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1 Introduction 

This report presents the results of a Phase 1 Preliminary Contamination Assessment (PCA) undertaken by 

Cardno Geotech Solutions (CGS) on the proposed residential development located at Lot 1 DP 844711, 505 

Minmi Road, Fletcher. The proposed development comprises creation of over 100 residential allotments over 

two precincts (west and east) and approximately 2.8 km of internal road pavement. 

A PCA was requested by the City of Newcastle (CoN) to accompany a rezoning Development Application 

(DA) following identification of possible filling on site. The assessment comprised of a desktop review, site 

inspection and targeted intrusive sampling. The sampling and laboratory testing was conducted as part of 

previous waste classification assessment by CGS as detailed in a report on Excavated Natural Material 

Assessment, reference CGS1706-003/1, dated 12 July 2013 [1].  

The work was conducted for ADW Johnson Pty Ltd (ADWJ) who are the project managers acting on behalf 

of the site owner and developer. For the purpose of this assessment, a concept site plan was provided by 

ADWJ (reference 11813, Sheet 1 of 1, Version J, dated 8/06/2013). 

2 Site Identification 

The site is defined as the proposed development within Lot 1 DP 844711, 505 Minmi Road, Fletcher, 

excluding the western portion (‘Development Subject to MP.08/0125) as shown on Drawing 1 attached in 

Appendix A. The site is bounded by Minmi Road to the north, existing residential development to the east, 

and undeveloped land to the south and west. 

3 Site History 

To aid in assessing site history, a discussion was held with personnel familiar with the site history, along with 

a review of available information and including: 

> Selected available historical aerial photographs for the area.  

> CoN records including Section 149 Certificates.  

> Title Deeds. 

> Public records maintained by the NSW Environment Protection Authority (EPA) regarding notices made 

under the Contaminated Land Management Act 1997 and licenses issued under the Protection of the 

Environment (Operations) Act 1997. 

3.1 Discussion with Previous Site Operator 

A discussion was held with Mr Warwick Denshire who is understood to have had operations at the site prior 

to 2005, and is familiar with the site works and history. The supplied information is summarised as follows. 

> The site was predominately undeveloped and undisturbed with the exception of some dumping of 

domestic waste and stockpiles of soil and rock, of which is assumed to have been predominately won 

from excavations on site associated with mine workings; however the exact origin is unknown. 

> Several mine subsidence depressions and possible mine adits or ventilation shafts were filled with site 

stockpiled material. 

> Some of the stockpiled material on site was levelled to create a goat paddock in the central portion of the 

site, which is still currently evident. The area was subsequently used as a compound area for the 

adjacent residential developments, with temporarily storage of a shipping container and machinery. 
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> The site was used for grazing (goats) and no herbicide or pesticides were used in conjunction with the 

grazing activities.  

3.2 Historical Aerial Photographs 

A review of a range of available aerial photography indicated that site was predominately undeveloped. The 

ability to discern site features was limited due to the relatively small scale and poor resolution of some of the 

photographs. A summary of observed site features detailed in the reviewed aerial photography is detailed in 

Table 3-1, however the Aerial photographic review was limited to available photographs and there is a 

potential for previous site activity prior to 1954. 

Table 3-1 Aerial Photography Review 

Date Reference  Comments 

22 July  
1954 

Newcastle NSW 
252-5050 Run 4 
Black & White 

On Site: The site comprises of undeveloped bushland. Some minor access tracks 
appear evident (possible remnant from previous site activity). 
Off Site: General surrounds are predominately undeveloped bushland to the south 
and east, cleared land to the north, Minmi Road to the north (alignment since 
altered), possible mine works to the west to southwest, along with a small structure 
and associated cleared land to the west. 

22 August 
1965 

Northumberland 
Project NSW 
1403-5175 Run 9 
Black & White 

On Site: Generally consistent with the 1954 photograph. Some of the access tracks 
appear more established. 
Off Site: Generally consistent with the 1954 photograph. 

27 May  
1975 

Newcastle NSW 
2314-131 Run 7 
Black & White 

On Site: Generally consistent with the 1965 photograph. Additional structure to the 
north of Minmi Road. 
Off Site: Generally consistent with the 1965 photograph, with some vegetation re-
growth in previous disturbance areas to the southwest of the site. 

27 April 
1984 

Newcastle NSW 
3384-115 Run 7 
Scale: 1:40000 
Black & White 

On Site: Generally consistent with the 1975 photograph. 
Off Site: Large areas of disturbance to the south of the site, possibly associated 
with mine activity. Some minor disturbance (possible filling) to the north of the site. 
Further vegetation re-growth to the southwest of the site. 

25 February 
1993 

Newcastle NSW 
4116 Run 10 
Scale: 1:25000 
Colour 

On Site: Generally consistent with the 1984 photograph. 
Off Site: Minor alignment change to Minmi Road (curve straighten). Further 
disturbance and dam construction to the area southwest of the site, in areas of 
previous works and subsequent vegetation re-growth. Works to the south of the site 
appear to have ceased, and the area of previous large disturbances is grassed, 
with a dam also evident.  

4 October 
2004 

Newcastle NSW 
4875 (M2448) 
Run 10 
Scale: 1:25000 
Colour 

On Site: Generally consistent with the 1993 photograph but with an area of 
disturbance and possible filling in the central portion of the site. A small structure 
(possible shipping container) is also evident. Some access tracks appear to be 
more established. 
Off Site: Further re-growth of vegetation in previously disturbed areas to the south 
and southwest. Construction of a residential subdivision to the east of the site. 

30 January 
2014 

PhotoMap aerial 
image 
(Nearmap.com) 

On Site: Generally consistent with the 2004 photograph but with some re-growth in 
the disturbed/filled the area in the central portion of the site. The structure (possible 
shipping contained) does not appear to remain. 
Off Site: Further re-growth of vegetation in previously disturbed areas to the south 
and southwest. Earthworks associated with subdivision development to the north of 
Minmi Road, and further residential subdivision construction to the east of the site. 

 

The aerial photographs reviewed as part of the preliminary assessment are retained and copies are attached 

in Appendix B. 

3.3 Office of Environment & Heritage Notices 

A search of Department of Environment & Climate Change (DECC) records revealed no notices have been 

issued for the site under the Contaminated Land Management Act (1997). Under Section 308 of the 

Protection of the Environment Operations Act (POEO) a public register is required to list licenses, 
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applications, or notices issued by the DECC. A search of the public register for the site did not reveal any 

licenses, applications, or notices. 

3.4 City of Newcastle Records (Section 149 Certificates) 

A review of the Section 149 certificates obtained from the CoN, which are attached in Appendix C, indicates 

the following. 

> The site is zoned as E4 Environmental Living. 

> The site is subject to Clause 3.1 and 3.2 of the Newcastle Local Environment Plan 2012. 

> The land is within a proclaimed Mine Subsidence District under the Mine Subsidence Compensation Act 

1961.  

> The site has the potential to contain acid sulfate soils and works carried out on the land must be 

undertaken in accordance with the Newcastle Local Environment Plan 2012. 

> The property may be affected by land contamination. 

> The site is not located within flood prone land. 

> The site is not affected by a current notice or order (excluding those issued under the Environmental 

Planning and Assessment Act 1979 or the Local Government Act 1993). 

3.5 Title Deeds 

Services First Registration Pty Ltd was engaged by CGS to undertake a title deed search of the lots which 

make up the site over a nominal 100 year period.  

The search results are contained in Appendix C and are broadly summarised in Table 3-2 below. 

Table 3-2 Title Deed Search 

Date of Acquisition 
and term held 

Registered Proprietor(s) & Occupations where 
available 

Reference to Title at Acquisition 
and sale 

25.09.1917 
(1917 to 1923) 

William Charles Wentworth  
Francis William Hixson 
(No occupations noted) 

Vol 1905 Fol 10 

01.11.1923 
(1923 to 1939) 

George Alexander Peattie (Contractor)  
Sidney Ernest Cramp (Contractor) 

Vol 1905 Fol 10 
Now Vol 3628 Fol’s 74 & 75 

21.12.1939 
(1939 to 1940) 

Sidney Ernest Cramp (Contractor)  
Herbert Searles (Dairy Farmer) 

Vol 3628 Fol’s 74 & 75 

19.08.1940 
(1940 to 1940) 

Sidney Ernest Cramp (Railway Employee)  
Herbert Searles (Dairy Farmer)  
(Transmission Application not investigated) 

Vol 3628 Fol’s 74 & 75 

19.08.1940 
(1940 to 1944) 

Herbert Searles (Dairy Farmer) Vol 3628 Fol’s 74 & 75 
Now Vol 5168 Fol 237 

23.06.1944 
(1944 to 1956) 

Frank Cornelius Searles (Farmer)  
Hilda May Sketchley (Married Woman)  
Muriel Joyce Searles (Spinster)  
(Transmission Application not investigated) 

Vol 5168 Fol 237 

29.04.1956 
(1956 to 1971) 

Hilda May Sketchley (Married Woman) Vol 5168 Fol 237 

15.12.1971 
(1971 to 2005) 

Brian Hardie (Medical Practitioner) Vol 5168 Fol 237 
Now 1/844711 

07.04.2005 
(2005 to date) 

Kingston Minmi Road Pty Ltd (Current Registered 
Proprietors) 

1/844711 
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Leases: 

Nil 

Easements: 

> 01.11.1923 B17280 Right of Way and Easement 66 feet wide. 

> 11.08.1932 C 136521 Right of Way 66 feet wide. 

> 28.05.2008 D.P. 1108608 Right of Carriageway 15 metres wide. 

4 Investigation Methodology 

4.1 Fieldwork 

4.1.1 Site Inspection  

A site inspection was undertaken by Principal Technical Officer from CGS on 21 and 22 February 2014 in 

order to map salient features of the site and the surrounding area. The inspection comprised of a walkover 

assessment and no restrictions on site accessibility was encountered. 

4.1.2 Sampling 

The fieldwork component conducted as part of previous assessment [1] comprised environmental soil 

sampling undertaken to identify potential Areas of Environment Concern (AEC) associated with the filling 

identified on site. The sampling was conducted on 29 May 2013 and comprised drilling shallow boreholes 

using an excavator and auger attachment at nine locations (ES001 to ES009). Four environmental soil 

samples were obtained from the boreholes and sampled in accordance with the procedure detailed in 

Section 4.2 below. 

All fieldwork was carried out by a geotechnical engineer from CGS. Samples were located by reference to 

existing site features and based on the size of the fill area. The indicative locations are shown on Drawing 1, 

attached in Appendix A and should be considered as approximate only.  

4.2 Sampling and Contamination Procedures 

Environmental sampling was performed according to CGS standard environmental soil sampling procedures 

including the following. 

> The use and changing of disposable gloves for each sampling event to prevent cross contamination. 

> Decontamination of all sampling equipment using a 3% solution of phosphate free detergent (Decon 90) 

and tap water prior to each borehole.  

> Soil sample storage for all sampling events was via appropriate containers supplied by ALS laboratories. 

> Samples storage in chilled insulated containers prior to and during transport to the laboratory. 

> Sample storage less than 72 hours. 

4.3 Laboratory Assessment 

The analytes selected for testing were conducted for the purpose classification of the filling in accordance 

with the Excavated Natural Material Exemption 2012 (ENM) [2] and comprised of the following, the results of 

which were reviewed as part of this assessment. 

> Heavy metals (Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, Zinc) 

> Total Recoverable Hydrocarbons (TRH). 

> Monocyclic Aromatic Hydrocarbons: Benzene, Toluene, Ethyl-benzene, Xylenes (BTEX). 
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> Polycyclic Aromatic Hydrocarbons (PAH). 

> Electrical Conductivity (EC) and pH: for previous assessment [1] but not required for this assessment. 

The results and quality assurance are summarised in Section 7 and reports (Certificate of Analysis) are 

attached in Appendix D. 

5 Site Inspection 

Topographically the site spans three north westerly tending gullies running off a north-east trending ridgeline 

with proposed development area on both east and west facing slopes either side of the combined gullies. 

Site slopes are generally gentle to moderate, but steeper in the vicinity of site boundaries and locally in 

drainage lines and gullies which cross the site falling to the west to north-west. Surface drainage follows the 

natural surfaces and existing drainage lines falling ultimately to Minmi Creek, to the north of the site.  

The site was predominately relatively heavily vegetated at the time of fieldwork, with the exception of a small 

clearing in the area of filling, and where tracks have been established. 

At the time of fieldwork, the site contained several access tracks which appeared to be used for a variety of 

purposes associated with previous site activity. The site has been subject to some minor disturbance and 

illegal dumping of predominately domestic waste materials and rubble, generally adjacent to the access 

tracks, as shown on Drawing 1. The anthropogenic materials included domestic waste, bricks, an abandoned 

vehicle, plastic pipe, timber, scrap metal, large concrete fragments, and fibrous cement fragments.  It is 

noted that the fibrous cement could possibly contain bonded asbestos although it should be appreciate that 

the materials were only identified in two small areas with observed material spread over an area in the order 

of 2m
2
. Photographs of areas of potential contamination and anthropogenic materials are shown in Appendix 

E. 

6 Criteria for Contamination Assessment 

6.1 General  

It should be appreciated that the testing conducted as part of this assessment was preliminary in nature with 

a limited scope. The sampling and testing is not deemed a necessity for the purpose of PCA but was 

conducted for previous ENM classification [1] and the results have been reviewed as part of this assessment 

to supplement the findings of the desktop study and site inspection. The purpose of the current assessment 

was to identify potential areas for further assessment. 

6.1.1 National Environment Protection (Assessment of Site Contamination) Measure 

The assessment criteria used to evaluate soil analytical results are based on the National Environment 

Protection (Assessment of Site Contamination) Measure (NEPM) [3]. Schedule B1 of the NEPM [3]: 

Guidelines on Investigation Levels for Soil and Groundwater provides limits on investigation concentrations 

based on human health and ecological risks associated with the presence of site contamination. 

The proposed site use is residential and therefore the “Residential A” Health-based Investigation Levels (HIL 

A) has been adopted for the assessment. HIL A refers to residential use with garden or accessible soil with 

home grown produce less than 10% fruit and vegetable intake (no poultry), and also includes childcare 

centres, preschools and primary schools.  

Ecological investigation levels (EIL) for urban residential and public open space have also been considered 

where suitable. 
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6.1.2 NSW EPA Service Station Criteria 

The assessment criteria adopted for TRH (C6-C36) and BTEX were based on the NSW Environment 

Protection Authority (EPA) Contaminated Sites: Guidelines for Assessing Service Station Sites (GASSS) [4]. 

These guidelines provide assessment criteria for soil and water on service station sites and are applicable for 

sites where fuel oil or grease may have been utilised.   

6.2 Potential Areas of Environmental Concern 

The desktop review and site inspection has identified possible site contamination associated with the 

following. 

> Potential minor hydrocarbon contamination associated with the abandoned and wrecked motor vehicle. 

> Potential contamination associated with the isolated dumping of household items, along with building 

rubble such as bricks, concrete and fibrous cement fragments which are potentially asbestos containing 

material (ACM). 

> Possible hydrocarbon spillage associated with the use of the filled area in the central portion of the site as 

site compound and machinery storage area. 

> Possible component of imported filling associated with the fill area, of which based on anecdotal evidence 

was constructed used site fill assumed to be predominately site won. 

> Potential contamination associated with the fill material utilised to fill mine subsidence depressions and 

possible mine adits or ventilation shafts. 

7 Laboratory Testing 

7.1 Testing Results 

Laboratory testing was carried out on selected soil samples and was conducted by ALS Laboratories, which 

holds current accreditation with the National Association of Testing Authorities, Australia (NATA).  All testing 

was undertaken within the terms of their accreditation. The laboratory testing reports (Certificate of Analysis) 

are attached in Appendix D.  

The results of laboratory analysis for inorganic and organic contaminants in the soil samples are summarised 

in the following tables. 

> Table 7-1: Results of Laboratory Analysis for Heavy Metals. 

> Table 7-2: Results of Laboratory Analysis for TPH/BTEX. 

> Table 7-3: Results of Laboratory Analysis for Polycyclic Aromatic Hydrocarbons (PAHs). 

Table 7-1 Results of laboratory soils analysis: metals 

Analyte 
(1)

 PQL 
(2)

 Guideline 
(3)

 ES001 ES003 ES004 ES005 

Arsenic 4 100 <4 12 9 8 

Cadmium 0.4 20 <0.4 <0.4 <0.4 <0.4 

Chromium 1 100 2 9 9 9 

Copper 1 6000 3 48 26 24 

Lead 1 300 19 70 31 29 

Mercury 0.1 40 <0.1 <0.1 <0.1 <0.1 

Nickel 1 400 2 7 7 5 

Zinc 1 7400 19 390 
(4)

 210 140 

Notes to table: 
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(1) Results in mg/kg. 
(2) PQL: Practical Quantitation Limit. 
(3) Schedule B1 of the NEPM [3]: Guidelines on Investigation Levels for Soil and Groundwater. 
(4) Indicates an exceedance where the Cation Exchange Capacity (CEC) of the soil is less than 10 cmolec/kg.  
 

Table 7-2 Results of laboratory soils analysis: TPH/BTEX 

Analyte 
(1)

 PQL 
(2)

 Guideline 
(3)

 ES001 ES003 ES004 ES005 

Total Recoverable Hydrocarbons (TPH) 

C6-C9 25 65 <25 <25 <25 <25 

C10-C14 50 

1000 

<50 <50 <50 <50 

C15-C28 100 <100 <100 <100 <100 

C29-C36 100 <100 <100 <100 <100 

Monocyclic Aromatic Hydrocarbons (BTEX) 

Benzene 0.2 1 <0.2 <0.2 <0.2 <0.2 

Toluene 0.5 1.4 <0.5 <0.5 <0.5 <0.5 

Ethyl Benzene 1 3.1 <1 <1 <1 <1 

Total Xylene 2 14 <3 <3 <3 <3 

Notes to table: 
(1) Results in mg/kg. 
(2) PQL: Practical Quantitation Limit. 
(3) EPA Contaminated Sites: Guidelines for Assessing Service Station Sites [4]. 
 

Table 7-3 Results of laboratory soils analysis:  PAH 

Analyte 
(1)

 PQL 
(2)

 Guideline 
(3)

 ES001 ES003 ES004 ES005 

Naphthalene 0.1 ‒ <0.1 <0.1 <0.1 <0.1 

Acenaphthylene 0.1 ‒ <0.1 <0.1 <0.1 <0.1 

Acenaphthene 0.1 ‒ <0.1 <0.1 <0.1 <0.1 

Fluorene 0.1 ‒ <0.1 <0.1 <0.1 <0.1 

Phenanthrene 0.1 ‒ <0.1 <0.1 <0.1 <0.1 

Anthracene 0.1 ‒ <0.1 <0.1 <0.1 <0.1 

Fluoranthene 0.1 ‒ <0.1 <0.1 <0.1 <0.1 

Pyrene 0.1 ‒ <0.1 <0.1 <0.1 <0.1 

Benzo(a)anthracene 0.1 ‒ <0.1 <0.1 <0.1 <0.1 

Chrysene 0.1 ‒ <0.1 <0.1 <0.1 <0.1 

Benzo(b+k)fluoranthene 0.2 ‒ <0.2 <0.2 <0.2 <0.2 

Benzo(a)pyrene 0.05 ‒ <0.05 <0.05 <0.05 <0.05 

Indeno(1,2,3-c,d)pyrene 0.1 ‒ <0.1 <0.1 <0.1 <0.1 

Dibenzo(a,h)anthracene 0.1 ‒ <0.1 <0.1 <0.1 <0.1 

Benzo(g,h,i)perylene 0.1 ‒ <0.1 <0.1 <0.1 <0.1 

Benzo(a)pyrene TEQ 
(4)

 0.5 3 <0.5 <0.5 <0.5 <0.5 

Total PAH ‒ 300 <2 <2 <2 <2 

Notes to table:  
(1) Results in mg/kg. 
(2) PQL: Practical Quantitation Limit. 
(3) Schedule B1 of the NEPM [3]: Guidelines on Investigation Levels for Soil and Groundwater. Criteria for ‘Total PAH’ and 
‘Benzo(a)pyrene TEQ’ only. 
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(4) Carcinogenic PAH HIL is based on the eight carcinogenic PAH and the Toxicity Equivalence Factor (TEF) relative to 
benzo(a)pyrene. The benzo(a)pyrene Toxicity Equivalent Quotient (TEQ) is calculated as the sum of the products of the concentration 
of each carcinogenic PAH and the applicable TEF. 
 

7.2 Quality Assurance 

Given the preliminary nature of the assessment, no specific duplicate testing was conducted as part of the 

field sampling.  

ALS Laboratories have undertaken internal quality assurance (QA) testing which also involves a review of 

the QA results and interpretation. Results are contained within the laboratory Certificate of Analysis in 

Appendix D.   

The review of internal QA indicates that sufficient internal QA was undertaken for most analytes and that, 

Recovery of Surrogates, Recovery of Spikes, Relative Percentage Differences for Duplicates, Laboratory 

Blank results and Holding times where within acceptance criteria as defined by ALS.   

The data obtained from this testing is considered accurate and the results can be relied on to the for the 

purpose of the preliminary assessment. 

8 Comments and Discussions 

8.1 Analysis of Contamination Results 

8.1.1 Heavy Metals 

Appraisal of the results indicated that the levels of metals within the samples tested were below the 

Residential HIL A threshold limits as defined by the NEPM [3]. 

The levels of metals are generally below EIL threshold limits for urban residential and public open space as 

defined by the NEPM Schedule B1 Guidelines on Investigation Levels for Soil and Groundwater [3]. A slightly 

elevated zinc level in sample ES003 was recorded. Comparison with the current EIL would necessitate 

further testing to confirm the Cation Exchange Capacity (CEC) of the soil.  It is noted that the assessment of 

CEC is a requirement of the new NEPM [3] which postdates the previous testing.  It should be appreciated 

that the recorded level is generally consistent with typical background levels for the area and as such does 

not present an issue from a health based assessment.  

8.1.2 TRH 

Appraisal of the results indicated TRH and BTEX levels were below the threshold limits as detailed GASSS 

[4]. 

8.1.3 PAH 

Appraisal of the results indicated that the levels of PAH, including total PAH and Carcinogenic PAH were 

below the Residential HIL A threshold limits as defined by the NEPM [3]. 

8.2 Potential Contamination 

The desktop review and site inspection has identified possible contamination associated with the following. 

> Minor potential hydrocarbon contamination associated with the abandoned and wrecked motor vehicle. 

> Low potential contamination associated with isolated dumping of household items, building rubble such 

as bricks, concrete and possible ACM associated with fibrous sheeting fragments. 

> Low potential for hydrocarbon spillage associated with the use of the filled area in the central portion of 

the site as site compound and machinery storage area. 
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> Several minor areas of possible imported filling that may have potential for contamination depending on 

the origin source. 

Based on the findings of the PCA and comparison of the analytical testing undertaken to threshold limits, no 

indication of gross contamination has been identified on the site. The majority of the dumped materials 

comprise materials of domestic original and are typical of illegal dumping in bushland areas.  The materials 

are generally inert and as such could be readily removed and disposed as general solid waste to a licensed 

waste facility during development.  No specific validation would be required apart from visual confirmation of 

removal.  The two small areas where potential asbestos containing materials were noted could be also be 

readily addressed during construction.  Some limited additional testing would be recommended, as detailed 

in Secton 8.3, with the results determining the need for further validation upon removal of the material. 

While numerous areas of minor filling were observed the majority are stockpiled material and are consistent 

with site won soils excluded a stockpile of concrete fragments.  It is understood that the proposed 

development configuration has been targeted to reduce the impact of former underground mining.  It is noted 

that the majority of the areas impacted by fill are on the boundary or outside the developable area. 

The limited intrusive sampling and testing regime associated with one identified filled area undertaken by 

CGS [1] did not indicated any exceedance of the HIL threshold limits NEPM [3] and GASSS[4]. 

 

8.3 Further Assessment 

The issue of minor areas of uncontrolled filling could readily be dealt with during construction. The majority of 

the filled material would need to be removed during development to address the uncontrolled geotechnical 

state of the material where the material is located within the development area.  As the majority of the 

observed fill is generally consistent with the site won material the likelihood of gross contamination of these 

materials is low.  It is recommended that where the material is proposed for beneficial reuse within 

development it should be assessed against the ENM [2] exemption at the start of construction.  Similarly, any 

indications during removal of fill material such odours or staining would be the basis for separation of suspect 

material to discreet stockpiles to allow additional assessment.  

Further assessment would be recommended during construction as it would be done in conjunction with 

removal of dumped materials and/or fill and would include the following. 

> Validation testing beneath the location of the dumped abandoned vehicle upon removal. 

> Sampling and testing of any of the site fill proposed for reuse within the development against the ENM [2] 

exemption.  It may be prudent to remove and stockpile the fill material separate prior to testing. 

> Confirmation of whether the fibrous sheeting fragments observed at the surface in two locations are ACM, 

and where confirmed, further assessment shall be conducted to determine the presence of asbestos 

fibres or asbestos fines in the soil in the vicinity of the where the fragments were observed. 

9 Conclusions 

The PCA was undertaken to determine the current site status in relation to potential contamination to support 

the proposed rezoning DA.  

Based on the findings of the PCA and the limited previous analytical testing undertaken, no indication of 

gross contamination has been identified on the site. It is considered that the site would be suitable for 

residential development from a contamination perspective, subject to further assessment as summarised in 

Section 8.3 of this report being conducted. 
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10 Limitations 

Cardno Geotech Solutions (CGS) have performed investigation and consulting services for this project in 

general accordance with current professional and industry standards. The extent of testing was limited to 

discrete test locations and variations in ground conditions can occur between test locations that cannot be 

inferred or predicted.   

A geotechnical consultant or qualified engineer should provide inspections during construction to confirm 

assumed conditions in this assessment. If subsurface conditions encountered during construction differ from 

those given in this report, further advice should be sought without delay. 

Cardno Geotech Solutions, or any other reputable consultant, cannot provide unqualified warranties nor 

does it assume any liability for the site conditions not observed or accessible during the investigations. Site 

conditions may also change subsequent to the investigations and assessment due to ongoing use. 

This report and associated documentation was undertaken for the specific purpose described in the report 

and should not be relied on for other purposes. This report was prepared solely for the use by ADW Johnson 

Pty Ltd, The City of Newcastle and the Department of Planning, and any reliance assumed by other parties 

on this report shall be at such parties own risk. 
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APPENDIX A  
DRAWING 



 

PROJECT NO: 

CLIENT: 

DRAWING NO: 

PROJECT NAME: 

DRAWING TITLE: 

SITE LOCATION: FILE REF: 

 
 

 

 

OFFICE: 4/5 Arunga Drive, Beresfield NSW 2322 

DRAWN BY: 

DATE: 

CHECKED BY: 

 

AREAS OF POTENTIAL CONTAMINATION 

505 MINMI ROAD, FLETCHER 

PROPOSED RESIDENTIAL SUBDIVISION 
4 March 2014 

 ZO 

SITE 

 
 

1 

CGS1706 

ADW Johnson Pty Ltd 

 

CGS1706-004-d1 

SITE 

SAMPLE LOCATIONS IN ‘FILLED AREA’: 

 

 

ES001 

ES002 

ES003 

ES005 

ES009 

ES008 

ES007 

ES006 

ES004 

20m 

3
0
m

 

NOTES: 

Drawing adapted from ADW Johnson Pty 
Ltd Concept Plan, reference 11813, 
Sheet 1 of 1, Version J, dated 8/06/2013. 

Drawing is not to scale. 

Locations of samples and areas of 
potential contamination should be 
considered approximate only. 

Approximate locations of 
potential contamination. 

Approximate borehole/sample 
locations taken in fill area. 

 

Dumped waste and 
abandoned vehicle 
(Photographs 1 & 2) 

Fire pit area with dumped waste 
and fill mound (Photographs 7 & 8) 

Bricks adjacent to and filled 
in tracks (Photograph 3) 

Filled area 
(Photograph 6) 

Dumped waste 

Concrete fragments 
and minor filling 

(Photographs 9 & 10) 

Fragments of possible asbestos 
containing material (Photograph 11) 

Dumped waste, timber stockpile, 
and small fill mound adjacent to 

track (Photographs 4 & 5) 
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APPENDIX B  
AERIAL PHOTOGRAPHY 



 

Aerial photograph 1: 22 July 1954 (Newcastle NSW 252-5050, Run 4) 



 

Aerial photograph 2: 22 August 1965 (Northumberland Project NSW 1403-5175, Run 9) 



 
Aerial photograph 3: 27 May 1975 (Newcastle NSW 2314-131, Run 7) 



 

Aerial photograph 4: 27 April 1984 (Newcastle NSW 3384-115, Run 7) 



 

Aerial photograph 5: 25 February 1993 (Newcastle NSW 4116, Run 10) 



 Aerial photograph 6: 4 October 2004 (Newcastle, NSW 4875 (M2448), Run 10) 



 

 
Aerial photograph 7: 30 January 2014 (PhotoMap aerial image - Nearmap.com) 
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APPENDIX D  
CERTIFICATE OF ANALYSIS  



CERTIFICATE OF ANALYSIS 91632

Client:

Cardno Geotech Solutions 

PO Box 4224

Edgeworth

NSW 2285

Attention: Dane Dwyer / Daniel Barnes

Sample log in details:

Your Reference: CGS1706

No. of samples: 4 Soils

Date samples received / completed instructions received 31/05/13 / 31/05/13

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 7/06/13 / 6/06/13

Date of Preliminary Report: Not issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: CGS1706

vTRH(C6-C10)/BTEXN in Soil 

Our Reference: UNITS 91632-1 91632-2 91632-3 91632-4

Your Reference ------------- ES001 ES003 ES004 ES005

Date Sampled ------------ 29/05/2013 29/05/2013 29/05/2013 29/05/2013

Type of sample Soil Soil Soil Soil

Date extracted - 03/06/2013 03/06/2013 03/06/2013 03/06/2013 

Date analysed - 04/06/2013 04/06/2013 04/06/2013 04/06/2013 

TRH C6 - C9 mg/kg <25 <25 <25 <25 

TRH C6 - C10 mg/kg <25 <25 <25 <25 

vTPH C6 - C10 less BTEX (F1) mg/kg <25 <25 <25 <25 

Benzene mg/kg <0.2 <0.2 <0.2 <0.2 

Toluene mg/kg <0.5 <0.5 <0.5 <0.5 

Ethylbenzene mg/kg <1 <1 <1 <1 

m+p-xylene mg/kg <2 <2 <2 <2 

o-Xylene mg/kg <1 <1 <1 <1 

naphthalene mg/kg <1 <1 <1 <1 

Surrogate aaa-Trifluorotoluene % 102 109 104 107 
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Client Reference: CGS1706

svTRH (C10-C40) in Soil 

Our Reference: UNITS 91632-1 91632-2 91632-3 91632-4

Your Reference ------------- ES001 ES003 ES004 ES005

Date Sampled ------------ 29/05/2013 29/05/2013 29/05/2013 29/05/2013

Type of sample Soil Soil Soil Soil

Date extracted - 03/06/2013 03/06/2013 03/06/2013 03/06/2013 

Date analysed - 04/06/2013 04/06/2013 04/06/2013 04/06/2013 

TRH C10 - C14 mg/kg <50 <50 <50 <50 

TRH C15 - C28 mg/kg <100 <100 <100 <100 

TRH C29 - C36 mg/kg <100 <100 <100 <100 

TRH >C10-C16 mg/kg <50 <50 <50 <50 

TRH >C10 - C16 less Naphthalene 

(F2)

mg/kg <50 <50 <50 <50 

TRH >C16-C34 mg/kg <100 <100 <100 <100 

TRH >C34-C40 mg/kg <100 <100 <100 <100 

Surrogate o-Terphenyl % 92 93 88 86 
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Client Reference: CGS1706

PAHs in Soil 

Our Reference: UNITS 91632-1 91632-2 91632-3 91632-4

Your Reference ------------- ES001 ES003 ES004 ES005

Date Sampled ------------ 29/05/2013 29/05/2013 29/05/2013 29/05/2013

Type of sample Soil Soil Soil Soil

Date extracted - 03/06/2013 03/06/2013 03/06/2013 03/06/2013 

Date analysed - 03/06/2013 03/06/2013 03/06/2013 03/06/2013 

Naphthalene mg/kg <0.1 <0.1 <0.1 <0.1 

Acenaphthylene mg/kg <0.1 <0.1 <0.1 <0.1 

Acenaphthene mg/kg <0.1 <0.1 <0.1 <0.1 

Fluorene mg/kg <0.1 <0.1 <0.1 <0.1 

Phenanthrene mg/kg <0.1 <0.1 <0.1 <0.1 

Anthracene mg/kg <0.1 <0.1 <0.1 <0.1 

Fluoranthene mg/kg <0.1 <0.1 <0.1 <0.1 

Pyrene mg/kg <0.1 <0.1 <0.1 <0.1 

Benzo(a)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 

Chrysene mg/kg <0.1 <0.1 <0.1 <0.1 

Benzo(b+k)fluoranthene mg/kg <0.2 <0.2 <0.2 <0.2 

Benzo(a)pyrene mg/kg <0.05 <0.05 <0.05 <0.05 

Indeno(1,2,3-c,d)pyrene mg/kg <0.1 <0.1 <0.1 <0.1 

Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 

Benzo(g,h,i)perylene mg/kg <0.1 <0.1 <0.1 <0.1 

Benzo(a)pyrene TEQ mg/kg <0.5 <0.5 <0.5 <0.5 

Surrogate p-Terphenyl-d14 % 92 95 93 91 
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Client Reference: CGS1706

Acid Extractable metals in soil

Our Reference: UNITS 91632-1 91632-2 91632-3 91632-4

Your Reference ------------- ES001 ES003 ES004 ES005

Date Sampled ------------ 29/05/2013 29/05/2013 29/05/2013 29/05/2013

Type of sample Soil Soil Soil Soil

Date digested - 03/06/2013 03/06/2013 03/06/2013 03/06/2013 

Date analysed - 03/06/2013 03/06/2013 03/06/2013 03/06/2013 

Arsenic mg/kg <4 12 9 8 

Cadmium mg/kg <0.4 <0.4 <0.4 <0.4 

Chromium mg/kg 2 9 9 9 

Copper mg/kg 3 48 26 24 

Lead mg/kg 19 70 31 29 

Mercury mg/kg <0.1 <0.1 <0.1 <0.1 

Nickel mg/kg 2 7 7 5 

Zinc mg/kg 19 390 210 140 
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Client Reference: CGS1706

Miscellaneous Inorg - soil 

Our Reference: UNITS 91632-1 91632-2 91632-3 91632-4

Your Reference ------------- ES001 ES003 ES004 ES005

Date Sampled ------------ 29/05/2013 29/05/2013 29/05/2013 29/05/2013

Type of sample Soil Soil Soil Soil

Date prepared - 04/06/2013 04/06/2013 04/06/2013 04/06/2013 

Date analysed - 04/06/2013 04/06/2013 04/06/2013 04/06/2013 

pH 1:5 soil:water pH Units 5.4 6.7 7.0 7.0 

Electrical Conductivity 1:5 soil:water µS/cm 36 22 46 28 
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Client Reference: CGS1706

Moisture 

Our Reference: UNITS 91632-1 91632-2 91632-3 91632-4

Your Reference ------------- ES001 ES003 ES004 ES005

Date Sampled ------------ 29/05/2013 29/05/2013 29/05/2013 29/05/2013

Type of sample Soil Soil Soil Soil

Date prepared - 03/06/13 03/06/13 03/06/13 03/06/13 

Date analysed - 04/06/13 04/06/13 04/06/13 04/06/13 

Moisture % 18 9.9 11 9.5 
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Client Reference: CGS1706

Method ID Methodology Summary

  Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 

Water samples are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 

Guideline on Investigation Levels for Soil and Groundwater.

 

  Org-014 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 

 

  Org-003 Soil samples are extracted with Dichloromethane/Acetone  and waters with Dichloromethane and analysed 

by GC-FID. F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and 

Groundwater.

 

  Org-012 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 

GC-MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater.

 

  Metals-020 ICP-

AES

Determination of various metals by ICP-AES. 

 

  Metals-021 CV-

AAS

Determination of Mercury by Cold Vapour AAS. 

 

  Inorg-001 pH - Measured using  pH meter and electrode in accordance with APHA 22nd ED, 4500-H+. 

 

  Inorg-002 Conductivity and Salinity - measured using a conductivity cell and dedicated meter, in accordance with APHA 

22nd ED 2510 and Rayment & Lyons.

 

  Inorg-008 Moisture content determined by heating at 105+/-5 deg C for a minimum of 4 hours.
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Client Reference: CGS1706

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

vTRH(C6-C10)/BTEXN in 

Soil 

Base ll Duplicate ll %RPD

Date extracted - 03/06/2

013

[NT] [NT] LCS-10 03/06/2013

Date analysed - 04/06/2

013

[NT] [NT] LCS-10 04/06/2013

TRH C6 - C9 mg/kg 25 Org-016 <25 [NT] [NT] LCS-10 102%

TRH C6 - C10 mg/kg 25 Org-016 <25 [NT] [NT] LCS-10 102%

Benzene mg/kg 0.2 Org-016 <0.2 [NT] [NT] LCS-10 90%

Toluene mg/kg 0.5 Org-016 <0.5 [NT] [NT] LCS-10 100%

Ethylbenzene mg/kg 1 Org-016 <1 [NT] [NT] LCS-10 106%

m+p-xylene mg/kg 2 Org-016 <2 [NT] [NT] LCS-10 107%

o-Xylene mg/kg 1 Org-016 <1 [NT] [NT] LCS-10 114%

naphthalene mg/kg 1 Org-014 <1 [NT] [NT] [NR] [NR]

Surrogate aaa-

Trifluorotoluene

% Org-016 116 [NT] [NT] LCS-10 116%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

svTRH (C10-C40) in Soil Base ll Duplicate ll %RPD

Date extracted - 03/06/2

013

[NT] [NT] LCS-2 03/06/2013

Date analysed - 04/06/2

013

[NT] [NT] LCS-2 04/06/2013

TRH C10 - C14 mg/kg 50 Org-003 <50 [NT] [NT] LCS-2 108%

TRH C15 - C28 mg/kg 100 Org-003 <100 [NT] [NT] LCS-2 111%

TRH C29 - C36 mg/kg 100 Org-003 <100 [NT] [NT] LCS-2 107%

TRH >C10-C16 mg/kg 50 Org-003 <50 [NT] [NT] LCS-2 108%

TRH >C16-C34 mg/kg 100 Org-003 <100 [NT] [NT] LCS-2 111%

TRH >C34-C40 mg/kg 100 Org-003 <100 [NT] [NT] LCS-2 107%

Surrogate o-Terphenyl % Org-003 86 [NT] [NT] LCS-2 104%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Date extracted - 03/06/2

013

[NT] [NT] LCS-2 03/06/2013

Date analysed - 03/06/2

013

[NT] [NT] LCS-2 03/06/2013

Naphthalene mg/kg 0.1 Org-012 

subset

<0.1 [NT] [NT] LCS-2 106%

Acenaphthylene mg/kg 0.1 Org-012 

subset

<0.1 [NT] [NT] [NR] [NR]

Acenaphthene mg/kg 0.1 Org-012 

subset

<0.1 [NT] [NT] [NR] [NR]

Fluorene mg/kg 0.1 Org-012 

subset

<0.1 [NT] [NT] LCS-2 114%

Phenanthrene mg/kg 0.1 Org-012 

subset

<0.1 [NT] [NT] LCS-2 107%

Anthracene mg/kg 0.1 Org-012 

subset

<0.1 [NT] [NT] [NR] [NR]

Fluoranthene mg/kg 0.1 Org-012 

subset

<0.1 [NT] [NT] LCS-2 108%
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Client Reference: CGS1706

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Pyrene mg/kg 0.1 Org-012 

subset

<0.1 [NT] [NT] LCS-2 115%

Benzo(a)anthracene mg/kg 0.1 Org-012 

subset

<0.1 [NT] [NT] [NR] [NR]

Chrysene mg/kg 0.1 Org-012 

subset

<0.1 [NT] [NT] LCS-2 101%

Benzo(b+k)fluoranthene mg/kg 0.2 Org-012 

subset

<0.2 [NT] [NT] [NR] [NR]

Benzo(a)pyrene mg/kg 0.05 Org-012 

subset

<0.05 [NT] [NT] LCS-2 129%

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 

subset

<0.1 [NT] [NT] [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 

subset

<0.1 [NT] [NT] [NR] [NR]

Benzo(g,h,i)perylene mg/kg 0.1 Org-012 

subset

<0.1 [NT] [NT] [NR] [NR]

Surrogate p-Terphenyl-

d14 

% Org-012 

subset

92 [NT] [NT] LCS-2 91%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

Acid Extractable metals 

in soil

Base ll Duplicate ll %RPD

Date digested - 03/06/2

013

[NT] [NT] LCS-1 03/06/2013

Date analysed - 03/06/2

013

[NT] [NT] LCS-1 03/06/2013

Arsenic mg/kg 4 Metals-020 

ICP-AES

<4 [NT] [NT] LCS-1 95%

Cadmium mg/kg 0.4 Metals-020 

ICP-AES

<0.4 [NT] [NT] LCS-1 93%

Chromium mg/kg 1 Metals-020 

ICP-AES

<1 [NT] [NT] LCS-1 98%

Copper mg/kg 1 Metals-020 

ICP-AES

<1 [NT] [NT] LCS-1 97%

Lead mg/kg 1 Metals-020 

ICP-AES

<1 [NT] [NT] LCS-1 94%

Mercury mg/kg 0.1 Metals-021 

CV-AAS

<0.1 [NT] [NT] LCS-1 105%

Nickel mg/kg 1 Metals-020 

ICP-AES

<1 [NT] [NT] LCS-1 97%

Zinc mg/kg 1 Metals-020 

ICP-AES

<1 [NT] [NT] LCS-1 97%

Page 10 of  12Envirolab Reference: 91632

Revision No:                R 00



Client Reference: CGS1706

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

Miscellaneous Inorg - soil Base ll Duplicate ll %RPD

Date prepared - 04/06/2

013

91632-1 04/06/2013 || 04/06/2013 LCS-1 04/06/2013

Date analysed - 04/06/2

013

91632-1 04/06/2013 || 04/06/2013 LCS-1 04/06/2013

pH 1:5 soil:water pH Units Inorg-001 [NT] 91632-1 5.4 || 5.2 || RPD: 4 LCS-1 103%

Electrical Conductivity 

1:5 soil:water

µS/cm 1 Inorg-002 <1 91632-1 36 || 42 || RPD: 15 LCS-1 108%

QUALITY CONTROL UNITS PQL METHOD Blank

Moisture 

Date prepared - [NT]

Date analysed - [NT]

Moisture % 0.1 Inorg-008 [NT]
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Client Reference: CGS1706

Report Comments:

Asbestos ID was analysed by Approved Identifier: Not applicable for this job

Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NA: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds

which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency

to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix

spike recoveries for the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is 

generally extracted during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%

for organics and 10-140% for SVOC and speciated phenols is acceptable.
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APPENDIX E  
SITE PHOTOGRAPHS 



 

Photograph 1: Dumped waste and abandoned vehicle 
 

 

Photograph 2: Abandoned vehicle 



 

 

Photograph 3: Bricks adjacent to and filled in tracks 
 

 

Photograph 4: Dumped waste, timber stockpile, and small fill mound adjacent to track 



 

 

Photograph 5:  Dumped waste adjacent track 
 

 

Photograph 6: Filled area 



 

 

Photograph 7: Fire pit area with dumped waste 
 

 

Photograph 8: Fill mound adjacent to fire pit area 



 

 

Photograph 9: Concrete fragments 
 

 

Photograph 10: Filling in area of concrete fragments 



 

 

 

Photograph 11: Fragments of possible asbestos containing material 
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