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EXECUTIVE SUMMARY 
 

This report presents the results of a non intrusive Phase 1 Contamination Assessment (PCA) 

and an intrusive Acid Sulphate Soil Assessment (ASSA) undertaken at the site identified as Lot 

34 in Deposited Plan 736908 and Lot 2 in Deposited Plan 517245, Freemans Drive, 

Cooranbong, NSW.  It is noted that an unformed Babers Road reserve bisects Lots 34 and 2 

and as such the unformed road reserve will form part of the final rezoning application and was 

therefore analysed as part of this assessment.  The site, colloquially referred to as Cooranbong 

Town Common, is proposed to be rezoned to allow redevelopment for sporting and community 

facilities including sports grounds, cricket wickets, multi-purpose courts, club-house, parking and 

cycleway/pedestrian links. 

 

We understand that the PCA was required to assess the potential for contamination prior to the 

proposed redevelopment for a recreational land use.  The ASSA was required to assess for the 

presence, or absence, of acid sulphate soils that may be encountered/disturbed during 

redevelopment.  We understand that this report is to be submitted to Lake Macquarie City 

Council as part of an application to have the subject site rezoned.  The assessments were 

carried out at the request of the Johnson Property Group Pty Limited (JPG) on behalf of the 

landowner Australasian Conference Association Limited.   

 

Prior to field work occurring on the site, we understand that Johnson Property Group forward a 

copy of our proposed scope of works / methodology to Council to ensure that proposed works 

would be acceptable to Council.  Further we understand no response was received from Council 

staff, and as such field work commenced in accordance with the scope of works / methodology 

proposed by DP. 

 

The assessment comprises a review of site history and other relevant background information as 

well as a site inspection.  No intrusive sampling was undertaken as part of the PCA, although 26 

test pits were excavated across the site as part of the ASSA. 

 

With regards to the PCA, on the basis of the information gathered during the site 

walkover/history review, DP considers that overall the potential for contamination at the site is 

low and that the site is compatible with the proposed recreational land uses from a 

contamination standpoint. 
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The results of the ASSA indicate that acid sulphate soils are present on site and may become an 

issue if the site is disturbed/excavated during the redevelopment.  Therefore, if soils on-site are 

to be disturbed/excavated as part of the proposed development, then it is recommended that 

redevelopment is undertaken in accordance with a site specific acid sulphate soil management 

plan prepared in accordance with ASSM (Ref 11).  The plan should be prepared following 

finalisation of development plans and would not prevent the site from being rezoned to allow 

recreational facilities to be constructed.. 
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REPORT ON  

PHASE 1 CONTAMINATION & ACID SULPHATE SOIL ASSESSMENT 

COORANBONG TOWN COMMON 

FREEMANS DRIVE, COORANBONG, NSW 

 

 

1 INTRODUCTION 

 

This report presents the results of a non intrusive Phase 1 Contamination Assessment (PCA) and 

an intrusive Acid Sulphate Soil Assessment (ASSA) undertaken at the above site by Douglas 

Partners Pty Ltd (DP).  The site, colloquially referred to as Cooranbong Town Common, is 

proposed to be rezoned to allow redevelopment for sporting and community facilities including 

sports grounds, cricket wickets, multi-purpose courts, club-house, parking and 

cycleway/pedestrian links. 

 

We understand that the PCA was required to assess the potential for contamination prior to the 

proposed redevelopment for a recreational land use.  The ASSA was required to assess the 

presence, or absence, of acid sulphate soils that may be encountered/disturbed during 

redevelopment.  We understand that this report is to be submitted to Lake Macquarie City Council 

as part of an application to have the subject site rezoned for recreational purposes.  The 

assessments were carried out at the request of the Johnson Property Group Pty Limited (JPG) on 

behalf of the landowner, Australasian Conference Association Limited.   

 

The assessment comprises a review of site history and other relevant background information as 

well as a site inspection.  No intrusive sampling was undertaken as part of the PCA, although 26 

test pits were excavated across the site as part of the ASSA. 

 

 

1.1 Purpose of the Assessment 

 

The objectives of the PCA were: 
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• Identify past and present potentially contaminating activities; 

• Identify potential contamination types; 

• Provide a preliminary assessment of potential site contamination; and  

• Assess the need for further investigations. 

 

The objective of the ASSA was to assess the presence or absence of acid sulphate soils on-site.  

 

 

1.2 Site Identification 

 

The site is identified as Lot 34 in Deposited Plan 736908 and Lot 2 in Deposited Plan 517245, 

located off Freemans Drive, near the intersection of Martinsville Road, Cooranbong, New South 

Wales.  The site is bounded by Freemans Drive to the east, Dora Creek to the north, and by 

existing community and rural/residential properties to the south and west, as shown in Drawing 1 

attached.  It is noted that an unformed Babers Road reserve bisects Lots 34 and 2.  It is expected 

that this unformed road reserve will form part of the final rezoning application and has therefore 

been included within this assessment. 

 

The site comprises an irregular area of about 13.6 ha and has a frontage to both Freemans Drive 

and Babers Road, and access from Martiansville Road. 

 
The site is located in the local government area of Lake Macquarie, Parish of Mandolong and 

county of Northumberland.  Lot 34 is currently zoned 1(2) Rural (Living) and 7(1) Conservation 

(Primary), whereas, Lot 2 is currently zoned 1(2) Rural (Living) and 7(2) Conservation 

(Secondary).   

 

 

1.3 Data Quality Objectives (DQOs)  

 

Data quality objectives (DQOs) have been developed to define the type and quality of data 

required to achieve the project objectives.   

 

The DQO process consists of a seven step planning approach, as defined in Australian Standard: 

Guide to the Sampling and Investigation of Potentially Contaminated Soil Part 1: Non-volatile and 

semi-volatile compounds (AS 4482.1) (Ref 1).  The DQO process includes the following steps: 
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1 State the Problem 

2 Identify the Decision 

3 Identify Inputs to the Decision 

4 Define the Boundary of the Assessment 

5 Develop a Decision Rule 

6 Specify Acceptable Limits on Decision Errors 

7 Optimise the Design for Obtaining Data 

 

Table 1 summarises the data quality objectives, indicating the components of each step and the 

sections where the steps have been addressed. 

 

Table 1 - Data Quality Objectives 

DQO Step Section Where DQO Addressed 

Define the problem S 1      Introduction 
S 1.1   Purpose of Assessment 

Identify the problem S 1      Introduction 
S 1.2   Site Identification 

Identify the inputs of the 
decision 

S 3      Physical Setting 
S 4      Site History 
S 5      Site Inspection / Observations 

Define the study boundaries S 1.2   Site Identification 
S 2      Scope of Works 
App A  Drawing 1 

Develop a decision rule S 6      Contaminants of Concern 
S 7      Assessment Criteria 

Specify tolerable limits on 
decision errors 

S 2      Scope of Work 
S 12    Limitations of this Report 

Optimise the design S 11    Conclusions and Recommendations 
 

 

 

2 SCOPE OF WORK 

 

The PCA was carried out generally in accordance with the staged assessment approach outlined 

in State Environmental Planning Policy No. 55 – Remediation of Land (SEPP 55 – Ref 2) and the 

Contaminated Site: Guidelines for Consultants Reporting on Contaminated Sites (NSW EPA – 

Ref 3).   
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The site was initially considered to have a low risk of contamination given the rural setting and 

undeveloped nature of the site and, as such, the scope of work undertaken was limited to the 

scope outlined below (as provided by Johnson Property Group to Council on 23 March 2007). 

 

In brief, DP’s scope of works included: 

 

• Collation and interpretation of data from the following sources:- 

o Published public data, including topographical, geological and hydrogeological 

maps; 

o Aerial photographs; 

o Historical land title records; 

o Groundwater bore licence search; 

o Section 149 (2 & 5) Planning Certificate; 

o NSW DEC public register of contaminated sites database search; 

• Site inspection to provide a visual assessment of conditions and potential contamination 

sources. 

• Assessment of acid sulphate soil conditions including: 

o Excavation of 26 test pits distributed across the site; 

o Screening of 78 soil samples collected for acid sulphate soils. 

o Analytical testing of seven selected soil samples at a NATA accredited laboratory 

for Suspension Peroxide Oxidation Combined Acidity & Sulphate (SPOCAS). 

• Preparation of a report outlining the works undertaken, the findings of the PCA and ASSA.  

The report format has been developed with respect to NSW EPA Guidelines for 

Consultants Reporting on Contaminated Sites (Ref 3). 

 

 

 
3 PHYSICAL SETTING 

 

3.1 Topography 

 

Reference to the topographical map for Morisset (Ref 4) and a site inspection indicates that 

topography at the site is dominated by Dora Creek along the northern boundary.  
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The site consisted of undulating slopes generally falling towards the north-east with slopes of less 

than 5°.  Several drainage gullies direct surface water runoff north towards Dora Creek.  Several 

smaller drainage ditches direct surface water runoff to the south-western side of Lot 2 where some 

ponded surface water was observed during the site walkover.  Water was also observed in Dora 

Creek.  The site was generally grass surfaced with mature trees lining Dora Creek and some of the 

gullies.  

 

 
3.2 Adjacent Site Uses 

 

Surrounding land uses include the following: 

 

• North – Across Dora Creek are several semi-rural residential properties and Alton Villas, 

Avondale Retirement Village.  

• East – Across Freemans Drive are rural/residential properties and some bushland 

surrounding Dora Creek.   

• South – Church with graveyard, fire station and rural properties. 

• West –  Rural properties with primarily grazing land uses 

 

The potential for contamination from the surrounding land uses to have impacted the subject site is 

considered to be low.   

 

 

3.3 Geology & Soil Landscape 

 

Reference to the draft 1:100 000 Geological Series Gosford-Lake Macquarie (Ref 5) indicates the 

site is underlain by the Quaternary sands and gravels. 

 

Reference to the 1:100 000 Soil Landscape Series Sheet (Ref 6) prepared by the Department of 

Conservation and Land Management of NSW indicates that the soil landscape for the site forms 

part of the Yarramalong group. The landscape in this group generally consists of gently undulating 

dissected alluvial plains on Quaternary sediments (see above), slope gradients of <5%, local relief 

to 10 m, meander scrolls, terraces, oxbows and back swamps.  

 

The Soil Landscape Sheet also suggests limitations of flooding, foundation hazard, seasonal water 

logging, stream bank erosion and low fertility. 
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3.4 Acid Sulphate Soils 

 

Reference to the Lake Macquarie Acid Sulphate Soil Risk Map (Ref 6), prepared by the 

Department of Land and Water Conservation (DLWC), indicates that there is a probability of acid 

sulphate soils within 1 metre of the natural ground surface within the site.  

 

Based on the mapping, intrusive investigation of acid sulphate soil conditions was warranted.  

Results the investigation is presented in Sections 8 and 9. 

 

 

3.5 Groundwater 

 

The regional groundwater flow regime is believed to be towards Dora Creek, which is located 

along the northern boundary of the site.  Given the site’s elevation (approximately 5 m AHD), the 

permanent groundwater table is likely to be present within 5 m of the ground surface, particularly 

within the lower lying areas of the site.    

 

It is noted that groundwater was observed in pits 4 and 7 - 12, at depths ranging from 1.9 m to 2.7 

m undertaken as part of the ASSA. 

 

A registered groundwater bore search was undertaken as part of the PCA.  The information 

provided by the Department Natural Resources (DNR) is presented in Appendix B.  Two registered 

bores were located within a 1.0 km radius of the site.  The closest bore (GW067263) appears to be 

located in the south-east corner of the site.  The authorised purpose of the bore was domestic 

stock.  The bore was installed to a depth of 6.0 m including a reported 3.0 m into fractured rock.  

The next closest registered bore was located approximately 500 m south-west of the site and also 

has similar construction installation/details.  

 

 

 
4 SITE HISTORY 

 
4.1 Regulatory Notices Search 

 

The NSW EPA web site was searched for any Regulatory Notices that may be current on the site 

issued under the Contaminated Land Management Act 1997.  Information obtained indicated that 

no Notices or Orders were issued for the site. 
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4.2 Historical Aerial Photographs 

 
Historical aerial photographs were reviewed dating back to the earliest available record (1954) and 

approximately every 10 or 20 years thereafter to assess any major changes to the site and 

surrounding areas during this period.  The following historical aerial photographs were reviewed: 

 

• Photograph – Lake Macquarie NSW 45-5027, Run 2L, dated 07.03.54; 

• Photograph – Gosford – Lake Macquarie NSW 1442 5117, dated 14.08.66; 

• Photograph – Gosford NSW 2315 06 Run 2, dated 27.05.75; 

• Photograph – Gosford NSW 4039 Run 3, dated 20.09.91; and 

• Photograph – Gosford NSW 4585 (M2511), Run 2, Scale 1:25 000, dated 25.02.06. 

 

1954 

The majority of the site appears to be developed for a rural grazing land use with vegetation 

consisting of grass lands, with scattered trees concentrated around Dora Creek.  Surrounding 

areas appeared to be either undeveloped or developed for a rural (grazing) land use.  Buildings, 

appearing to be a residence and church, were observed adjacent to Martinsville Road.  None of 

the surrounding properties had an intensive agricultural land use such as orchards, market 

gardens or poultry farms.   

 

1966 

The site and surrounding areas appear largely unchanged from the 1954 photograph.  An off-site 

orchard land use is visible across Freemans Drive to the south-east of the site.    

 

1975 

The site and surrounding areas appear largely unchanged from the 1954 photograph.  An 

additional residence and possibly the fire station have been constructed adjacent to the southern 

boundary of the site.  The former off-site orchard land use across Freemans Drive to the south-

east of the site was no longer present.  Large sheds, most likely poultry farms, were visible 

surrounding the site, although none of these land uses were present on adjacent properties.  An 

off-site orchard land use is visible across Dora Creek to the north of the site.   

 

1991 

The site and surrounding areas appear largely unchanged from the 1975 photograph and were 

also consistent with that encountered during the site walkover inspection.   
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The site to the north-west appears in the process of development for a medium density residential 

land use (Alton Villas Avondale Retirement Village).  The area to the south-east has been 

developed for residential housing.  The off-site orchard land use, visible across Dora Creek to the 

north of the site in the 1975 photograph, was no longer present. 

 

2006 

The site and surrounding areas appear to have remained generally unchanged, although trees 

onsite have gradually become sparser.  The neighbourhood park including outdoor auditorium 

appears to have been constructed.  

 

Change in Land Use   

Since the first aerial photograph in 1954, the site appears to have remained generally developed 

for a rural grazing land use.  An area in the south-east corner of the site was recently developed as 

park including outdoor auditorium.  No intensive agricultural land uses such as orchards or market 

gardens were observed on-site.  The off-site orchard land uses observed are unlikely to have 

affected the contamination status of the site as both of the former land uses were physically 

separated from the site by features such as Freemans Drive and Dora Creek.     

 

 

4.3 Information Obtained From Council 

 

A certificate issued under Section 149 (2 & 5) of the Environmental Planning and Assessment Act 

1979 was obtained for the site (dated 26 March 2007).  A copy of the certificates is provided in 

Appendix B.  No information indicating that the site may be potentially contaminated land by 

reason of its past/present use was provided in the certificates. 

 

A property enquiry was completed through Lake Macquarie City Council’s web site.  Council 

records showed that two previous development applications had been submitted for the site. 

Applications in 1992 and 1993 were for a Community Use-Erection of Foot Bridge and Toilets, and 

Music/Entertainment Pavilion.  No other pertinent information was obtained.  

 

 

4.4 Historical Land Titles 

 

The results of the title deed searches are summarised in Tables 2 and 3 below and a copy of the 

search results are included as Appendix B.   
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Table 2 – Results of Title Deed Search of Lot 2 
Date Registered Proprietor Occupation/Possible Land Use 

September 
1906 

Margaret Smith Unknown / Possibly Rural or Vacant 

August 1910 Leslie Edward Taylor Bridge Carpenter / Possibly Grazing or Vacant 

January 1938 # Australian Conference 
Association Limited Company / Possibly Grazing 

# Denotes current registered proprietor 
 

Table 3 – Results of Title Deed Search of Lot 34 
Date Registered Proprietor Occupation/Possible Land Use 
June 1911 William Joseph Russell Grazier / Grazing 

March 1920 Christian Rosendahl Unknown / Unknown, Possibly Grazing 

May 1923 # Australian Conference 
Association Limited Company / Possibly Grazing 

# Denotes current registered proprietor 
 

A summary of the historical title deeds indicates that the site has probably been vacant or had a 

primarily rural land use since around 1911.  The information acquired does not indicate that the 

site may be potentially contaminated as a result of historical land use at the site. 

 

 

 

5 SITE INSPECTION / OBSERVATIONS 

 

A site walkover and inspection was undertaken as part of the site activities outlined in Section 2.  

The site walkover was undertaken on the 11 April 2007 by Brent Kerry (Environmental Engineer / 

Associate) of DP.  The site features observed during the inspection are summarised below and are 

identified in Drawing 1 (Appendix A) where appropriate.   

 

The general site condition is consistent with that observed in the 2001 aerial photograph, with the 

site generally consisting of a clear area with generally mature trees scattered across the site, 

although the trees were concentrated in areas adjacent to Dora Creek and the gullies on-site.  

 

The south-east corner of the site consisted of a public park with playground, picnic, toilet and 

outdoor auditorium facilities.  Some minor reworking of on-site soils may have occurred in this area 

of the site as part of the construction of the infrastructure, although given the site’s elevation no 

significant quantities of filling appear to have been imported to site.   
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Photo 1 – Playground & Community Facilities 

 

Remaining areas of the site appear to have continued to be used for a rural grazing land use with 

cattle stockyards adjacent to Freemans Drive (north-east corner of site).  No significant filling was 

observed in the remaining areas of the site, although an area within the adjacent church site 

included a raised area with a retaining wall on the adjoining property boundary.  This raised area 

contained a sewer pump station (Photo 3).   

 

 
Photo 2 – Remaining Site Area from Freemans Drive 
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Photo 3 – Filling Retained on Adjacent Site Boundary 

 

Generally no significant signs of cutting or filling were observed at the site, other than those areas 

mentioned above.  This is consistent with the subsurface conditions encountered in the test pits 

excavated for the ASSA (Section 8.2).  No areas of surfical waste materials were observed at the 

site, other than fragments of a metal bath tub located in a small gulley (Photo 4) and stockpile of 

trees and branches positioned towards the southern site boundary (Photo 5).  Neither of the 

surficial materials would affect the site’s contamination status. 

 

 
Photo 4 – Metal Bath Tub 

 



  Page 12 of 25 
 

Report on Phase 1 Contamination Assessment & Acid Sulphate Soil Assessment Project 41487 
Town Common – Freemans Drive, Cooranbong June 2007 

 
Photo 5 – Stockpiled Trees & Branches 

 

 

 

6 CONTAMINANTS OF CONCERN 

 

6.1 Potential Contamination Sources 

 

Based on the findings of the desktop review and site walkover, DP considers that there is a low 

potential for contamination given the generally rural (grazing) land use.  The more intensive 

agricultural land uses such as the nearby historical orchard land uses were considered not to have 

the potential to adversely affect the site, as the land uses are not directly adjacent to the site 

boundary.  Therefore, any overspray of chemicals applied to these adjacent land uses would not 

have a significant affect on the contamination status of the subject site. 

 

 

7 ASSESSMENT CRITERIA 

 

The results of any future intrusive investigations or bulk soils that are imported during 

redevelopment of the site should be compared to appropriate assessment criteria selected from 

the following guidelines. 
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• NSW EPA (2006). Contaminated Sites - Guidelines for the Site Auditor 

Scheme (Ref 8); 

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

Station Sites, (Ref 9); 

• NSW EPA (1999). Environmental Guidelines: Assessment, Classification & 

Management of Liquid and Non-Liquid Wastes (Ref 10); 

• NSW Acid Sulphate Soil Management Advisory Committee (1998). Acid 

Sulphate Soil Manual (ASSM), (Ref 11) 

 

The NSW EPA Guidelines for the NSW Site Auditor Scheme contains National Environmental 

Health Forum (NEHF) investigation levels for various beneficial use scenarios including: low 

density residential (A), high density residential (D), recreational (E) and commercial/industrial (F).  

The levels of contaminants in soil are to be assessed against the adopted threshold 

concentrations, viz. the Health based Investigation levels (HIL) for recreational land uses and 

Provisional phytotoxicity based investigation levels for sandy loams (PPIL).  In addition to the 

threshold concentrations outlined in the above guidelines consideration of aesthetic issues (ie. soil 

odours or discolouration) is also required by Reference 8. 

 

The NSW EPA Guidelines for Assessing Service Station Sites are used to assess Petroleum 

Hydrocarbons (Total Petroleum Hydrocarbons (TPH), Benzene, Toluene, Ethyl Benzene & 

Xylenes (BTEX)) contamination across the site.  The criteria adopted for TPH and BTEX are those 

for a sensitive land use. 

 

The NSW EPA Environmental Guidelines for the Assessment, Classification & Management of 

Liquid & Non-Liquid Wastes should be used to assess the waste class of the fill/soils for possible 

off-site disposal or for material that are imported to site.  The waste classification guidelines are for 

waste disposal purposes only and are not relevant for assessing the suitability of site soils for the 

proposed land use. 

 

Reference is also made to the NSW Acid Sulphate Soil Management Advisory Committee, Acid 

Sulphate Soil Manual (ASSM) for the assessment of acid sulphate soils (ASS).  Results of ASS 

screening and further analytical tests were compared to action criteria described in the manual and 

were used to assess the likely presence of acid sulphate soils and/or the need for management of 

acid sulphate soils during redevelopment.   
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8 FIELD WORK 

 

8.1 Sampling Rationale & Laboratory Methods 

 

The field work for the ASSA was undertaken on 26 and 27 March 2007.  The field investigation 

comprised excavation of 26 test pits (Pit 1 to Pit 26) providing broad coverage of the site.  The pits 

were excavated using a Case Backhoe fitted with a 450 mm wide bucket.  Test pits were 

excavated to depths ranging from 2.5 to 2.8 m.   

 

The test pits were logged by a geo-environmental engineer who also collected soil samples at 

regular depth intervals for strata identification and testing purposes.  Sampling was carried out in 

accordance with the DP Field Procedures Manual.  

 

The approximate investigation locations are presented on Drawing 1, Appendix A.   

 

Acid sulphate pH screening tests (pH in water and pH in hydrogen peroxide) were undertaken on 

seventy six soil samples collected from the test pits.  The selected samples were screened for the 

presence of acid sulphate soil by measuring the soil pH in distilled water and the soil pH after 

forced oxidation using hydrogen peroxide.  ASSM (Ref 11) indicates that the oxidation of pyrite (or 

actual acid sulphate soil conditions) occurs when the soil pH in water is less than 4.0, and that the 

potential for forming acidic conditions exists when the difference between the soil pH in water and 

soil pH after forced oxidation using hydrogen peroxide is greater than 1.0.  Results of initial 

screening are summarised in Table 4 below. 

 

Based on the results of the screening tests, seven soil samples were forwarded to SGS Australia 

Pty Ltd for Suspension Peroxide Oxidation Combined Acidity & Sulphate (SPOCAS) testing.  

Detailed results are contained in the laboratory report sheets in Appendix D.  The results of the 

acid sulphate screening tests and laboratory analysis are summarised in Table 4 below. 

 

 

8.2 Field Work Results and Observations 

 

Results of the field work are summarised below and are included in the test pit report sheets 

attached in Appendix C.  These reports should be read in conjunction with the attached notes 

which define the descriptive terms and classification methods used. 
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The pits undertaken as part of the ASSA encountered slightly varied conditions across the site, 

and a broad summary is given below. 

 

SILT   Dark brown silt with some fine grained sand with a grass covering 

extending to depths 0.3 – 0.6 m. 

 

SANDY CLAY  Orange brown generally firm or stiff alluvial sandy clay with some silt 

generally extending to the limit of investigation (2.5 – 2.8 m).  Several 

pits encountered clayey sands or sands below depths of approximately 

1.5 m.   

 

Free groundwater was observed in pits 4 and 7 - 12, at depths ranging from 1.9 m to 2.7 m.  

Groundwater levels are affected by recent weather conditions and soil permeability, and can 

therefore vary with time. 
 

Visual and olfactory “screening” identified no distinct signs of potential contamination.  No filling 

was encountered in any of the 26 test pits excavated across the site. 

 

 

 

9 LABORATORY TESTING 

 

9.1 Soil Laboratory Results 

 

Acid sulphate pH screening tests (pH in water and pH in hydrogen peroxide) were undertaken on 

seventy six soil samples collected from the test pits.   

 

Based on the results of the screening tests, seven soil samples were forwarded to SGS Australia 

Pty Ltd for SPOCAS testing.  Detailed results are contained in the laboratory report sheets, 

presented in Appendix D.  The results of the acid sulphate screening tests and laboratory analysis 

are summarised in Table 4 below. 
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Table 4 – Results of Screening Tests and Laboratory Results 
Screening Test Results Laboratory Results 

pH 
Pit 

Sample 
Depth a     

(m) 
Sample Description 

pHF pHFOX pHF - 
pHFOX 

Strength  
of 

Reaction 
b 

pHKCL pHOX SPOS      
(%S) 

TAA    
(moles 

H+/tonne) 

TPA   
(moles 

H+/tonne) 

TSA 
(moles 

H+/tonne) 

0.5 Dark brown SILT 6.08 3.45 2.63 2 - - - - - - 
1.0 Orange brown SANDY CLAY 5.41 3.82 1.59 1 - - - - - - 01 

1.5 Orange brown SANDY CLAY 5.26 3.71 1.55 2 - - - - - - 
1.5 Orange brown SANDY CLAY 5.37 4.65 0.72 - - - - - - - 

2.0 
Orange brown mottled grey 

SANDY CLAY 5.75 4.35 1.40 1 - - - - - - 02 

2.5 
Orange brown mottled grey 

SANDY CLAY 5.88 5.13 0.75 - - - - - - - 

0.5 Dark brown SILT 4.60 2.76 1.84 2 4.5 7.2 0.014 29 <5 <5 
1.0 Orange brown SANDY CLAY 5.41 3.63 1.78 - 5.4 6.5 <0.005 6 <5 <5 03 

1.5 Orange brown SANDY CLAY 5.54 4.57 0.97 - - - - - - - 
1.5 Orange brown SANDY CLAY 4.83 3.85 0.98 - - - - - - - 

2.0 
Orange brown mottled dark 

grey SANDY CLAY 4.56 3.73 0.83 - - - - - - - 04 

2.5 
Orange brown mottled dark 

grey SANDY CLAY 4.84 3.82 1.02 - - - - - - - 

0.5 Dark brown SILT 4.95 4.22 0.73 - - - - - - - 
1.0 Orange brown CLAY 5.12 4.09 1.03 1 - - - - - - 05 

1.5 Orange brown CLAY 5.18 4.25 0.93 - - - - - - - 
Sands to loamy sands 0.03 18 18 18 

Sandy loams to light clays 0.06e/0.03f 36e/18f 36e/18f 36e/18f Guideline 

Medium to heavy clays 

<4c <3.5d �1 - - - 

0.1e/0.03f 62e/18f 62e/18f 62e/18f 
Legend to Table 4: 
a. Depth below ground surface       c For actual acid sulphate soils (AASS) 
b. Strength of Reaction        d Indicative value only for Potential Acid Sulphate Soils (PASS) 
1 denotes no or slight reaction        e ASSMAC Action Criteria for disturbance of 1-1000 tonnes of material 
2 denotes moderate reaction       f ASSMAC Action Criteria for disturbance of more than 1000 tonnes 
3 denotes violent reaction       NT Not Tested 
F denotes bubbling/frothy reaction indicative of organics of material 
C denotes colour change 
H denotes heat change 
O denoted odour 
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Table 4 – Results of Screening Tests and Laboratory Results (con’t) 
Screening Test Results Laboratory Results 

Pit 
Sample 
Depth a     

(m) 
Sample Description 

pH 

Strength  
of 

Reaction 
b 

pHKCL pHOX SPOS      
(%S) 

TAA    
(moles 

H+/tonne) 

TPA   
(moles 

H+/tonne) 

TSA 
(moles 

H+/tonne) 

1.5 
Orange brown mottled orange 

grey CLAY 5.23 5.09 0.14 
- - - - - - - 

2.0 
Orange brown mottled grey 

SANDY CLAY 5.53 4.76 0.77 - - - - - - - 06 

2.5 
Orange brown mottled grey 

CLAY 5.57 4.75 0.82 - - - - - - - 

0.5 Dark brown SILT 4.82 3.23 1.59 1 - - - - - - 
1.0 Orange brown CLAY 5.01 3.41 1.60 1 4.2 3.8 0.009 61 60 <5 07 

1.5 Orange brown CLAY 4.91 3.67 1.24 1 - - - - - - 

1.5 
Orange brown mottled grey 

SANDY CLAY 4.85 4.33 0.52 
- - - - - - - 

08 

2.0 
Orange red mottled light grey 

CLAYEY SAND 5.16 4.42 0.74 
- - - - - - - 

0.3 Dark brown SILT 4.98 2.86 2.12 1C 4.1 5.1 0.020 67 19 <5 

1.0 
Grey mottled orange brown 

SILT 5.19 4.82 0.37 
- - - - - - - 09 

1.5 
Grey mottled orange brown 

SILT 5.06 4.50 0.56 
- - - - - - - 

1.5 
Orange brown mottled grey 

CLAY 4.94 3.77 1.17 
1 - - - - - - 

10 

2.5 
Orange brown mottled grey 

CLAYEY SAND 5.29 4.43 0.86 
1 - - - - - - 

Sands to loamy sands 0.03 18 18 18 

Sandy loams to light clays 0.06e/0.03f 36e/18f 36e/18f 36e/18f Guideline 

Medium to heavy clays 

<4c <3.5d �1 - - - 

0.1e/0.03f 62e/18f 62e/18f 62e/18f 
Legend to Table 4: 
a Depth below ground surface       c For actual acid sulphate soils (AASS) 
b Strength of Reaction        d Indicative value only for Potential Acid Sulphate Soils (PASS) 
1 denotes no or slight reaction        e ASSMAC Action Criteria for disturbance of 1-1000 tonnes of material 
2 denotes moderate reaction       f ASSMAC Action Criteria for disturbance of more than 1000 tonnes 
3 denotes violent reaction       NT Not Tested 
F denotes bubbling/frothy reaction indicative of organics of material 
C denotes colour change O denoted odour 
H denotes heat change 
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Table 4 – Results of Screening Tests and Laboratory Results (con’t) 
Screening Test Results Laboratory Results 

Pit 
Sample 
Depth a     

(m) 
Sample Description 

pH 

Strength  
of 

Reaction 
b 

pHKCL pHOX SPOS      
(%S) 

TAA    
(moles 

H+/tonne) 

TPA   
(moles 

H+/tonne) 

TSA        
(moles 

H+/tonne) 

0.5 
Orange brown mottled grey 

CLAY 4.72 4.11 0.61 
- - - - - - - 

1.0 
Orange brown mottled grey 

CLAY 4.87 4.26 0.61 
- - - - - - - 11 

1.5 
Orange brown mottled grey 

CLAY 4.70 4.33 0.37 
- - - - - - - 

1.5 
Orange brown mottled orange 

grey CLAYEY SAND 4.99 4.97 0.02 2 - - - - - - 

2.0 
Orange brown mottled orange 

grey CLAYEY SAND 5.68 5.23 0.45 2 - - - - - - 12 

2.5 
Orange brown mottled orange 

grey CLAYEY SAND 6.00 5.05 0.95 1 - - - - - - 

0.5 Orange brown SANDY CLAY 5.47 4.35 1.12 - - - - - - - 
1.0 Orange brown SANDY CLAY 5.10 4.52 0.58 - - - - - - - 13 
1.5 Orange brown SANDY CLAY 5.09 4.51 0.58 - - - - - - - 

1.5 Orange brown SANDY CLAY 5.50 4.53 0.97 - - - - - - - 
14 

2.5 brown CLAYEY SAND 5.53 4.48 1.05 - - - - - - - 

0.6 
Orange brown mottled dark 

grey CLAY 5.32 4.63 0.69 
3 - - - - - - 

1.2 
Orange brown mottled light 

grey CLAY 4.84 4.22 0.62 - - - - - - - 15 

1.5 
Orange brown mottled light 

grey CLAY 4.93 4.24 0.69 - - - - - - - 

Sands to loamy sands 0.03 18 18 18 

Sandy loams to light clays 0.06e/0.03f 36e/18f 36e/18f 36e/18f Guideline 

Medium to heavy clays 

<4c <3.5d �1 - - - 

0.1e/0.03f 62e/18f 62e/18f 62e/18f 
Legend to Table 4: 
a Depth below ground surface       c For actual acid sulphate soils (AASS) 
b Strength of Reaction        d Indicative value only for Potential Acid Sulphate Soils (PASS) 
1 denotes no or slight reaction        e ASSMAC Action Criteria for disturbance of 1-1000 tonnes of material 
2 denotes moderate reaction       f ASSMAC Action Criteria for disturbance of more than 1000 tonnes 
3 denotes violent reaction       NT Not Tested 
F denotes bubbling/frothy reaction indicative of organics of material 
C denotes colour change O denoted odour 
H denotes heat change 
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Table 4 – Results of Screening Tests and Laboratory Results (con’t) 
Screening Test Results Laboratory Results 

Pit 
Sample 
Depth a     

(m) 
Sample Description 

pH 

Strength  
of 

Reaction 
b 

pHKCL pHOX SPOS      
(%S) 

TAA    
(moles 

H+/tonne) 

TPA   
(moles 

H+/tonne) 

TSA 
(moles 

H+/tonne) 

1.2 
Orange brown mottled orange 

grey CLAY 5.04 4.14 0.90 
- - - - - - - 

2.0 
Orange brown mottled grey 

CLAY 4.62 4.10 0.52 - - - - - - - 16 

2.5 
Orange brown mottled grey 

CLAY 4.94 3.63 1.31 - 5.3 5.4 <0.005 12 10 <5 

0.6 Orange brown SANDY CLAY 5.24 4.12 1.12 1 - - - - - - 

1.2 
Orange brown mottled orange 

grey CLAY 5.40 4.71 0.69 - - - - - - - 17 

1.5 
Orange brown mottled orange 

grey CLAY 5.53 4.00 1.53 - - - - - - - 

1.2 Orange brown SANDY CLAY 5.68 5.10 0.58 - - - - - - - 

2.0 Grey brown SAND 5.58 4.69 0.89 - - - - - - - 18 

2.5 Grey brown SAND 5.52 4.92 0.60 - - - - - - - 

0.6 
Orange brown mottled grey 

CLAY 5.63 5.03 0.60 3 - - - - - - 

1.2 
Orange brown mottled grey 

CLAY 5.30 4.70 0.60 - - - - - - - 19 

1.5 
Orange brown mottled grey 

CLAY 5.26 4.42 0.84 - - - - - - - 

1.2 Light brown SAND 5.61 3.80 1.81 - 5.5 6.3 0.005 10 <5 <5 
2.0 Light brown SAND 5.55 4.32 1.23 - - - - - - - 20 
2.5 Light brown CLAYEY SAND 5.54 3.61 1.93 - - - - - - - 

Sands to loamy sands 0.03 18 18 18 

Sandy loams to light clays 0.06e/0.03f 36e/18f 36e/18f 36e/18f Guideline 

Medium to heavy clays 

<4c <3.5d �1  - - 

0.1e/0.03f 62e/18f 62e/18f 62e/18f 
Legend to Table 4: 
a Depth below ground surface       c For actual acid sulphate soils (AASS) 
b Strength of Reaction        d Indicative value only for Potential Acid Sulphate Soils (PASS) 
1 denotes no or slight reaction        e ASSMAC Action Criteria for disturbance of 1-1000 tonnes of material 
2 denotes moderate reaction       f ASSMAC Action Criteria for disturbance of more than 1000 tonnes 
3 denotes violent reaction       NT Not Tested 
F denotes bubbling/frothy reaction indicative of organics of material 
C denotes colour change O denoted odour 
H denotes heat change 
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Table 4 – Results of Screening Tests and Laboratory Results (con’t) 
Screening Test Results Laboratory Results 

Pit 
Sample 
Depth a     

(m) 
Sample Description 

pH 

Strength  
of 

Reaction 
b 

pHKCL pHOX SPOS      
(%S) 

TAA    
(moles 

H+/tonne) 

TPA   
(moles 

H+/tonne) 

TSA 
(moles 

H+/tonne) 

0.6 Orange brown SANDY CLAY 5.69 4.52 1.17 1 - - - - - - 
1.2 Orange brown SANDY CLAY 5.43 4.82 0.61 1 - - - - - - 21 

1.5 
Orange brown mottled grey 

CLAY 5.45 4.75 0.70 1 - - - - - - 

1.2 Grey mottled orange CLAY 5.15 4.46 0.69 - - - - - - - 

2.0 Grey mottled orange CLAY 4.98 4.14 0.84 - - - - - - - 22 

2.5 
Grey mottled brown CLAYEY 

SAND 5.11 3.82 1.29 
- - - - - - - 

0.6 Orange brown SANDY CLAY 5.26 4.57 0.69 1 - - - - - - 
1.2 Orange brown SANDY CLAY 5.62 4.63 0.99 - - - - - - - 23 
1.5 Orange brown SAND 5.60 5.18 0.42 - - - - - - - 

1.2 
Orange brown mottled grey 

SANDY CLAY 5.10 4.06 1.04 
1 - - - - - - 

2.0 
Light brown mottled orange 

brown CLAYEY SAND 5.65 5.02 0.63 
2 - - - - - - 24 

2.5 
Light brown mottled orange 

brown CLAYEY SAND 5.50 3.48 2.02 
- 5.7 6.0 <0.005 6 <5 <5 

Sands to loamy sands 0.03 18 18 18 

Sandy loams to light clays 0.06e/0.03f 36e/18f 36e/18f 36e/18f Guideline 

Medium to heavy clays 

<4c <3.5d �1 - - - 

0.1e/0.03f 62e/18f 62e/18f 62e/18f 
Legend to Table 4: 
a Depth below ground surface       c For actual acid sulphate soils (AASS) 
b Strength of Reaction        d Indicative value only for Potential Acid Sulphate Soils (PASS) 
1 denotes no or slight reaction        e ASSMAC Action Criteria for disturbance of 1-1000 tonnes of material 
2 denotes moderate reaction       f ASSMAC Action Criteria for disturbance of more than 1000 tonnes 
3 denotes violent reaction       NT Not Tested 
F denotes bubbling/frothy reaction indicative of organics of material 
C denotes colour change O denoted odour 
H denotes heat change 
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Table 3 – Results of Screening Tests and Laboratory Results (con’t) 
Screening Test Results Laboratory Results 

Pit 
Sample 
Depth a     

(m) 
Sample Description 

pH 

Strength  
of 

Reaction 
b 

pHKCL pHOX SPOS      
(%S) 

TAA    
(moles 

H+/tonne) 

TPA   
(moles 

H+/tonne) 

TSA 
(moles 

H+/tonne) 

25 0.6 Orange brown SANDY CLAY 4.35 4.33 0.02 - - - - - - - 

 1.2 Orange brown SAND 5.40 5.05 0.35 1 - - - - - - 

 1.5 Orange brown SAND 5.48 4.70 0.78 1 - - - - - - 

26 1.2 Orange brown SANDY CLAY 4.82 4.07 0.75 - - - - - - - 

 2.0 Light brown CLAYEY SAND 5.30 4.67 0.63 - - - - - - - 

 2.5 Light brown CLAYEY SAND 5.30 4.69 0.61 - - - - - - - 

Sands to loamy sands 0.03 18 18 18 

Sandy loams to light clays 0.06e/0.03f 36e/18f 36e/18f 36e/18f Guideline 

Medium to heavy clays 

<4c <3.5d �1 - - - 

0.1e/0.03f 62e/18f 62e/18f 62e/18f 
Legend to Table 4: 
a Depth below ground surface       c For actual acid sulphate soils (AASS) 
b Strength of Reaction        d Indicative value only for Potential Acid Sulphate Soils (PASS) 
1 denotes no or slight reaction        e ASSMAC Action Criteria for disturbance of 1-1000 tonnes of material 
2 denotes moderate reaction       f ASSMAC Action Criteria for disturbance of more than 1000 tonnes 
3 denotes violent reaction       NT Not Tested 
F denotes bubbling/frothy reaction indicative of organics of material 
C denotes colour change O denoted odour 
H denotes heat change 
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10 DISCUSSION OF RESULTS 

 
10.1 Phase 1 Contamination Assessment 

 

DP considers that overall the potential for contamination at the site is low based on following 

information: 

 
• Historical rural (grazing) land use generally continuing to-date; 

• No signs of potential contamination identified during the site walkover; and  

• Test pit investigations undertaken as part of the ASSA did not encounter any filling, or 

other visual or olfactory signs of contamination. 

 

 
10.2 Acid Sulphate Soil Assessment 

 
A discussion of the ASSA results (summarised in Section 9) are provided below. 

 

POCAS testing evaluates the “sulphur trail” and the “acid trail” of a soil sample to determine if 

actual acid sulphate soil (AASS) or potential acid sulphate soil (PASS) is present.  The “sulphur 

trail” measures the unoxidised sulphur compounds (Spos), whereas the “acid trail” is measured 

by the total actual acidity (TAA), the total potential acidity (TPA) or the total sulphidic acidity 

(TSA). 

 

The action criteria for the “sulphur trail” and the “acid trail” specified in the ASSM guidelines 

(Ref 11) are a function of the texture of the soil and quantity of soil disturbed.  AASS or PASS 

are considered to be present if either the “sulphur trail” or the “acid trail’ action criteria are 

exceeded (refer to Table 4 for criteria). 

 

The action criteria were exceeded in the following samples: 

 

• Pit 3 at 0.5 m reported a TAA of 29 moles H+ / tonne in silt with trace fine grained sand. 

• Pit 7 at 1.0 m reported a TAA of 61 moles H+ / tonne and TPA of 60 moles H+ / tonne in 

clay with some silt. 

• Pit 9 at 0.3 m reported a TAA of 67 moles H+ / tonne and TPA of 19 moles H+ / tonne in 

silt with trace to some fine grained sand. 



 Page 23 of 25 

Report on Phase 1 Contamination Assessment & Acid Sulphate Soil Assessment Project 41487 
Town Common – Freemans Drive, Cooranbong June 2007 

 

The results of the SPOCAS testing were evaluated against the action criteria for excavation of 

greater than 1000 tonnes of soil.  The results show that the acid trail is above the criteria in three 

of the seven samples tested. The sulphur trail, however, was below the action criteria in all 

samples tested.    

 

The investigation results indicate that: 

 

• The soils have been laid down in an alluvial environment, with inflows of stream alluvium 

that results in rapid lateral and vertical changes in material types; 

• Remnant sulphide content is generally low as a result of prior oxidation and only isolated 

samples retain detectable levels of oxidisable sulphide, although the levels are below 

that of the ASSM Guidelines (Ref 11); 

• The retained acid content of some soils are in excess of threshold guidelines for AASS 

and is probably the result of oxidation of a low (prior) sulphide content. 

• The AASS extend from near surface silt soils (ie. Pit 9 @ 0.3 m) to the underlying clay 

soils (ie, Pit 9 @ 1.0 m).  Further the screening results suggest that areas affected by 

ASSS cannot be segregated from those area not affected by AASS.   

 

Mobilisation of the acid within these soils and resulting leachate may have an adverse effect on 

the surrounding environment, such as Dora Creek.     

 

 

11 CONCLUSIONS AND RECOMMENDATIONS 

 

Douglas Partners Pty Ltd (DP) conducted a non-intrusive PCA and an intrusive Acid Sulphate 

Soil Assessment (ASSA) at the site identified as Lot 34 in Deposited Plan 736908 and Lot 2 in 

Deposited Plan 517245, Freemans Drive, Cooranbong, NSW.  It is noted that an unformed 

Babers Road reserve bisects Lots 34 and 2 and as such the unformed road reserve will form 

part of the final rezoning application and was therefore included in this assessment. 
 

We understand that the PCA was required to assess the potential for contamination prior to the 

proposed redevelopment of the site for a recreational land use.  The ASSA was required to 

assess for the presence or absence of acid sulphate soils that may be encountered/disturbed 

during redevelopment.   
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With regards to the PCA, on the basis of the information gathered during the site 

walkover/history review, DP considers that overall the potential for contamination at the site is 

low and that the site is compatible with the proposed recreational land uses from a 

contamination standpoint. 

 

The results of the ASSA indicate that acid sulphate soils are present on site and may become an 

issue if the site is disturbed/excavated during the redevelopment.  Therefore, if soils on site are 

to be disturbed/excavated as part of the proposed development, then it is recommended that 

redevelopment is undertaken in accordance with a site specific acid sulphate soil management 

plan prepared in accordance with ASSM (Ref 11).  The plan should be prepared following 

finalisation of development plans and would not prevent the land from being rezoned to allow 

recreational facilities on the site. 

 

 

 

12 LIMITATIONS OF THIS REPORT 

 

DP have performed investigation and consulting services for this project in general accordance 

with current professional and industry standards for Preliminary Contamination Assessments.  

The scope of the work was detailed in DP’s proposal (Ref 2185) dated 23 March 2007 and 

accepted by Johnson Property Group Pty Ltd in a written communications dated 21 and 23 

March 2007. 

 

The PCA assessment is necessarily based on the results of a desktop site historical search and 

site inspection only and did not include surface or subsurface sample screening and/or chemical 

testing.  DP does not assume any liability for site conditions not observed or accessible during 

the time of the inspection.  It is noted that this assessment does not constitute a hazardous 

material building assessment.  

 

Given the site’s historical land use there is the potential for isolated areas of filling to be 

identified prior to and during development of the site.  These areas may need to be excavated 

and the waste materials generated disposed to landfill.  If areas of filling are identified during 

redevelopment of the site then advice should be sought from an appropriately qualified 

environmental consultant. 
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This report and associated documentation and the information herein have been prepared solely 

for the use of Johnson Property Group Pty Ltd any reliance assumed by third parties on this 

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

third parties cannot be transferred to DP. 

 

DOUGLAS PARTNERS PTY LTD Reviewed by 

 

 

Brent Kerry Ronnie Tong 
Environmental Engineer / Associate Principal 
 

 

 

Lindsay Rockett 

Senior Associate  
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APPENDIX C 
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APPENDIX D 
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