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1 INTRODUCTION 

1.1 Background 

The Treadstone Company (hereafter known as the Client) are proposing to redevelop the subject site 

for residential purposes. Macquarie Geotechnical were instructed by the Client to undertake a 

preliminary contamination desk study.  

The comments and opinions expressed in this report are based on the desk study sources encountered 

and on the results of tests carried out during previous investigations in the field and in the laboratory. 

There may, however, be special conditions prevailing on the site which have not been disclosed by 

this investigation and which have not been considered by this report. 

1.2 Objective and Scope of Investigation 

The objective of the desk study review was to obtain information on the character and properties of 

the ground beneath the site, potential risks posed by contamination, and to allow a preliminary 

assessment of these ground conditions with reference to the potential impact on the proposed 

development.   

The scope of works for the investigation was mutually developed with the Client within an agreed 

budget and comprised a desk study review of available historical maps, environmental data, geological 

maps, historical reports, further desk study information and reporting.   

1.3 Limitations of Report 

This report represents the findings of the brief relating to the proposed end use detailed in Section 

1.0 above.  The brief did not require an assessment of the implications for any other end use or 

structures, nor is the report a comprehensive site characterisation and should not be construed as 

such. 
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2 DESK STUDY  

The information presented in this section was obtained from desk-based research of sources as 

detailed in the text, including historical maps, geological maps, groundwater bore data, asbestos 

hazard maps, Aerometrex, ICSM, ASRIS and CSIRO.  Any further reports/data/records are included as 

subsequent appendices as referenced in the text.   

2.1 Site Location and Description 

The site is located on the western side of the A32 (Great Western Highway), approximately 3km south-

west of Lithgow CBD. The Grid Reference of the centre of the site is (MGA Zone 55) 790603, 6289188 

and the postcode is 2790. A Site Location Plan is presented as Insert 1 below.     

 

 Insert 1: Site Location Plan 

The site comprises an irregular shaped parcel of land of around 315m length (northeast to southwest) 

and 270m width (east to west), occupying an area of around 4.03ha. It is presently occupied by 

agricultural land. 

It is bounded by:  

• To the north: by residential properties and communities of Bowenfels and Lithgow. 

• To the east: the Great Western Highway (A32) and residential community of South Littleton. 

• To the south: Lithgow Hospital, Three Tree Lodges, The University of Notre Dame (Australia) 

and Treeview Estates Retirement Village. 
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• To the west: open green space. 

We are not aware of an available topographic survey for the currently, however, recent maps available 

from the Intergovernmental Committee on Surveying and Mapping (ICSM) indicate the site is 

undulating. Based on this, and visual observations, we consider that the elevation of the site is likely 

to be of the order of 945 to 955mAHD.  

 
Insert 2: Elevation Maps (ICSM, 2023) 

 

2.2 Site Identification 

Macquarie Geotechnical carried out a historical title deed search on 18th August 2023. Copies of the 

Certificate of Titles are presented within Appendix A. A summary of the site identification 

information is presented within the Table 1 below.  

Table 1.0 - Summary of Site identification Information  

Local Government Authority: Lithgow City Parish Of Lett County Of Cook 

Current Zoning: R1 – General Residential 

Title Identification: Title Diagram: DP1268778, Folio: 1/1268778 

Current Land use: Open Green Space 
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2.3 Site History 

2.3.1 Published Historical Maps 

The site history has been assessed from a review of available historical maps available from the 

National Library of Australia.  Extracts from the historical maps are presented as Inserts and the 

salient features are summarised in Table 2 below.  

 
Table 2: Review of Historical Maps   

Date On-Site In Vicinity of Site Map Extract 

1st 

November 

1897 

No development 

identified. Site 

appears to be 

owned/occupied by 

Patrick Coulahan. 

No significant 

development is noted 

locally Castleleigh Inn is 

located approximately 

150 to the southeast, 

Mudgee road is 250m 

to the east.  

 

 

5th May 

1965 

No development 

identified.  

Lithgow Cemetery noted 

approximately 340m to 

the northeast 

 

4th August 

1971 

 

No development 

identified. 

Mudgee Road is now 

termed Great Western 

Highway. The 

residential area of 

South Littleton is now 

present. 

 
Notes to Table 2:  

 

1. Features may have been present on site between the dates of the individual mapping, and it should be appreciated 

that these cannot be identified from the map review.   

2.3.2 Aerial Photography 

Further information on the history of the site has been established by reference to aerial 

photographs held by the NSW Government. 
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Table 3: Review of Aerial Photography 
Date Salient Features Aerial Image Extract 

1965 

No development 
identified on site. 

Several small 
outbuildings are 

present surrounding 
the site. 

 

1974 
 

Agricultural activity 
noted on site. Several 
outbuildings appear 

to be present. 

 

1978 
No significant 

changes noted. 
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1988 
No significant 

changes noted. 

 

1993 
No significant 

changes noted. 

 

1998 

Construction of the 
Lithgow Hospital on 

the southern borders 
of the site. A small 

pond is noted within 
the site. 

 
1998 – 
Present  

No significant 
changes noted. 

See Appendix B for recent aerial photography. 
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2.3.3 Previous Investigations and Assessments 

Macquarie Geotechnical undertook an assessment at the site in 2006. There was no olfactory 

evidence of contamination within the excavated soils and no sensitive local environments were 

identified. A copy of this report is presented in Appendix C. 

2.4 Hydrology  

2.4.1 Surface Water Features 

The nearest major surface water feature to the site is the Good Luck Hollow located approximately 

300m to the north. Several streams/brooks are also likely to present locally.  

 

2.4.2 Use of ground/surface waters and locations of bores 

No known registered bores within the site. There is one stock dam located on the property. 
 

2.5 Published Geology 

The published 1:50,000 scale geological map for the area of the site (NSW Seamless Geology, available 

on the website of Minview, 2023) indicates the site to be underlain by bedrock of the Bathurst Suite 

and Berry Siltstone. The NSW Seamless Geological map is shown in Insert 3 below. 

 

 
Insert 3: Seamless Geological map overlay 

 

With reference to the Seamless Geological map the site is underlain by the following: 
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Table 4: Summary of Geology 

Geological 
Symbol 

Unit Name Lithology 

Cba 
Bathurst 

Suite 
Granites, monzogranite. 

Pshb 
Berry 

Siltstone 
Mid to dark grey siltstone, grades up sequence to very fine-grained 
sandstone, highly fossiliferous, sporadic dropped pebbles. 

 

2.6 Groundwater Bores 

There are no recorded groundwater bores within 500m of the site boundary. 

2.7 Acid Sulphate Maps 

Reference is made to the Commonwealth Scientific and Industrial Research Organisation (CSIRO) Atlas 

of Australian Acid Sulphate Soils and presented in Insert 4 below. 

 
Insert 4: Acid Sulphate Risk Map 

 

The acid sulphate risk map indicates an extremely low probability of acid sulphate soils at the site. 

2.8 Naturally Occurring Asbestos Maps 

Reference is made to the NSW Department of Primary Industry Naturally Occurring Asbestos Hazard 

Maps which indicates no known geological units containing Naturally Occurring Asbestos (NOA) at the 

site. 
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2.9 Environmental Setting 

2.9.1 Land Use 

The site has been used for agricultural purposes, with livestock present for the majority of the time. 

2.9.2 Recent Chronological List of Site Uses 

No Information available prior to being used to hold livestock. 

2.9.3 Inventory of site chemical sources and waste usage area / storage 

information 

No known chemical sources, waste usage areas, or storage information. 

2.9.4 Possible Contaminant Sources 

No information readily available. 

2.9.5 Product / Spill Reporting History 

No information readily available. 

2.9.6 Manufacturing History 

No manufacturing processes have been undertaken at the site. 

2.9.7 Disposal Locations 

No known disposal locations. 

2.9.8 Complaint History 

No known complaint history within the site boundary. 

2.9.9 Local Site History or Local Literature About the Site 

No known reported literature available about the site. 

2.9.10 Sewer Services on Site 

No sever services available on the site. 

2.9.11 On-Site Bulk Liquid Storage  

No evidence of any past or recent above ground or underground bulk liquid (e.g. fuels/oils) storage 

on site.   

2.9.12 On-Site Bulk Materials and Waste Storage 

No evidence of recent materials or waste storage on the site. 
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3 PRELIMINARY GEO-ENVIRONMENTAL RISK ASSESSMENT 

3.1 Phase One Conceptual Site Model 

3.1.1 Background 

The Phase One Conceptual Site Model lists the potential sources of geo-environmental risk, the receptors 

at risk (both human and non-human), and any feasible pathways between the two.  These are 

discussed in the following sections.  

3.1.2 Potential Soil Contamination Sources 

The desk study review has identified no significant evidence of any prior development or former 

contaminative use on the site.  Therefore, we have not established the presence of any potential sources 

of contamination.  Notwithstanding this, on any site, the presence of pockets of fill, which could contain 

elevated levels of soil contaminants cannot be fully discounted.  In particular, on agricultural land such as 

the site, former hollows may have been infilled in the past with unknown materials and can be a source 

of contamination.   

From the available information, we consider that the following features on site could prove sources of 

diffuse and point source contamination that could impact on the development, environment, or site 

users:   

• Historical development - point source. 

• Fill – general diffuse contamination. 

• Agricultural activity – use of pesticides. 

• Material from historic demolition – historic demolition arisings can often contain 

asbestos containing materials (ACM) - point source.   

3.1.3 Potential Contaminants Present 

The potential contaminants associated with the above potential sources have been identified from 

various guidelines.  

Based on this guidance and our experience, we consider that the following contaminants could be 

present on the site:  

• heavy metals and semi-metals. 

• pesticides. 

• asbestos. 
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3.1.4 Potential Receptors 

As discussed in Section 1, the proposed site development will comprise residential properties with 

private gardens, landscaping and vehicle parking areas.    

The site is located 300m from the Good Luck Hollow River at its closest point. 

Given the above, we consider that the most vulnerable receptors with regards to any contamination or is 

likely to be as follows.   

• Future residents, the critical receptors being young children playing in private garden 

areas. 

• Construction and maintenance workers.  

• Buried concrete (foundations, drainage etc.). 

• The water quality in the Good Luck Hollow. 

• The groundwater.  

3.1.5 Potential Migration Pathways 

Based on the Conceptual Site Model discussed in the previous sections, the following are considered 

the most likely migration pathways with regard to any contamination present beneath the site.   

Site Users:  

• Ingestion of soils and inhalation of dust in garden areas. 

• Ingestion of soils and inhalation of dust in landscaping areas. 

• Ingestion of edible plants and dust associated with such plants. 

• Dermal contact with contaminated soils.   

• Exposure to asbestos containing materials within the shallow soils. 

Construction and Maintenance Workers:  

• Exposure to asbestos containing materials within the existing buildings. 

• Exposure to asbestos containing materials within the shallow soils. 

• Ingestion of soils and inhalation of dust across site. 

• Dermal contact with contaminated soils.  

Groundwater:  

• Leaching of mobile contaminants into the water-bearing strata within the bedrock.   

River Good Luck Hollow:  

• Leaching of mobile contaminants to the groundwater beneath the site, and then on to 
the nearby surface water course.  

• Surface run-off of contaminated leachate to adjacent stream/river.   

Buildings:  

• Sulphate attack on buried concrete (foundations, drainage etc.). 

From the site history, the site appears to have been open green space for at least 120 years and over this 

time, infiltration has been able to leach any mobile contaminants present from the shallow soils.  Once 
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the site is developed, and hard surfacing is constructed this is likely to reduce any leaching of any mobile 

contaminants that may be present. 

4 PREVIOUS CONTAMINATION INVESTIGATION 

A previous contamination investigation was undertaken by Macquarie Geotechnical during 2006. 

There were no signs of visible contamination, no odours present within the excavated soils and no 

sensitive local environments were identified. A copy of this report is presented as Appendix C. 

A statistical based analysis was undertaken to remove any sampling bias during this investigation. 

Samples were returned to an accredited laboratory for specific contamination testing, including 

Metals and Organo Pesticides.  

Results were compared against the EPA guideline levels. The guideline values used were the HIL A 

Standard residential with garden/accessible soil (home grown produce <10% fruit and vegetable 

intake which includes children’s day care centres, preschools, and primary schools. The testing 

indicated that there were no contamination hot spots within the current Lot boundary. One sample 

was found to have elevated levels of Lead however this is located outside of the current site area.  

This outlier may be associated with historical developments off site including a hospital and several 

farm buildings used for agricultural purposes. The near surface soils are anticipated to be fine-

grained in the upper portions of weathered strata and will likely limit any lateral migration of 

contamination from off site sources. 

A summary of the laboratory results is presented in Table 5 below. 

Table 5: Summary of Laboratory Results 

Determinand  
Range Recorded HIL-A 

Source of 
Guideline 

Value 

Exceedances 

Metals and Semi-metals 

Arsenic <1.00-4.00mg/kg 100mg/kg 

NEPC 

None of 10. 

Cadmium <0.10-0.40mg/kg 20mg/kg None of 10. 

Chromium 5.00-14.00mg/kg 100mg/kg None of 10. 

Copper 8.00-35.00mg/kg 7000mg/kg None of 10. 

Nickel 1.00-21.00mg/kg 400mg/kg None of 10. 

Lead 5.00-490.0mg/kg 300mg/kg 1 of 16 

Zinc 17.0-270.0mg/kg 8000mg/kg None of 10. 

Organo-Chlorine Pesticides 

Aldrin <0.05 - mg/kg 7mg/kg 

NEPC 

None of 7. 

Diedrin <0.05 - mg/kg 7mg/kg None of 7. 

DDT <0.02 - mg/kg 260mg/kg None of 7. 

Heptachlor  <0.05 - mg/kg 7mg/kg None of 7. 

Ethoprop  <0.05 - mg/kg 10mg/kg None of 7. 
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Diazion <0.05 - mg/kg 10mg/kg None of 7. 

Fentrithion <0.02 - mg/kg 200mg/kg None of 7. 

Parathion <0.05 - mg/kg 10mg/kg None of 7. 

Notes to Table 5: 

1. Assessment for HIL A Standard residential with garden/accessible soil (home grown produce <10% fruit and 
vegetable intake which includes children’s day care centres, preschools and primary schools.  

 

5 PRELIMINARY ASSESSMENT OF CONTAMINATION RISKS 

The following recommendations are based on interpretations made from the relatively limited site 

investigation data obtained to-date. If at any stage of the construction works, contamination or a 

potential for such contamination is identified that is different to that presented within this report, all 

of the following should be reviewed, and the advice of a geo-environmental specialist sought 

immediately. 

5.1 Risks to Health 

7.1.1 Asbestos  

No evidence of asbestos was detected at the site.  Although no evidence has been identified in the 

investigation, on any historic farmland such as the site, it cannot be discounted that former hollows 

in the site surface may have been infilled in the past, and asbestos containing materials (ACM) may 

have been included in the backfill materials.  If any suspected asbestos containing materials (ACM) 

are identified during development, the advice of a suitably qualified specialist should be sought 

immediately.  Any identified ACM would need to be removed from site by a licensed specialist 

contractor.   

5.1.1 Site End Users  

Assuming a residential end use the identified levels of soil contamination at the site are not 

considered to pose a risk to future site users.  Therefore, no specific remedial measures are 

considered necessary for the development.  

If any evidence of Made Ground or other contaminated soils is identified during development, 

further geo-environmental specialist advice should be sought.   

5.1.2 Risk to Construction and Maintenance Workers 

Short term (acute) risks to construction and maintenance workers are generally poorly understood 

within the industry, certainly when compared to the volume of research undertaken on long term 

risks.  However, we anticipate that the levels of contamination at the site are not likely to pose a 

severe acute risk to construction workers or future maintenance workers.  
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Notwithstanding the above, we recommend that construction workers adopt careful handling of 

soils and good standards of personal hygiene should be adopted to reduce the risk of possible 

ingestion and skin contact.   

5.1.3 General Public/Neighbouring Properties  

We do not anticipate any significant risks to the general public from the development of the site.  

However, careful dust control measures should be adopted during construction to minimise the risk 

(and nuisance) to the general public and neighbouring residents.  

6 CONCLUSION & RECOMMENDATIONS 

The preliminary desk study and historical investigation has not identified any potentially significant 

sources of contamination or evidence to show any historical changes in regard to the land usage – the 

preliminary investigation indicates that as long as the findings of this report are implemented then the 

site may be considered low risk for a proposed end use as a residential development. 

If at any point contaminants are suspected during earthworks associated with the development, then 

it is important to contact Macquarie Geotechnical to undertake further review and advice. 
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LIMITATIONS OF PRELIMINARY ENVIRONMENTAL INVESTIGATION 

Scope of Services 
 
This report has been prepared for the Client in accordance with the Services Engagement Form (SEF), between 
the Client and Macquarie Geotechnical. 
 

Reliance on Data 

 
Macquarie Geotechnical has relied upon data and other information provided by the Client and other 
individuals. Macquarie Geotechnical has not verified the accuracy or completeness of the data, except as 
otherwise stated in the report. Recommendations in the report are based on the data. 
 
Macquarie Geotechnical will not be liable in relation to incorrect recommendations should any data, information 
or condition be incorrect or have been concealed, withheld, misrepresented or otherwise not fully disclosed. 
 

Environmental Conclusions 

 
This report is based on a preliminary Desk Top investigation. Unless further advice is obtained this report cannot 
be applied to an adjacent site, nor can it be used when the nature of any proposed development is changed. 
 
The conclusions are based upon the reliance of data and therefore merely indicative of the environmental 
condition of the site at the time of preparing the report. 
 

Time Dependence 

 
This report is based on conditions, which existed at the time of subsurface exploration. Construction operations 
at or adjacent to the site, and natural events such as floods, or groundwater fluctuations, may also affect 
subsurface conditions, and thus the continuing adequacy of a geotechnical report. 
 
Macquarie Geotechnical should be kept appraised of any such events, and should be consulted for further 
geotechnical advice if any changes are noted. 
 

Avoid Misinterpretation 
 
A geotechnical engineer or engineering geologist should be retained to work with other design professionals 
explaining relevant geotechnical findings and in reviewing the adequacy of their plans and specifications relative 
to geotechnical issues. 
 
No part of this report should be separated from the Final Report. 

 
 

Report for Benefit of Client 
 
The report has been prepared for the benefit of the Client and no other party. Other parties should not rely upon 
the report or the accuracy or completeness of any recommendations and should make their own enquiries and 
obtain independent advice in relation to such matters 
 
Macquarie Geotechnical assumes no responsibility and will not be liable to any other person or organisations 
for or in relation to any matter dealt with or conclusions expressed in the report, or for any loss or damage 
suffered by any other person or organisations arising from matters dealt with or conclusions expressed in the 
report. 
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Other limitations 

 
Macquarie Geotechnical will not be liable to update or revise the report to take into account any events or 
emergent circumstances or facts occurring or becoming apparent after the date of the report. 
 

Other Information 
 
For further information reference should be made to "Guidelines for the Provision of Geotechnical Information 
in Construction Contracts" published by the Institution of Engineers Australia, 1987. 
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Docurnen!SellD:283209 

Vernlon:1,VernlonDate:11/0712006 

.. 

MACQUARIE 

GEOJECH 

6July, 2006 

Civil & Forensic Pt.y Ltd 
POBox6l2 
Bathurst NSW 2795 

Attention: Alan Brown 

Unit 216 Kirkcaldy Street 
POBox71 
Bathurst NSW 2795 
Telephone: 02 6332 2011 
Facsimile: .02 6334 421'3 

21 13eni Street 
P0Box1804 
Oubbo N.SW 2830 
026885403� 
02 6lJ85 5533 

Preliminary Environmental Site Assessment - Animal Loading Are.a & Yards, 
"Sweetbriar'' Great Western Highway, Lithgow 

Exe.cutive Summary 

aackground 

At your request Macquarie Geotechnical Pty ltd has undertaken a preliminary. environmental 
assessment at the above mentioned site. 

We understand that as a result of histor:ical use of the site there is a likelihood of sfte 
contamination and Lithgow City CouncH requires an environmental investigation as part of 
the GlevelopmentApplication. 

Objectives of the investigation 

The obje&tives of this assessmentwere; 

• to identify the presence of Organo-phosphate peJticides and Organo•chlorine
pesticides,

• to identify the presence and concentration levels of heavy metals (an,enie,
chromium, cadrrlium, copper, lead, mercury and zinc), and

to recommend any remediation plans or further invesfigations based on levels of
contamination identified at the site .

Summary of Conclusions & Recommendations 

Macquarie Geotechnical concludes the following; 

One laboratory sample exceeded the relevant EPA guidelines for Column 1 NEHF 
"A' site. The sample is located beyond the boundaries of the proposed development 
and we consider this sample to be an isolated hotspot In addition the statistical 
analysis undertaken indicates that the results comply with the EPA recommended 
guidelines compliance of the 95% Upper Confidence Limit for this site. 

Our Reference: \\Macgeo_server\m\2005\05-304-C&F\Envrnmen!a: Report 02 doc Page 1 of 25 
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