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EXECUTIVE SUMMARY 

 

This report details the methodology and results of a Preliminary Environmental Site Assessment 

Investigation undertaken by Douglas Partners Pty Ltd (DP) at Coca-Cola Amatil, 102-128 Briens 

Road, Northmead.  The investigation was commissioned by Burns Bridge Services Pty Ltd on 

behalf of Coca-Cola Amatil.   

 

The objectives of the investigations were to provide an assessment for the potential for soil and 

groundwater contamination and to assess the general suitability of the site for the proposed 

commercial development. 

 

The assessment focuses on the proposed area of re-development comprising areas currently 

occupied by finance, merchandising/equipment services, car park and open storage space located 

at the central eastern portion of the Coca-Cola site (subject site).  The subject site covers a 

rectangular area of approximately 3.3 ha and is fully operational at the time of investigation.  

Proposed re-development comprises the demolition of existing buildings and construction of a 

warehouse facility.  The subject site location is presented in Drawing 1, Appendix A.  

 

Previous assessments undertaken at the subject site include an Environmental Audit undertaken by 

Dames & Moore in 1991. 

 

The current investigation comprised environmental soil sampling and analyses for targeted set of 

contaminants from 20 test bores.  The subsurface soil/filling conditions encountered in the test 

bores generally comprised sandy clay, clayey sand filling with ironstone gravel and sandstone 

fragments.  Concrete fragments and ash were noted within the filling in Test Bore 12.   

 

Groundwater was not observed during augering and piezometers were noted to be dry after two 

weeks, suggesting that the depth to groundwater table is likely to be in excess of the vertical extent 

of investigation, (ie over 5.5 m below the surface level).  

 



 
 

Given the proposed commercial re-development, the soil and groundwater results were compared 

to the criteria given in the Contaminated Sites Guidelines for the NSW Site Auditor Scheme NSW 

EPA (1998) for commercial or industrial land-use [Column 5 HIL], and Guidelines for Assessing 

Service Station Sites, NSW EPA (1994).   

 

The analytical results indicated that majority of the samples recorded contaminant concentrations 

within the adopted site assessment criteria for commercial/industrial sites with the exception of the 

following exceedances associated with organic contaminants noted in DP Test Bore 14 at:- 

• 3.0 m [C6-C9 TPH (350 mg/kg), Toluene (54 mg/kg), Ethyl-benzene (99 mg/kg) and Xylene 

(265 mg/kg)]; and 

• 3.7 m [Toluene (2.2 mg/kg), Ethyl-benzene (9.5 mg/kg) and Xylene (24.5 mg/kg)]. 

 

Detectable concentrations of VOCs (mainly benzene compounds) were also noted in DP Test Bore 

samples 14/3.0 and 14/3.7.  As the level of contaminants was 2.5 times the SAC, this location is 

categorized as a hotspot.  The hotspot may be sourced from the former bowser (now removed) 

previously located upgradient of Test Bore 14.  Test bore locations are shown on Drawing 2, 

Appendix A.  

 

Whilst asbestos materials were not observed, or detected in any of the soil samples analysed, 

asbestos fibres or fragments of asbestos cement sheeting can be invasive and may remain 

undetected in areas which are not sampled.   

 

Based on site observations and analytical findings, it is considered that the site is suitable for its 

continued commercial/industrial land use subject to:- 

• further assessment incorporating test pitting in the (filled) southern portion of the site (upon 

clearing of dense vegetation) to verify the nature of the substrate including the presence of 

asbestos;  

• sampling of stockpile materials (upon clearing of dense vegetation); and 



 
 

• further characterization of the degree and extent of the benzene hotspot at Test Bore 14, 

followed by removal (if appropriate) and validation by a suitably qualified environmental 

consultant. 

 

It should be noted that due to site access constraints, the number of sampling locations undertaken 

does not meet the minimum sampling points for site characterisation.  To meet the requirements of 

the NSW EPA Sampling Design Guidelines (1996) then additional 23 test locations (ie. total of 45 

locations) would be required for a site of 3.3 ha. 

 
As the current assessment does not include a hazardous building material inspection, it is 

recommended that a hazardous building materials inspection be undertaken by an environmental 

consultant prior to conducting demolition at the site.  A concurrent preliminary geotechnical 

assessment of the site also by DP is reported separately. 

 

 



 
 

 
Glossary of Terms 
 

As  arsenic 

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 

DIPNR  Department of Infrastructure, Planning and Natural Resources 

DNR  Department of Natural Resources 

DP  Douglas Partners Pty Ltd 

EPA  Environmental Protection Authority 

GW  groundwater 

ha  hectares 

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

1998. 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 photoionisation detector 

TPH total petroleum hydrocarbons 

TOPIC total photoionisable compounds 

VOC Volatile Chlorinated Hydrocarbons 

Zn zinc
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1. INTRODUCTION 
 

1.1 Background 
 

This report details the methodology and results of a Preliminary Environmental Site 

Assessment undertaken by Douglas Partners Pty Ltd (DP) at Coca-Cola Amatil, 102-128 

Briens Road, Northmead.  The investigation was commissioned by Burns Bridge Services 

Pty Ltd on behalf of Coca-Cola Amatil.   

 
The (subject) site covers a rectangular area of approximately 3.3 ha and was fully 
operational at the time of investigation.  It is understood that the proposed re-development 
also involves the demolition of existing buildings and the construction of a new warehouse 
facility. 
 
The assessment focuses on the proposed re-development areas currently occupied by the 
finance office, merchandising/equipment services, a car park and an open storage space 
located at the central eastern portion of the site.  
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The aims of the preliminary assessment were to:- 

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

• provide a preliminary opinion on the suitability of the site for the proposed commercial 

re-development. 

 

A concurrent geotechnical assessment of the site was also performed by DP and is reported 

separately in a report entitled Report on Preliminary Geotechnical Assessment, dated 

February 2006. 

 

1.2 Previous Investigations 
 

Previous environmental assessment was undertaken by Dames and Moore (D & M), in 

August 1991 as outlined in their report entitled Environmental Audit of Coca Cola Bottlers 

Facility, Northmead, NSW.  A desktop and walkover inspection by Dames & Moore indicated 

two areas of potential concern, namely; soils surrounding the underground diesel tank, and 

the asbestos bearing fill areas adjacent to Toongabbie Creek and on the vacant property 

east of the warehouse (ie. open storage space, south of the subject site). 

 

Dames & Moore recommended that the integrity of the tank and associated fittings in relation 

to leaks be investigated to evaluate if soil and/or groundwater contamination has occurred.  

The location of the underground diesel tank was not however identified in the Dames & 

Moore report. 

 

A total of 11 test pits were excavated by D & M within the filled area to evaluate the potential 

for asbestos and/or other environmental concerns.  Eleven soil samples were analysed for 

arsenic, chromium, and lead as well as asbestos.  Subsoil material encountered comprised 

light brown silty clay and grey white clay filling comprising bricks wood, wire, glass, sand, 

gravel concrete.  Fibre board materials were found in two of the test pits.  Depth of filling 

material ranged from 0.5 m to 2.8 m. Natural material underlying the area of investigation 

comprised red and grey mottled clays. 
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All soil samples tested by D & M recorded low concentrations of metals and asbestos was 

not detected within the soil samples.  However, chrysotile asbestos was positively identified 

in two fibre board samples. 

 

Dames & Moore concluded that the extent of the asbestos bearing fibre cement board was 

likely to be limited to the eastern and possibly southern portions of the site, but that the 

volume of the asbestos bearing material on the site was unknown. 

 

 

 

2. CURRENT SCOPE OF WORKS 
 

The scope of the current Preliminary Environmental Site Assessment by DP was as follows:- 

• Review site history information (including title deeds records, aerial photographs, 

WorkCover Search information, available EPA records and results of groundwater bore 

searches); 

• Drill 20 test bores with a Bobcat mounted drill rig with a solid flight auger attachment on-

site to nominal depths of 3 m.  Extend three of the test bores to 5.5 m for installation of 

groundwater piezometers; 

• Collection of samples of soil/filling (including QA/QC samples) from the test bores at 

regular depth intervals of 0.5 m, 1.5 m and at 3.0 m or prior refusal.  10% QA/QC 

replicate soil samples were collected/analysed; 

• Screen all soil samples with a calibrated photoionisation detector (PID) to detect the 

likely presence of volatile organic compounds; 

• Conduct laboratory analysis on 25 selected soil samples at a NATA accredited 

analytical laboratory for the contaminants of concern:- 

- Heavy metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn); 

- Total Petroleum Hydrocarbons (TPH); 

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

BTEX);  

- Polycyclic Aromatic Hydrocarbons (PAH); 

- Organochlorine Pesticides (OCP); 
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- Polychlorinated Biphenyls (PCB); 

- Phenols; and 

- Asbestos 

• Provision of a Preliminary Environmental Site Assessment Report which summarises 

the findings of the soil analyses performed on the site, and the suitability of the site for 

its proposed warehouse development. 

 

 

 

3. SITE IDENTIFICATION AND HISTORY 
 

3.1 Site Identification 
 

 
The subject site is part of the Coca-Cola Amatil located on 102-128 Briens Road, 

Northmead.  The site is generally rectangular in shape and is bounded by Briens Road to the 

north and Toongabbie Creek to the south.  The subject site is currently identified as Lot 110 

in DP 800504 and southeastern part of Lot 111 in DP 800504, in the Parish of St John and 

County of Cumberland. The subject site covers an approximate area of 3.3 ha.  The local 

government authority is Parramatta City Council. 

 

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

3.2 Site History 
 

A site historical information review was conducted, comprising a review of aerial 

photographs, a historical title deed search by Peter S. Hopley Pty Limited, Legal Searchers 

for approximately the past 100 years, and a review of available council records.   
 

3.2.1 Historical Title Deeds Search 

According to the title deeds, the subject site was under farmland/rural residential use prior 

1968.  The site was thereafter occupied by commercial/industrial entities until the present 

day.  The title deed search results for the site are included in Appendix B. 
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3.2.2 Council Records 

The subject site is located within the Parramatta City Council and is zoned Employment 4.  

The subject site is not reported to be affected by matters arising under the Contaminated 

Land Management Act, 1997.  The land is however ‘affected by a 100 year average 

recurrence interval flood’ and this situation would be taken into consideration in 

determination of development applications.  The Section 149 Planning Certificate is shown 

at Appendix B. 

3.2.3 Aerial Photographs 

The aerial photographs, taken in 1930, show the site to be vacant with rectangular areas of 

cultivation.  Surrounding land appears to be used for similar purposes. 

 

The 1951 aerial photographs show various sheds along the north-western part of the subject 

site.  A roadway runs from north to south.  Earthworks activities are apparent in the southern 

portion of the site (ie. adjacent to Toongabbie Creek). 

 

The 1970 aerial photograph shows a large rectangular building in the north part of the site.  

A rectangular building, which appears to be a long container/shed, was noted in the centre of 

the site.  The remaining portions of the site were vacant.  

 

A review of the 1991 and 1994 aerial photographs indicated no changes in relation to site 

layout at the subject site since 1970.  Vegetation at the southern boundary of the site was 

noted to be denser after 1970. 

 

The site layout in the aerial photograph taken in 2002 appears consistent with the current 

layout of the site.  Surrounding land uses in 2002 were generally similar with those observed 

during the current inspection. 
 

3.2.4 Regulatory Notices Search 

A search of the NSW EPA website on 18 January 2006 indicates that: 

• no licences or notices have been issued for the site under the Protection of the 

Environment Operations Act, 1997; and 
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• no notices or orders to investigate or remediate the site are reported to have been issued 

for the site under the Contaminated Land Management Act, 1997. 

 

3.2.5 WorkCover Records 

A search for dangerous goods licences with NSW WorkCover was conducted for Coca-Cola 

Amatil 102-128 Briens Road, Northmead.  Search results comprised records of the list of 

dangerous goods stored throughout the Coca-Cola premises.  The majority of the records 

show various solutions (eg. ethanol, sodium hydroxide, hydrochloric acid etc) stored in the 

manufacturing areas of the site (ie. 128 Briens Road), and a record summary was provided 

for 102 Briens Road.  WorkCover has not located any records specific to the subject site (ie. 

the area under investigation).  As such, WorkCover search documentation is not attached to 

this report.  

 

For the purposes of providing background information, WorkCover records revealed that 

three fuel tanks from the manufacturing part of the site were decommissioned and removed 

off-site in 1995 and 1996.  One 43,000L underground tank (contents unknown) was removed 

from 102 Briens Road in November 2000.  These tank locations were noted to be outside of 

the area of current investigation. 

 

3.2.6 Anecdotal Information 

Discussion with site personnel indicated that the northern portion of the site was previously 

owned by Sara Lee, and the adjacent site to the east was formerly owned by Australian 

Pharmaceutical Industries (API).  A fuel bowser was previously located on the north-western 

boundary of API (ie. to the east of warehouse and maintenance centre) and has since been 

removed (see Photo 1 in Appendix B). 
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4. GEOLOGY AND HYDROGEOLOGY 
 
Reference to the Penrith 1:100 000 Geological Series Sheet indicates that the site is 

underlain by Hawkesbury Sandstone comprising medium to very coarse grained quartz 

sandstone, minor laminated mudstone and siltstone lenses.  The field investigations for the 

current assessment encountered varying filling material underlain by natural silty sandy clay, 

generally confirming the geological mapping.  Parts of the site were noted to have been filled 

and levelled with obvious drops in site levels along the Briens Road entrance and the 

eastern boundary of the subject site, suggesting possible cut and fill operations. 

 

A stormwater drain runs along the western boundary of the subject site.  Based on the local 

topography, the inferred groundwater and stormwater flow is southerly towards Toongabbie 

Creek.  Stormwater runoff would be expected to infiltrate into the soils or be collected at 

drains located around the site. 

 

The site is not covered by the series of Acid Sulphate Soils Risk Maps issued by the 

Department of Land and Water Conservation (DLWC, 1997). 
 

A groundwater bore search was requested from the Department of Natural Resources 

(DNR), previously Department of Infrastructure, Planning and Natural Resources (DIPNR).  

The search indicated the presence of 10 registered bores within 4.25 km surrounding the 

site.  Work summaries from the bore search indicated that the authorised and intended 

purposes of the groundwater bores were for domestic, irrigation, recreational, waste 

disposal, industrial and monitoring purposes.   

 

Free groundwater was not encountered whilst augering.  Nevertheless, as part of the field 

investigations, groundwater piezometers were installed in Test Bores 1, 3 and 7 to depth of 

5.5 m to check for slow seepage recovery into the wells.  None was observed after a period 

of two weeks following drilling.  Test bore locations are shown on the site plan in Appendix 
A and test bore reports are shown in Appendix C.  
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5. SITE DESCRIPTION 
 

5.1 Site Observations 

The subject site can be segregated into four sections:- 

• Northwestern corner - small vacant land fronting Briens Road; 

• Northern portion - offices and workshops; 

• Centre portion – car parking 

• Southern portion – open space storage. 

 

North-western Corner 

The north-western corner of the subject site is located between Briens Road and the 

auditorium and training rooms and currently comprises vacant grassland.  This part of the 

site falls south-easterly towards the stormwater pipe running along the eastern fence.  

Access to this part of the site is through the gate house located near the Coca-Cola 

administration building. 

 

Northern Portion 

The majority of the northern portion of the site is sealed with building footprints and concrete 

pavements/driveways with the exception of garden/landscaped areas along the northern and 

eastern perimeter of this portion (Photos 2 and 3 in Appendix B). 

 

The 1-2 storey brick building fronting Briens Road is occupied by the Finance office.  This 

office is attached to the Merchandising/Equipment Services workshop and Warehouse and 

Maintenance Centre.  The workshop was noted to be sealed with concrete.  Asbestos 

gutters were noted on the exterior of the warehouse and maintenance centre (see Photo 4 in 

Appendix B).  The concrete and asphalt pavements were observed to be in good condition. 

 

Numerous containers, a large metal shed and Coca-Cola vending machines are stored at 

the southern part of this portion of the site.  A gas cylinder was noted to be chained to the 

fence surrounding the vending machine storage area.  The cylinder appears to be used for 

refuelling forklifts (Photo 5, Appendix B). 
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Centre Portion 

The centre portion of the site is covered with bituminous pavement and is used for car 

parking, with the exception of the eastern and western perimeter of the site which is covered 

in grass/vegetation (Photos 6 to 8, Appendix B).  The pavements were observed to be in 

good condition.  No plant stress was noted in the unpaved areas. 

 

Southern Portion 

Southern portion of the site is a flat, fenced open area used for storage of old vending 

machines, fridges and machine parts.  The eastern, southern and western perimeter of this 

portion of the site is heavily vegetated. The remaining portions of the storage area are 

unsealed and covered with roadbase gravel.  Minor stockpiles were noted within the thick 

vegetated areas.  Minor surface oil stains were observed in the centre part of this portion of 

the site (Photos 9 and 10, Appendix B). 

 

No evidence of aboveground storage tanks (ASTs) or underground storage tanks (USTs), 

such as dip/fill points or vent pipes, were noted on site.  In general, no major signs of 

environmental concern were noted within the area.   

 

A site location and layout plan is presented in Drawing 1 in Appendix A.  Drawing 2, 

Appendix A shows the location of test bores drilled on-site. 

 

 

5.2 Proposed Development 
 

The proposed development will comprise the demolition of the existing buildings and the 

construction of a new warehouse facility covering the majority of the site.  New entrance and 

driveways will also be constructed in the northern portion of the site (fronting Briens Road).  

No bulk excavation is anticipated. 
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 5.3 Adjacent Site Use 
 

The surrounding land usage is as follows:- 

• North – Briens Road, Industrial  

• South – Toongabbie Creek; 

• East – Coca-Cola warehouse; and, 

• West – Coca-Cola manufacturing/bottling plant. 

 

Due to the nature of the activities and former land uses conducted on adjacent areas and the 

observed topography of the site, it is considered that some potential exists for migration of 

contamination onto, or under, the subject site.   

 

 

 

6. POTENTIAL FOR CONTAMINATION 

On the basis of the results of the previous investigation by Dames & Moore in 1991, and 

taking into consideration the site history and DP’s own site inspection, the anticipated 

contaminants of concern were deemed to include: 

• heavy metals; 

• asbestos; 

• TPH; 

• BTEX; 

• PAH; 

• OCPs; 

• PCBs; and 

• Phenols.   

 

Soil samples were therefore analysed for the targeted range of chemical contaminants. 
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7. FIELD WORK 
 

 7.1 Sampling Procedures 
 

  7.1.1 Piezometer Installation  

Piezometers were installed in Test Bores 1, 3 and 7 to depths of 5.5 m.  Installation was 

conducted using a Bobcat mounted drill rig.  Following completion of drilling, 50 mm 

diameter acid washed class 18 PVC casing and machine slotted well screen was installed.  

The wells were completed with a gravel pack extending to 0.5 m below the depth of 

sandstone, and a bentonite plug of 1.0 m thickness, and backfilled with drill returns to the 

surface.  The piezometers were extended to 0.5 m above the ground surface.  Piezometer 

construction details are presented in Appendix C. 

 

7.1.2 Soil Sampling Procedures and Rationale 

Environmental sampling was performed according to standard operating procedures outlined 

in the DP Field Procedures Manual.  All sampling data was recorded on DP chain of custody 

sheets.  The general soil sampling procedure comprised:- 

• soil samples were collected with disposable gloves from auger returns for all test bores.  

The gloves were disposed off after each sampling event.  This was conducted to 

minimise the risk of cross contamination; 

• transfer of samples into laboratory-prepared glass jars, and capping immediately with 

teflon lined lids; 

• collection of 10% replicate samples for QA/QC purposes; 

• labelling of sample containers with individual and unique identification, including project 

number, sample location and sample depth; and 

• placement of the sample jars and replicate sample bags into a cooled, insulated and 

sealed container for transport to the laboratory. 

 

Envirolab Services, a laboratory certified by the NATA, was employed to conduct the sample 

analysis.  The laboratory is required to carry out routine in-house QC procedures.  
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7.2 Data Quality Objectives 
 

The table below summarises data quality objectives (DQOs) and the procedures designed to 

enable DQO achievement. 

 
Table 1 - Quality Assurance/Quality Control Objectives (QA/QC) & Indicators 

DQO Data Quality Indicators DQO Achieved 

Documentation 
completeness 

Completion of field and laboratory chain of custody 
documentation, completion of record of samples 
sheets. (Appendix D) 

Yes 
 

Data comparability Use of NATA certified laboratory, use of consistent 
sampling technique. (Section 7, Appendix D) 

Yes 
 

Data 
representativity 

Sampling from the test bores at regular depths, or 
at depths commensurate with identified 
contamination in order to obtain a representative 
number of samples from the site. (Section 9.2) 

Yes 
 

Precision and 
accuracy for 
sampling and 

analysis 

Achievement of acceptable relative percentage 
difference (RPD) for replicate analysis and 
laboratory QC criteria. (Appendix D) 

Yes 
 

 
As indicated above, the QA/QC Objectives for sampling and analysis were achieved and the 

quality of the data satisfactorily meets the objectives of the current assessment. 
 
 

7.3 Field QA and Quality Control 
 
The field QC procedures for sampling as prescribed in Douglas Partners Field Procedures 

Manual were followed at all times during the assessment.  Field QC sampling comprised 

replicate sampling, at a rate of approximately one replicate sample for every ten samples.  

The comparative results of analysis are summarised in Appendix D. 

 

7.3.1 Laboratory QA/QC 

The analytical laboratory is certified by the National Association of Testing Authorities 

(NATA) and 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 D. 
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The results of RPD analysis are shown in Appendix E, with the full laboratory reports 

included in Appendix D. 

 

 

 

8. SITE ASSESSMENT CRITERIA 
 
As the proposed development comprises a new warehouse facility, the relevant assessment 

criteria include guidelines endorsed by the NSW EPA (currently part of the Department of 

Environment and Conservation (DEC) as follows:- 

• NSW EPA (1998). Contaminated Sites Guidelines for the NSW Site Auditor Scheme, 

Health-Based Investigation Levels for Commercial or Industrial Sites (Column 4 HIL); 

and 

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

Threshold Concentration for Sensitive Site Land-use in respect to TRH and BTEX (as 

no other comprehensive health-based criteria are endorsed by DEC). 

These guidelines are also consistent with the National Environment Protection Measure 

(NEPM), Assessment of Site Contamination, Schedule B(1) Health-Based Investigation 

Levels D for commercial/industrial sites.  For ease of reference, Column 4 HIL is used 

throughout this report. 

 

 

 

9. RESULTS 

 

9.1 Field Observations 
 

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

included in the Test Bore Report Sheets together with notes describing the classification 

methods and descriptive terms (Appendix C). 
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The conditions encountered in the test bores generally comprised shallow filling at the 

northern portion of the site with increasing filling depth towards the southern portion. Filling 

material generally comprised sandy clay, clayey sand filling with ironstone gravel and 

sandstone fragments.   

 

Concrete fragments and ash were noted within the filling in Test Bore 12.  The depth of filling 

varies from a minimum of 0.1 m in Test Bore 18, to depths in excess of 3.0 m in Test Bores 

2 and 5.  The natural material underlying the fill sequence comprises silty sandy clay, clayey 

sand and sandstone. 

 

Strong hydrocarbon odours were noted within the light grey white sand in Test Bore 14 from 

2.0 m depth.  This coincides with a slightly elevated PID reading of 46 ppm from the same 

horizon. 

 

Fibre cement sheets/fragments were not observed in drill returns during the current 

assessment, but were reported in the earlier assessment by D & M.   

 

Free groundwater was not observed during augering or subsequently following piezometer 

installation.  Test bores were given approximately 2 weeks to recharge and remained dry  

suggesting that the depth to groundwater table is likely to be well in excess of the vertical 

extent of investigation, (ie over 5.5 m below the surface level).  

 

 

9.2 Analytical Rationale and Regime 
 

Given the preliminary nature of the current assessment, the Test Bores were placed in a 

rough grid pattern around the proposed re-development area in order to evaluate the 

potential for site contamination.   

 

Test Bores 1 to 7 was placed at the southern portion of the site with an attempt to evaluate 

the potential for chemical and asbestos contamination in this area.   
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Due to the heavy vegetation at the eastern, southern and western perimeter of the southern 

portion of the site, soil sampling from the stockpiles (located within the nearby vegetated 

area) was not undertaken.  Test Bores 8 to 20 were placed in the central portion to evaluate 

potential for contamination due to current and previous site uses. 

 

A total of 3 groundwater piezometers were installed to a depth of 5.5 m at the southern 

portion of the site with an attempt to intercept groundwater and to evaluate the potential for 

groundwater contamination.  However, no groundwater or seepage was observed, and the 

bores remained dry for a period of at least two weeks following construction. 

 

Table 2 presents the sampling and analytical rationale and scheme designed based on site 

observations and previous analytical results. 

 
Table 2 - Analytical Scheme 

Sample ID Metals TPH/BTEX PAH OCP/PCB Phenols Asbestos VOC 
1/0.5       - 
1/3.0  - - - - - - 
2/0.5     - - - 
3/0.5       - 
3/1.5  - - - - - - 
4/0.5       - 
5/0.5  - - - -  - 
6/0.5      - - 
7/0.5  - - - - - - 
8/0.5  - - - - - - 
9/0.5  - - - - - - 
10/0.5  - - - - - - 
11/0.5       - 
12/0.5  - - - - - - 
13/0.5      - - 
14/0.5  - - - - - - 
14/3.0      -  
14/3.7      -  
15/0.5      - - 
16/0.5  - - - - - - 
17/0.5      - - 
18/0.5  -  - - - - 
19/0.5       - 
20/0.5  - - - - - - 

BD1/201205  - - - - - - 

BD1/201205 Denotes field replicate of sample 1/0.5 
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It is considered that the current assessment provides an appropriate sampling program for 

preliminary evaluation of the site condition with respect to soil contamination potential and its 

likely suitability for its proposed commercial/industrial use.  Sampling locations are shown on 

Drawing 2 in Appendix A. 
 

 

9.3 Field Testing Results  
 

Replicate soil samples collected in plastic bags were allowed to equilibrate under ambient 

temperatures before screening for Total Photoionisable Compounds (TOPIC) using a 

calibrated Photoionisation Detector (PID).  TOPIC results are shown on Test Bore Reports in 

Appendix C. 

 

Generally the results were < 1 ppm, but PID readings of up to 46 ppm were detected in Test 

Bore 14 at 3.0 m depth coinciding with hydrocarbon odour observed in white sand at this 

horizon.  This material could represent bedding sand from a former tank pit or fuel line 

location. 

 

 

9.4 Laboratory Results 
 

The results of laboratory analysis for inorganic and organic contaminants (see Appendix D) 

in the soil samples are summarised in the Table 3. 
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Table 3 – Results of Laboratory Analysis for Soil 
(All results in mg/kg unless otherwise stated) 

Heavy Metals  PAHs TRH 
Test 

Bore/Depth As Cd Cr~ Cu Pb Hg Ni Zn B(a)P Total +ve 
PAH 

C6-
C9 
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s 
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1/0.5 <4 <1 13 8.6 14 <0.1 4 11 <0.05 0 <25 <250 <1 <1 <1 <3 <0.9 <0.1 <0.5 ND 
1/3.0 5.8 <1 16 11 260 <0.1 5 24 - - - - - - - - - - - - 
2/0.5 <4 <1 13 22 10 <0.1 4 18 - - - - - - - - - - - - 
3/0.5 <4 <1 18 15 14 <0.1 5 23 <0.05 0 <25 <250 <1 <1 <1 <3 <0.9 <0.1 <0.5 ND 
3/1.5 6.7 <1 12 19 25 <0.1 4 21 - - - - - - - - - - - - 
4/0.5 <4 <1 14 6.1 10 <0.1 3 12 <0.05 0 <25 <250 <1 <1 <1 <3 <0.9 <0.1 <0.5 ND 
5/0.5 <4 <1 8.3 2.4 7 <0.1 1 7 - - - - - - - - - - - ND 
6/0.5 <4 <1 12 6.1 10 <0.1 4 14 <0.05 0 <25 <250 <1 <1 <1 <3 <0.9 <0.1 <0.5 - 
7/0.5 <4 <1 12 3.8 9 <0.1 2 15 - - - - - - - - - - - - 
8/0.5 <4 <1 9.1 2.8 8 <0.1 1 7 - - - - - - - - - - - - 
9/0.5 <4 <1 10 7.9 19 <0.1 7 39 - - - - - - - - - - - - 
10/0.5 <4 <1 14 6.1 13 <0.1 4 23 - - - - - - - - - - - - 
11/0.5 <4 <1 11 8.4 36 <0.1 3 16 <0.05 0 <25 <250 <1 <1 <1 <3 <0.9 <0.1 <0.5 ND 
12/0.5 <4 <1 30 52 14 <0.1 43 41 - - - - - - - - - - - - 
13/0.5 7.8 <1 17 20 23 <0.1 5 33 <0.05 0 <25 <250 <1 <1 <1 <3 <0.9 <0.1 <0.5 - 
14/0.5 5.3 <1 18 13 34 <0.1 5 110 - - - - - - - - - - - - 
14/3.0 <4 <1 15 5.7 9 <0.1 2 22 0.4 25.3 350 240 <1 54 99 265 <0.9 <0.1 <0.5 - 
14/3.7 <4 <1 5.6 1.1 3 <0.1 <1 1 <0.05 0 58 <250 <1 2.2 9.5 24.5 <0.9 <0.1 <0.5 - 
15/0.5 13 <1 25 16 32 <0.1 5 25 <0.05 0 <25 <250 <1 <1 <1 <3 <0.9 <0.1 <0.5 - 
16/0.5 <4 <1 16 5.1 16 <0.1 4 5 - - - - - - - - - - - - 
17/0.5 4.6 <1 27 3.0 18 <0.1 4 7 <0.05 0 <25 <250 <1 <1 <1 <3 <0.9 <0.1 <0.5 - 
18/0.5 <4 <1 33 1.0 14 <0.1 8 5 <0.05 0 - - - - - - - - - - 
19/0.5 6.2 <1 21 4.2 18 <0.1 5 20 <0.05 0 <25 <250 <1 <1 <1 <3 <0.9 <0.1 <0.5 ND 
20/0.5 <4 <1 5.5 1.1 8 <0.1 1 4 - - - - - - - - - - - - 

BD1/201205 <4 <1 8.4 3.5 10 <0.1 3 7 - - - - - - - - - - - - 

SAC 500 100 600000 5000 1500 75 3000 35000 5 100 65 1000 1 1.4 3.1 14 50 50/250/ 
1000/50 42500 NAG 

 
Notes: 
 
~ All Chromium are assumed to exist in the stable Cr(III) oxidation state, as Cr(VI) will be too reactive and unstable under the normal environment. 
^ Denotes Aldrin+DIeldrin/Chlordane/DDD+DDE+DDT/Heptachlor 
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BD1/201205 Denotes field replicate of sample 1/0.5  
-  Not Tested  
ND   No asbestos detected 
NAG  No asbestos present in soil on the ground surface (Correspondence from NSW EPA Director of Contaminated Sites to Accredited Site Auditors) 
SAC  Site Assessment Criteria adopted from Guidelines 1 and 2 below. 
Guideline 1 NSW EPA Contaminated Sites: Guidelines for the NSW Site Auditor Scheme (1998).  Health-Based Investigation Levels for commercial/industrial 

sites; 
Guideline 2 NSW EPA (1994) Contaminated Sites.  Guidelines for Assessing Service Station Sites 
BOLD  Exceedance with respect to SAC 
BOLD              Contaminant concentration is 2.5 times SAC 
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10. DISCUSSION AND CONCLUSIONS 
 
The analytical results presented in Table 3 indicated that majority of the samples recorded 

contaminant concentrations were within the adopted site assessment criteria for 

commercial/industrial sites with the exception of the following exceedances associated with 

organic contaminants noted in:- 

• DP Test Bore 14 at 3.0 m [C6-C9 TPH (350 mg/kg), Toluene (54 mg/kg), Ethyl-benzene 

(99 mg/kg) and Xylene (265 mg/kg)]; and 

• DP Test Bore 14 at 3.7 m [Toluene (2.2 mg/kg), Ethyl-benzene (9.5 mg/kg) and Xylene 

(24.5 mg/kg)]. 

 

Detectable concentrations of VOCs (mainly benzene compounds) were also noted in samples 

from Test Bores 14/3.0 and 14/3.7 depth, coinciding with hydrocarbon odours at slightly 

elevated PID readings of 46 ppm.   

 

As the concentrations of TPH C6-C9, Toluene, Ethyl-benzene and Xylene at this location are in 

excess of 2.5 times of the adopted site assessment criteria, this location is categorised as a 

‘hotspot’.   

 

Discussions with site personnel indicated that a former bowser was located upgradient on the 

adjacent site with respect to Test Bore 14 and as the hydrocarbon odour was also noted from 

2.0 m depth, it is likely that the contaminants were sourced from the former bowser or related 

UST. 

 

Reported levels of the heavy metals arsenic, chromium, lead and asbestos contaminants in 

soils from the current round of assessment were similar to levels reported in the previous 

assessment by D & M.  However, fibro cement sheets/fragments were not observed during the 

current investigation. 

 

Whilst asbestos materials were not observed and detected in any of the soil samples analysed 

by DP, asbestos fibres or fragments of asbestos cement sheeting can be introduced or be 
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variably distributed in filling and may remain undetected in areas which are not sampled.  

Furthermore, as no records are available to demonstrate that the previously identified asbestos 

cement materials were removed/remediated between 1991 and the current assessment, it is 

considered that the potential for asbestos contamination still remains (particularly in the 

southern portion of the site).  

 

Based on site observations and analytical findings, it is considered that the site is suitable for 

its continued commercial/industrial land use subject to:- 

• further assessment incorporating test pitting at the southern portion of the site (upon 

clearing of dense vegetation) to verify the nature of the filling and in particular any asbestos 

content;  

• sampling and assessment of stockpile materials (upon clearing of dense vegetation); and 

• further assessment and characterization of the degree and extent of benzene (and hydro 

carbon hotspot around Test Bore 14, followed by removal (if appropriate) and validation by 

a suitably qualified environmental consultant. 

 

It should be noted that due to site access constraints, the number of sampling locations 

undertaken does not meet the minimum sampling points required to meet the requirements of 

the NSW EPA Sampling Design Guidelines (1996) for a site of 3.3 ha, which would involve 

testing at a further 23 locations. 

 
As the current assessment does not include a hazardous building material inspection, it is 

recommended that a hazardous building materials inspection be undertaken by an 

environmental consultant prior to conducting demolition at the site.  The inspection should 

identify areas of potential concern and would form the basis of a hazardous material register 

such that appropriate procedures will be put in place to ensure that demolition works would be 

undertaken in a manner where materials would protect the site users to exposure as well as not 

contaminating the ground at and surrounding the site. 
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11. 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 28 November 2005 and accepted by Burns 

Bridge Services Pty Limited on behalf of Coca-Cola Amatil 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 time in 

response to variations in natural conditions, chemical reactions and other events, e.g. 

groundwater movement and or spillages of contaminating substances.  These changes may 

occur subsequent to DP’s investigations and assessment. 

 

This report, its associated documentation and the information herein have been prepared solely 

for the use of Coca-Cola Amatil 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: 
 
 
 
 
 
Polo Foo J M Nash 
Environmental Engineer Principal 
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Photo 1: View towards eastern boundary of site

Photo 2:View towards southwest from northeastern corner of site
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Photo 3: View towards the northeastern corner

Photo 4: Panaromic view towards the west. Shows workshop and vending machine storage areas

Photo 5: View towards the south, gas cylinder within the vending machine storage area
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Photo 6: View along eastern boundary

Photo 7: Panaromic view along eastern and southern part of car park

Photo 8: View towards the north of car park
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Photo 7: View of Southwestern corner of the site from Forbes Street Entrance

Photo 9: View towards the northwest of open strage area (from southeastern corner)

Photo 10: Panaromic view towards the southeastern corner of the site
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NOTES RELATING TO THIS REPORT 
 

Introduction 
These notes have been provided to amplify the 

geotechnical report in regard to classification methods, 
specialist field procedures and certain matters relating to 
the Discussion and Comments section.  Not all, of course, 
are necessarily relevant to all reports. 

Geotechnical reports are based on information gained 
from limited subsurface test boring and sampling, 
supplemented by knowledge of local geology and 
experience.  For this reason, they must be regarded as 
interpretive rather than factual documents, limited to some 
extent by the scope of information on which they rely. 

 
 

Description and Classification Methods 
The methods of description and classification of soils 

and rocks used in this report are based on Australian 
Standard 1726, Geotechnical Site Investigations Code.  In 
general, descriptions cover the following properties - 
strength or density, colour, structure, soil or rock type and 
inclusions. 

Soil types are described according to the predominating 
particle size, qualified by the grading of other particles 
present (eg. sandy clay) on the following bases: 

 
Soil Classification Particle Size 

Clay less than 0.002 mm 
Silt 0.002 to 0.06 mm 
Sand 0.06 to 2.00 mm 
Gravel 2.00 to 60.00 mm 

 
Cohesive soils are classified on the basis of strength 

either by laboratory testing or engineering examination.  
The strength terms are defined as follows. 

 
 

Classification 
Undrained  

Shear Strength kPa 
Very soft less than 12 
Soft 12—25 
Firm 25—50 
Stiff 50—100 
Very stiff 100—200 
Hard Greater than 200 

 
Non-cohesive soils are classified on the basis of relative 

density, generally from the results of standard penetration 
tests (SPT) or Dutch cone penetrometer tests (CPT) as 
below: 

 
 

Relative Density 
SPT  
“N” Value 
(blows/300 mm) 

CPT 
Cone Value 
(qc — MPa) 

Very loose less than 5 less than 2 
Loose 5—10 2—5 
Medium dense 10—30 5—15 
Dense 30—50 15—25 
Very dense greater than 50 greater than 25 

Rock types are classified by their geological names.  
Where relevant, further information regarding rock 
classification is given on the following sheet. 

 
 

Sampling 
Sampling is carried out during drilling to allow 

engineering examination (and laboratory testing where 
required) of the soil or rock. 

Disturbed samples taken during drilling provide 
information on colour, type, inclusions and, depending 
upon the degree of disturbance, some information on 
strength and structure. 

Undisturbed samples are taken by pushing a thin-walled 
sample tube into the soil and withdrawing with a sample of 
the soil in a relatively undisturbed state.  Such samples 
yield information on structure and strength, and are 
necessary for laboratory determination of shear strength 
and compressibility.  Undisturbed sampling is generally 
effective only in cohesive soils.   

Details of the type and method of sampling are given in 
the report. 

 
 

Drilling Methods. 
The following is a brief summary of drilling methods 

currently adopted by the Company and some comments 
on their use and application. 

 
Test Pits — these are excavated with a backhoe or a 
tracked excavator, allowing close examination of the 
in-situ soils if it is safe to descent into the pit.  The depth of 
penetration is limited to about 3 m for a backhoe and up to 
6 m for an excavator.  A potential disadvantage is the 
disturbance caused by the excavation. 

 
Large Diameter Auger (eg. Pengo) — the hole is 
advanced by a rotating plate or short spiral auger, 
generally 300 mm or larger in diameter.  The cuttings are 
returned to the surface at intervals (generally of not more 
than 0.5 m) and are disturbed but usually unchanged in 
moisture content.  Identification of soil strata is generally 
much more reliable than with continuous spiral flight 
augers, and is usually supplemented by occasional 
undisturbed tube sampling. 

 
Continuous Sample Drilling  —  the hole is advanced 
by pushing a 100 mm diameter socket into the ground and 
withdrawing it at intervals to extrude the sample.  This is 
the most reliable method of drilling in soils, since moisture 
content is unchanged and soil structure, strength, etc. is 
only marginally affected. 

 
Continuous Spiral Flight Augers — the hole is 
advanced using 90—115 mm diameter continuous spiral 
flight augers which are withdrawn at intervals to allow 
sampling or in-situ testing.  This is a relatively economical 
means of drilling in clays and in sands above the water 
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table.  Samples are returned to the surface, or may be 
collected after withdrawal of the auger flights, but they are 
very disturbed and may be contaminated.  Information 
from the drilling (as distinct from specific sampling by 
SPTs or undisturbed samples) is of relatively lower 
reliability, due to remoulding, contamination or softening 
of samples by ground water. 
 
Non-core Rotary Drilling — the hole is advanced by a 
rotary bit, with water being pumped down the drill rods and 
returned up the annulus, carrying the drill cuttings.  Only 
major changes in stratification can be determined from the 
cuttings, together with some information from ‘feel’ and 
rate of penetration. 
 
Rotary Mud Drilling — similar to rotary drilling, but using 
drilling mud as a circulating fluid.  The mud tends to mask 
the cuttings and reliable identification is again only 
possible from separate intact sampling (eg. from SPT). 
 
Continuous Core Drilling — a continuous core sample 
is obtained using a diamond-tipped core barrel, usually 
50 mm internal diameter.  Provided full core recovery is 
achieved (which is not always possible in very weak rocks 
and granular soils), this technique provides a very reliable 
(but relatively expensive) method of investigation. 
 
 
Standard Penetration Tests 

Standard penetration tests (abbreviated as SPT) are 
used mainly in non-cohesive soils, but occasionally also in 
cohesive soils as a means of determining density or 
strength and also of obtaining a relatively undisturbed 
sample.  The test procedure is described in Australian 
Standard 1289, “Methods of Testing Soils for Engineering 
Purposes” — Test 6.3.1. 

The test is carried out in a borehole by driving a 50 mm 
diameter split sample tube under the impact of a 63 kg 
hammer with a free fall of 760 mm.  It is normal for the 
tube to be driven in three successive 150 mm increments 
and the ‘N’ value is taken as the number of blows for the 
last 300 mm.  In dense sands, very hard clays or weak 
rock, the full 450 mm penetration may not be practicable 
and the test is discontinued. 

The test results are reported in the following form. 
• In the case where full penetration is obtained with 

successive blow counts for each 150 mm of say 4, 6 
and 7 
  as 4, 6, 7 
   N = 13 

• In the case where the test is discontinued short of full 
penetration, say after 15 blows for the first 150 mm and 
30 blows for the next 40 mm 
  as 15, 30/40 mm. 
The results of the tests can be related empirically to the 

engineering properties of the soil. 
Occasionally, the test method is used to obtain samples 

in 50 mm diameter thin walled sample tubes in clays.  In 
such circumstances, the test results are shown on the 
borelogs in brackets. 

 
 

Cone Penetrometer Testing and Interpretation 
Cone penetrometer testing (sometimes referred to as 

Dutch cone — abbreviated as CPT) described in this 
report has been carried out using an electrical friction cone 
penetrometer. The test is described in Australian Standard 
1289, Test 6.4.1. 

In the tests, a 35 mm diameter rod with a cone-tipped 
end is pushed continuously into the soil, the reaction being 
provided by a specially designed truck or rig which is fitted 
with an hydraulic ram system.  Measurements are made 
of the end bearing resistance on the cone and the friction 
resistance on a separate 130 mm long sleeve, 
immediately behind the cone. Transducers in the tip of the 
assembly are connected by electrical wires passing 
through the centre of the push rods to an amplifier and 
recorder unit mounted on the control truck. 

As penetration occurs (at a rate of approximately 
20 mm per second) the information is plotted on a 
computer screen and at the end of the test is stored on the 
computer for later plotting of the results. 

The information provided on the plotted results 
comprises: — 
• Cone resistance — the actual end bearing force divided 

by the cross sectional area of the cone — expressed in 
MPa. 

• Sleeve friction — the frictional force on the sleeve 
divided by the surface area — expressed in kPa. 

• Friction ratio — the ratio of sleeve friction to cone 
resistance, expressed in percent. 
There are two scales available for measurement of 

cone resistance.  The lower scale (0—5 MPa) is used in 
very soft soils where increased sensitivity is required and 
is shown in the graphs as a dotted line.  The main scale 
(0—50 MPa) is less sensitive and is shown as a full line. 

The ratios of the sleeve friction to cone resistance will 
vary with the type of soil encountered, with higher relative 
friction in clays than in sands.  Friction ratios of 1%—2% 
are commonly encountered in sands and very soft clays 
rising to 4%—10% in stiff clays. 

In sands, the relationship between cone resistance and 
SPT value is commonly in the range:— 

qc (MPa)  =  (0.4 to 0.6) N (blows per 300 mm) 
In clays, the relationship between undrained shear 

strength and cone resistance is commonly in the range:— 
qc  =  (12 to 18) cu   

Interpretation of CPT values can also be made to allow 
estimation of modulus or compressibility values to allow 
calculation of foundation settlements. 

Inferred stratification as shown on the attached reports 
is assessed from the cone and friction traces and from 
experience and information from nearby boreholes, etc.  
This information is presented for general guidance, but 
must be regarded as being to some extent interpretive.  
The test method provides a continuous profile of 
engineering properties, and where precise information on 
soil classification is required, direct drilling and sampling 
may be preferable. 
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Hand Penetrometers 

Hand penetrometer tests are carried out by driving a rod 
into the ground with a falling weight hammer and 
measuring the blows for successive 150 mm increments 
of penetration.  Normally, there is a depth limitation of 
1.2 m but this may be extended in certain conditions by 
the use of extension rods. 

Two relatively similar tests are used. 
• Perth sand penetrometer — a 16 mm diameter flat-

ended rod is driven with a 9 kg hammer, dropping 
600 mm (AS 1289, Test 6.3.3).  This test was 
developed for testing the density of sands (originating in 
Perth) and is mainly used in granular soils and filling. 

• Cone penetrometer (sometimes known as the Scala 
Penetrometer) — a 16 mm rod with a 20 mm diameter 
cone end is driven with a 9 kg hammer dropping 
510 mm (AS 1289, Test 6.3.2).  The test was developed 
initially for pavement subgrade investigations, and 
published correlations of the test results with California 
bearing ratio have been published by various Road 
Authorities.  
 

Laboratory Testing 
Laboratory testing is carried out in accordance with 

Australian Standard 1289 “Methods of Testing Soil for 
Engineering Purposes”.  Details of the test procedure used 
are given on the individual report forms. 

 
Bore Logs 

The bore logs presented herein are an engineering 
and/or geological interpretation of the subsurface 
conditions, and their reliability will depend to some extent 
on frequency of sampling and the method of drilling.  
Ideally, continuous undisturbed sampling or core drilling 
will provide the most reliable assessment, but this is not 
always practicable, or possible to justify on economic 
grounds.  In any case, the boreholes represent only a very 
small sample of the total subsurface profile. 

Interpretation of the information and its application to 
design and construction should therefore take into account 
the spacing of boreholes, the frequency of sampling and 
the possibility of other than ‘straight line’ variations 
between the boreholes. 

 
Ground Water 

Where ground water levels are measured in boreholes, 
there are several potential problems; 
• In low permeability soils, ground water although present, 

may enter the hole slowly or perhaps not at all during 
the time it is left open. 

• A localised perched water table may lead to an 
erroneous indication of the true water table. 

• Water table levels will vary from time to time with 
seasons or recent weather changes.  They may not be 

the same at the time of construction as are indicated in 
the report. 

• The use of water or mud as a drilling fluid will mask any 
ground water inflow.  Water has to be blown out of the 
hole and drilling mud must first be washed out of the 
hole if water observations are to be made. 
More reliable measurements can be made by installing 

standpipes which are read at intervals over several days, 
or perhaps weeks for low permeability soils.  Piezometers, 
sealed in a particular stratum, may be advisable in low 
permeability soils or where there may be interference from 
a perched water table. 

 
Engineering Reports 

Engineering reports are prepared by qualified personnel 
and are based on the information obtained and on current 
engineering standards of interpretation and analysis.  
Where the report has been prepared for a specific design 
proposal (eg. a three storey building), the information and 
interpretation may not be relevant if the design proposal is 
changed (eg. to a twenty storey building).  If this happens, 
the Company will be pleased to review the report and the 
sufficiency of the investigation work. 

Every care is taken with the report as it relates to 
interpretation of subsurface condition, discussion of 
geotechnical aspects and recommendations or 
suggestions for design and construction.  However, the 
Company cannot always anticipate or assume 
responsibility for: 
• unexpected variations in ground conditions — the 

potential for this will depend partly on bore spacing and 
sampling frequency 

• changes in policy or interpretation of policy by statutory 
authorities 

• the actions of contractors responding to commercial 
pressures. 
If these occur, the Company will be pleased to assist 

with investigation or advice to resolve the matter. 
 

Site Anomalies 
In the event that conditions encountered on site during 

construction appear to vary from those which were 
expected from the information contained in the report, the 
Company requests that it immediately be notified.  Most 
problems are much more readily resolved when conditions 
are exposed than at some later stage, well after the event.  

 
Reproduction of Information for  
Contractual Purposes 

Attention is drawn to the document “Guidelines for the 
Provision of Geotechnical Information in Tender 
Documents”, published by the Institution of Engineers, 
Australia.  Where information obtained from this 
investigation is provided for tendering purposes, it is 
recommended that all information, including the written 
report and discussion, be made available. In 
circumstances where the discussion or comments section 
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is not relevant to the contractual situation, it may be 
appropriate to prepare a specially edited document.  The 
Company would be pleased to assist in this regard and/or 
to make additional report copies available for contract 
purposes at a nominal charge. 

 
 

Site Inspection 
The Company will always be pleased to provide 

engineering inspection services for geotechnical aspects 
of work to which this report is related.  This could range 
from a site visit to confirm that conditions exposed are as 
expected, to full time engineering presence on site. 
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APPENDIX D 
Results of Laboratory Tests 

 
 
 
 

































































 

 

 
 
 
 
 
 
 

 

APPENDIX E 
Quality Assurance / Quality Control Results 

 
 
 
 
 
 



 

 

QA/QC PROCEDURES AND RESULTS 
 

FIELD QUALITY ASSURANCE AND QUALITY CONTROL 

 

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

Procedures Manual were followed at all times during the validation assessment.  Field 

sampling comprised replicate sampling, at a rate of approximately one replicate sample 

for every ten original samples.   

 

Rinsate Sample 

Equipment rinsate sample was not necessary due to the use of disposable sampling 

equipment. 

 

Replicate Samples 
The field QC comprised the collection of replicate samples during the course of 

sampling. Replicate sample BD1/201205 and its original sample was submitted for 

analysis along with other selected soil samples.  The soil replicate was analysed for 

heavy metals (As, Cd, Cr, Cu, Pb, Hg, Ni and Zn). Comparative results of analysis are 

included in Table 1.  Relative Percentage Differences (RPD) was calculated as an 

assessment of the result consistency. 

 

RELATIVE PERCENTAGE DIFFERENCE 
A measure of the consistency of results for field samples is derived by the calculation of 

relative percentage differences (RPDs) for replicate samples.  A RPD of ± 30% is 

generally considered acceptable for inorganic analytes by EPA, although in general a 

wider RPD range may be acceptable for organic and inorganic analytes.   

 

The comparative results of analysis between original and replicates are summarised in 

the table below. 



 

 

Table 1 - RPD Results for Heavy Metals, TRH, BTEX and PAH 

Sample ID As Cd Cr III Cu Pb Hg Ni Zn 

1/0.5 <4 <1 13 8.6 14 <0.1 4 11 
BD1/201205 <4 <1 8.4 3.5 10 <0.1 3 7 

%RPD 0 0 43 84 33 0 29 44 
 
The calculated RPD values for the samples and their replicates were generally within the 

acceptable range of ± 30% with the exception of Chromium (III), Copper, Lead and Zinc.  

The calculated RPDs exceeding the acceptability range are not, however, considered to 

be of significant concern due to the generally low levels of metals detected (relative to 

the adopted guideline levels), the low actual differences in concentration and the overall 

good quality of the QA/WC data.  Therefore, the findings are unlikely to affect the 

assessment results. 

 

It is therefore considered that the results indicate an acceptable consistency between 

the samples and their replicates and indicate that suitable field sampling methodology 

was adopted and laboratory precision was achieved. 

 

LABORATORY QA/QC PROCEDURES 
 
Intra-laboratory Procedures 
The following QA/QC procedures were conducted by the laboratory. 

 
Reagent Blank 

This sample is prepared and analysed at the beginning of every analytical run, following 

calibration of the analytical apparatus.  The laboratory results for reagent blanks for soil 

analyses indicated concentrations of all analytes to be below laboratory detection limits. 

These results are included in the laboratory report in Appendix C. 

 

Spike Recovery 
This is a sample replicate prepared by adding a known amount of analyte prior to 

analysis, and then treated exactly the same as all other samples.  The recovery result 



 

 

indicates the proportion of the known concentration of the analyte that is detected during 

analysis. These results are included in the laboratory report in Appendix C.  The spike 

recovery rates are compared with limits as specified in Envirolab Services Quality 

Control System, and any exceedances are highlighted in the report. 

 

The spike recovery all fell within the acceptable range with the exception of chromium for 

Sample 20/0.5 where high spike results were reported. ‘However, an acceptable 

recovery has been obtained for the Reference Material (AGAL-10)’. On this basis, it is 

considered that the spike recovery results are acceptable and does not materially affect 

the assessment results. 

. 

Surrogate Recovery 

This sample is prepared by adding a known amount of surrogate, which behaves 

similarly to the analyte, prior to analysis to each sample.  The recovery result indicates 

the proportion of the known concentration of the surrogate that is detected during 

analysis.   

 

The surrogate recovery rates are compared with limits as specified in Envirolab Services 

and any exceedances are highlighted in the report. 

 

As no exceedances and no comments were noted on the report, it is considered that the 

results indicate that the analytical results are not significantly affected by matrix 

interference. 

 

Duplicates 
These are additional portions of a sample which are analysed in exactly the same 

manner as all other samples.  The duplicate sample results are included in the laboratory 

results in Appendix C. 

 
In overall terms, therefore, the data quality objectives have been attained and the quality 

of the investigation data is considered acceptable. 




