone (CW1 to CW4) 
and three boreholes in the proposed stormwater detention zone (SD1 to SD3).  The locations of the 
current boreholes are shown on Drawing E1 in Appendix A. 
 
The boreholes were drilled to depths of 0.9 m to 5.0 m using a Pengo boring rig fitted with 300 mm 
diameter augers.  An experienced geotechnical engineer logged the materials recovered from the 
boreholes and collected samples at regular depth intervals.   
 
The ground surface levels at the borehole locations were measured to AHD by a registered surveyor 
engaged by the client. 
 
Soil sampling for contamination assessment purposes was performed in general accordance with the 
standard sampling procedures outlined in the Douglas Partners Field Procedures Manual.  All 
sampling data were recorded on chain of custody information sheets.  The sampling generally 
included: 
 
• Soil sampling using disposable and/or decontaminated equipment; 

• Placement of samples into laboratory prepared jars and immediate capping; 

• Labelling of sample containers with individual and unique markings including project number, 
sample location, sample depth and date of sampling; and 

• Storage of sample containers in a cooled, insulated and sealed container for transport to the 
laboratory. 

 
 
 
9. Results of Assessment 

9.1 Field Work Results 

The subsurface conditions encountered in the current boreholes are presented in the borehole logs in 
Appendix B.  Notes defining descriptive terms and classification methods are also included. 
 
The boreholes encountered: 
 
• PAVEMENT – bitumen/asphalt and/or roadbase gravel to depths of 0.1 m to 0.3 m in bores 

BH1, BH2, BW2, BW3, CW1 and CW4; 

• FILLING – typically clayey, silty and sandy soils with gravel, roots, rootlets, building fragments 
and brick to depths of 0.1 m to 1.2 m; 

• NATURAL SOILS – typically clayey and sandy soils, with basalt and quartz gravel and silt in 
varying proportions, to depths of 0.6 m to 5.0 m.  The soils were generally very stiff or hard, 
although some stiff layers were also encountered; and 
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• BEDROCK – extremely weathered rock below depths of 1.2 m to 4.5 m which generally 
presents itself as hard clayey and sandy soil with gravel inclusions.  It is possible that borehole 
refusal on particularly gravelly layers was at the surface of stronger (less weathered) rock. 

 
Free groundwater was not observed in any of the previous or current boreholes at the time that the 
field work was undertaken. 
 
 
9.2 Total Photoionisable Compounds Results 

Replicate soil samples collected from the boreholes were stored under ambient temperatures before 
screening for Total Photoionisable Compounds (TOPIC) using a calibrated Photoionisation Detector 
(PID).  The results of the screening are shown on the borehole logs in Appendix B.  The PID readings 
were all very low.   
 
 
9.3 Analytical Results for Soil Samples 

Envirolab Services Pty Ltd was commissioned to undertake analysis of the soil samples.  A tabulated 
summary of the results of the soil analysis is provided in Table D1 in Appendix D.   
 
In addition to the summary provided in Appendix D, asbestos was not observed in the drill returns at 
the time of the field work and was not detected in the samples analysed in the laboratory.  The 
detailed analytical results, sample receipts and chain of custody documentation are included in 
Appendix E.   
 
 
9.4 Laboratory Quality Control Procedures 

The results of the laboratory QA/QC procedures are provided in the report in Appendix E. 
 
 
 
10. Discussion of Results 

Ten (10) soil samples were selectively analysed from ten (10) test locations on the site.  Nine (9) of 
these samples were obtained from the filling profile and one (1) sample from the natural soils.  All soil 
samples had concentrations of analysed contaminants below the adopted health-based investigation 
levels.  One soil sample (BW2/0.3 m) exhibited a zinc concentration of 210 mg/kg which is marginally 
above the provisional phytotoxicity-based investigation level of 200 mg/kg.  This will only be relevant if 
vegetation is proposed at this location. 
 
Asbestos was not observed in the boreholes and was not detected in the samples analysed in the 
laboratory.  It should be noted, however, that the filling present on the site did contain building rubble 
and the buildings on the site (both current and former) may/may have contained asbestos.  The 
possibility of the presence of asbestos on the site should therefore not be discounted, particularly 
fibres in the near-surface soils.   
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11. Conclusions and Recommendations 

The site history information obtained during the Phase 1 contamination assessment indicates the site 
has been used as a hospital, as well as possibly grazing or farming land prior to this use.  Buildings 
have been demolished on the site in the past and filling has been placed, indicating the possibility of 
asbestos being present.  Apart from its current use, there are no other indications of contaminating 
activities having occurred on the site in the past. 
 
The ten soil samples analysed from the ten test locations exhibited contaminant concentrations within 
the adopted health-based assessment criteria for the site.  One sample in the building works zone had 
a concentration of zinc which marginally exceeded the provisional phytotoxicity-based investigation 
levels, although this will only be relevant if vegetation is proposed at this location.  Asbestos was not 
observed in the boreholes nor detected in the laboratory samples analysed, although the possibility of 
asbestos being present on the site should not be discounted.   
 
On the basis of the Phase 1 contamination assessment, the soils in the areas tested are considered 
suitable for continued use in the hospital environment.  However, further detailed assessment will be 
required to fully characterise the site in accordance with NSW EPA guidelines.  Although contaminants 
in the areas assessed were below the adopted assessment criteria, there is the possibility of biological 
waste and ash-dumps from incinerators being present on the site.  Further assessment is therefore 
recommended and should be targeted in the areas of the proposed development works, once these 
areas have been confirmed. 
 
Groundwater was not encountered in the boreholes at the time of the field work which suggests it is 
greater than 5 m below the ground surface.  Assessment of groundwater quality could be undertaken if 
this is requested by the client or consent authority, or if leachable contaminants are encountered 
elsewhere on the site.   
 
Waste classification of excavated materials will be required prior to removal from the site.  This would 
best be undertaken either during the Phase 2 assessment or at the time of construction activities.  
Leachability testing may be required to confirm the leachable concentrations of PAHs and heavy 
metals as part of the waste classification process. 
 
 
 
12. Further Works Relating to Potential Contamination 

Additional assessment should be undertaken to characterise subsurface conditions in the specific 
areas proposed for redevelopment.  The nature and extent of the additional assessment will be 
dependent upon the final layout of the new works on the site but will probably involve additional 
boreholes/test pits in the relevant areas.  A testing frequency can be suggested once the areas of 
development have been finalised. 
 
Demolition activities should be undertaken with consideration to the potential for asbestos being 
present within filling and within existing buildings.  The additional assessment described above will be 
able to target asbestos within subsurface materials.  The potential for asbestos within existing 
buildings could be assessed by reviewing the Asbestos Register (if such a register is available) or by 
undertaking a Hazardous Materials Assessment of the buildings to be demolished. 
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Regardless of the level of assessment undertaken on a site, there is always a risk that contaminated 
materials will be encountered during construction.  This is usually addressed by the contractor 
incorporating an Unexpected Finds Protocol (UFP) into the Construction Environmental Management 
Plan (CEMP) for the project.  The UFP should list the expected finds, and methodologies to deal with 
unexpected finds such as general contamination, asbestos, underground tanks, biological waste etc. 
 
 
 
13. Limitations 

Douglas Partners Pty Ltd (DP) has prepared this report for a project at Dubbo Base Hospital in 
accordance with DP's proposal dated 17 January 2012 and acceptance received from Health 
Infrastructure.  The report is provided for the use of Health Infrastructure 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.   
 
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.  Subsurface 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.  In preparing this report DP has necessarily relied upon information provided by 
the client and/or their agents. 
 
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 a statement, interpretation, outcome or 
conclusion given in this report.   
 

Douglas Partners Pty Ltd 



 

 

 
 
 
 

Appendix A

Drawing





 

 

 
 
 
 

Appendix B

Site History Information


















































