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EXECUTIVE SUMMARY 
 
This report details the methodology and results of a phase 1 contamination assessment with 

limited intrusive sampling undertaken by Douglas Partners Pty Ltd (DP) at part of the Morling 

College site at 128 Herring Road, Macquarie Park. It is understood the assessment has been 

requested for planning and conceptual design purposes associated with a proposed staged 

residential development comprising five stages of multi-storey residential unit blocks. Several 

basement levels of car parking are proposed for each apartment building. 

 
The objectives of the assessment were to investigate the potential for on-site soil and 

groundwater contamination, particularly focussing on the proposed Stage 1, and to a lesser 

extent the remaining stages of proposed development, provide an opinion on the suitability of 

the site for the proposed development, provide a preliminary in situ waste classification of soils / 

materials encountered in the bores,  and provide recommendations for further assessment 

and/or remediation, if considered necessary. 

 

The site comprises the whole of Lot B in DP368446 and part Lot 1 in DP876482 and occupies 

an area of approximately 1.7 hectares. The site is bound to the south-east by Herring Road, to 

the north-east by Dunmore Lang College (part of Macquarie University), to the north-west by the 

Cochlear Building site and a day-care centre (part of Macquarie University) and to the south-

west by the remaining grounds of Morling College. 

 

At the time of conducting the assessment, the site was being utilised by the Morling College 

including administration, parking, accommodation, recreation and sporting uses. The site has a 

general fall towards the north-west and is predominantly grass covered and landscaped apart 

from a small number of dwellings, administration building, a mens accommodation building, car 

parking and a few sheds. Filling was noted in an earth mound at the Herring Road frontage and 

at the rear of the site forming a level playing field.  The site location and general layout is 

presented in Drawing 1, Appendix B.  

 

From the site history information obtained, it is apparent that the site was previously used for  

agricultural purposes including poultry farming and tea tree planting. An underground storage 

tank (UST) was also apparently installed (but never used) in the centre of the site, underneath 



 

 

one of the existing sheds (see Drawing 1). It should be noted that there was no visual evidence 

of the UST on the ground surface. 

 

Soil/ filling samples were collected from twelve bores (Bores 1A to 8A, 9 to 12) spaced across 

the site. The sampling locations were set out non-systematically to gain broad information on 

sub-surface conditions across the site.  Surficial topsoil and/or shallow filling were encountered 

generally across the site, with the exception of deeper filling in the earth mound and close to the 

creek at the rear of the property (i.e. filling up to 1.4 m).  The topsoil and filling were found to be 

underlain by residual silty clay. Deeper bores drilled for geotechnical purposes identified 

siltstone, shale and sandstone bedrock beneath the silty clay. Some asbestos fragments were 

identified in the filling comprising the earth mound. Groundwater (or potentially seepage water) 

was measured in two bores at depths of 5 m and 7.2 m below existing grade. 

 

A total of eighteen soil samples were sent to the primary laboratory for analysis for a 

combination of heavy metals, TPH, BTEX, PAH, OCP, PCB, Phenols and asbestos.   

 

Given the proposed multi-storey residential land use, the results of soil analysis were compared 

to the criteria given in the NSW DEC (2006) Contaminated Sites Guidelines for the NSW Site 

Auditor Scheme 2nd edition, for residential development within minimal soil access [Column 2 

HIL] and NSW EPA provisional phytotoxicity based investigation levels (PPBIL, Column 5). The 

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

Threshold Concentration for sensitive land uses for petroleum hydrocarbons were used for 

results comparison. The approach adopted by the Western Australian Health Department  for 

asbestos in soils was used for the assessment of asbestos. The NSW DECC Waste 

Classification Guidelines 2008 were used in the preliminary waste classification of the soils. 

 

The results of the soil analysis indicate that the organic and inorganic contaminant 

concentrations in all sampled soils were within the site assessment criteria (SAC). It is noted, 

however, that none of the bores were in close proximity to the UST. 

 

The findings of this phase 1 contamination assessment indicate that the site, in general, is not 

likely to present a significant risk of hazard to human health or the environment and is basically 

environmentally suitable for the proposed staged residential development, subject to the 

following: 



 

 

 

• Disposal of the soils in the earth mound at the south-eastern boundary of the site at a 

licensed landfill facility as Asbestos Waste. Note that further assessment of the earth mound 

may delineate a smaller volume of impacted soils requiring this classification and disposal; 

• Further, more detailed investigations into soil contamination must be carried out in the 

vicinity of the UST location, as indicated on Drawing 1. The investigations should be aimed 

at assessing any soil contamination resulting from past leaks from the UST; 

• Validation of existing building footprints upon completion of demolition and removal from the 

site. This will entail a visual assessment of the ground surface for evidence of asbestos-

containing materials complimented with appropriate sampling and testing;  

• Validation of the UST pit once the UST is located and subsequently removed and disposed 

off site; 

• Additional ex situ assessment of excavated soils (particularly filling and topsoil) to confirm or 

otherwise the preliminary waste classifications provided in this report; 

• Additional sampling and testing of soils to be retained on site, such that sample numbers 

comply with the NSW EPA Sampling Design Guidelines; and 

• A ground water assessment, particularly given the potential presence of an UST and the 

depth of basement excavation proposed, which may require dewatering. The assessment 

should include groundwater monitoring wells positioned both hydraulically upgradient and 

down-gradient of the UST. 

 

 



 

 

Glossary of Terms 
 

As  arsenic 

Bgl  below ground level 

B(a)P  benzo(a)pyrene (a polycyclic aromatic hydrocarbon compound) 

BTEX benzene, toluene, ethyl benzene, total xylenes (monocyclic aromatic 

hydrocarbons) 

Cd cadmium 

Cr chromium (total) 

Cr(III) chromium with oxidation state III (stable in normal environments) 

Cr(VI) chromium with oxidation state VI (typically not stable in normal 

environments) 

Cu copper 

C6–C9  light hydrocarbon chain groups 

C10–C14 medium hydrocarbon chain groups 

C15–C28 heavy hydrocarbon chain groups 

C29–C36 heavy hydrocarbon chain groups 

DEC  Department of Environment and Conservation 

DECC  Department of Environment and Climate Change 

DECCW Department of Environment, Climate Change and Water 

DIPNR  Department of Infrastructure, Planning and Natural Resources 

DNR  Department of Natural Resources 

DWE  Department of Water and Energy 

DP  Douglas Partners Pty Ltd 

EPA  Environment Protection Authority 

GW  groundwater 

ha  hectares 

HIL NSW EPA Contaminated Sites: Guidelines for the NSW Site Auditors 

Scheme, 2nd Edition 2006. Health-based investigation levels (Columns 

1 to 4) 

Hg  mercury 

m  metres 

mg/kg milligrams per kilogram (or parts per million) 

NATA National Association of Testing Authorities 



 

 

Ni nickel 

NSW New South Wales 

OCP organochlorine pesticides 

PAH polycyclic aromatic hydrocarbon 

Pb lead 

PCB polychlorinated biphenyls 

PID photo ionisation detector 

TPH total petroleum hydrocarbons 

VOC Volatile Chlorinated Hydrocarbons 

Zn zinc
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1. INTRODUCTION 
 

This report details the methodology and results of a Phase 1 Contamination Assessment 

with limited intrusive sampling undertaken by Douglas Partners Pty Ltd (DP) at Morling 

College (College), located at 128 Herring Road, Macquarie Park. The assessment was 

commissioned, in conjunction with a preliminary geotechnical investigation, by Lipman 

Properties Pty Ltd (Lipman).  The assessment was required for planning and conceptual 

design purposes.  

 

It is understood that part of the Morling College site is proposed for subdivision and staged 

development (five stages) into multi-storey residential apartment buildings. Stage 1 of the 

development is proposed for the eastern corner of the College, whilst the remaining stages 

will be located along the north-eastern boundary of the College, and south-west of Stage 1, 

as indicated on the Concept Plan (Drawing A103) in Appendix A of this report. Drawing 1 in 

Appendix B shows the site boundaries. It is also understood that each of the proposed multi-

storey apartment buildings are likely to have up to three basement car parking levels.  

 

The objectives of the assessment were to: 

• investigate the potential for on-site soil and groundwater contamination, particularly 

focussing on the proposed Stage 1, and to a lesser extent the remaining stages of the 

proposed development which will be investigated in more detail at a later stage (note 

that the remainder of the College Land is not covered by this assessment);  
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• provide an opinion on the suitability of the site for the proposed development; 

• provide a preliminary in situ waste classification of soils / materials encountered in the 

bores; and 

• provide recommendations for further assessment and/or remediation, if considered 

necessary. 

 

A preliminary geotechnical investigation was carried out concurrently and is reported 

separately under project number 71476.00. 

 

 

 

2. SCOPE OF WORKS 
 
In order to achieve the objectives of this assessment, the scope of works was as follows:- 

• Search the current and historical titles and Deposited Plans to identify previous owners; 

• Search the historical aerial photos to identify land uses and changes in the land that may 

indicate a potential for contamination; 

• Search the Contaminated Land Register for Notices issued under the Contaminated 

Land Management Act  (CLM Act)1997; 

• Search WorkCover database records for any Dangerous Goods Licence or other 

approvals that may indicate contaminating activities; 

• Search of the licensed Groundwater Bore database applicable to the region; 

• Search City of Ryde Council for information pertaining to the site; 

• Site inspection by an environmental scientist/engineer to identify site features, site 

activities and any areas of environmental concern; 

• Obtain a limited number of samples of soil/filling from twelve (12) test bore locations, as 

shown on Drawing 1, Appendix B.  Sampling locations were placed broadly across the 

site in order to assess broad sub-surface conditions. Soil samples were recovered at 

near surface and various intermediate depths based upon subsurface conditions and 

signs of contamination;  
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• Conduct laboratory analysis on selected soil samples at a NATA accredited analytical 

laboratory for a combination of the following potential contaminants: 

- Heavy Metals (As, Cd, Cr, Cu, Pb, Hg, Mn, Ni, Zn) – (17 samples); 

- Total Petroleum Hydrocarbons (TPH) – (7 samples); 

- Monocyclic Aromatic Hydrocarbons (Benzene, Toluene, Ethylbenzene and Xylene – 

BTEX) – (7 samples); 

- Polycyclic Aromatic Hydrocarbons (PAH) – (7 samples); 

- Organochlorine Pesticides (OCP) – (12 samples); 

- Polychlorinated Biphenyls (PCB) – (5 samples); 

- Phenols – (5 samples); and 

- Asbestos – (13 samples) 

• Store remaining soil samples not analysed for a period of one month pending the need 

for further analysis; 

• Preparation of a Phase 1 Contamination Assessment report including results of the 

investigation, giving an outline of any contamination issues identified at the site, and 

recommendations for any further investigation and/or remediation.  

 

 

 

3. SITE IDENTIFICATION AND HISTORY 
 

3.1 Site Identification 
 

The site comprises the whole of Lot B in DP368446 and part Lot 1 in DP876482 and is 

currently owned by the Baptist Union of NSW.  The existing Lot layout is presented on the 

cadastral plans in Appendix C. 

 

The site has an irregular shape with a frontage to Herring Road of about 120 m and depth to 

the rear boundary of about 236 m.  The total site area is approximately 1.7 hectares.  Stage 

1 of the proposed subdivision occupies around 5,000 square metres in the eastern corner of 

the site, whilst proposed Stages 2 to 5 occupy the remaining 1.2 hectares of the site. 
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The site is bound to the south-east by Herring Road, to the north-east by Dunmore Lang 

College (part of Macquarie University), to the north-west by the Cochlear Development 

(under construction) and to the south-west by the remaining grounds of Morling College. 

 

A site plan and locality map is included as Drawing 1, Appendix B. 

 

 

3.2 Site History 
 

A site historical information review was conducted, comprising a title deeds search, a review 

of historical aerial photographs, Contaminated Land Register for Notices issued under the 

Contaminated Land Management Act 1997, WorkCover Dangerous Goods records and 

Council records (including Section 149 (2) Certificates) as well as a groundwater bore 

search of the Department of Water and Energy (DWE; functions now split between NSW 

Office of Water and Department of Environment, Climate Change and Water DECCW) 

database.  The full site history search information referenced in the following sub-sections is 

presented in Appendix C. 

 

3.2.1 Title Deeds 
A historical title deeds search is used to obtain ownership or occupancy information on the 

property, including company names and the occupations of individuals.  The title information 

can assist in the identification of previous land uses and can therefore assist in establishing 

whether there were potentially contaminating activities occurring at the site. As noted above, 

the site consists of two lots – Lot B Deposited Plan 368446 and Lot 1 Deposited Plan 

876482. For the purpose of detailed title deeds search Lot 1 Deposited Plan 876482 was 

divided into two parts, marked yellow and orange on the attached cadastre (see Appendix 

C). The title deed search results are summarised in Tables 1 - 3.  In establishing the 

possible use of the site, information has also been drawn from other sources such as aerial 

photographs. 
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Table 1 - Historical Title Deed Record for Lot B, Deposited Plan 368446 

Date Owner/Occupier Possible site use 

1898 - 1926 Chris Krust (Butcher) Rural (paddocks) 

1926 - 1934 James Hogarth (Superintendent) Rural (paddocks) 

1934 - 1937 Jack Eveline Sabine (Poultry Farmer) Rural(poultry farming) 

1937 - 1941 Cyril Gerard Gore (Tea Planter) Rural(poultry farming) 

1941 - 1944 

Arthur Stephenson Tout (Master 

Carrier) & 

Joseph William Berghouse (Commercial 

Traveller) Rural(poultry farming) 

 1944 - 1945 

Arthur Stephenson Tout (Master 

Carrier) Rural(poultry farming) 

1945 - 1959 

Laurence George Percival Russell 

(Accountant / Company Director) Rural(poultry farming) 

1959 - current # Baptist Union of New South Wales Educational 
# Current Registered Proprietor 

 

 

Table 2 - Historical Title Deed Record for Lot 1, Deposited Plan 876482,  
part marked yellow (see Appendix C) 

Date Owner/Occupier Possible site use 

1895 - 1926 Chris Krust (Butcher) Rural (paddocks) 

1926 - 1934 James Hogarth (Superintendent) Rural (paddocks) 

1934 - 1937 Jack Eveline Sabine (Poultry Farmer) Rural(poultry farming) 

1937 - 1940 Cyril Gerard Gore (Tea Planter) Rural(poultry farming) 

1940 - 1958 Louis Leopold Nall (Company Director) Rural(poultry farming) 

1958 - current # Baptist Union of New South Wales Educational 
# Current Registered Proprietor 
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Table 3 - Historical Title Deed Record for Lot 1, Deposited Plan 876482,  
part marked orange (see Appendix C) 

Date Owner/Occupier Possible site use 

1898 - 1926 Chris Krust (Butcher) Rural (paddocks) 

1926 - 1934 James Hogarth (Superintendent) Rural (paddocks) 

1934 - 1937 Jack Eveline Sabine (Poultry Farmer) Rural(poultry farming) 

1937 - 1940 Cyril Gerard Gore (Tea Planter) Rural(poultry farming) 

1940 - 1958 Louis Leopold Nall (Company Director) Rural(poultry farming) 

1958 - current # Baptist Union of New South Wales Educational 
# Current Registered Proprietor 

 

Based on the title deeds, it appears that the site was used mainly for rural/agricultural 

purposes (possibly including paddocks and poultry farming from at least 1895 (the year the 

records start) to 1958/1959. The site was then used for educational purposes (Morling 

Baptist Bible College) by Baptist Union of New South Wales since 1958/1959 till present. 

The title deed search results for the site are included in Appendix C. 

 

3.2.2 Aerial Photographs 
Aerial photographs from 1930, 1951, 1961, 1970 and 1986 were obtained from the NSW 

Department of Lands Office, the 1943 image was obtained from the NSW Department of 

Lands website (www.lands.nsw.gov.au) and the recent image was obtained from the Google 

Map website (www.maps.google.com.au) on 24 November 2009.  The aerial photographs 

are presented in Appendix C.  These aerial photos were reviewed to assess the possible 

past uses of the site.  The findings are summarised below.  

 

1930 – The site was in an area of paddocks and open bushland vegetation.  Surrounding 

land was made up of similar bushland vegetation, market gardens, orchards and farms.    

 

1943 – Bushland vegetation at the north-western and central section of the site had been 

cleared and apparent poultry sheds built at the central section of the site. Landuse 

comprised poultry farming and a small amount of market gardening at the north western 

boundary. The surrounding area was predominantly being used for market gardens, farms 

and orchards. 
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1951 – No significant change to the landuse or the surrounding area was observed since the  

1943 photograph. 

 

1961 – No significant change to the landuse or the surrounding area was observed since the  

1951 photograph. 

 

1970 - Morling Baptist Bible College owned and operated the site, and all the poultry sheds 

and most of the bushland vegetation was removed.  Most of the Bible College buildings had 

been constructed and are visible at the central section of the site.  A number of buildings, 

associated with Macquarie University, had been constructed north-west of the site. The 

surrounding area east and south of the site was still predominantly being used for farms and 

orchards. 

 

1986 – More buildings were present within the western section of the site. A number of 

buildings, part of Macquarie University, had been constructed north-east and south-west of 

the site. Residential buildings were visible south-east of the site. 

 

2009 – No significant change to the site landuse was observed from the 1986 photograph. 

The surrounding area landuse north and south-west of the site is dominated by Macquarie 

University buildings. The area south-east of the site has a residential use. 

 

3.2.3 Council Records 
The subject site is located within City of Ryde Council area.  The site is zoned Business 

Special – mixed activity. 

 

According to the Section 149(2&5) Planning Certificate, the site has not been declared to be 

a “significantly contaminated site” under Part 3 of the Contaminated Land Management Act 

1997 or subject to a Site Audit Statement.  The Section 149(2) Planning Certificates are 

included in Appendix C.   

 

City of Ryde Council also provided information requested under the Freedom of Information 

Act, relating to land use, development activities, construction or related to potentially 



  
Page 8 of 38 

 
 

Phase 1 Contamination Assessment with Limited Intrusive Sampling Project 71476.01 
Morling Baptist Bible College, Macquarie Park December 2009 

polluting activities, such as underground storage tanks. The records are kept with DP. 

Pertinent aspects have been summarised below: 

• Numerous letters from several parties in 1961 and 1962 relating to an application to 

collect effluent from the Baptist College (collectively with a few neighbours) and dispose 

into the municipality sewer lines. Agreement was reached with the Water Board and 

Council late in 1961; 

• In 1962, Ryde Council approved an application from Baptist Theological College of NSW 

to install an underground petrol storage tank and electric pump. No plans were included 

showing the location of the proposed installation. Anecdotal information from the 

groundsman suggests that the underground tank may have been placed beneath the 

location of one of the storage sheds (see Drawing 1), however, it is unlikely to have ever 

been used (note that there are no current visual indicators marking the location of an 

underground tank on site). 

 

3.2.4 WorkCover NSW Dangerous Goods Database 
A search of the NSW WorkCover dangerous goods database indicated that there are four 

vapour (gas) tanks at the site containing liquefied petroleum gas with a maximum storage 

capacity of 200 kg each. The location of the tanks is shown in the WorkCover search 

documentation, attached in Appendix C.  Two of the tanks (D1 & D2) are located within the 

boundaries of the future proposed works (i.e. Stages 2 to 4) and the other two tanks (D3 & 

D4) are located outside the boundaries of the current investigation area. 

 

It should be noted that the WorkCover records did not list an underground fuel tank as part 

of the registration. 

 

3.2.5 Regulatory Notices Search 
The NSW DECCW publishes records of contaminated sites under Section 58 of the 

Contaminated Land Management (CLM) Act 1997 on a public database accessed via the 

Internet. The Notices relate to investigation and/or remediation of contaminated site 

considered to pose a significant risk of harm under the definition in the CLM Act. More 

specifically, the Notices cover the following: 
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▪ actions taken by the EPA under Section 15, 17, 19, 231, 23, 26 or 28 of the CLM Act; 

▪ actions taken by the EPA under Section 35 or 36 of the Environmentally Hazardous 

Chemicals Act 1985; 

▪ site audit statements provided to the EPA under Section 52 of the CLM Act on sites 

subject to an in-force declaration or order. 

 

A search of the public database revealed that the subject site is not listed. There are also no 

listed sites within close proximity to the site. 

 

Notices issued under the CLM Act are also recorded on the Section 149 Planning 

Certificate(s) pertaining to the site. 

  
The NSW DECCW also issues environmental protection licences to the owners or operators 

of various industrial premises under the Protection of the Environment Operations Act 1997 

(POEO Act). Licence conditions relate to pollution prevention and monitoring, and cleaner 

production through recycling and reuse and the implementation of best practice. 

 

The NSW DECCW has made available a public register of licences under Section 308 of the 

Protection of the Environment Operations Act 1997 (POEO Act). The register contains: 

▪ environment protection licences  

▪ applications for new licences and to transfer or vary existing licences  

▪ environment protection and noise control notices  

▪ convictions in prosecutions under the POEO Act  

▪ the results of civil proceedings  

▪ licence review information.   

▪ exemptions from the provisions of the POEO Act or Regulations  

▪ approvals granted under clause 9 of the POEO (Control of Burning) Regulation  

▪ approvals granted under clause 7A of the POEO (Clean Air) Regulation 

 

A search of the public register did not locate any listing for the subject site. 

 

Although the NSW EPA is now a part of the NSW DECCW, certain statutory functions and 

powers continue to be exercised in the name of the EPA. 
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3.2.6 Groundwater Bore Search 

A groundwater bore search of the DWE (water related issues now the responsibility of the 

NSW Office of Water) website database was conducted.  Three groundwater bores in a 1 km 

radius were located north of the site.  There was no information available for those bores on 

the website, which suggests that the bores were installed in the past when there was no 

record and they were probably used for irrigation purposes.   The groundwater bore search 

map is attached in Appendix C.   

 
 
 

4. GEOLOGY, HYDROGEOLOGY AND TOPOGRAPHY 
 
The site has a general fall in elevation towards the north-west. The gradual fall is broken up 

by infrequent slopes and flats, particularly at the rear of the site, in the area of the existing 

sports field which appears to have been filled (based on the level of the playing field in 

relation to the adjoining creek to the north-west).  Site levels range generally from about 

RL59m (excluding the creek) at the rear of the site, to about RL 66 m in the south-eastern 

section of the site. 

 

Reference to the 1:100,000 Series Geological Sheet for Sydney indicates that the site is 

underlain by Triassic Age Wianamatta Group Shales comprising black to dark grey shale 

and laminite. 

 

Reference to the 1:100,000 Soils Landscape Map of Sydney indicates that the site is 

situated within the Erosional Glenorie Landscape, which is typified by undulating to low 

rolling hills on Wianamatta Group Shales. Deep yellow podzolic soils are expected on lower 

slopes, whilst shallow to moderately deep red podzolic soils are expected on higher slopes. 

The soil profile can comprise localised impermeable, highly plastic soils of moderate 

reactivity. 

 

The field investigations for this assessment, as well as the geotechnical investigation, 

encountered a generalised natural profile comprising silty clay and clay overlying siltstone, 

laminate and sandstone bedrock.  Filling was also encountered in a number of the bores, as 

described in Section 10.1. 
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The site was not illustrated in the Department of Land & Water Acid Sulphate Soil Risk Map 

Series 1:25 000, Edition II.  Reference to the Section 149 Certificates for the subject site 

indicated that the subject land does not include or comprise acid sulphate soils under the 

provisions of the Local Environmental Plan applying to the land.  

 

Groundwater was measured in Bores 2 and 8 (drilled as part of the geotechnical 

investigation and located adjacent to Bores 2A and 8A) at depths of 5 m and 7.2 m bgl, a 

week after augering and installation of a groundwater monitoring wells. It is considered likely 

that the measured water comprises seepage along the soil / bedrock interface, or though 

rock joints, rather than a true regional groundwater. Groundwater flow direction is anticipated 

either to the north-west (towards Mars Creek) or to the south-east (towards Shrimptons 

Creek).  However, based on the site and regional topography, a flow direction towards the 

north-west and Mars Creek is considered the more likely. 
 

 
 
5. SITE DESCRIPTION 
 

The subject site currently constitutes the north-eastern part of the Morling Baptist College. 

An inspection of the site was carried out by a Senior Associate and Environmental Engineer 

on 18 November 2009.  Features of the site noted at that time include the following: 

• The eastern corner of the site (proposed Stage 1) essentially comprised three residential 

dwellings (single storey brick) with associated driveways, landscaping (with significant 

tree stands) and lawn areas. All three residences were accessed via the main College 

driveway; 

• The southern portion of the site was occupied by a single-storey brick building apparently 

used as the college chapel and administration, as well as an activity room. The building 

was surrounded essentially by lawn and some landscaping; 

• An earth mound was located across the Herring Road frontage of the college. The 

mound extended into the site, but was predominantly outside the Stage 1 area (refer to 

Drawing 1).  The mound in general was around 1 – 2 m in height and was grass covered 

with some protruding trees. The purpose of the mound was not known; 
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• The central portion of the site contained some gentle slopes and level areas (such as the 

bitumen access road, car parking facilities, and the mens block). The bulk of this area 

was grass covered, with substantial tree growth particularly along the north-eastern 

boundary. The structures in this area included a three-storey brick accommodation 

building (Mens Block), several awnings covering car parking spaces (adjacent to the 

bitumen access road) and several storage sheds associated with grounds maintenance; 

• The north-western portion of the site comprises part of the sports field which had been 

levelled through filling, particularly close to the watercourse / creek which cuts through 

the site close to the north-western boundary. This part of the site is essentially grass 

covered with significant tree growth along the watercourse banks and north-eastern 

boundary. There was only a small amount of standing water in the watercourse at the 

time of the inspection; 

• Filling was evident within the site at the north-western end of the playing fields, in the 

earth mound at the south-eastern boundary and in between the residential properties in 

the eastern corner of the site. The topography of the remainder of the site did not 

indicate a potential for significant filling, however it was noted that regrading in the past 

may have involved some cut and fill;  

• Although a hazardous materials survey is beyond the scope of this assessment, it was 

noted that the presence of asbestos on the outside of the existing buildings was not 

obvious. Given the age of the building, however, it is possible that asbestos-containing 

materials had been used in the construction in the past; and 

• No fragments or pieces of potential asbestos-containing materials (such as fibre-cement) 

were noted on the ground surface during the brief walk-over. 

  

The locations and aerial views of the features described above may be obtained with 

reference to Drawing 1 (Appendix B). 

 

A selection of site photographs is included in Appendix D. 
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6. POTENTIAL FOR CONTAMINATION 
 

Based on the current and previous site uses, and DP’s site observations, the potential 

contamination sources are summarised in the table below. 

 

The anticipated contaminants of concern from general anthropogenic sources from past and 

present site activities include heavy metals, asbestos, TPH, BTEX, PAH, OCPs, PCBs and 

Phenols.   

 
Table 4 – Areas of Environmental Concern (AEC’s) 

Potential AEC1 Description of Potential Contaminating Activity Chemicals of Concern  

Underground Storage 
Tank  

An approval for an underground fuel storage tank 
was issued by Council in 1962.  

The location of the underground tank is not 
documented, however, anecdotal information 
suggests it may be beneath an existing shed, as 
shown on Drawing 1.  

Given the age of the tank (if present) there is a 
potential for the tank to have leaked in the past, 
thereby potentially contaminating the soils around it. 

TPH, BTEX, PAH and 
lead 

Imported Fill 

 

The current fieldwork and site history search 
indicated that fill material has been placed at the 
rear of the site (playing field), and in the earth 
mound at the front of the site. The source of the fill 
material is unknown. 

Heavy metals, TPH, 
BTEX, PAH, PCB, OCP, 
phenols and asbestos.  

Previous agricultural 
use 

The site history review indicated that the site was 
used in the past for agricultural activities including 
poultry farming and tea tree planting. Pesticides 
and fertilisers are likely to have been applied during 
this time. This form of soil contamination is typically 
reflected mainly in the surface horizons. 

Heavy metals, OCP 

Existing buildings Site history information indicates that buildings 
within the College started to appear in the late 
1960s. It is possible that some of the existing 
building contain asbestos-containing materials 
which, if not properly managed during demolition, 
could contaminate the surface soils within and 
around the building footprints. 

It is also possible that some form of pest control 
(i.e. pesticide) was applied to the peripheries of the 
buildings in the past to control pests such as 
termites. 

Asbestos, heavy metals, 
OCP 

AEC: Area of Environmental Concern 
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There may also be the possibility of other AEC on the site, which have not yet been 

identified due to the limited scope of the field investigations. The site history information 

obtained, however, does not support this occurrence as a high probability. 

 

 

 

7. FIELD WORK AND ANALYSES 
 

7.1 Data Quality Objectives and Project Quality Procedures 
 

The data qualitative objectives (DQO) are qualitative and quantitative statements that specify 

the quality of the data required for the assessment, as stipulated in the NSW DECCW 

reporting guidelines. The DQO must ensure that the data obtained are sufficient to achieve 

the objectives of the assessment.   

 

The DQO were developed for this current preliminary contamination assessment in 

accordance with the Australian Standards “Guide to the Sampling and Investigation of 

Potentially Contaminated Soil Part 1: Non-volatile and semi-volatile compounds” (AS4482.1-

2005) and “Guide to the Sampling and Investigation of Potentially Contaminated Soil Part 2: 

Volatile substances” (AS4482.2-1999).  

 

The seven step DQO process is as follows: 

a) State the Problem 

b) Identify the Decision 

c) Identify Inputs to the Decision 

d) Define the Boundary of the Assessment 

e) Develop a Decision Rule 

f) Specify Acceptable Limits on Decision Errors 

g) Optimise the Design for Obtaining Data. 
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(a)  Stating the Problem 
 

The site is proposed to be redeveloped, in stages, for residential purposes.  The problems to 

be addressed by the Phase 1 contamination assessment are to identify issues of potential 

environmental concern/development constraints, or areas of elevated potential 

contamination risks/uncertainties; to evaluate the likely suitability of the site for the proposed 

redevelopment, and what steps are likely to verify its suitability, and/or to be required to 

render it suitable for the proposed development. 

 

(b)  Identifying the Decisions 
 

The decisions to be made in completing the preliminary contamination assessment are as 

follows: 

• Is there likely to be any signs of or elevated potential for soil contamination within the 

site? 

• Does the site, or is the site likely to, present a risk of harm to human health or the 

environment under the existing or proposed land use? 

• Is there likely to be any significant contamination issues that would pose restrictions on 

the proposed redevelopment? 

• Is there any potential for groundwater contamination? 

• Are there any off-site migration issues to be considered? 

• Does the site require further investigation, remediation and/or validation to ensure 

suitability for the proposed redevelopment? 

 

(c) Identify Inputs to the Decision 
 

The inputs into the decision process are as follows: 

• Historical information regarding past land uses and features;  

• Site operations and observation details; 

• Limited soil and groundwater sampling; 

• Soil profile information obtained through the sampling phase; 
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• In situ screening results; 

• Chemical test data on analysed soil and groundwater samples; and 

• Assessment of test data against applicable soil and groundwater assessment criteria. 

 

(d) Define the Boundary of the Assessment 
 

The boundary of the assessment is the boundary of the proposed Stage 1 and subsequent 

stages of residential development, as shown on Drawing 1, Appendix B. 

 

(e) Develop a Decision Rule 
 

The information obtained through this assessment will be used to make a preliminary 

assessment regarding the contamination issues likely to impact on the proposed 

redevelopment.  The decision rule in conducting this assessment is as follows: 

• Sampling locations were distributed in a general systematic grid pattern with several 

targeted locations in suspected filled areas; 

• Laboratory test results will be assessed individually, not statistically, given the limited 

sample numbers;  

• The site assessment criteria (SAC) are developed and/or endorsed by NSW DECCW, or 

for analytes where there are no DECCW endorsed criteria, other relevant Australian or 

internationally recognised standards have been referred to as screening thresholds; 

• The soil test results will provide an indication of the likely potential for contamination of 

the site and/or target areas on a broad scale; 

• Relevant site information, observations and exceedances of the SAC will be used as a 

basis for the identification of  target locations and/or contaminants for further 

investigation; and 

• Further detailed investigation will be recommended, if required.  
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Laboratory test results will be accepted and considered useable for this assessment under 

the following conditions: 

• All laboratories used are accredited by National Association of Testing Authorities 

(NATA) for the analyses undertaken; 

• All practical quantitation limits (PQL) set by the laboratories fall below the assessment 

criteria adopted; 

• The reported concentrations of analytes in the replicate sample pairs are within 

accepted limits; and 

• The quality assurance/quality control (QA/QC) protocols and results reported by the 

laboratories comply with the requirements of the National Environment Protection 

Measure (NEPM) 1999 “Guideline on Laboratory Analysis of Potentially Contaminated 

Soils” and Australian and New Zealand Environment and Conservation Council 

(ANZECC)-1996 “Guidelines for the Laboratory Analysis of Contaminated Soils”.  

 

(f) Specify Acceptable Limits on Decision Errors 
 

The limits on decision errors for this assessment are as follows: 

• It is accepted that only 12 sampling locations are adopted for this assessment and there 

are areas not sampled and may not be represented by the adopted sampling locations. 

The purpose of the current assessment is, therefore, to obtain a preliminary indication of 

the potential for contamination of the site, rather than for “site characterisation”; 

• The analyte selection is based on the potential for contamination discussed in Section 6 

of this report; 

• The SAC adopted from the guidelines stated in Section 9 have risk probabilities already 

incorporated; 

• The acceptable limits for replicate comparisons are outlined in Appendix F; 

• The acceptance limits for laboratory QA/QC parameters are based on the laboratory 

reported acceptance limits and those stated in the NEPM 1999 “Guideline on Laboratory 

Analysis of Potentially Contaminated Soils” and ANZECC 1996 “Guidelines for the 

Laboratory Analysis of Contaminated Soils”.  
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(g) Optimise the Design for Obtaining Data 
 

In order to collect data which are reasonably representative of the overall site conditions, 

sampling locations were distributed across the various topographic features of the site. It is 

noted, however, that the sampling numbers do not comply with the NSW EPA Sampling 

Design Guidelines. The sampling locations are presented in Drawing 1 (Appendix B).  

Procedures for the collection of environmental samples, as described in Section 7.4, were 

developed prior to undertaking the contamination assessment phase of works, which were in 

line with NSW DECCW guidelines and current industry practice.  DP employs NATA-

accredited analytical laboratories to conduct sample analysis. 

 

 

7.2 Data Quality Indicators 
 

The performance of the assessment in achieving the DQO will be assessed through the 

application of Data Quality Indicators (DQI), defined as follows:  

 

• Precision:    A quantitative measure of the variability (or reproducibility) of      

     data;  

• Accuracy:    A quantitative measure of the closeness of reported  

     data to the “true” value; 

• Representativeness:   The confidence (expressed qualitatively) that data are  

     representative of each media present on the site; 

• Completeness:    A measure of the amount of useable data from a data  

     collection activity; 

• Comparability:    The confidence (expressed qualitatively) that data can be  

     considered equivalent for each sampling and analytical event. 

 

An evaluation of the DQI is presented in Section 8 of this report. 
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7.3 Drilling Methods 
 

A total of twelve (12) bores (BH1A to BH8A, BH9 to BH12) were augered using a bobcat-

mounted drilling rig to depths ranging from 0.5 m to 2.5 m below existing ground level.  It is 

noted that BH1A to BH8A were augered adjacent to DP Bores 1 to 8 respectively, which 

were drilled for geotechnical investigation purposes (refer to DP Report 71476) and taken to 

depths of up to 12 m.  Bores 9 to 12 were augered for environmental sampling purposes 

only. 

 

The bores were set out using tape measurement from existing surface features (e.g. fences 

and buildings), and these locations are shown in Drawing 1 of Appendix B.    

 

 

7.4  Field Quality Assurance and Quality Control 
 

The field QC procedures for sampling, as prescribed in Douglas Partners’ Field Procedures 

Manual were followed during the assessment (as summarised in sections 7.7 and 7.8).   

 

It is noted that, due to the preliminary nature of the assessment, field replicates were not 

recovered. Furthermore, given the absence of indicators of hydrocarbon contamination, no 

trip spike and trip blank samples were analysed. It is acknowledged that this approach is not 

in accordance with standard industry practice and guidelines and would require QA/QC 

practices to be incorporated into further investigations.  

 
 

7.5  Laboratory QA/QC 
 

The analytical laboratory, accredited by NATA, is required to conduct in-house QA/QC 

procedures.  These are normally incorporated into every analytical run and include reagent 

blanks, spike recovery, surrogate recovery and duplicate samples.  These results are 

included in the laboratory reports in Appendix E. 
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The results of the DP assessment of laboratory QA/QC are shown in Appendix F, with the 

full laboratory reports included in Appendix E. 

 

 

7.6 Sample location and rationale 
 

Soil/ filling samples were collected from twelve bores spaced over the 1.7 ha site. The 

sampling locations were set out to provide a broad, but limited, site coverage, with several 

bores targeting potential filled areas (specifically Bores 8A and 9 in the playing field filled 

area, and Bores 11 and 12 in the earth mound).  Knowledge of the potential underground 

storage tank was obtained following completion of the fieldwork and therefore this AEC was 

not specifically targeted under this assessment. 

 

The groundwater monitoring wells (converted from Bores 2 and 8) were positioned in the 

south-eastern and north-western portions of the site.  The primary purpose of the wells was 

to monitor groundwater levels for potential impact on basement excavation. No groundwater 

samples were recovered for chemical analysis. 

 

Soil samples were collected at broadly regular intervals based on field observations, 

including changes in strata and signs of contamination.   

 
 

7.7 Soil Sampling Procedure 
 

All sample locations were cleared for services and underground pipes by a services locator 

and review of Dial-before-you-dig (DBYD) plans. 

 

All sampling data was recorded on DP Borehole Logs with essential information included in 

the chain-of-custody sheets.  The general sampling procedure adopted for the collection of 

environmental samples is summarised below: 

• collect soil samples directly from the test bore using disposable sampling equipment; 



  
Page 21 of 38 

 
 

Phase 1 Contamination Assessment with Limited Intrusive Sampling Project 71476.01 
Morling Baptist Bible College, Macquarie Park December 2009 

• transfer samples into laboratory-prepared glass jars, completely filled to ensure the 

headspace within the sample jar is minimised, and capping immediately to minimise loss 

of volatiles; 

• label sample containers with individual and unique identification, including project 

number, sample location and sample depth; and 

• place the glass jars, with teflon lined lid, into a cooled, insulated and sealed container 

for transport to the laboratory. 

 

Envirolab Services (NATA accreditation number: 2901) was employed to conduct the 

primary environmental sample analysis.  The laboratory is required to carry out routine in-

house QC procedures. 

 

 

 7.8 Analytical Rationale 
 
The analytical scheme was designed to obtain a preliminary indication of the potential 

presence and possible distribution of common contaminants that may be attributed to past 

and present activities within the site, as discussed in Section 6.   

 

The site area is understood to be approximately 1.7 hectares. According to the NSW EPA 

Sampling Design Guidelines (1995), a minimum of 27 systematic sampling locations would 

be required to fully characterise the site.  Given the preliminary nature of this assessment, it 

was considered that a reduced sampling regime comprising 12 sampling locations 

(approximately 40% of the sampling density) is appropriate to provide an indication of the 

potential for contamination within the site in general. 

 

Some areas of possible environmental concern were noted, from the review of the previous 

site usage and also based on site observations, noting particularly the potential presence of 

an underground fuel storage tank in the north-western portion of the site, and filling in 

several locations within the site.   

 

Laboratory analytical methods as stated by Envirolab, are provided in the laboratory reports 

Appendix E and are summarised in the QA/QC in Appendix F. 
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The analytical scheme adopted is presented in Table 5. 

 
Table 5 – Analytical Scheme for soils 

Sample ID 
(Location – Depth) 

AEC Heavy 
Metals 

TPH/ 
BTEX PAH OCP PCB Phenols Asbestos 

BH1A/0-0.1 -  - -  - -  
BH2A/0-0.1 -  - -  - -  

BH3A/0-0.1 -  - -  - -  

BH4A/0.2-0.3 -  - -  - -  

BH6A/0-0.1 -  - -  - -  

BH7A/0.1 -  - -  - -  

BH8A/0.2-0.3 fill        

BH8A/0.9-1.0 Fill    - - - - 

BH9/0.2-0.3 Fill    - - - - 

BH9/0.9-1.0 Fill        

BH10/0.2-0.3 Fill        

BH11/0.4-0.5 Mound        

BH12/0.4-0.5 Mound        

BH12/0.7 Mound - - - - - -  

BH2A/0.6-0.7 -  - - - - - - 

BH4A/0.9-1.0 -  - - - - - - 

BH5A/0.2-0.3 -  - -  - -  

BH6A/0.2-0.3 -  - - - - - - 
 
 
 

  
8.  QA/QC DATA EVALUATION 
 
The following table provides a list of the data quality indicators (refer to Section 7.1) adopted 

for the preliminary contamination assessment and the methods adopted in ensuring that the 

data quality indicators were met.   Reference should be made to all previous report sections 

and referenced Appendices for specific details. 
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Table 6 - QA/QC Evaluation 

DATA QUALITY INDICATOR METHOD(S) OF ACHIEVEMENT 

Data Precision and Accuracy Use of trained and qualified field staff; for sampling and investigation 

Appropriate sampling method used, minimising the opportunity for cross-
contamination.  

Use of analytical laboratory (Envirolab) experienced in the analyses 
undertaken, with appropriate NATA accreditation.  

NATA accreditation requires use of adequately trained and experienced 
analytical staff. 

Appropriate and validated laboratory test methods used. 

Adequate laboratory performance based on results of the blank samples, 
matrix spike samples, control samples, duplicates and surrogate spike 
samples. 

Data Representativeness Sampling coverage limited, but intended to be only preliminary in nature  

Coverage of potential contaminants, based on history, site activities and site 
features.  

Adequate laboratory internal quality control and quality assurance methods, 
complying with the NEPM. 

Documentation Completeness Preparation of bore logs, sample location plan and chain of custody records 

Laboratory sample receipt information received confirming receipt of samples 
intact and appropriateness of the chain of custody 

NATA accredited laboratory results certificates provided 

Data Completeness Review of documented information pertaining to site history 

Analysis for potential contaminants of concern.  

Data Comparability Using appropriate techniques for sample recovery 

Experienced sampler used 

Using appropriate sample storage and transportation methods 

Use of NATA accredited laboratory  

Test methods consistent for each sample 

 

Based on the above, it is considered that the quality assurance and quality control data 

quality indicators have been generally complied with.  As such, it is concluded that the 

laboratory test data obtained are reliable and useable for this preliminary assessment. 

 

It is noted that, due to the preliminary nature of the assessment, field replicates were not 

recovered.  Furthermore, given the absence of indicators of hydrocarbon contamination, no 

trip spike and trip blank samples were analysed. It is acknowledged that this approach 



  
Page 24 of 38 

 
 

Phase 1 Contamination Assessment with Limited Intrusive Sampling Project 71476.01 
Morling Baptist Bible College, Macquarie Park December 2009 

contravenes standard industry practice and guidelines, and would require rectification in 

further investigations.  

 
 
 

9. SITE ASSESSMENT CRITERIA 
 
 
The subject site is proposed to be developed into multi-storey residential unit blocks 

including basement levels. Some portions of the site will be retained for landscaping 

purposes. The analytical results are therefore assessed against the following: 

 

• the health-based investigation levels (HIL) for residential development with minimal 

access for soils including high-rise apartments and flats (Appendix II, HIL Column 2) 

published in the NSW EPA Contaminated Sites Guidelines for the NSW Site Auditor 

Scheme, 2nd Edition, 2006, for all soils; 

• the provisional phytotoxicity-based investigation levels (PPBIL) published in the NSW 

EPA Contaminated Sites Guidelines for the NSW Site Auditor Scheme, 2nd Edition, 

2006, for soils within the upper 0.5m of the final design ground levels, where lawn or 

landscaping will apply; 

• with respect to TPH and BTEX, threshold concentrations (in soil) for sensitive land use 

from NSW EPA’s Guidelines for Assessing Service Station Sites, 1994, typically used for 

residential land use, as recommended in the Guidelines for the NSW Site Auditor 

Scheme, for all soils.  

• There are currently no NSW DECCW produced or endorsed guidelines for the 

assessment of asbestos in soils. However, it is understood that the pending revision to 

the NEPM will be incorporating an asbestos assessment process mirroring the current 

approach adopted by the WA Department of Health in their publication Guidelines for the 

Assessment, Remediation and Management of Asbestos-Contaminated Sites in Western 

Australia (WA DoH, 2009). The guidelines suggest the following SAC for residential land 

use (with minimal soil access): 

− No visible asbestos pieces in the top 100 mm of the soil profile; 

− 0.001% asbestos fines (AF) or fibrous asbestos (FA) by weight; 
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− 0.04% asbestos cement materials (ACM) by weight. 

 

AF and FC are defined as materials passing through a 7mm x 7mm sieve, whilst ACM 

are retained on the same sieve. 

 

The SAC for asbestos outlined above will be adopted for the assessment of asbestos in 

the site. 

 

The adopted SAC for the analytes to be included in the assessment are shown on Table 7. 
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Table 7 - Site Assessment Criteria  

Contaminant Adopted Criteria 
(SAC) Source 

TPH  

C6 – C9 65 mg/kg 

C10 – C36 1000 mg/kg 

BTEX  

benzene 1 mg/kg 

toluene 1.4 mg/kg 

ethylbenzene 3.1 mg/kg 

xylene 14 mg/kg 

NSW EPA Contaminated Sites Guidelines for Assessing Service 
Station Sites (1994) threshold concentrations for sensitive land use-
soils.  [Note that the NEPM health-based criteria must not be 
applied unless laboratory differentiation of aromatic and aliphatic 
compounds has been conducted (Guidelines for the NSW Site 
Auditor Scheme, 2nd ed., 2006)] 

Metals HIL PPBIL 

arsenic (total) 400 mg/kg 20 mg/kg 

cadmium 80 mg/kg 3 mg/kg 

chromium 480000 mg/kg 400 mg/kg 

copper 4000 mg/kg 100 mg/kg 

lead 1200 mg/kg 600 mg/kg 

mercury 60 mg/kg 1 mg/kg 

nickel 2400 mg/kg 60 mg/kg 

zinc 28000 mg/kg 200 mg/kg 

Total phenols 34000 mg/kg 

PAH  

total 80 mg/kg 

benzo(a)pyrene 4 mg/kg 

PCB 40 mg/kg 

OCP  

aldrin + dieldrin 40 mg/kg 

chlordane 200 mg/kg 
DDT (including 

DDD, DDE, DDT) 800 mg/kg 

Heptachlor 40 mg/kg 

NSW EPA Contaminated Sites Guidelines for the NSW Site Auditor 
Scheme (2nd Edition) (2006) Soil Investigation Levels for Urban 
Redevelopment Sites in NSW Heath-based investigation levels for 
residential developments with minimal soil access including high-
rise apartments and flats (Appendix II, HIL Column 2 & PPBIL 
Column 5). 
 

Asbestos 
No visible asbestos present in soil at 

the surface 
0.001% asbestos fibres by weight 
0.04% asbestos cement by weight 

WA Department of Health Guidelines for the Assessment, 
Remediation, and Management of Asbestos Contaminated Sites in 
Western Australia, May 2009 

NOTE:  NSW EPA is now part of the NSW DECCW. 
 
 



  
Page 27 of 38 

 
 

Phase 1 Contamination Assessment with Limited Intrusive Sampling Project 71476.01 
Morling Baptist Bible College, Macquarie Park December 2009 

9.1 Waste Classification Criteria 
 

 9.1.1   Filling and Topsoil 
The preliminary in situ waste classification for filling and topsoil materials was determined in 

accordance with the six step process outlined in the Department of Environment and Climate 

Change (DECC; now DECCW) Waste Classification Guidelines April 2008 (revised July 

2009), as follows: 

 

1. Is it a special waste? 

2. Is it a liquid waste? 

3. Is the waste “pre-classified”? 

4. Does the waste have hazardous waste characteristics? 

5. Chemical Assessment 

6. Is the waste putrescibles?  

 

It should be noted that it is possible that the filling and topsoil materials could be classified in 

the future as Excavated Natural Material (ENM) in accordance with the Protection of the 

Environment Operations (Waste) Regulation 2005, General Exemption Under Part 6, Clause 

51 and 51A, The Excavated Natural Material Exemption (ENM), 2008. Under the general 

exemption, ENM is defined as naturally occurring rock and soil (including but not limited to 

materials such as sandstone, shale, clay and soil) that has: 

 been excavated from the ground, and 

 contains at least 98% (by weight) natural material, and 

 does not meet the definition of Virgin Excavated Natural Material in the Act. 

 

ENM may be applied to land as engineering fill or used in earthworks provided the 

contaminant concentrations in the material is within the threshold concentrations prescribed 

in the general exemption. For large volumes of this type of material, there is potentially a 

significant cost saving in not having to dispose the material at a licensed landfill. 
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However, the ENM guidelines require a strict sampling and testing regime that would need 

to be implemented to achieve such a classification. The preliminary works undertaken under 

this current assessment do not meet the regime required. 

 

  9.1.2   Residual Soil and Bedrock 
The Protection of the Environment Operations Act 1997, the Protection of the Environment 

Operations Amendment (Scheduled Activities and Waste) Regulation 2008, and the Waste 

Classification Guidelines April 2008, define virgin excavated natural materials (VENM) such 

as clay, gravel, sand, soil and rock, as materials that: 

• Are not mixed with any other waste; 

• Have been excavated from areas that are not contaminated as a result of industrial, 

commercial, mining or agricultural activities; 

• Do not contain sulphidic ores or soils; 

• Consist of excavated natural materials that meet such criteria as may be approved by 

the EPA. 

 

The abovementioned criteria have been adopted in determining the preliminary assignment 

of the VENM classification to the natural soils and bedrock to be excavated from the site as 

part of the proposed development. 

 

In order to assign re-usability options to the VENM classified materials, the following 

publications with background concentration ranges for Australian soils have been 

referenced: 

• NEPC (1999). National Environmental Protection (Assessment of Site Contamination) 

Measure, Schedule B(1) Guidelines on the Investigation Levels for Soil and 

Groundwater, Background Ranges. 

 

With regard to the organic contaminants with no published background concentration 

ranges, the respective practical quantitation limits of the analytes were used as the 

evaluation threshold. 
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10. RESULTS 
 

10.1 Field Observations - soil 
 

Details of the sub-surface conditions encountered during the course of the investigation are 

included in the Bore Report Sheets (Bores 1A to 8A, and 9 to 12) in Appendix G. For 

reference purposes, relating to deeper soil and bedrock profiles, the Bore Report Sheets for 

Bores 1 to 8, drilled as part of the geotechnical investigation, are also included in Appendix 

G.  The bore locations are shown on Drawing 1, Appendix B. 

 

A summary of the sub-surface conditions encountered at the bore locations is as follows: 

• Topsoil and surficial filling was encountered at most bore locations to depths of up to 

about 0.3 m below ground level (bgl). It is noted, however, that the root affected zone 

within the topsoil is more likely to be no greater than 0.1 m bgl; 

• Filling comprising silty and sandy clay with fine to medium gravels was encountered in 

Bores 8A and 9 (in the playing field area) to depths of 1.4 m bgl; 

• Filling comprising brown clay with fine to medium gravels was encountered in Bore 10 

(between the residential dwellings in the south-eastern portion) to a depth of 0.5 m bgl; 

• Filling comprising clay with fine to medium gravels was encountered in Bores 11 and 12 

(earth mound in the south-eastern portion) to depths of up to 1.0 m from the top of the 

mound. Several asbestos fragments were noted amongst the filling (primarily at a depth 

of 0.7m) in Bore 12, which was terminated at 0.7 m due to refusal in the filling; 

• Silty Clay / Clay was encountered beneath the topsoil and filling in all bores (except Bore 

12); and 

• Bedrock comprising siltstone, sandstone and liminite was encountered in Bores 1 to 8 at 

depths ranging from 0.5 m (Bore 3) to 4.7 m (Bore 8) bgl.   

 

Apart from the asbestos fragments noted in the filling in Bore 12, no indicators of potential 

contamination were noted in any of the bores. 

 

No groundwater or seepage water was recorded during augering of each of the bores. The 

use of drilling fluids in coring the bedrock (Bores 1 to 8) prevented detection of groundwater 
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or seepage water during the coring process. Groundwater (which may be seepage water) 

was measured in the wells installed in Bores 2 and 8 at depths of 5 m and 7.2 m 

respectively. 

 

Table 8 below summarises the subsurface profile encountered during the environmental and 

geotechnical investigations. Note that reference should be made to the Geotechnical 

Investigation Report 71476 for detailed bore logs for Bores 1 to 8. 

 

Table 8 – Subsurface Profile 

Sampling 
Location 

Topsoil 
(m) 

Filling 
(m) 

Clay/ 
Silty Clay 

(m) 
Bedrock 

(m) 
Completion 

Depth 
(m) 

BH 1 0-0.1 - 0.1-1.0 1.0 12.0 
BH 2 - 0-0.1 0.1-0.7 0.7 12.0 
BH 3 - 0-0.1 0.1-0.5 0.5 12.0 
BH 4 0-0.1 - 0.1-1.3 1.3 11.95 
BH 5 0-0.1 - 0.1-1.0 1.0 12.1 
BH 6 - 0-0.3 0.3-0.8 0.8 12.15 
BH 7 - - 0-2.5 2.5 12.0 
BH 8 - 0-1.4 1.4-4.7 4.7 12.2 

BH 1A 0-0.3 - 0.3-0.8 - 0.8 
BH 2A 0-0.02 - 0.02-0.7 - 0.7 
BH3 A 0-0.05 - 0.05-0.5 - 0.5 
BH 4A 0-0.3 - 0.3-1.0 - 1.0 
BH 5A 0-0.2 - 0.2-0.7 - 0.7 
BH 6A 0-0.02 - 0.02-0.7 - 0.7 
BH 7A 0-0.02* 0.02-1.0 1.0-2.4 - 2.4 
BH 8A 0-0.02* 0.02-1.4 1.4-2.5 - 2.5 
BH 9 0-0.02* 0.02-1.4 1.4-2.3 - 2.3 

BH 10 0-0.05* 0.05-0.5 0.5-0.7 - 0.7 
BH 11 0-0.05* 0.05-1.0 1.0-1.5 - 1.5 
BH 12 - 0-0.7 - - 0.7 

  NOTE:  * constitutes topsoil / filling 
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10.2 Analytical Results 
 

The analytical results for the recovered soil samples are presented on the test results 

certificates in Appendix E. The results are also summarised on the following Table 9, 

together with the SAC and waste classification criteria adopted.  
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As Cd Cr 1 Cu Pb Hg Ni Zn
Total PAH 

2
Benzo(a)
Pyrene C6-C9 C10-C36

BH 1A/0-0.1 T <4 <0.5 11 19 16 0.2 6 70 - - - - - - - - - - <0.1 ND

BH 2A/0-0.1 T <4 <0.5 6 7 25 <0.1 3 30 <0.1 ND

BH 3A/0-0.1 T 5 <0.5 13 17 34 <0.1 2 68 <0.1 ND

BH 4A/0.2-0.3 T 8 <0.5 20 5 27 <0.1 2 43 - - - - - - - - - - <0.1 ND

BH 6A/0-0.1 T 8 <0.5 23 4 32 <0.1 2 70 <0.1 ND

BH 7A/0.1 T/F 6 <0.5 25 8 45 <0.1 3 69 - - - - - - - - - - <0.1 ND

BH 8A/0.2-0.3 F 7 <0.5 43 16 86 0.2 6 150 6.2 0.7 <25 <250 <0.5 <0.5 <1 <3 <5 <0.1 <0.1 ND

BH 8A/0.9-1.0 F 10 <0.5 33 2 25 <0.1 2 12 <0.2 <0.05 <25 <250 <0.5 <0.5 <1 <3 - - - -

BH 9/0.2-0.3 F 7 <0.5 43 4 26 <0.1 3 24 <0.2 <0.05 <25 <250 <0.5 <0.5 <1 <3 - - - -

BH 9/0.9-1.0 F 12 <0.5 16 9 19 <0.1 2 14 <0.2 <0.05 <25 <250 <0.5 <0.5 <1 <3 <5 <0.1 0.4 ND

BH 10/0.2-0.3 F 7 <0.5 15 5 44 <0.1 4 15 <0.2 <0.05 <25 <250 <0.5 <0.5 <1 <3 <5 <0.1 <0.1 ND

BH 11/0.4-0.5 F 10 <0.5 18 30 14 <0.1 19 14 <0.2 <0.05 <25 <250 <0.5 <0.5 <1 <3 <5 <0.1 <0.1 ND

BH 12/0.4-0.5 F 8 <0.5 21 18 19 <0.1 13 17 <0.2 <0.05 <25 <250 <0.5 <0.5 <1 <3 <5 <0.1 <0.1 ND

BH 12/0.7 F - - - - - - - - - - - - - - - - - - - ND

BH 2A/0.6-0.7 N 10 <0.5 39 <1 15 <0.1 1 2 - - - - - - - - - - - -

BH 4A/0.9-1.0 N 8 <0.5 21 <1 27 <0.1 <1 2 - - - - - - - - - - - -

BH 5A/0.2-0.3 N 5 <0.5 26 3 33 <0.1 3 30 - - - - - - - - - - <0.1 ND

BH 6A/0.2-0.3 N 6 <0.5 19 1 17 <0.1 1 13 - - - - - - - - - - - -

HIL 4 400 80 480000 4000 1200 60 2400 28000 80 4 65 6 1000 6 1 6 1.4 6 3.1 6 14 6 34000 40
40/200/ 
800/40 7 Nil 8

PPBIL 5 20 3 400 100 600 1 60 200 - - - - - - - - - - - -

100 20 100 - 100 4 40 - - 0.8 - - 10 288 600 1000 288 - - -

1-50 1 5-1000 2-100 2-200 0.03 5-500 10-300 0.95-5 - - - 0.05-1 0.1-1 - - 0.03-0.5 0.02-0.1 <0.001-
<0.05 -

Notes:
1 All Chromium are assumed to exist in the stable Cr(III) oxidation state, as Cr(VI) will be too reactive and unstable in normal environmental conditions
2
3 Where all individual compound concentrations are less than PQL, the overall concentration is reported as "<PQL".
4

5

6 NSW EPA Contaminated Sites Guidelines for Assessing Service Station Sites (1994) threshold concentrations for sensitive land use-soils
7 OCP thresholds given in order Aldrin+Dieldrin/Chlordane/ DDD+DDE+DDT/Heptachlor
8 0.04% asbestos cement / 0.001% for asbestos fibres (WA Department of Health)
9 NSW DECC Waste Classification Guidelines  (Table 2) April 2008
10

Bold
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Background Concentrations for Assessment of Natural Material 10

National Environment Protection Council (NEPC) National Environmental Protection (Assessment of Site Contamination) Measure Schedule B(1) Guidelines on the Investigation Levels for Soil and Groundwater, 
Background Ranges (1999)
Concentration exceeds SAC

NSW EPA Contaminated Sites Guidelines for the NSW Site Auditor Scheme (2nd Edition) (2006) Soil Investigation Levels for Urban Redevelopment Sites in NSW Heath-based investigation levels for residential 
with minimal soil access including high-rise apartments and flats (HIL Column 2)
NSW EPA Contaminated Sites Guidelines for the NSW Site Auditor Scheme (2nd Edition) (2006) Soil Investigation Levels for Urban Redevelopment Sites in NSW Provisional Phytotoxicity Based Investigation 
Levels (PPBIL Column 5); applicable for soil in the upper 0.5m of the final profile in lawn and landscaped areas

Filling / Topsoil Material

Earth Mound Materials

Natural Soils

Concentrations of individual compounds less than PQL have been assumed equal to PQL

Waste Classification Criteria for Topsoil and Filling 9

Criteria for General Solid Waste

Site Assessment Criteria 

Phase 1 Contamination Assessment
Morling Baptist Bible College, Macquarie Park

Project 71476.01
December 2009



   
Page 33 of 38 

 
 

Phase 1 Contamination Assessment with Limited Intrusive Sampling Project 71476.01 
Morling Baptist Bible College, Macquarie Park December 2009 

11. INTERPRETATION AND DISCUSSION OF LABORATORY RESULTS 
 

11.1 Chemical Contaminants in Soil 
 
Soil samples were assessed for a suite of potential contaminants of concern including 

heavy metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn), TPH, BTEX, PAH, PCB, OCP, phenols and 

asbestos.  

 
The laboratory results (Table 9) indicated that all contaminant concentrations in the soil 

samples analysed were within the adopted SAC, with virtually all organics concentrations 

also less than the laboratory practical quantitation limits. 

 

No asbestos fibres were detected in the analysed samples (it is noted, however, that 

asbestos fragments were detected in Bore 12). 

 

11.2 Preliminary Waste Classification 
  

 11.2.1   Fill and Topsoil 
The preliminary waste classification of the topsoil and filling material was generally 

conducted in accordance with the six step process as set out in the NSW DECC Waste 

Classification Guidelines, 2008 as set out in Table 10 below. 
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Table 10 - Six Step Classification 

Step Comments Rationale 

1.   Is it special waste? No * Waste not considered to have clinical, 
asbestos or tyre waste, apart from the earth 
mound which was sampled Bore 12 

2.   Is it liquid waste? No Waste composed of soil   

3.   Is the waste “pre-classified”? No Filling material does not fall into one of the  
pre-classified categories  

4.   Does the Waste have 
hazardous waste 
characteristics 

No Waste not observed to/ or considered at risk to 
contain explosives, gases, flammable solids, 
oxidising agents, organic peroxides, toxic 
substances or corrosive substances, 
substances liable to spontaneous combustion 

5.  Chemical Assessment Conducted Refer to Table 9 

6.   Is the Waste Putrescible? No All observed components of filling composed 
of materials pre-classified as non-putrescible 
(i.e. soil and gravel) 

NOTE:   *     Asbestos is likely to be present in the filling comprising the earth mound, in which 
  case the materials would classify as “Asbestos Waste” 
 

Based on the site observations and analytical results, and with reference to the NSW DECC 

2008 Waste Classification Guidelines our preliminary topsoil and fill classification is as 

follows: 

 

Earth Mound materials:   Asbestos Waste 

Remaining topsoil and fill materials:  General Solid Waste (non-putrescible) 
 

The preliminary waste classification is subject to ex situ confirmation. It should be also 

noted that an alternate classification as Excavated Natural Material (ENM) is possible for 

the topsoil and/or filling materials not containing asbestos. Under the Protection of the 

Environment Operations (Waste) Regulation 2005 – General Exemption Under Part 6, 

Clause 51 and 51(A), The excavated natural material exemption 2008, ENM is defined as 

naturally occurring rock and soil that has: 



   
Page 35 of 38 

 
 

Phase 1 Contamination Assessment with Limited Intrusive Sampling Project 71476.01 
Morling Baptist Bible College, Macquarie Park December 2009 

1. Been excavated from the ground, and 

2. Contains at least 98% (by weight) natural material, and 

3. Does not meet the definition of VENM in the Act. 

 

In addition, ENM does not include material that has been processed or contain acid 

sulphate soils or potential acid sulphate soils. The chemical concentrations must also meet 

the requirements of the exemption. 

 

In order to attain such a classification, a rigorous regime of sampling and testing, as 

required by the above exemption, must first be completed. 

 

 11.2.2   Residual Soil and Bedrock 
The Protection of the Environment Operations Act 1997, the Protection of the Environment 

Operations Amendment (Scheduled Activities and Waste) Regulation 2008, and the Waste 

Classification Guidelines April 2008, define VENM such as clay, gravel, sand, soil and rock, 

as materials that: 

▪ Are not mixed with any other waste 

▪ Have been excavated from areas that are not contaminated as a result of industrial, 

commercial, mining or agricultural activities 

▪ Do not contain sulphidic ores or soils 

▪ Consist of excavated natural materials that meet such criteria as may be approved by 

the EPA (now DECCW) 

 

Based on the information presented in this report, the natural soil and bedrock encountered 

at the bore locations are considered to be classified as VENM in accordance with the above 

definition, provided that the material is not cross-contaminated or mixed with other non-

VENM material. The natural, in situ material observed is suitable for: 

• Reuse on other sites subject to prior approvals or consents from the receiving site and 

relevant authorities, as required, or 

• Disposal as VENM. 
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As a general rule, the receiving site or landfill facility should check to ensure that the VENM 

matches the description addressed in this repot, and does not contain any other inclusions 

such as filling, building rubble or asbestos-containing material. Any material exhibiting 

obvious signs of contamination or odours would not be classifiable as VENM and should be 

stockpiled and assessed separately. 

 

 
 
12 CONCLUSION AND RECOMMENDATIONS 
 

This investigation was undertaken as a Phase 1 contamination assessment, with limited 

sampling. As such, the adopted sampling regime did not meet the sampling density 

recommended in the NSW EPA Sampling Design Guidelines for the characterisation of a 

site.  However, the findings of this Phase 1 contamination assessment indicate that the site, 

in general, is not likely to be significantly contaminated (as defined by the CLM Act) and can 

be made environmentally suitable for the proposed staged development, subject to the 

following: 

• Disposal of the soils in the earth mound at south-eastern boundary of the site at a 

licensed landfill facility as Asbestos Waste. Note that further assessment of the earth 

mound may delineate a smaller volume of impacted soils requiring this classification and 

disposal; 

• Confirmation on the presence of a UST; 

• Further, more detailed investigations into soil contamination must be carried out in the 

vicinity of the UST location, if present, as indicated on Drawing 1. The investigations 

should be aimed at assessing any soil contamination resulting from past leaks from the 

UST; 

• Validation of existing building footprints upon completion of demolition and removal from 

the site. This will entail a visual assessment of the ground surface for evidence of 

asbestos-containing materials complimented with appropriate sampling and testing;  

• Validation of the UST pit once the UST is removed and disposed off site; 

• Additional ex situ assessment of excavated soils (particularly filling and topsoil) to 

confirm or otherwise the preliminary waste classifications provided in this report; 
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• Additional sampling and testing of soils to be retained on site, such that sample 

numbers comply with the NSW EPA Sampling Design Guidelines; and 

• A ground water assessment, particularly given the possible presence of an UST and the 

depth of basement excavation proposed, which may require dewatering. The 

assessment should include groundwater monitoring wells positioned both hydraulically 

up-gradient and down-gradient of the UST. 

 

Further advice is provided as follows: 

• Prior to demolition, all existing buildings should be surveyed by an experienced 

occupational hygienist or environmental consultant to identify any hazardous materials 

which need to be appropriately managed during demolition works. All handling of 

hazardous building materials must be carried out by a contractor with the appropriate 

licenses; and 

• The decommissioning and removal of the UST must be carried out by an appropriately 

qualified and licensed contractor in accordance with WorkCover guidelines. 

 

 

 

13. LIMITATIONS OF THIS REPORT 
 

The scope of the site assessment activities and consulting services undertaken by DP were 

limited to those detailed in our proposal dated 29 October 2009 and accepted by Lipman 

Properties Pty Ltd. 

 

DP’s assessment is necessarily based upon the result of a limited site investigation and the 

restricted program of surface and subsurface sampling, screening and laboratory testing 

which was set out in the proposal.  DP cannot provide unqualified warranties nor assumes 

any liability for site conditions not observed, or accessible, during the time of the 

investigations. 

 

Despite all reasonable care and diligence, the ground conditions encountered and 

concentrations of contaminants measured may not be representative of conditions between 

the locations sampled and investigated.  In addition, site characteristics may change at any 
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Photo 1: Aerial Photograph 1930

Photo 2: Aerial Photograph: 1943
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Photo 3: Aerial Photograph 1951

Photo 4: Aerial Photograph 1961

Phase 1 Contamination Assessment Project Plate
120-128 Herring Road, 71476.01 2
Macquarie Park

December
2009

N

N



Photo 5: Aerial Photograph 1970

Photo 6: Aerial Photograph 1986
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