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Executive summary 
Land Development Agency (LDA) is the current leaseholder of Block 2, Section 28, Greenway, ACT.  
LDA requires an assessment of the contamination status and preliminary geotechnical conditions of 
the subsurface prior to divestment.  Coffey was subsequently commissioned by LDA to undertake a 
Phase 1 and 2 contamination assessment, and a geotechnical investigation.  The geotechnical 
component is presented in a separate report.  

The objective of the contamination assessment was to assess the likelihood for contamination to exist 
on the site from past or present activities and to make recommendations on the need for further 
investigation and/or remediation (as required).   

The scope of work developed to meet this objective included a review of site history information, site 
walkover, intrusive investigations at fifteen locations, collecting soil samples within the identified areas 
of environmental concern (AECs) and laboratory analysis. The results of field and laboratory 
investigations were interpreted and reported with respect to the above objectives. 

Site history information indicated that the site was generally vacant, grassed rural/open space since at 
least 1975.  A walkway pavement was constructed in the northern portion of the site between the 
1970’s and 1980’s, a walkway was constructed to the site, and earthworks occurred in the vicinity of 
the site during construction of Drakeford Drive, Mortimer Lewis Drive and Lake Tuggeranong. 

Fifteen sampling locations were used to assess the one AEC identified (fill of unknown origin and 
quality).   

Concentrations of contaminants of potential concern  were less than adopted human health 
investigation limits for urban redevelopment for the most sensitive generic land use scenario covered 
under ACT EPA endorsed national guidance (NEPM, 2013) (residential land use with 
garden/accessible soil (home grown produce <10% fruit and vegetable intake (no poultry).  Therefore, 
concentrations detected are unlikely to pose an unacceptable risk, from a contamination perspective, 
to future site users in a residential, commercial or industrial land use scenario. 

Concentrations of contaminants of potential concern were less than adopted ecological 
screening/investigation levels, therefore it is considered that there is a low likelihood that contaminant 
concentrations would present unacceptable risk to environmental receptors. 

Groundwater was not directly assessed as part of this investigation.  Impact to groundwater is 
considered low based on the site history and reported concentrations of the contaminants of potential 
concern tested in soil. 

Based on the information gathered for this assessment, it appears that the site is suitable for rezoning 
for a proposed residential landuse.   

Coffey note that due to the nature of contaminated site investigation and remediation that the degree 
of variability in site conditions cannot be known completely and no sampling and analysis programme 
can eliminate all uncertainty concerning the condition of a site, including those statistically based and 
substantially following guidelines made or approved by the relevant regulatory authorities.  Therefore, 
it is recommended than an unexpected finds protocol is prepared by an appropriately experienced 
consultant for implementation as part of the recommended remediation works and construction 
earthworks works associated with the future development of the site. The unexpected finds protocol 
should include procedures and protocols for managing risks should unexpected finds of contamination 
be identified at the Site. 

The requirements of the unexpected finds protocol should consider the findings of this investigation 
and where possible, the findings of other works recommended above. 
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This executive summary must be read in conjunction with the full report and in the context of the 
attached “Important Information about your Coffey Environmental Report” and to the statement of 
limitations in Section 13 of this report. 
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Abbreviations 

ABC Average Background Concentration 

ACL Added Contaminant Level 

ACM Asbestos Containing Materials 

ACT EPA Australian Capital Territory Environment Protection Authority 

AEC Area of Environmental Concern 

AF Asbestos Fibres 

AHD Australian Height Datum 

ASC Assessment of Site Contamination 

bgs below ground surface 

BTEX Benzene, Toluene, Ethylbenzene and Xylenes 

CBR California Bearing Ratio 

CEC Cation Exchange Capacity 

COC Chain of Custody 

COPC Contaminant of potential concern 

CRC CARE Cooperative Research Council – Contamination Assessment and Remediation 

CSM Conceptual Site model 

C6-C36 Hydrocarbon chainlength fraction 

DBYD Dial-Before-You-Dig 

DQI/DQO Data Quality Indicators/Data Quality Objective 

EIL Ecological Investigation Level 

EPBC Environment Protection and Biodiversity Conservation 

EPU Environment Protection Unit 

ESDD Environment and Sustainable Development Directorate 

ESA Environmental Site Assessment 

ESL Ecological Screening Level 

ESWMS Environmental Safe Work Method Statements 

Eurofins  Eurofins Environment Testing Australia Pty Ltd, trading as Eurofins MGT  

FA Fibrous Asbestos 

HIL Health-based Investigation Level 
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HSL Health-based Screening Level 

LDA Land Development Agency 

LOR Limit of Reporting 

mg/kg milligrams per kilogram 

NATA National  Association of Testing Authorities 

NEPC National Environment Protection Council 

NEPM National Environment Protection (Assessment of Site Contamination) Measure 

NSW DEC New South Wales Department of Environment and Conservation 

NSW EPA New South Wales Environment Protection Authority 

OCP Organochlorine Pesticide 

OPP Organophosphorus Pesticide 

P2 ESA Phase 2 Environmental Site Assessment 

PAH Polycyclic Aromatic Hydrocarbon 

PID Photoionisation Detector 

ppm parts per million 

PSD Particle Size Distribution 

QA/QC Quality Assurance/Quality Control 

RAP Remedial Action Plan 

RPD Relative Percentage Difference 

SAQP Sampling Analysis and Quality Plan 

SOP Standard Operating Procedures 

SP Stockpile 

TA Targeted 

TDS Total Dissolved Solids 

TP Test Pit 

TPH Total Petroleum Hydrocarbon 

TOC Total Organic Carbon 

TRH Total Recoverable Hydrocarbon 

VOC Volatile Organic Compound 
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1. Introduction 

1.1. Background  

The Land Development Agency (LDA) engaged Coffey Environments Australia Pty Ltd (Coffey) to 
undertake a Phase 1 and Phase 2 Contamination Assessment of the land comprising Block 2, Section 
28, Greenway, ACT (the site).   

This assessment was completed in general accordance with Coffey’s proposal dated 19 December 
2014 (ref: ENAUBRAD01326AA-P01, dated 19 December 2014).  LDA is the current leaseholder of 
the site and requires an assessment of the contamination status and preliminary geotechnical 
conditions of the subsurface prior to divestment.   

The site is a generally vacant parcel of land approximately 44,000m2 in size, and is situated adjacent 
Lake Tuggeranong.  This report presents the result of the contamination assessment.  The 
geotechnical component is presented in a separate report. 

1.2. Objectives 

The overall objective of the assessment is to provide an indication of the contamination status of the 
site to inform future re-development works and support a Development Application (where required). 
Environmental Protection Agency (EPA) endorsement is required to assist with meeting this objective.   

The objective of the contamination assessment was to assess the likelihood for contamination to exist 
on the site from past or present activities and to make recommendations on the need for further 
investigation and/or remediation (as required).   

1.3. Scope of works 

The work carried out by Coffey to meet the above objectives included: 

• Site history and desk study for assessing the likelihood of potential contamination to exist at the 
site (i.e. a Phase 1 assessment).   

• A site walkover to visually assess potential sources of contamination, observe surrounding land 
uses, topography, drainage, nearby sensitive environments, and assess details of the site history 
and desk study to further assess potential areas of environmental concern (AECs) and 
contaminants of potential concern (COPCs). 

• An intrusive Phase 2 assessment, involving: 

� Collection and analysis of soil samples at 15 locations across the site targeting specific AECs.  
Soil samples were collected from a combination of test pits, boreholes and surface samples.  
Selected soil samples were also collected in duplicate and screened for Volatile Organic 
Compounds (VOC) using a Photoionisation Detector (PID); 

� Selected samples were analysed for a suite of COPC including petroleum hydrocarbons, 
pesticides, asbestos and heavy metals. 

• Preparation of this report summarising relevant information including, the Phase 1 desk study, 
results of Phase 2 intrusive assessment, presenting and interpreting analytical results and 
findings, comparing contaminant concentrations to applicable screening criteria, and making 
conclusions and recommendations with respect to the objectives outlined in Section 1.2. 
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Jenkins (2000) describes soils as part of the Williamsdale group which is characterised by undulating 
rises, alluvial fans, and valley flats on Silurian Volcanic of the Canberra Formation. Soils are 
moderately deep, moderately well drained, Yellow Chromosols on Red and Brown Kandosols on 
upper rises and fan elements.  On lower rises and fan elements, Jenkins (2000) identifies moderately 
deep to very deep, poorly to imperfectly drained Sodosols. 

2.4. Regional hydrogeology and hydrology 

The 1:100,000 scale hydrogeological map Hydrogeology of the Australian Capital Territory (Evans 
1984) indicates the site is late Silurian diactic, rhyoclastic, ignimbrite, sandstone, limestone and 
ashstone. Likely yields tend to be less than 0.5l/s. Water quality is likely to be of potable quality with 
dissolved solids concentration of <500mg/l.  This map pre-dates the creation of Lake Tuggeranong, 
which may have influenced local groundwater levels.  

A groundwater bore search with ACT Environment Protection and Water Regulation (EPWP) 
indicated there are no licensed groundwater bores within a 500m radius of the site. 

The nearest surface water receptor is Lake Tuggeranong, located approximately 100m to the west of 
the site.  Based on information provided on the ACT Territory and Municipal Services (TAMS) 
website1, Lake Tuggeranong is an artificial lake created in 1987 to act as a settling pond to trap soil and 
debris from the urban environment. 

Groundwater and surface water flow direction is inferred to be west towards Lake Tuggeranong which 
forms the western boundary of the site.  

  

                                                      

 

1 http://www.tams.act.gov.au/parks-
recreation/water_catchments/urban_water_catchments/lake_tuggeranong 
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3.4. Land titles and historical documents database 

A review of the ACT Office of Regulatory Services Land Titles indicated that no records (historical or 
otherwise) are available for Block 2, Section 28 which is not unusual for Commonwealth land. It is 
understood that the site is current leased by Land Development Agency.   

3.5. Site interview information 

Due to the undeveloped nature of the site it was not possible to identify persons with knowledge of the 
site history, therefore no additional practical sources of anecdotal historical information were identified 
during the course of this assessment. 

3.6. Summary of site history 
The following is a summary of the history of the site: 

• The site has generally been vacant and grassed, and either used as rural or open space 
purposes since at least 1975.  

• Minor earthworks occurred in the central northern area of the site during construction of the 
walkway between the mid 1970’s to mid 1980’s. 

• Ground disturbances may have occurred around the boundaries of the site during construction of 
Drakeford Drive, Mortimer Lewis Drive and Lake Tuggeranong between the mid 1970’s and late 
1980’s. 

• While the ACT EPA does not have records of specific potentially contaminating activities on the 
site, they have noted that similar sites have recorded contamination due to filling activities and 
application of chemicals to control weeds and pests.  

3.7. Integrity Assessment of Historical Data 

The following sources of historical data were relied upon for this assessment: 

• Aerial photographs Surveying and Spatial Data, Environment and Sustainable Development 
Directorate (ESDD) 

• Records held by Office of Regulatory Services; 

The observations made during the walkover (Section 4) were generally consistent with the records 
provided by third parties.  

Based on the information retrieved as part of this assessment, some gaps are noted in the site history 
information and are as follows:  

• Information on the history of the site prior to the mid 1970‘s was not well documented.  No 
definitive information or imagery was available regarding the status or use of the site prior to 1975.  
It is likely the site was cleared circa early to mid 20th century as part of the development of 
Canberra. It is possible that light agricultural activities were conducted on site following clearing. 
This data gap is not considered to be significant.  
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4. Site observations 
An environmental scientist made observations of the site during a walkover on 30 January 2015.  A 
summary of observations made during this walkover is provided below with photographs in Appendix 
B. 

During the walkover, the following general observations were made: 

• The site predominantly consisted of cleared vacant land, bounded by Drakeford Drive to the east 
and Mortimer Lewis Drive to the south.   

• A concrete pedestrian walkway/cycleway transects the northern part of the site from Drakeford 
Drive to Lewis Mortimer Drive.  In some areas the walkway was raised above the surrounding 
ground surface, indicating localised filling.  There was no other evidence of fill on the site.  

• A dirt track transects the eastern portion of the site from the north.  Patches of exposed soil were 
observed in this area, and a small mound (<1m3) of mulch was also observed. 

• Occasional pieces of litter (food packaging) were scattered around the site, typical of most urban 
parklands. 

• The site was slightly undulating and generally sloped from east to west toward Lake Tuggeranong; 

• The site was generally grassed, and sparsely vegetated with trees or shrubs.  There were isolated 
areas of bare earth or patchy vegetation.  

• Visual indications of contamination were not observed during the site walkover. 
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6. Conceptual site model 
A conceptual site model (CSM) is a representation of site-related information regarding contamination 
sources, receptors and exposure pathways between those sources and receptors.  The CSM is 
developed (as shown in Table 4) using information obtained from site history, site observations, 
proposed land use and expected ground conditions.  Once the contamination status is understood 
through the sampling and analysis process, the CSM then allows the assessor to evaluate the risk 
posed by the contamination to the identified receptor, and whether remediation is required to manage 
that risk.   

6.1. Potential exposure pathways 

The following potential exposure pathways for contaminants have been identified: 

• Dermal/direct contact  

• Ingestion  

• Contact with or consumption of groundwater 

• Inhalation via vapour intrusion 

• Inhalation of airborne particles 

6.2. Primary release mechanisms 

• Leaching 

• Spills 

6.3. Potential receptors 

6.3.1. Onsite  

In consideration of site history, site activities, evidence of potential contamination and building 
condition the following exposure pathways were identified for onsite receptors: 

• The future land use of the site (occupants of townhouses/apartments).  The final configuration of 
the dwellings is unknown, however it is assumed that some of the dwellings will have access to 
soil via a private garden.  In consideration of sensitive and non-sensitive land uses for the site, the 
potential human receptors are: 

� Current users of the site – visitors to the parklands. 

� Future users of the site under future residential setting through various pathways (e.g. dermal 
contact, inhalation, ingestion, etc.). 

� Construction workers setting through various pathways (e.g. dermal contact, inhalation, 
ingestion, etc.). 

� Maintenance workers in sub-surface trenches via dust movement / petroleum vapours and 
direct contact with impacted soils.  Maintenance workers may be required in any land use 
scenario.  

• Non-human receptors would include underground services that can be adversely affected upon 
exposure to petroleum hydrocarbons. 

• Ecological receptors:  
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� The area surrounding the site is urbanised with Lake Tuggeranong being a likely receptor.  
The vegetation observed on site was mostly native species (e.g. eucalypts), which promote 
and support various animal communities (e.g. feral animals, birds, possums, etc).   

• Future use of groundwater extracted for domestic and recreational purposes.  The site is serviced 
by town water thus making it less likely groundwater would be used for this purpose.  

6.3.2. Offsite 

Potential exposure pathways for humans and the environment are associated with the transportation 
of potential contamination via groundwater and surface water to offsite areas.  The topography 
suggests that groundwater is likely to flow in a westerly direction towards Lake Tuggeranong.  Surface 
water captured onsite is also expected to discharge into Lake Tuggeranong.   

Based on the data available and our initial qualitative assessment of likely contamination, the potential 
exposure pathways for human and environmental offsite receptors are summarised below: 

• Human receptors: 

� Humans involved in recreational activities (e.g. swimming and fishing) in Lake Tuggeranong.  
Lake Tuggeranong is a potential receiver of groundwater and surface water (via stormwater 
system). 

� Use of groundwater is extracted in areas surrounding the site for domestic and recreational 
purposes.  The site and surrounding areas are serviced by town water thus making it less 
likely groundwater would be used for drinking water. 

• Ecological receptors: 

� Fresh water species (e.g. crayfish, worms, etc.) where sediment is present, free swimming 
species (e.g. fish, tadpoles, etc.), water plants and algae.
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7. Sampling, analysis and quality control plan 

7.1. Sampling and analysis 

To assess a site with an area of 4.4Ha with respect to contamination, the ACT EPA endorsed NSW 
EPA sample design guidelines (1997) recommend a minimum of 51 sampling locations (subject to 
results of the site history and identified areas of environmental concern).  Based on the results of the 
Phase 1 contamination assessment which did not identify any specific contaminating activities, except 
for two speculative activities, a   reduced number of sample locations was deemed to be sufficient to 
assess this site for re-zoning purposes.  Fifteen sample locations were considered adequate to get an 
impression of the type and homogeneity of subsurface conditions and contaminant concentrations. 

Sampling locations involved two surface samples (SS1 and SS2), eight test pits (TP1 to TP8), and 
five hand augers (BH1 to BH5).  Sample locations BH2 and TP1 targeted the suspected localised fill 
in the vicinity of the walkway.  The remainder of the sampling locations were systematically spaced 
around the site, ensuring that some locations (SS1, BH5 and TP4) were situated in the eastern area 
of the site in the vicinity of the dirt pathway. 

Target depths were to the base of fill, or base of visual/olfactory evidence of contamination (if 
encountered). 

7.2. Quality control plan 

A quality assurance/quality control plan was designed to achieve the predetermined data quality 
objectives (DQOs) and to demonstrate accuracy, precision, comparability, representativeness and 
completeness of the data generated and the procedures for assessing the DQOs are met.  The Data 
Quality Indicators (DQIs) adopted to assess DQOs are outlined in the data validation report presented 
in Appendix D. 

 

  



 

Phase 1 and Phase 2 Contamination Assessment  
Block 2, Section 28, Greenway, ACT 

 

 

Coffey 
ENAUBRAD01326AA-R01 
18 February 2015 

13 

 

8. Assessment Criteria 
The assessment criteria proposed for this project were sourced from: 

• NEPC (1999) National Environment Protection (Assessment of Site Contamination) Amendment 
Measure (No. 1) 2013 (NEPM). 

• Friebel and Nadebaum (2011) CRC Care Technical Report No. 10 – Health Screening Levels for 
Petroleum Hydrocarbons in Soil and Groundwater. 

The NEPM (2013) presents health based investigation levels for different land uses (e.g. industrial / 
commercial, residential, recreational, etc.) as well as ecological investigation levels. 

Based on information provided by LDA, the preliminary development plan is to redevelop the site into 
proposed townhouses and apartments (up to three storeys) with basement parking.  We have 
assumed that at least some of these dwellings will have access to soil (such as private gardens).  It is 
likely a growing medium will be imported to support vegetation within landscaping areas.  

The proposed development is consistent with Residential land use scenario with garden/accessible 
soil (home grown produce <10% fruit and vegetable intake (no poultry), as described in NEPM 
Schedule B7.   

The following assessment criteria will be adopted for soil assessment purposes: 

• Health screening level (HSL) for hydrocarbons (TRH, BTEX and naphthalene) via vapour 
intrusion (Table 1A(3) of NEPM HSL B);  

• Health investigation level (HIL) for remaining COPCs (Table 1A(1) of NEPM HIL A);  

• Ecological investigation and screening levels based on values listed in Tables 1B(3), 1B(4), 1B(5) 
and 1B(6) of the NEPM.  Some EILs will be determined using ASC NEPM Toolbox;  

• Direct contact and Intrusive maintenance workers screening values for petroleum hydrocarbons 
listed in Tables B3 and B4 (CRC, 2011); and 

• Management Limits for TRH fractions in soil (Table 1B(7) of the NEPM). 

The basis of this selection is discussed in the following sections.   

8.1. Health Investigation Levels (HILs)  

The HILs are applicable for assessing human health risk via relevant exposure pathways.  HILs were 
developed for a broad range of metals and organic substances. These are generic to all soil types 
and apply generally to a depth of 3m below the soil surface. 

8.1.1. Asbestos 

Visual observation for the presence of asbestos in the form of bonded ACM during the investigation 
was undertaken.  Selected soil samples were also analysed for asbestos, and a conservative 
approach to assess asbestos impact (i.e. comparison against a ‘non-detect’ trigger level) was 
adopted.  Should the results have exceeded the detection limit, then further investigation would have 
been required.   
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10. Data validation assessment 

10.1. Fieldwork quality control procedures  

The field quality control was generally in accordance with the DQOs and DQIs and consisted of: 

• Sampling was performed by a qualified Coffey environmental professionals generally in 
accordance with the procedures outlined in Coffey’s Standard Operating Procedures (SOPs) 
which are based on industry accepted protocols for environmental sampling and are consistent 
with Schedule B(2) of the National Environment Protection (Assessment of Site Contamination) 
Measure (NEPM) 1999, amended 2013.  Sampling activities were carried out by Coffey staff who 
had completed Coffey’s training for Coffey SOPs including supervised field training; 

• Calibration of field instruments in accordance with manufacturer’s instructions.   

• Collection and analysis of two blind coded duplicates.  Relevant laboratory results and calculated 
Relative Percent Differences (RPDs) are presented in Table QAQC1 in Appendix D.  Duplicate 
results are also presented in the results Table LR1; 

• Samples (as designated on the chain of custody form) were transported in ice-cooled chests to 
Eurofins | MGT Pty Ltd (Eurofins) for analysis.  A copy of the chain of custody record is included 
in Appendix C. 

10.2. Laboratory analysis and quality assurance 

Laboratory analysis of the primary and duplicate samples was undertaken by Eurofins in Melbourne, 
which is NATA accredited for the tests performed. 

Samples were selected for analysis mainly based on geological origin type of the material, results of 
headspace screening and visual and olfactory observations so that samples appropriately 
represented materials requiring characterisation.   

Laboratory results are discussed in Section 11.3 and laboratory reports (NATA certified) are 
presented in Appendix C.  Laboratory test methods and holding times applicable for the chemicals 
analysed are listed in laboratory reports. 

10.3. Laboratory data validation 

Coffey assessed the laboratory data against predetermined DQOs and DQIs for laboratory 
procedures and results.  This assessment is presented in a data validation report included in 
Appendix D. 

Coffey concluded that the analytical results are representative of the characteristics of materials 
sampled and suitable for the purposes of the contamination assessment. 
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11. Results 

11.1. Subsurface conditions 

The subsurface conditions encountered generally comprised clayey silt topsoil overlying residual 
clayey silt slopewash soils and/or residual clay/silty clay.  

Soils overlain coarse grained, extremely weathered, low strength dacite bedrock, which was 
encountered in the test pits at depths ranging between 0.9m bgs (TP7) and 1.7m bgs (TP6).  The test 
pits were extended through the dacite until practical refusal, which was between 0.9m (TP4, TP5 and 
TP7) and 2m (TP2) from the top of the bedrock. 

Fill material (reworked medium plasticity clay) was encountered adjacent the pathway in BH2, and 
extended from the ground surface to 0.4m bgs. 

Groundwater was not observed within the sample locations.  No unusual odours or 
staining/discolouration were observed at sampling locations.  Natural materials encountered were 
generally consistent with published geological information.   

Further geotechnical related information on ground conditions is included in the geotechnical report. 

11.2. Screening for volatile organic compounds 

Soil samples screened recorded negligible readings of less than 8 ppm, indicating that volatile 
ionisable compounds were not present.  PID results were consistent with laboratory results. 

11.3. Laboratory analytical results 

The laboratory analytical results for soil are summarised in Table LR1.  Laboratory reports are 
included in Appendix C.   

Concentrations of COPCs were less than adopted human health and ecological investigation levels.  
Asbestos was not detected in the samples tested. 
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12. Discussion and Conclusions 
Site history information indicated that the site was generally vacant, grassed rural/open space since at 
least 1975.  A walkway pavement was constructed in the northern portion of the site between the 
1970’s and 1980’s, a walkway was constructed to the site, and earthworks occurred in the vicinity of 
the site during construction of Drakeford Drive, Mortimer Lewis Drive and Lake Tuggeranong. 

Fifteen sampling locations were used to assess the one AEC identified (fill of unknown origin and 
quality).   

Concentrations of COPCs  were less than adopted human health investigation limits for urban 
redevelopment for the most sensitive generic land use scenario covered under ACT EPA endorsed 
national guidance (NEPM, 2013) (residential land use with garden/accessible soil (home grown 
produce <10% fruit and vegetable intake (no poultry).  Therefore, concentrations detected are unlikely 
to pose an unacceptable risk, from a contamination perspective, to future site users in a residential, 
commercial or industrial land use scenario. 

Concentrations of contaminants of potential concern were less than adopted ecological 
screening/investigation levels, therefore it is considered that there is a low likelihood that contaminant 
concentrations would present unacceptable risk to environmental receptors. 

Groundwater was not directly assessed as part of this investigation.  Impact to groundwater is 
considered low based on the site history and reported concentrations of the contaminants of potential 
concern tested in soil. 

Based on the information gathered for this assessment, it appears that the site is suitable for rezoning 
for a proposed residential landuse.   

Coffey note that due to the nature of contaminated site investigation and remediation that the degree 
of variability in site conditions cannot be known completely and no sampling and analysis programme 
can eliminate all uncertainty concerning the condition of a site, including those statistically based and 
substantially following guidelines made or approved by the relevant regulatory authorities. 

Therefore, it is recommended than an unexpected finds protocol (UFP) is prepared by an 
appropriately experienced consultant for implementation as part of the recommended remediation 
works and construction earthworks works associated with the future development of the site. The 
unexpected finds protocol should include procedures and protocols for managing risks should 
unexpected finds of contamination be identified at the Site. 

The requirements of the unexpected finds protocol should consider the findings of this investigation 
and where possible, the findings of other works recommended above. 

  



 

Phase 1 and Phase 2 Contamination Assessment  
Block 2, Section 28, Greenway, ACT 

 

 

Coffey 
ENAUBRAD01326AA-R01 
18 February 2015 

22 

 

 

13. Limitations 
The findings within this report are the result of discrete/specific sampling practices used in 
accordance with normal practices and standards. To the best of our knowledge they represent a 
reasonable interpretation of the general conditions of the site. Under no circumstances, however, can 
it be considered that these findings represent the actual state of the site at all points. 

It is the nature of contaminated site investigations that the degree of variability in site conditions 
cannot be known completely and no sampling and analysis program can eliminate all uncertainty 
concerning the condition of the site.  Professional judgement must be exercised in the collection and 
interpretation of the data.   

In preparing this report, current guidelines for assessment and management of contaminated land 
were followed.  This work has been conducted in good faith in accordance with Coffey understanding 
of the client’s brief and general accepted practice for environmental consulting. 

We draw your attention to the attached sheets titled "Important Information about your Coffey 
Environmental Report" and “Important Information about your Coffey Report” which should be read in 
conjunction with this report.  These information sheets are located at the end of Section 14. 
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Introduction 

This report has been prepared by Coffey for you, as 
Coffey’s client, in accordance with our agreed 
purpose, scope, schedule and budget.   

The report has been prepared using accepted 
procedures and practices of the consulting profession 
at the time it was prepared, and the opinions, 
recommendations and conclusions set out in the 
report are made in accordance with generally 
accepted principles and practices of that profession. 

The report is based on  information gained from 
environmental conditions (including assessment of 
some or all of soil, groundwater, vapour and surface 
water) and supplemented by reported data of the 
local area and professional experience.  Assessment 
has been scoped with consideration to industry 
standards, regulations, guidelines and your specific 
requirements, including budget and timing. The 
characterisation of site conditions is an interpretation 
of information collected during assessment, in 
accordance with industry practice, 

 This interpretation is not a complete description of all 
material on or in the vicinity of the site, due to the 
inherent variation in spatial and temporal patterns of 
contaminant presence and impact in the natural 
environment.  Coffey may have also relied on data 
and other information provided by you and other 
qualified individuals in preparing this report. Coffey 
has not verified the accuracy or completeness of 
such data or information except as otherwise stated 
in the report.  For these reasons the report must be 
regarded as interpretative, in accordance with 
industry standards and practice, rather than being a 
definitive record.  
Your report has been written for a specific 
purpose 

Your report has been developed for a specific 
purpose as agreed by us and applies only to the site 
or area investigated. Unless otherwise stated in the 
report, this report cannot be applied to an adjacent 
site or area, nor can it be used when the nature of the 
specific purpose changes from that which we agreed.  

For each purpose, a tailored approach to the 
assessment of potential soil and groundwater 
contamination is required. In most cases, a key 
objective is to identify, and if possible quantify, risks 
that both recognised and potential contamination 
pose in the context of the agreed purpose. Such risks 
may be financial (for example, clean up costs or 
constraints on site use) and/or physical (for example, 
potential health risks to users of the site or the 
general public). 

 

Limitations of the Report 

The work was conducted, and the report has been 
prepared, in response to an agreed purpose and 
scope, within time and budgetary constraints, and in 
reliance on certain data and information made 
available to Coffey. 

The analyses, evaluations, opinions and conclusions 
presented in this report are based on that purpose 
and scope, requirements, data or information, and 
they could change if such requirements or data are 
inaccurate or incomplete. 

This report is valid as of the date of preparation. The 
condition of the site (including subsurface conditions) 
and extent or nature of contamination or other 
environmental hazards can change over time, as a 
result of either natural processes or human influence. 
Coffey should be kept appraised of any such events 
and should be consulted for further investigations if 
any changes are noted, particularly during 
construction activities where excavations often reveal 
subsurface conditions. 

In addition, advancements in professional practice 
regarding contaminated land and changes in 
applicable statues and/or guidelines may affect the 
validity of this report. Consequently, the currency of 
conclusions and recommendations in this report 
should be verified if you propose to use this report 
more than 6 months after its date of issue.  

The report does not include the evaluation or 
assessment of potential geotechnical engineering 
constraints of the site.  

Interpretation of factual data 

Environmental site assessments identify actual 
conditions only at those points where samples are 
taken and on the date collected. Data derived from 
indirect field measurements, and sometimes other 
reports on the site, are interpreted by geologists, 
engineers or scientists to provide an opinion about 
overall site conditions, their likely impact with respect 
to the report purpose and recommended actions. 

Variations in soil and groundwater conditions may 
occur between test or sample locations and actual 
conditions may differ from those inferred to exist. No 
environmental assessment program, no matter how 
comprehensive, can reveal all subsurface details and 
anomalies. Similarly, no professional, no matter how 
well qualified, can reveal what is hidden by earth, 
rock or changed through time.  

The actual interface between different materials may 
be far more gradual or abrupt than assumed based 
on the facts obtained. Nothing can be done to 
change the actual site conditions which exist, but 
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steps can be taken to reduce the impact of 
unexpected conditions.  

For this reason, parties involved with land acquisition, 
management and/or redevelopment should retain the 
services of a suitably qualified and experienced 
environmental consultant through the development 
and use of the site to identify variances, conduct 
additional tests if required, and recommend solutions 
to unexpected conditions or other unrecognised 
features encountered on site. Coffey would be 
pleased to assist with any investigation or advice in 
such circumstances.  

Recommendations in this report 

This report assumes, in accordance with industry 
practice, that the site conditions recognised through 
discrete sampling are representative of actual 
conditions throughout the investigation area. 
Recommendations are based on the resulting 
interpretation. 

Should further data be obtained that differs from the 
data on which the report recommendations are based 
(such as through excavation or other additional 
assessment), then the recommendations would need 
to be reviewed and may need to be revised. 

Report for benefit of client 

Unless otherwise agreed between us, the report has 
been prepared for your benefit and no other party.  
Other parties should not rely upon the report or the 
accuracy or completeness of any recommendation 
and should make their own enquiries and obtain 
independent advice in relation to such matters.  

Coffey assumes no responsibility and will not be 
liable to any other person or organisation for, or in 
relation to, any matter dealt with or conclusions 
expressed in the report, or for any loss or damage 
suffered by any other person or organisation arising 
from matters dealt with or conclusions expressed in 
the report.  

To avoid misuse of the information presented in your 
report, we recommend that Coffey be consulted 
before the report is provided to another party who 
may not be familiar with the background and the 
purpose of the report. In particular, an environmental 
disclosure report for a property vendor may not be 
suitable for satisfying the needs of that property’s 
purchaser. This report should not be applied for any 
purpose other than that stated in the report. 

Interpretation by other professionals 

Costly problems can occur when other professionals 
develop their plans based on misinterpretations of a 
report. To help avoid misinterpretations, a suitably 
qualified and experienced environmental consultant 
should be retained to explain the implications of the 
report to other professionals referring to the report 
and then review plans and specifications produced to 
see how other professionals have incorporated the 
report findings. 

Given Coffey prepared the report and has familiarity 
with the site, Coffey is well placed to provide such 

assistance. If another party is engaged to interpret 
the recommendations of the report, there is a risk that 
the contents of the report may be misinterpreted and 
Coffey disowns any responsibility for such 
misinterpretation.  

Data should not be separated from the report 

The report as a whole presents the findings of the 
site assessment and the report should not be copied 
in part or altered in any way. Logs, figures, laboratory 
data, drawings, etc. are customarily included in our 
reports and are developed by scientists or engineers 
based on their interpretation of field logs, field testing 
and laboratory evaluation of samples. This 
information should not under any circumstances be 
redrawn for inclusion in other documents or 
separated from the report in any way. 

This report should be reproduced in full. No 
responsibility is accepted for use of any part of this 
report in any other context or for any other purpose or 
by third parties. 

Responsibility 

Environmental reporting relies on interpretation of 
factual information using professional judgement and 
opinion and has a level of uncertainty attached to it, 
which is much less exact than other design 
disciplines. This has often resulted in claims being 
lodged against consultants, which are unfounded. As 
noted earlier, the recommendations and findings set 
out in this report should only be regarded as 
interpretive and should not be taken as accurate and 
complete information about all environmental media 
at all depths and locations across the site. 
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TABLE LR1: 

SUMMARY OF LABORATORY RESULTS FOR SOIL SAMPLES 

TRH, BTEX, PAH, OCP, OPP,  soil properties, heavy metals, asbestos

(All results in mg/kg, unless otherwise stated)

Sample ID TP1 TP2 TP3 TP4 TP5 TP6 TP7 TP8 BH1 BH2 BH3 BH4 BH5  SS1  QC1  SS2  QC2

Batch 446625 446625 446625 446625 446625 446625 446625 446625 446625 446625 446625 446625 446625 446625 446625 446625 446625

Date of Sampling 04-Feb-15 04-Feb-15 04-Feb-15 04-Feb-15 04-Feb-15 04-Feb-15 04-Feb-15 04-Feb-15 03-Feb-15 03-Feb-15 03-Feb-15 03-Feb-15 03-Feb-15 03-Feb-15 03-Feb-15

Soil Type Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil / Slopewash Topsoil Reworked Fill Topsoil Topsoil Topsoil Topsoil Topsoil

Depth (m) 0.1-0.2 0.1-0.2 0.2-0.3 0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.2 0-0.1 0-0.1 0-0.1 0-0.1 0-0.05 0.0-0.05

HEAVY METALS (TOTAL)

Arsenic 100 100 - - - - - 3 3.9 2.8 5.5 3.2 3.0 5.3 3.7 3.1 3.3 4.6 4.4 3.4 3.9 5.1 2.7 3.0

Cadmium 20 - - - - - - < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4

Chromium 100 c 560 d - - - - - 12 14 22 36 13 18 33 17 19 14 25 27.0 25 23 36 10 10

Copper 6,000 190 - - - - - < 5 < 5 < 5 5.1 < 5 < 5 7 < 5 < 5 < 5 6.2 7.1 5 6 6 < 5 < 5

Lead 300 1,100 - - - - - 8 12 11 14 10 10 15 11 12 8 12 43 12 29 14 7.2 8

Mercury 40 - - - - - - < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Nickel 400 150 - - - - - < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5

Zinc 7,400 410 - - - - - 11 11 8.9 7.2 12 9 8 12 10 16 18 17 14 14 15 22 20

TOTAL PETROLEUM HYDROCARBONS

F1   (C6-C10) - - - - - - 700 < 20 < 20 - < 20 < 20 - < 20 < 20 - < 20 - < 20 - - - < 20 < 20

F1   (C6-C10 less BTEX) - 180 40 4,400 82,000 NL - < 20 < 20 - < 20 < 20 - < 20 < 20 - < 20 - < 20 - - - < 20 < 20

F2   (>C10-C16) - 120 - - - - 1,000 < 50 < 50 - < 50 < 50 - < 50 < 50 - < 50 - < 50 - - - < 50 < 50

F2   (>C10-C16 less naphthalene) - - 230 3,300 62,000 NL - < 50 < 50 - < 50 < 50 - < 50 < 50 - < 50 - < 50 - - - < 50 < 50

F3   (>C16-C34) - 300 - 4,500 85,000 NL 3,500 < 100 < 100 - < 100 < 100 - < 100 < 100 - < 100 - < 100 - - - < 100 < 100

F4   (>C34-C40) - 2,800 - 6,300 120,000 NL 10,000 < 100 < 100 - < 100 < 100 - < 100 < 100 - < 100 - < 100 - - - < 100 < 100

BTEX

Benzene - 50 0.6 100 1,100 77 - < 0.1 < 0.1 - < 0.1 < 0.1 - < 0.1 < 0.1 - < 0.1 - < 0.1 - - - < 0.1 < 0.1

Toluene - 85 390 14,000 120,000 NL - < 0.1 < 0.1 - < 0.1 < 0.1 - < 0.1 < 0.1 - < 0.1 - < 0.1 - - - < 0.1 < 0.1

Ethylbenzene - 70 NL 4,500 85,000 NL - < 0.1 < 0.1 - < 0.1 < 0.1 - < 0.1 < 0.1 - < 0.1 - < 0.1 - - - < 0.1 < 0.1
Total Xylene - 105 95 12,000 130,000 NL - < 0.3 < 0.3 - < 0.3 < 0.3 - < 0.3 < 0.3 - < 0.3 - < 0.3 - - - < 0.3 < 0.3

POLYCYCLIC AROMATIC HYDROCARBONS

Naphthalene - 170 4 1,400 29,000 NL - < 0.5 < 0.5 - < 0.5 < 0.5 - < 0.5 < 0.5 - < 0.5 - < 0.5 - - - < 0.5 < 0.5

Carcinogenic PAHs (as BaP TEQ) 3 - - - - - - 1.2 1.2 - 1.2 1.2 - 1.2 1.2 - 1.2 - 1.2 - - - 1.2 1.2

Benzo(a)pyrene - 0.7 - - - - - < 0.5 < 0.5 - < 0.5 < 0.5 - < 0.5 < 0.5 - < 0.5 - < 0.5 - - - < 0.5 < 0.5

Total PAH 300 - - - - - - < 0.5 < 0.5 - < 0.5 < 0.5 - < 0.5 < 0.5 - < 0.5 - < 0.5 - - - < 0.5 < 0.5

ORGANOCHLORINE PESTICIDES 6 to 600 180 e - - - - - - < 0.05 < 0.05 < 0.05 - - - - - < 0.05 - - - - - < 0.05 < 0.05

ORGANOPHOSPHORUS PESTICIDES 270 - - - - - - - < 0.2 < 0.2 < 0.2 - - - - - < 0.2 - - - - - < 0.2 < 0.2

SOIL PROPERTIES

% Clay* - - - - - - - - - - - - - - - - 28 - - - - - - -

Conductivity (1:5 aqueous extract at 25Â°C) - - - - - - - - - - - - - - - - 35 - - - - - - -

pH (units)(1:5 soil:CaCl2 extract) - - - - - - - - - - - - - - - - 6 - - - - - - -

Total Organic Carbon - - - - - - - - - - - - - - - - 13000 - - - - - - -

Cation Exchange Capacity - - - - - - - - - - - - - - - - 9.4 - - - - - - -

Iron - - - - - - - - - - - - - - - - 21,000 - - - - - - -

Iron (%) - - - - - - - - - - - - - - - - 2 - - - - - - -

ASBESTOS - - - - - - - - - - - - - - ND ND ND - - ND ND - - -

NOTES:
Bold Concentration exceeds the Health Investigation Levels (HIL) or Health Screen Level (HSL)
Bold Concentration exceeds Management Limits / EILs / ESLs

1 Based on NEPM (1999) (amendment 2013). 
2 CRC Care Technical Report No, 10 (Soil HSLs for direct contact)
3 CRC Care Technical Report No, 10 (Soil HSLs for Vapour Intrusion)

a Soil HSLs for vapour intrusion (for depth range between 0m to <1m, soil type: SILT)

b Soil HSLs for vapour intrusion (for depth range between 0m to <2m, soil type: SILT)

c Based on Chromium 6

d Based on Chromium 3

e DDT
- No result or guideline
* Primary samples were mislabelled and therefore could not be analysed.

ND Not detected
NL Not limiting

LOR Limit of reporting

Duplicate of 
SS1

Duplicate of 
SS2

THRESHOLD CONCENTRATIONS

0-<2mb

HIL A 
(Residential 

access to soil,)1

EIL/ESL 
(Urban 

Residential / 
Open Public 

Spaces)1

HSL-A&B 
(Residential)1

HSL-A2

(Direct 
Contact)

Intrusive 
maintenance 
worker (Direct 

Contact)2
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maintenance 

worker (Vapour 

Management 
Limits for TPH 

Fractions1
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Appendix A - Site History Information 
  













 

Environment Protection and Water Regulation 
Environment and Planning Directorate  

Dame Pattie Menzies House - 16 Challis Street - Dickson ACT 2602 
GPO Box 158 Canberra ACT 2601 

Telephone 132281 - Facsimile 6207 6084 
 

 

 
 
Mr  
Coffey Environments Australia Pty Ltd 
Email:  
 
 
Dear Mr Boyle 
 
I refer to your application for a groundwater bore search.  There are no privately 
managed groundwater abstraction bores registered under the Water Resources Act 
2007 within a 0.5km radial search area of block 2, section 28 Greenway.  
 
Please note that this search does not include investigation and/or monitoring bores 
associated with possible contaminated sites in the search area.  If you require more 
information please contact Contaminated Sites (Environment Protection Authority) 
on 132281. 
 
If you have any questions please contact me on (02) 6207 5606 or email 
jillian.harrap@act.gov.au.   
 
 

Yours sincerely 
 
Jillian Harrap 
Environment Protection Officer 
Water Regulation 
20 January 2015            



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AERIAL PHOTOS 

  









 

 

 

 

Appendix B – Site Photographs 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

Appendix C – Laboratory Analytical Results 



Certificate of Analysis

Coffey Environments Pty Ltd ACT

16 Mildura Street

Fyshwick

ACT 2609

Attention:

Report 446625-S

Project name EB1326AA

Received Date Feb 06, 2015

Client Sample ID TP1_0.1-0.2 TP2_0.1-0.2 TP3_0.2-0.3 TP4_0.1-0.2

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. M15-Fe04463 M15-Fe04464 M15-Fe04465 M15-Fe04466

Date Sampled Feb 04, 2015 Feb 04, 2015 Feb 04, 2015 Feb 04, 2015

Test/Reference LOR Unit

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 20 mg/kg < 20 < 20 - < 20

TRH C10-C14 20 mg/kg < 20 < 20 - < 20

TRH C15-C28 50 mg/kg < 50 < 50 - < 50

TRH C29-C36 50 mg/kg < 50 < 50 - < 50

TRH C10-36 (Total) 50 mg/kg < 50 < 50 - < 50

BTEX

Benzene 0.1 mg/kg < 0.1 < 0.1 - < 0.1

Toluene 0.1 mg/kg < 0.1 < 0.1 - < 0.1

Ethylbenzene 0.1 mg/kg < 0.1 < 0.1 - < 0.1

m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2 - < 0.2

o-Xylene 0.1 mg/kg < 0.1 < 0.1 - < 0.1

Xylenes - Total 0.3 mg/kg < 0.3 < 0.3 - < 0.3

4-Bromofluorobenzene (surr.) 1 % 54 87 - 73

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5 - < 0.5

TRH C6-C10 20 mg/kg < 20 < 20 - < 20

TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20 - < 20

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

TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 < 50 - < 50

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

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

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5 - < 0.5

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 0.6 - 0.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2 - 1.2

Acenaphthene 0.5 mg/kg < 0.5 < 0.5 - < 0.5

Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 - < 0.5

Anthracene 0.5 mg/kg < 0.5 < 0.5 - < 0.5

Benz(a)anthracene 0.5 mg/kg < 0.5 < 0.5 - < 0.5

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

Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5 - < 0.5

Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5 - < 0.5

Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5 - < 0.5

Chrysene 0.5 mg/kg < 0.5 < 0.5 - < 0.5

Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 - < 0.5

Fluoranthene 0.5 mg/kg < 0.5 < 0.5 - < 0.5

Date Reported: Feb 13, 2015

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Facsimile: +61 3 8564 5090

Page 1 of 25

Report Number: 446625-S

NATA Accredited
Accreditation Number 1261
Site Number 1254

Accredited for compliance with ISO/IEC 17025.
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.



Client Sample ID TP1_0.1-0.2 TP2_0.1-0.2 TP3_0.2-0.3 TP4_0.1-0.2

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. M15-Fe04463 M15-Fe04464 M15-Fe04465 M15-Fe04466

Date Sampled Feb 04, 2015 Feb 04, 2015 Feb 04, 2015 Feb 04, 2015

Test/Reference LOR Unit

Polycyclic Aromatic Hydrocarbons

Fluorene 0.5 mg/kg < 0.5 < 0.5 - < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5 - < 0.5

Naphthalene 0.5 mg/kg < 0.5 < 0.5 - < 0.5

Phenanthrene 0.5 mg/kg < 0.5 < 0.5 - < 0.5

Pyrene 0.5 mg/kg < 0.5 < 0.5 - < 0.5

Total PAH 0.5 mg/kg < 0.5 < 0.5 - < 0.5

2-Fluorobiphenyl (surr.) 1 % 128 116 - 116

p-Terphenyl-d14 (surr.) 1 % 138 130 - 114

Organochlorine Pesticides

Chlordanes - Total 0.1 mg/kg - < 0.1 < 0.1 < 0.1

4.4'-DDD 0.05 mg/kg - < 0.05 < 0.05 < 0.05

4.4'-DDE 0.05 mg/kg - < 0.05 < 0.05 < 0.05

4.4'-DDT 0.05 mg/kg - < 0.05 < 0.05 < 0.05

a-BHC 0.05 mg/kg - < 0.05 < 0.05 < 0.05

Aldrin 0.05 mg/kg - < 0.05 < 0.05 < 0.05

b-BHC 0.05 mg/kg - < 0.05 < 0.05 < 0.05

d-BHC 0.05 mg/kg - < 0.05 < 0.05 < 0.05

Dieldrin 0.05 mg/kg - < 0.05 < 0.05 < 0.05

Endosulfan I 0.05 mg/kg - < 0.05 < 0.05 < 0.05

Endosulfan II 0.05 mg/kg - < 0.05 < 0.05 < 0.05

Endosulfan sulphate 0.05 mg/kg - < 0.05 < 0.05 < 0.05

Endrin 0.05 mg/kg - < 0.05 < 0.05 < 0.05

Endrin aldehyde 0.05 mg/kg - < 0.05 < 0.05 < 0.05

Endrin ketone 0.05 mg/kg - < 0.05 < 0.05 < 0.05

g-BHC (Lindane) 0.05 mg/kg - < 0.05 < 0.05 < 0.05

Heptachlor 0.05 mg/kg - < 0.05 < 0.05 < 0.05

Heptachlor epoxide 0.05 mg/kg - < 0.05 < 0.05 < 0.05

Hexachlorobenzene 0.05 mg/kg - < 0.05 < 0.05 < 0.05

Methoxychlor 0.05 mg/kg - < 0.05 < 0.05 < 0.05

Toxaphene 1 mg/kg - < 1 < 1 < 1

Dibutylchlorendate (surr.) 1 % - 142 149 146

Tetrachloro-m-xylene (surr.) 1 % - 139 142 146

Organophosphorous Pesticides

Bolstar 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Chlorpyrifos 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Demeton-O 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Diazinon 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Dichlorvos 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Disulfoton 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Ethion 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Ethoprop 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Fenitrothion 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Fensulfothion 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Fenthion 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Merphos 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Methyl azinphos 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Methyl parathion 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Mevinphos 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Naled 0.5 mg/kg - < 0.5 < 0.5 < 0.5

Date Reported: Feb 13, 2015
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Client Sample ID TP1_0.1-0.2 TP2_0.1-0.2 TP3_0.2-0.3 TP4_0.1-0.2

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. M15-Fe04463 M15-Fe04464 M15-Fe04465 M15-Fe04466

Date Sampled Feb 04, 2015 Feb 04, 2015 Feb 04, 2015 Feb 04, 2015

Test/Reference LOR Unit

Organophosphorous Pesticides

Phorate 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Ronnel 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Tokuthion 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Trichloronate 0.2 mg/kg - < 0.2 < 0.2 < 0.2

Triphenylphosphate (surr.) 1 % - 111 111 104

% Moisture 0.1 % 5.9 14 6.0 4.7

Heavy Metals

Arsenic 2 mg/kg 3.0 3.9 2.8 5.5

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

Chromium 5 mg/kg 12 14 22 36

Copper 5 mg/kg < 5 < 5 < 5 5.1

Lead 5 mg/kg 7.9 12 11 14

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

Nickel 5 mg/kg < 5 < 5 < 5 < 5

Zinc 5 mg/kg 11 11 8.9 7.2

Client Sample ID TP5_0.1-0.2 TP6_0.1-0.2 TP7_0.1-0.2 TP8_0.1-0.2

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. M15-Fe04467 M15-Fe04468 M15-Fe04469 M15-Fe04470

Date Sampled Feb 04, 2015 Feb 04, 2015 Feb 04, 2015 Feb 04, 2015

Test/Reference LOR Unit

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 20 mg/kg < 20 - < 20 < 20

TRH C10-C14 20 mg/kg 22 - < 20 < 20

TRH C15-C28 50 mg/kg 53 - < 50 < 50

TRH C29-C36 50 mg/kg < 50 - < 50 < 50

TRH C10-36 (Total) 50 mg/kg 75 - < 50 < 50

BTEX

Benzene 0.1 mg/kg < 0.1 - < 0.1 < 0.1

Toluene 0.1 mg/kg < 0.1 - < 0.1 < 0.1

Ethylbenzene 0.1 mg/kg < 0.1 - < 0.1 < 0.1

m&p-Xylenes 0.2 mg/kg < 0.2 - < 0.2 < 0.2

o-Xylene 0.1 mg/kg < 0.1 - < 0.1 < 0.1

Xylenes - Total 0.3 mg/kg < 0.3 - < 0.3 < 0.3

4-Bromofluorobenzene (surr.) 1 % 53 - 79 64

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

NaphthaleneN02 0.5 mg/kg < 0.5 - < 0.5 < 0.5

TRH C6-C10 20 mg/kg < 20 - < 20 < 20

TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 - < 20 < 20

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

TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 - < 50 < 50

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

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

Date Reported: Feb 13, 2015
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Client Sample ID TP5_0.1-0.2 TP6_0.1-0.2 TP7_0.1-0.2 TP8_0.1-0.2

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. M15-Fe04467 M15-Fe04468 M15-Fe04469 M15-Fe04470

Date Sampled Feb 04, 2015 Feb 04, 2015 Feb 04, 2015 Feb 04, 2015

Test/Reference LOR Unit

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 - < 0.5 < 0.5

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 - 0.6 0.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 - 1.2 1.2

Acenaphthene 0.5 mg/kg < 0.5 - < 0.5 < 0.5

Acenaphthylene 0.5 mg/kg < 0.5 - < 0.5 < 0.5

Anthracene 0.5 mg/kg < 0.5 - < 0.5 < 0.5

Benz(a)anthracene 0.5 mg/kg < 0.5 - < 0.5 < 0.5

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

Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 - < 0.5 < 0.5

Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 - < 0.5 < 0.5

Benzo(k)fluoranthene 0.5 mg/kg < 0.5 - < 0.5 < 0.5

Chrysene 0.5 mg/kg < 0.5 - < 0.5 < 0.5

Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 - < 0.5 < 0.5

Fluoranthene 0.5 mg/kg < 0.5 - < 0.5 < 0.5

Fluorene 0.5 mg/kg < 0.5 - < 0.5 < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 - < 0.5 < 0.5

Naphthalene 0.5 mg/kg < 0.5 - < 0.5 < 0.5

Phenanthrene 0.5 mg/kg < 0.5 - < 0.5 < 0.5

Pyrene 0.5 mg/kg < 0.5 - < 0.5 < 0.5

Total PAH 0.5 mg/kg < 0.5 - < 0.5 < 0.5

2-Fluorobiphenyl (surr.) 1 % 118 - 112 121

p-Terphenyl-d14 (surr.) 1 % 121 - 118 128

% Moisture 0.1 % 5.5 4.7 5.4 5.4

Heavy Metals

Arsenic 2 mg/kg 3.2 3.0 5.3 3.7

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

Chromium 5 mg/kg 13 18 33 17

Copper 5 mg/kg < 5 < 5 6.9 < 5

Lead 5 mg/kg 9.7 9.7 15 11

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

Nickel 5 mg/kg < 5 < 5 < 5 < 5

Zinc 5 mg/kg 12 9.2 8.2 12

Client Sample ID BH1_0.1-0.2 BH2_0.0-0.1 BH3_0.0-0.1 BH4_0.0-0.1

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. M15-Fe04471 M15-Fe04472 M15-Fe04473 M15-Fe04474

Date Sampled Feb 03, 2015 Feb 03, 2015 Feb 03, 2015 Feb 03, 2015

Test/Reference LOR Unit

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 20 mg/kg - < 20 - < 20

TRH C10-C14 20 mg/kg - < 20 - < 20

TRH C15-C28 50 mg/kg - < 50 - < 50

TRH C29-C36 50 mg/kg - < 50 - 81

TRH C10-36 (Total) 50 mg/kg - < 50 - 81

Date Reported: Feb 13, 2015
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Client Sample ID BH1_0.1-0.2 BH2_0.0-0.1 BH3_0.0-0.1 BH4_0.0-0.1

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. M15-Fe04471 M15-Fe04472 M15-Fe04473 M15-Fe04474

Date Sampled Feb 03, 2015 Feb 03, 2015 Feb 03, 2015 Feb 03, 2015

Test/Reference LOR Unit

BTEX

Benzene 0.1 mg/kg - < 0.1 - < 0.1

Toluene 0.1 mg/kg - < 0.1 - < 0.1

Ethylbenzene 0.1 mg/kg - < 0.1 - < 0.1

m&p-Xylenes 0.2 mg/kg - < 0.2 - < 0.2

o-Xylene 0.1 mg/kg - < 0.1 - < 0.1

Xylenes - Total 0.3 mg/kg - < 0.3 - < 0.3

4-Bromofluorobenzene (surr.) 1 % - 69 - 74

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

NaphthaleneN02 0.5 mg/kg - < 0.5 - < 0.5

TRH C6-C10 20 mg/kg - < 20 - < 20

TRH C6-C10 less BTEX (F1)N04 20 mg/kg - < 20 - < 20

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

TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg - < 50 - < 50

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

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

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg - < 0.5 - < 0.5

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg - 0.6 - 0.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg - 1.2 - 1.2

Acenaphthene 0.5 mg/kg - < 0.5 - < 0.5

Acenaphthylene 0.5 mg/kg - < 0.5 - < 0.5

Anthracene 0.5 mg/kg - < 0.5 - < 0.5

Benz(a)anthracene 0.5 mg/kg - < 0.5 - < 0.5

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

Benzo(b&j)fluorantheneN07 0.5 mg/kg - < 0.5 - < 0.5

Benzo(g.h.i)perylene 0.5 mg/kg - < 0.5 - < 0.5

Benzo(k)fluoranthene 0.5 mg/kg - < 0.5 - < 0.5

Chrysene 0.5 mg/kg - < 0.5 - < 0.5

Dibenz(a.h)anthracene 0.5 mg/kg - < 0.5 - < 0.5

Fluoranthene 0.5 mg/kg - < 0.5 - < 0.5

Fluorene 0.5 mg/kg - < 0.5 - < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg - < 0.5 - < 0.5

Naphthalene 0.5 mg/kg - < 0.5 - < 0.5

Phenanthrene 0.5 mg/kg - < 0.5 - < 0.5

Pyrene 0.5 mg/kg - < 0.5 - < 0.5

Total PAH 0.5 mg/kg - < 0.5 - < 0.5

2-Fluorobiphenyl (surr.) 1 % - 133 - 110

p-Terphenyl-d14 (surr.) 1 % - 149 - 122

Organochlorine Pesticides

Chlordanes - Total 0.1 mg/kg - < 0.1 - -

4.4'-DDD 0.05 mg/kg - < 0.05 - -

4.4'-DDE 0.05 mg/kg - < 0.05 - -

4.4'-DDT 0.05 mg/kg - < 0.05 - -

a-BHC 0.05 mg/kg - < 0.05 - -

Aldrin 0.05 mg/kg - < 0.05 - -

b-BHC 0.05 mg/kg - < 0.05 - -

d-BHC 0.05 mg/kg - < 0.05 - -

Dieldrin 0.05 mg/kg - < 0.05 - -

Endosulfan I 0.05 mg/kg - < 0.05 - -

Date Reported: Feb 13, 2015
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Client Sample ID BH1_0.1-0.2 BH2_0.0-0.1 BH3_0.0-0.1 BH4_0.0-0.1

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. M15-Fe04471 M15-Fe04472 M15-Fe04473 M15-Fe04474

Date Sampled Feb 03, 2015 Feb 03, 2015 Feb 03, 2015 Feb 03, 2015

Test/Reference LOR Unit

Organochlorine Pesticides

Endosulfan II 0.05 mg/kg - < 0.05 - -

Endosulfan sulphate 0.05 mg/kg - < 0.05 - -

Endrin 0.05 mg/kg - < 0.05 - -

Endrin aldehyde 0.05 mg/kg - < 0.05 - -

Endrin ketone 0.05 mg/kg - < 0.05 - -

g-BHC (Lindane) 0.05 mg/kg - < 0.05 - -

Heptachlor 0.05 mg/kg - < 0.05 - -

Heptachlor epoxide 0.05 mg/kg - < 0.05 - -

Hexachlorobenzene 0.05 mg/kg - < 0.05 - -

Methoxychlor 0.05 mg/kg - < 0.05 - -

Toxaphene 1 mg/kg - < 1 - -

Dibutylchlorendate (surr.) 1 % - 83 - -

Tetrachloro-m-xylene (surr.) 1 % - 89 - -

Organophosphorous Pesticides

Bolstar 0.2 mg/kg - < 0.2 - -

Chlorpyrifos 0.2 mg/kg - < 0.2 - -

Demeton-O 0.2 mg/kg - < 0.2 - -

Diazinon 0.2 mg/kg - < 0.2 - -

Dichlorvos 0.2 mg/kg - < 0.2 - -

Disulfoton 0.2 mg/kg - < 0.2 - -

Ethion 0.2 mg/kg - < 0.2 - -

Ethoprop 0.2 mg/kg - < 0.2 - -

Fenitrothion 0.2 mg/kg - < 0.2 - -

Fensulfothion 0.2 mg/kg - < 0.2 - -

Fenthion 0.2 mg/kg - < 0.2 - -

Merphos 0.2 mg/kg - < 0.2 - -

Methyl azinphos 0.2 mg/kg - < 0.2 - -

Methyl parathion 0.2 mg/kg - < 0.2 - -

Mevinphos 0.2 mg/kg - < 0.2 - -

Naled 0.5 mg/kg - < 0.5 - -

Phorate 0.2 mg/kg - < 0.2 - -

Ronnel 0.2 mg/kg - < 0.2 - -

Tokuthion 0.2 mg/kg - < 0.2 - -

Trichloronate 0.2 mg/kg - < 0.2 - -

Triphenylphosphate (surr.) 1 % - 123 - -

% Clay* 1 % - 28 - -

Conductivity (1:5 aqueous extract at 25°C) 10 uS/cm - 35 - -

pH (units)(1:5 soil:CaCl2 extract) 0.1 pH Units - 6.0 - -

Total Organic Carbon 50 mg/kg - 13000 - -

% Moisture 0.1 % 6.2 11 13 7.5

Heavy Metals

Arsenic 2 mg/kg 3.1 3.3 4.6 4.4

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

Chromium 5 mg/kg 19 14 25 27

Copper 5 mg/kg < 5 < 5 6.2 7.1

Iron 5 mg/kg - 21000 - -

Lead 5 mg/kg 12 8.1 12 43

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

Date Reported: Feb 13, 2015
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Client Sample ID BH1_0.1-0.2 BH2_0.0-0.1 BH3_0.0-0.1 BH4_0.0-0.1

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. M15-Fe04471 M15-Fe04472 M15-Fe04473 M15-Fe04474

Date Sampled Feb 03, 2015 Feb 03, 2015 Feb 03, 2015 Feb 03, 2015

Test/Reference LOR Unit

Heavy Metals

Nickel 5 mg/kg < 5 < 5 < 5 < 5

Zinc 5 mg/kg 10 16 18 17

Heavy Metals

Iron (%) 0.01 % - 2.1 - -

Ion Exchange Properties

Cation Exchange Capacity 0.05 meq/100g - 9.4 - -

Client Sample ID BH5_0.0-0.1 SS1 SS2 QC1

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. M15-Fe04475 M15-Fe04476 M15-Fe04477 M15-Fe04478

Date Sampled Feb 03, 2015 Feb 03, 2015 Feb 03, 2015 Feb 03, 2015

Test/Reference LOR Unit

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 20 mg/kg - - < 20 -

TRH C10-C14 20 mg/kg - - < 20 -

TRH C15-C28 50 mg/kg - - < 50 -

TRH C29-C36 50 mg/kg - - < 50 -

TRH C10-36 (Total) 50 mg/kg - - < 50 -

BTEX

Benzene 0.1 mg/kg - - < 0.1 -

Toluene 0.1 mg/kg - - < 0.1 -

Ethylbenzene 0.1 mg/kg - - < 0.1 -

m&p-Xylenes 0.2 mg/kg - - < 0.2 -

o-Xylene 0.1 mg/kg - - < 0.1 -

Xylenes - Total 0.3 mg/kg - - < 0.3 -

4-Bromofluorobenzene (surr.) 1 % - - 70 -

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

NaphthaleneN02 0.5 mg/kg - - < 0.5 -

TRH C6-C10 20 mg/kg - - < 20 -

TRH C6-C10 less BTEX (F1)N04 20 mg/kg - - < 20 -

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

TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg - - < 50 -

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

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

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg - - < 0.5 -

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg - - 0.6 -

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg - - 1.2 -

Acenaphthene 0.5 mg/kg - - < 0.5 -

Acenaphthylene 0.5 mg/kg - - < 0.5 -

Anthracene 0.5 mg/kg - - < 0.5 -

Benz(a)anthracene 0.5 mg/kg - - < 0.5 -

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

Benzo(b&j)fluorantheneN07 0.5 mg/kg - - < 0.5 -

Benzo(g.h.i)perylene 0.5 mg/kg - - < 0.5 -

Benzo(k)fluoranthene 0.5 mg/kg - - < 0.5 -

Chrysene 0.5 mg/kg - - < 0.5 -

Date Reported: Feb 13, 2015
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Client Sample ID BH5_0.0-0.1 SS1 SS2 QC1

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. M15-Fe04475 M15-Fe04476 M15-Fe04477 M15-Fe04478

Date Sampled Feb 03, 2015 Feb 03, 2015 Feb 03, 2015 Feb 03, 2015

Test/Reference LOR Unit

Polycyclic Aromatic Hydrocarbons

Dibenz(a.h)anthracene 0.5 mg/kg - - < 0.5 -

Fluoranthene 0.5 mg/kg - - < 0.5 -

Fluorene 0.5 mg/kg - - < 0.5 -

Indeno(1.2.3-cd)pyrene 0.5 mg/kg - - < 0.5 -

Naphthalene 0.5 mg/kg - - < 0.5 -

Phenanthrene 0.5 mg/kg - - < 0.5 -

Pyrene 0.5 mg/kg - - < 0.5 -

Total PAH 0.5 mg/kg - - < 0.5 -

2-Fluorobiphenyl (surr.) 1 % - - 104 -

p-Terphenyl-d14 (surr.) 1 % - - 109 -

Organochlorine Pesticides

Chlordanes - Total 0.1 mg/kg - - < 0.1 -

4.4'-DDD 0.05 mg/kg - - < 0.05 -

4.4'-DDE 0.05 mg/kg - - < 0.05 -

4.4'-DDT 0.05 mg/kg - - < 0.05 -

a-BHC 0.05 mg/kg - - < 0.05 -

Aldrin 0.05 mg/kg - - < 0.05 -

b-BHC 0.05 mg/kg - - < 0.05 -

d-BHC 0.05 mg/kg - - < 0.05 -

Dieldrin 0.05 mg/kg - - < 0.05 -

Endosulfan I 0.05 mg/kg - - < 0.05 -

Endosulfan II 0.05 mg/kg - - < 0.05 -

Endosulfan sulphate 0.05 mg/kg - - < 0.05 -

Endrin 0.05 mg/kg - - < 0.05 -

Endrin aldehyde 0.05 mg/kg - - < 0.05 -

Endrin ketone 0.05 mg/kg - - < 0.05 -

g-BHC (Lindane) 0.05 mg/kg - - < 0.05 -

Heptachlor 0.05 mg/kg - - < 0.05 -

Heptachlor epoxide 0.05 mg/kg - - < 0.05 -

Hexachlorobenzene 0.05 mg/kg - - < 0.05 -

Methoxychlor 0.05 mg/kg - - < 0.05 -

Toxaphene 1 mg/kg - - < 1 -

Dibutylchlorendate (surr.) 1 % - - 127 -

Tetrachloro-m-xylene (surr.) 1 % - - 134 -

Organophosphorous Pesticides

Bolstar 0.2 mg/kg - - < 0.2 -

Chlorpyrifos 0.2 mg/kg - - < 0.2 -

Demeton-O 0.2 mg/kg - - < 0.2 -

Diazinon 0.2 mg/kg - - < 0.2 -

Dichlorvos 0.2 mg/kg - - < 0.2 -

Disulfoton 0.2 mg/kg - - < 0.2 -

Ethion 0.2 mg/kg - - < 0.2 -

Ethoprop 0.2 mg/kg - - < 0.2 -

Fenitrothion 0.2 mg/kg - - < 0.2 -

Fensulfothion 0.2 mg/kg - - < 0.2 -

Fenthion 0.2 mg/kg - - < 0.2 -

Merphos 0.2 mg/kg - - < 0.2 -

Methyl azinphos 0.2 mg/kg - - < 0.2 -

Methyl parathion 0.2 mg/kg - - < 0.2 -

Date Reported: Feb 13, 2015

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Facsimile: +61 3 8564 5090
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Client Sample ID BH5_0.0-0.1 SS1 SS2 QC1

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. M15-Fe04475 M15-Fe04476 M15-Fe04477 M15-Fe04478

Date Sampled Feb 03, 2015 Feb 03, 2015 Feb 03, 2015 Feb 03, 2015

Test/Reference LOR Unit

Organophosphorous Pesticides

Mevinphos 0.2 mg/kg - - < 0.2 -

Naled 0.5 mg/kg - - < 0.5 -

Phorate 0.2 mg/kg - - < 0.2 -

Ronnel 0.2 mg/kg - - < 0.2 -

Tokuthion 0.2 mg/kg - - < 0.2 -

Trichloronate 0.2 mg/kg - - < 0.2 -

Triphenylphosphate (surr.) 1 % - - 86 -

% Moisture 0.1 % 5.8 12 14 12

Heavy Metals

Arsenic 2 mg/kg 3.4 3.9 2.7 5.1

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

Chromium 5 mg/kg 25 23 10 36

Copper 5 mg/kg 5.4 5.7 < 5 6.4

Lead 5 mg/kg 12 29 7.2 14

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

Nickel 5 mg/kg < 5 < 5 < 5 < 5

Zinc 5 mg/kg 14 14 22 15

Client Sample ID QC2

Sample Matrix Soil

Eurofins | mgt Sample No. M15-Fe04479

Date Sampled Feb 03, 2015

Test/Reference LOR Unit

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 20 mg/kg < 20

TRH C10-C14 20 mg/kg < 20

TRH C15-C28 50 mg/kg < 50

TRH C29-C36 50 mg/kg < 50

TRH C10-36 (Total) 50 mg/kg < 50

BTEX

Benzene 0.1 mg/kg < 0.1

Toluene 0.1 mg/kg < 0.1

Ethylbenzene 0.1 mg/kg < 0.1

m&p-Xylenes 0.2 mg/kg < 0.2

o-Xylene 0.1 mg/kg < 0.1

Xylenes - Total 0.3 mg/kg < 0.3

4-Bromofluorobenzene (surr.) 1 % 79

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

NaphthaleneN02 0.5 mg/kg < 0.5

TRH C6-C10 20 mg/kg < 20

TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20

TRH >C10-C16 50 mg/kg < 50

TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50

TRH >C16-C34 100 mg/kg < 100

TRH >C34-C40 100 mg/kg < 100

Date Reported: Feb 13, 2015

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Facsimile: +61 3 8564 5090
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Client Sample ID QC2

Sample Matrix Soil

Eurofins | mgt Sample No. M15-Fe04479

Date Sampled Feb 03, 2015

Test/Reference LOR Unit

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2

Acenaphthene 0.5 mg/kg < 0.5

Acenaphthylene 0.5 mg/kg < 0.5

Anthracene 0.5 mg/kg < 0.5

Benz(a)anthracene 0.5 mg/kg < 0.5

Benzo(a)pyrene 0.5 mg/kg < 0.5

Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5

Benzo(g.h.i)perylene 0.5 mg/kg < 0.5

Benzo(k)fluoranthene 0.5 mg/kg < 0.5

Chrysene 0.5 mg/kg < 0.5

Dibenz(a.h)anthracene 0.5 mg/kg < 0.5

Fluoranthene 0.5 mg/kg < 0.5

Fluorene 0.5 mg/kg < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5

Naphthalene 0.5 mg/kg < 0.5

Phenanthrene 0.5 mg/kg < 0.5

Pyrene 0.5 mg/kg < 0.5

Total PAH 0.5 mg/kg < 0.5

2-Fluorobiphenyl (surr.) 1 % 113

p-Terphenyl-d14 (surr.) 1 % 117

Organochlorine Pesticides

Chlordanes - Total 0.1 mg/kg < 0.1

4.4'-DDD 0.05 mg/kg < 0.05

4.4'-DDE 0.05 mg/kg < 0.05

4.4'-DDT 0.05 mg/kg < 0.05

a-BHC 0.05 mg/kg < 0.05

Aldrin 0.05 mg/kg < 0.05

b-BHC 0.05 mg/kg < 0.05

d-BHC 0.05 mg/kg < 0.05

Dieldrin 0.05 mg/kg < 0.05

Endosulfan I 0.05 mg/kg < 0.05

Endosulfan II 0.05 mg/kg < 0.05

Endosulfan sulphate 0.05 mg/kg < 0.05

Endrin 0.05 mg/kg < 0.05

Endrin aldehyde 0.05 mg/kg < 0.05

Endrin ketone 0.05 mg/kg < 0.05

g-BHC (Lindane) 0.05 mg/kg < 0.05

Heptachlor 0.05 mg/kg < 0.05

Heptachlor epoxide 0.05 mg/kg < 0.05

Hexachlorobenzene 0.05 mg/kg < 0.05

Methoxychlor 0.05 mg/kg < 0.05

Toxaphene 1 mg/kg < 1

Dibutylchlorendate (surr.) 1 % 128

Tetrachloro-m-xylene (surr.) 1 % 140

Date Reported: Feb 13, 2015
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Client Sample ID QC2

Sample Matrix Soil

Eurofins | mgt Sample No. M15-Fe04479

Date Sampled Feb 03, 2015

Test/Reference LOR Unit

Organophosphorous Pesticides

Bolstar 0.2 mg/kg < 0.2

Chlorpyrifos 0.2 mg/kg < 0.2

Demeton-O 0.2 mg/kg < 0.2

Diazinon 0.2 mg/kg < 0.2

Dichlorvos 0.2 mg/kg < 0.2

Disulfoton 0.2 mg/kg < 0.2

Ethion 0.2 mg/kg < 0.2

Ethoprop 0.2 mg/kg < 0.2

Fenitrothion 0.2 mg/kg < 0.2

Fensulfothion 0.2 mg/kg < 0.2

Fenthion 0.2 mg/kg < 0.2

Merphos 0.2 mg/kg < 0.2

Methyl azinphos 0.2 mg/kg < 0.2

Methyl parathion 0.2 mg/kg < 0.2

Mevinphos 0.2 mg/kg < 0.2

Naled 0.5 mg/kg < 0.5

Phorate 0.2 mg/kg < 0.2

Ronnel 0.2 mg/kg < 0.2

Tokuthion 0.2 mg/kg < 0.2

Trichloronate 0.2 mg/kg < 0.2

Triphenylphosphate (surr.) 1 % 103

% Moisture 0.1 % 14

Heavy Metals

Arsenic 2 mg/kg 3.0

Cadmium 0.4 mg/kg < 0.4

Chromium 5 mg/kg 9.5

Copper 5 mg/kg < 5

Lead 5 mg/kg 7.6

Mercury 0.1 mg/kg < 0.1

Nickel 5 mg/kg < 5

Zinc 5 mg/kg 20

Date Reported: Feb 13, 2015

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Facsimile: +61 3 8564 5090
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However,
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both quality and NATA accreditation).

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time

Eurofins | mgt Suite 4

Total Recoverable Hydrocarbons - 1999 NEPM Fractions Melbourne Feb 09, 2015 14 Day

- Method: TRH C6-C36 - LTM-ORG-2010

BTEX Melbourne Feb 09, 2015 14 Day

- Method: TRH C6-C40 - LTM-ORG-2010

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Melbourne Feb 09, 2015 14 Day

- Method: TRH C6-C40 - LTM-ORG-2010

Polycyclic Aromatic Hydrocarbons Melbourne Feb 09, 2015 14 Day

- Method: USEPA 8270 Polycyclic Aromatic Hydrocarbons

Eurofins | mgt Suite 14

Organochlorine Pesticides Melbourne Feb 09, 2015 14 Day

- Method: USEPA 8081 Organochlorine Pesticides

Organophosphorous Pesticides Melbourne Feb 09, 2015 14 Day

- Method: USEPA 8270 Organophosphorus Pesticides

NEPM Screen for Soil Classification

% Clay* Brisbane Feb 10, 2015 6 Month

- Method: LTM-GEN-7040

Conductivity (1:5 aqueous extract at 25°C) Melbourne Feb 09, 2015 7 Day

- Method: LM-LTM-INO-4010

pH (units)(1:5 soil:CaCl2 extract) Melbourne Feb 09, 2015 7 Day

Total Organic Carbon Melbourne Feb 10, 2015 28 Day

- Method: APHA 5310B Total Organic Carbon

Heavy Metals Melbourne Feb 09, 2015 180 Day

- Method: USEPA 6010/6020 Heavy Metals

Ion Exchange Properties Melbourne Feb 10, 2015

% Moisture Melbourne Feb 06, 2015 14 Day

- Method: LTM-GEN-7080 Moisture

Metals M8 Melbourne Feb 09, 2015 28 Day

- Method: USEPA 6010/6020 Heavy Metals & USEPA 7470/71 Mercury

Date Reported: Feb 13, 2015

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Facsimile: +61 3 8564 5090
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Company Name: Coffey Environments Pty Ltd ACT Order No.: Received: Feb 6, 2015 11:34 AM
Address: 16 Mildura Street Report #: 446625 Due: Feb 13, 2015

Fyshwick Phone: +61 2 6260 7288 Priority: 5 Day
ACT 2609 Fax: +61 2 6260 7211 Contact Name:

Project Name: EB1326AA

Eurofins | mgt Client Manager: 

Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271 X X X X X X

Sydney Laboratory - NATA Site # 18217 X

Brisbane Laboratory - NATA Site # 20794 X

External Laboratory

Sample ID Sample Date Sampling
Time

Matrix LAB ID

TP1_0.1-0.2 Feb 04, 2015 Soil M15-Fe04463 X X X

TP2_0.1-0.2 Feb 04, 2015 Soil M15-Fe04464 X X X X

TP3_0.2-0.3 Feb 04, 2015 Soil M15-Fe04465 X X X

TP4_0.1-0.2 Feb 04, 2015 Soil M15-Fe04466 X X X X

TP5_0.1-0.2 Feb 04, 2015 Soil M15-Fe04467 X X X

TP6_0.1-0.2 Feb 04, 2015 Soil M15-Fe04468 X X

TP7_0.1-0.2 Feb 04, 2015 Soil M15-Fe04469 X X X

TP8_0.1-0.2 Feb 04, 2015 Soil M15-Fe04470 X X X X

BH1_0.1-0.2 Feb 03, 2015 Soil M15-Fe04471 X X X

BH2_0.0-0.1 Feb 03, 2015 Soil M15-Fe04472 X X X X X X

ABN – 50 005 085 521       e.mail : EnviroSales@eurofins.com.au       web : www.eurofins.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh VIC 3166
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Date Reported:Feb 13, 2015
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Company Name: Coffey Environments Pty Ltd ACT Order No.: Received: Feb 6, 2015 11:34 AM
Address: 16 Mildura Street Report #: 446625 Due: Feb 13, 2015

Fyshwick Phone: +61 2 6260 7288 Priority: 5 Day
ACT 2609 Fax: +61 2 6260 7211 Contact Name:

Project Name: EB1326AA

Eurofins | mgt Client Manager: 

Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271 X X X X X X

Sydney Laboratory - NATA Site # 18217 X

Brisbane Laboratory - NATA Site # 20794 X

External Laboratory

BH3_0.0-0.1 Feb 03, 2015 Soil M15-Fe04473 X X

BH4_0.0-0.1 Feb 03, 2015 Soil M15-Fe04474 X X X

BH5_0.0-0.1 Feb 03, 2015 Soil M15-Fe04475 X X X

SS1 Feb 03, 2015 Soil M15-Fe04476 X X X

SS2 Feb 03, 2015 Soil M15-Fe04477 X X X X

QC1 Feb 03, 2015 Soil M15-Fe04478 X X

QC2 Feb 03, 2015 Soil M15-Fe04479 X X X X

TP1_0.7-0.8 Feb 04, 2015 Soil M15-Fe04480 X

TP2_0.7-0.8 Feb 04, 2015 Soil M15-Fe04481 X

TP3_0.7-0.8 Feb 04, 2015 Soil M15-Fe04482 X

TP4_0.6-0.7 Feb 04, 2015 Soil M15-Fe04483 X

ABN – 50 005 085 521       e.mail : EnviroSales@eurofins.com.au       web : www.eurofins.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh VIC 3166
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Date Reported:Feb 13, 2015
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Company Name: Coffey Environments Pty Ltd ACT Order No.: Received: Feb 6, 2015 11:34 AM
Address: 16 Mildura Street Report #: 446625 Due: Feb 13, 2015

Fyshwick Phone: +61 2 6260 7288 Priority: 5 Day
ACT 2609 Fax: +61 2 6260 7211 Contact Name:

Project Name: EB1326AA

Eurofins | mgt Client Manager: 

Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271 X X X X X X

Sydney Laboratory - NATA Site # 18217 X

Brisbane Laboratory - NATA Site # 20794 X

External Laboratory

TP5_0.7-0.8 Feb 04, 2015 Soil M15-Fe04484 X

TP6_0.7-0.8 Feb 04, 2015 Soil M15-Fe04485 X

TP7_0.6-0.7 Feb 04, 2015 Soil M15-Fe04486 X

TP8_0.8-0.9 Feb 04, 2015 Soil M15-Fe04487 X

BH1_0.2-0.7 Feb 03, 2015 Soil M15-Fe04488 X

BH2_0.1-0.4 Feb 03, 2015 Soil M15-Fe04489 X

BH2_0.4-0.8 Feb 03, 2015 Soil M15-Fe04490 X

BH3_0.1-0.6 Feb 03, 2015 Soil M15-Fe04491 X

BH4_0.5-0.7 Feb 03, 2015 Soil M15-Fe04492 X

BH5_0.1-0.4 Feb 03, 2015 Soil M15-Fe04493 X

BH5_0.4-0.6 Feb 03, 2015 Soil M15-Fe04494 X

ABN – 50 005 085 521       e.mail : EnviroSales@eurofins.com.au       web : www.eurofins.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh VIC 3166
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Date Reported:Feb 13, 2015
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Company Name: Coffey Environments Pty Ltd ACT Order No.: Received: Feb 6, 2015 11:34 AM
Address: 16 Mildura Street Report #: 446625 Due: Feb 13, 2015

Fyshwick Phone: +61 2 6260 7288 Priority: 5 Day
ACT 2609 Fax: +61 2 6260 7211 Contact Name:

Project Name: EB1326AA

Eurofins | mgt Client Manager: 

Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271 X X X X X X

Sydney Laboratory - NATA Site # 18217 X

Brisbane Laboratory - NATA Site # 20794 X

External Laboratory

QAQC1 Feb 04, 2015 Soil M15-Fe04495 X

QAQC2 Feb 04, 2015 Soil M15-Fe04496 X

QAQC3 Feb 04, 2015 Soil M15-Fe04497 X

QAQC4 Feb 04, 2015 Soil M15-Fe04498 X

QAQC5 Feb 04, 2015 Soil M15-Fe04499 X

QAQC6 Feb 04, 2015 Soil M15-Fe04500 X

QAQC7 Feb 04, 2015 Soil M15-Fe04501 X

QAQC8 Feb 04, 2015 Soil M15-Fe04502 X

ABN – 50 005 085 521       e.mail : EnviroSales@eurofins.com.au       web : www.eurofins.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh VIC 3166
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Date Reported:Feb 13, 2015
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Eurofins | mgt Internal Quality Control Review and Glossary

General

Holding Times

UNITS

TERMS

QC - ACCEPTANCE CRITERIA

QC DATA GENERAL COMMENTS

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available on

request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.

4. Results are uncorrected for matrix spikes or surrogate recoveries.

5. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

6. Samples were analysed on an 'as received' basis. 7. This report replaces any interim results previously issued.

Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the Sample

Receipt Advice.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as RPD

mg/kg: milligrams per Kilogram mg/l: milligrams per litre

ug/l: micrograms per litre ppm: Parts per million

ppb: Parts per billion %: Percentage

org/100ml: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units

MPN/100mL: Most Probable Number of organisms per 100 millilitres

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR Limit of Reporting.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

LCS Laboratory Control Sample - reported as percent recovery

CRM Certified Reference Material - reported as percent recovery

Method Blank In the case of solid samples these are performed on laboratory certified clean sands.

In the case of water samples these are performed on de-ionised water.

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

Batch Duplicate A second piece of analysis from a sample outside of the clients batch of samples but run within the laboratory batch of analysis.

Batch SPIKE Spike recovery reported on a sample from outside of the clients batch of samples but run within the laboratory batch of analysis.

USEPA United States Environmental Protection Agency

APHA American Public Health Association

ASLP Australian Standard Leaching Procedure (AS4439.3)

TCLP Toxicity Characteristic Leaching Procedure

COC Chain of Custody

SRA Sample Receipt Advice

CP Client Parent - QC was performed on samples pertaining to this report

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within

TEQ Toxic Equivalency Quotient

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries : Recoveries must lie between 50-150% - Phenols 20-130%.

1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within

the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent

and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxophene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxophene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported

in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time.

Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Arochlor 1260 in Matrix Spikes and LCS's.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPD's are calculated from raw analytical data thus it is possible to have two sets of data.

Date Reported: Feb 13, 2015
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 mg/kg < 20 20 Pass

TRH C10-C14 mg/kg < 20 20 Pass

TRH C15-C28 mg/kg < 50 50 Pass

TRH C29-C36 mg/kg < 50 50 Pass

Method Blank

BTEX

Benzene mg/kg < 0.1 0.1 Pass

Toluene mg/kg < 0.1 0.1 Pass

Ethylbenzene mg/kg < 0.1 0.1 Pass

m&p-Xylenes mg/kg < 0.2 0.2 Pass

o-Xylene mg/kg < 0.1 0.1 Pass

Xylenes - Total mg/kg < 0.3 0.3 Pass

Method Blank

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

Naphthalene mg/kg < 0.5 0.5 Pass

TRH C6-C10 mg/kg < 20 20 Pass

TRH C6-C10 less BTEX (F1) mg/kg < 20 20 Pass

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

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

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

Method Blank

Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg < 0.5 0.5 Pass

Acenaphthylene mg/kg < 0.5 0.5 Pass

Anthracene mg/kg < 0.5 0.5 Pass

Benz(a)anthracene mg/kg < 0.5 0.5 Pass

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

Benzo(b&j)fluoranthene mg/kg < 0.5 0.5 Pass

Benzo(g.h.i)perylene mg/kg < 0.5 0.5 Pass

Benzo(k)fluoranthene mg/kg < 0.5 0.5 Pass

Chrysene mg/kg < 0.5 0.5 Pass

Dibenz(a.h)anthracene mg/kg < 0.5 0.5 Pass

Fluoranthene mg/kg < 0.5 0.5 Pass

Fluorene mg/kg < 0.5 0.5 Pass

Indeno(1.2.3-cd)pyrene mg/kg < 0.5 0.5 Pass

Naphthalene mg/kg < 0.5 0.5 Pass

Phenanthrene mg/kg < 0.5 0.5 Pass

Pyrene mg/kg < 0.5 0.5 Pass

Method Blank

Organochlorine Pesticides

Chlordanes - Total mg/kg < 0.1 0.1 Pass

4.4'-DDD mg/kg < 0.05 0.05 Pass

4.4'-DDE mg/kg < 0.05 0.05 Pass

4.4'-DDT mg/kg < 0.05 0.05 Pass

a-BHC mg/kg < 0.05 0.05 Pass

Aldrin mg/kg < 0.05 0.05 Pass

b-BHC mg/kg < 0.05 0.05 Pass

d-BHC mg/kg < 0.05 0.05 Pass

Dieldrin mg/kg < 0.05 0.05 Pass

Endosulfan I mg/kg < 0.05 0.05 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Endosulfan II mg/kg < 0.05 0.05 Pass

Endosulfan sulphate mg/kg < 0.05 0.05 Pass

Endrin mg/kg < 0.05 0.05 Pass

Endrin aldehyde mg/kg < 0.05 0.05 Pass

Endrin ketone mg/kg < 0.05 0.05 Pass

g-BHC (Lindane) mg/kg < 0.05 0.05 Pass

Heptachlor mg/kg < 0.05 0.05 Pass

Heptachlor epoxide mg/kg < 0.05 0.05 Pass

Hexachlorobenzene mg/kg < 0.05 0.05 Pass

Methoxychlor mg/kg < 0.05 0.05 Pass

Toxaphene mg/kg < 1 1 Pass

Method Blank

Organophosphorous Pesticides

Bolstar mg/kg < 0.2 0.2 Pass

Chlorpyrifos mg/kg < 0.2 0.2 Pass

Demeton-O mg/kg < 0.2 0.2 Pass

Diazinon mg/kg < 0.2 0.2 Pass

Dichlorvos mg/kg < 0.2 0.2 Pass

Disulfoton mg/kg < 0.2 0.2 Pass

Ethion mg/kg < 0.2 0.2 Pass

Ethoprop mg/kg < 0.2 0.2 Pass

Fenitrothion mg/kg < 0.2 0.2 Pass

Fensulfothion mg/kg < 0.2 0.2 Pass

Fenthion mg/kg < 0.2 0.2 Pass

Merphos mg/kg < 0.2 0.2 Pass

Methyl azinphos mg/kg < 0.2 0.2 Pass

Methyl parathion mg/kg < 0.2 0.2 Pass

Mevinphos mg/kg < 0.2 0.2 Pass

Naled mg/kg < 0.5 0.5 Pass

Phorate mg/kg < 0.2 0.2 Pass

Ronnel mg/kg < 0.2 0.2 Pass

Tokuthion mg/kg < 0.2 0.2 Pass

Trichloronate mg/kg < 0.2 0.2 Pass

Method Blank

% Clay* % pass 1 N/A

Conductivity (1:5 aqueous extract at 25°C) uS/cm < 10 10 Pass

Total Organic Carbon mg/kg < 50 50 Pass

Method Blank

Heavy Metals

Arsenic mg/kg < 2 2 Pass

Cadmium mg/kg < 0.4 0.4 Pass

Chromium mg/kg < 5 5 Pass

Copper mg/kg < 5 5 Pass

Iron mg/kg < 5 5 Pass

Lead mg/kg < 5 5 Pass

Mercury mg/kg < 0.1 0.1 Pass

Nickel mg/kg < 5 5 Pass

Zinc mg/kg < 5 5 Pass

LCS - % Recovery

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 % 94 70-130 Pass

TRH C10-C14 % 128 70-130 Pass

LCS - % Recovery

BTEX
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Benzene % 88 70-130 Pass

Toluene % 89 70-130 Pass

Ethylbenzene % 86 70-130 Pass

m&p-Xylenes % 85 70-130 Pass

Xylenes - Total % 84 70-130 Pass

LCS - % Recovery

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

Naphthalene % 82 75-125 Pass

TRH C6-C10 % 98 70-130 Pass

TRH >C10-C16 % 124 70-130 Pass

LCS - % Recovery

Polycyclic Aromatic Hydrocarbons

Acenaphthene % 94 70-130 Pass

Acenaphthylene % 93 70-130 Pass

Anthracene % 93 70-130 Pass

Benz(a)anthracene % 91 70-130 Pass

Benzo(a)pyrene % 97 70-130 Pass

Benzo(b&j)fluoranthene % 85 70-130 Pass

Benzo(g.h.i)perylene % 92 70-130 Pass

Benzo(k)fluoranthene % 85 70-130 Pass

Chrysene % 90 70-130 Pass

Dibenz(a.h)anthracene % 97 70-130 Pass

Fluoranthene % 91 70-130 Pass

Fluorene % 95 70-130 Pass

Indeno(1.2.3-cd)pyrene % 95 70-130 Pass

Naphthalene % 95 70-130 Pass

Phenanthrene % 94 70-130 Pass

Pyrene % 91 70-130 Pass

LCS - % Recovery

Organochlorine Pesticides

4.4'-DDD % 107 70-130 Pass

4.4'-DDE % 103 70-130 Pass

4.4'-DDT % 93 70-130 Pass

a-BHC % 112 70-130 Pass

Aldrin % 112 70-130 Pass

b-BHC % 111 70-130 Pass

d-BHC % 112 70-130 Pass

Dieldrin % 104 70-130 Pass

Endosulfan I % 108 70-130 Pass

Endosulfan II % 90 70-130 Pass

Endosulfan sulphate % 84 70-130 Pass

Endrin % 96 70-130 Pass

Endrin aldehyde % 96 70-130 Pass

Endrin ketone % 120 70-130 Pass

g-BHC (Lindane) % 120 70-130 Pass

Heptachlor % 109 70-130 Pass

Heptachlor epoxide % 114 70-130 Pass

Hexachlorobenzene % 102 70-130 Pass

Methoxychlor % 72 70-130 Pass

LCS - % Recovery

Organophosphorous Pesticides

Diazinon % 88 70-130 Pass

Ethion % 85 70-130 Pass

Fenitrothion % 93 70-130 Pass

Date Reported: Feb 13, 2015

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Facsimile: +61 3 8564 5090

Page 20 of 25

Report Number: 446625-S



Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Methyl parathion % 78 70-130 Pass

Mevinphos % 113 70-130 Pass

LCS - % Recovery

Total Organic Carbon % 95 70-130 Pass

LCS - % Recovery

Heavy Metals

Arsenic % 95 80-120 Pass

Cadmium % 95 80-120 Pass

Chromium % 99 80-120 Pass

Copper % 100 80-120 Pass

Lead % 98 80-120 Pass

Mercury % 98 75-125 Pass

Nickel % 100 80-120 Pass

Zinc % 96 80-120 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Spike - % Recovery

Heavy Metals Result 1

Arsenic M15-Fe04371 NCP % 90 75-125 Pass

Spike - % Recovery

Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1

TRH C6-C9 M15-Fe04464 CP % 90 70-130 Pass

TRH C10-C14 M15-Fe04464 CP % 105 70-130 Pass

Spike - % Recovery

BTEX Result 1

Benzene M15-Fe04464 CP % 80 70-130 Pass

Toluene M15-Fe04464 CP % 87 70-130 Pass

Ethylbenzene M15-Fe04464 CP % 88 70-130 Pass

m&p-Xylenes M15-Fe04464 CP % 88 70-130 Pass

o-Xylene M15-Fe04464 CP % 85 70-130 Pass

Xylenes - Total M15-Fe04464 CP % 87 70-130 Pass

Spike - % Recovery

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1

Naphthalene M15-Fe04464 CP % 77 70-130 Pass

TRH C6-C10 M15-Fe04464 CP % 96 70-130 Pass

TRH >C10-C16 M15-Fe04464 CP % 101 70-130 Pass

Spike - % Recovery

Organochlorine Pesticides Result 1

4.4'-DDD M15-Fe04595 NCP % 99 70-130 Pass

4.4'-DDE M15-Fe04595 NCP % 97 70-130 Pass

4.4'-DDT M15-Fe04595 NCP % 76 70-130 Pass

a-BHC M15-Fe04595 NCP % 108 70-130 Pass

Aldrin M15-Fe04595 NCP % 107 70-130 Pass

b-BHC M15-Fe04595 NCP % 104 70-130 Pass

d-BHC M15-Fe04595 NCP % 112 70-130 Pass

Dieldrin M15-Fe04595 NCP % 103 70-130 Pass

Endosulfan I M15-Fe04595 NCP % 101 70-130 Pass

Endosulfan II M15-Fe04595 NCP % 83 70-130 Pass

Endosulfan sulphate M15-Fe04595 NCP % 76 70-130 Pass

Endrin M15-Fe04595 NCP % 82 70-130 Pass

Endrin aldehyde M15-Fe04595 NCP % 88 70-130 Pass

Endrin ketone M15-Fe04595 NCP % 121 70-130 Pass

g-BHC (Lindane) M15-Fe04595 NCP % 115 70-130 Pass

Heptachlor M15-Fe04595 NCP % 101 70-130 Pass

Heptachlor epoxide M15-Fe04595 NCP % 111 70-130 Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Hexachlorobenzene M15-Fe04595 NCP % 94 70-130 Pass

Methoxychlor M15-Fe04595 NCP % 80 70-130 Pass

Spike - % Recovery

Organophosphorous Pesticides Result 1

Diazinon M15-Fe04465 CP % 128 70-130 Pass

Ethion M15-Fe04465 CP % 120 70-130 Pass

Fenitrothion M15-Fe04465 CP % 91 70-130 Pass

Methyl parathion M15-Fe04465 CP % 79 70-130 Pass

Mevinphos M15-Fe04465 CP % 99 70-130 Pass

Spike - % Recovery

Heavy Metals Result 1

Cadmium M15-Fe04472 CP % 83 75-125 Pass

Chromium M15-Fe04472 CP % 94 75-125 Pass

Copper M15-Fe04472 CP % 97 75-125 Pass

Lead M15-Fe04472 CP % 84 75-125 Pass

Mercury M15-Fe04472 CP % 94 70-130 Pass

Nickel M15-Fe04472 CP % 86 75-125 Pass

Zinc M15-Fe04472 CP % 88 75-125 Pass

Spike - % Recovery

Polycyclic Aromatic Hydrocarbons Result 1

Acenaphthene M15-Fe04474 CP % 104 70-130 Pass

Acenaphthylene M15-Fe04474 CP % 103 70-130 Pass

Anthracene M15-Fe04474 CP % 94 70-130 Pass

Benz(a)anthracene M15-Fe04474 CP % 117 70-130 Pass

Benzo(a)pyrene M15-Fe04474 CP % 104 70-130 Pass

Benzo(b&j)fluoranthene M15-Fe04474 CP % 100 70-130 Pass

Benzo(g.h.i)perylene M15-Fe04474 CP % 109 70-130 Pass

Benzo(k)fluoranthene M15-Fe04474 CP % 107 70-130 Pass

Chrysene M15-Fe04474 CP % 90 70-130 Pass

Dibenz(a.h)anthracene M15-Fe04474 CP % 106 70-130 Pass

Fluoranthene M15-Fe04474 CP % 109 70-130 Pass

Fluorene M15-Fe04474 CP % 104 70-130 Pass

Indeno(1.2.3-cd)pyrene M15-Fe04474 CP % 116 70-130 Pass

Naphthalene M15-Fe04474 CP % 102 70-130 Pass

Phenanthrene M15-Fe04474 CP % 114 70-130 Pass

Pyrene M15-Fe04474 CP % 108 70-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Duplicate

Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD

TRH C6-C9 M15-Fe04463 CP mg/kg < 20 < 20 <1 30% Pass

TRH C10-C14 M15-Fe04463 CP mg/kg < 20 < 20 <1 30% Pass

TRH C15-C28 M15-Fe04463 CP mg/kg < 50 < 50 <1 30% Pass

TRH C29-C36 M15-Fe04463 CP mg/kg < 50 < 50 <1 30% Pass

Duplicate

BTEX Result 1 Result 2 RPD

Benzene M15-Fe04463 CP mg/kg < 0.1 < 0.1 <1 30% Pass

Toluene M15-Fe04463 CP mg/kg < 0.1 < 0.1 <1 30% Pass

Ethylbenzene M15-Fe04463 CP mg/kg < 0.1 < 0.1 <1 30% Pass

m&p-Xylenes M15-Fe04463 CP mg/kg < 0.2 < 0.2 <1 30% Pass

o-Xylene M15-Fe04463 CP mg/kg < 0.1 < 0.1 <1 30% Pass

Xylenes - Total M15-Fe04463 CP mg/kg < 0.3 < 0.3 <1 30% Pass
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Duplicate

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD

Naphthalene M15-Fe04463 CP mg/kg < 0.5 < 0.5 <1 30% Pass

TRH C6-C10 M15-Fe04463 CP mg/kg < 20 < 20 <1 30% Pass

TRH C6-C10 less BTEX (F1) M15-Fe04463 CP mg/kg < 20 < 20 <1 30% Pass

TRH >C10-C16 M15-Fe04463 CP mg/kg < 50 < 50 <1 30% Pass

TRH >C16-C34 M15-Fe04463 CP mg/kg < 100 < 100 <1 30% Pass

TRH >C34-C40 M15-Fe04463 CP mg/kg < 100 < 100 <1 30% Pass

Duplicate

Organochlorine Pesticides Result 1 Result 2 RPD

Chlordanes - Total M15-Fe04556 NCP mg/kg < 0.1 < 0.1 <1 30% Pass

4.4'-DDD M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

4.4'-DDE M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

4.4'-DDT M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

a-BHC M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Aldrin M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

b-BHC M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

d-BHC M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Dieldrin M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Endosulfan I M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Endosulfan II M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Endosulfan sulphate M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Endrin M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Endrin aldehyde M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Endrin ketone M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

g-BHC (Lindane) M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Heptachlor M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Heptachlor epoxide M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Hexachlorobenzene M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Methoxychlor M15-Fe04556 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Toxaphene M15-Fe04556 NCP mg/kg < 1 < 1 <1 30% Pass

Duplicate

Result 1 Result 2 RPD

% Moisture M15-Fe04471 CP % 6.2 6.8 8.0 30% Pass

Duplicate

Heavy Metals Result 1 Result 2 RPD

Arsenic M15-Fe04471 CP mg/kg 3.1 2.9 6.0 30% Pass

Cadmium M15-Fe04471 CP mg/kg < 0.4 < 0.4 <1 30% Pass

Chromium M15-Fe04471 CP mg/kg 19 17 10 30% Pass

Copper M15-Fe04471 CP mg/kg < 5 < 5 <1 30% Pass

Lead M15-Fe04471 CP mg/kg 12 10 15 30% Pass

Mercury M15-Fe04471 CP mg/kg < 0.1 < 0.1 <1 30% Pass

Nickel M15-Fe04471 CP mg/kg < 5 < 5 <1 30% Pass

Zinc M15-Fe04471 CP mg/kg 10 9.4 10 30% Pass

Duplicate

Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD

Acenaphthene M15-Fe04472 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Acenaphthylene M15-Fe04472 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Anthracene M15-Fe04472 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benz(a)anthracene M15-Fe04472 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(a)pyrene M15-Fe04472 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(b&j)fluoranthene M15-Fe04472 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(g.h.i)perylene M15-Fe04472 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(k)fluoranthene M15-Fe04472 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Chrysene M15-Fe04472 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Dibenz(a.h)anthracene M15-Fe04472 CP mg/kg < 0.5 < 0.5 <1 30% Pass
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Duplicate

Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD

Fluoranthene M15-Fe04472 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Fluorene M15-Fe04472 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Indeno(1.2.3-cd)pyrene M15-Fe04472 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Naphthalene M15-Fe04472 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Phenanthrene M15-Fe04472 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Pyrene M15-Fe04472 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Duplicate

Organophosphorous Pesticides Result 1 Result 2 RPD

Bolstar M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Chlorpyrifos M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Demeton-O M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Diazinon M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Dichlorvos M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Disulfoton M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Ethion M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Ethoprop M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Fenitrothion M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Fensulfothion M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Fenthion M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Merphos M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Methyl azinphos M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Methyl parathion M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Mevinphos M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Naled M15-Fe04472 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Phorate M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Ronnel M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Tokuthion M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Trichloronate M15-Fe04472 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Duplicate

Result 1 Result 2 RPD

% Clay* M15-Ja15347 NCP % < 1 < 1 <1 30% Pass

Conductivity (1:5 aqueous extract
at 25°C) M15-Fe04472 CP uS/cm 35 33 4.0 30% Pass

pH (units)(1:5 soil:CaCl2 extract) M15-Fe04472 CP pH Units 6.0 5.9 pass 30% Pass

Total Organic Carbon S15-Fe04216 NCP mg/kg 17000 16000 5.0 30% Pass

Duplicate

Heavy Metals Result 1 Result 2 RPD

Arsenic M15-Fe04472 CP mg/kg 3.3 3.8 12 30% Pass

Cadmium M15-Fe04472 CP mg/kg < 0.4 < 0.4 <1 30% Pass

Chromium M15-Fe04472 CP mg/kg 14 14 1.0 30% Pass

Copper M15-Fe04472 CP mg/kg < 5 < 5 <1 30% Pass

Iron M15-Fe04472 CP mg/kg 21000 21000 1.0 30% Pass

Lead M15-Fe04472 CP mg/kg 8.1 8.0 1.0 30% Pass

Mercury M15-Fe04472 CP mg/kg < 0.1 < 0.1 <1 30% Pass

Nickel M15-Fe04472 CP mg/kg < 5 < 5 <1 30% Pass

Zinc M15-Fe04472 CP mg/kg 16 16 <1 30% Pass

Duplicate

Heavy Metals Result 1 Result 2 RPD

Iron (%) M15-Fe04472 CP % 2.1 2.1 1.0 30% Pass

Duplicate

Ion Exchange Properties Result 1 Result 2 RPD

Cation Exchange Capacity S15-Fe04221 NCP meq/100g 1.6 1.5 6.0 30% Pass
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Certificate of Analysis

Coffey Environments Pty Ltd ACT
16 Mildura Street
Fyshwick
ACT 2609

Attention:
Report 446625-AID
Project Name EB1326AA
Received Date Feb 06, 2015
Date Reported Feb 12, 2015

Methodology:
Asbestos ID Conducted in accordance with the Australian Standard AS 4964 – 2004: Method for the

Qualitative Identification of Asbestos in Bulk Samples and in-house Method LTM-ASB-8020 by
polarised light microscopy (PLM) and dispersion staining (DS) techniques.  Bulk samples
include building materials, soils and ores.

Subsampling Soil
Samples

The whole sample submitted is first dried and then sieved through a 10mm sieve followed by a
2mm sieve.  All fibrous matter viz greater than 10mm, greater than 2mm as well as the material
passing through the 2mm sieve are retained and analysed for the presence of asbestos. If the
sub 2mm fraction is greater than approximately 30 to 60g then a sub-sampling routine based on
ISO 3082:2009(E) Iron ores - Sampling and Sample preparation procedures is employed.
Depending on the nature and size of the soil sample, the sub-2 mm residue material may need
to be sub-sampled for trace analysis in accordance with AS 4964-2004.

Bonded
asbestos-
containing
material (ACM)

The material is first examined and any fibres isolated and where required interfering organic
fibres or matter may be removed by treating the sample for several hours at a temperature not
exceeding 400 ± 30°C.  The resultant material is then ground and examined in accordance with
AS 4964-2004.

Limit of Reporting The nominal detection limit of the AS4964 method is around 0.01%. The examination of large
sample sizes (at least 500 ml is recommended) may improve the likelihood of identifying
asbestos material in the greater than 2 mm fraction.  The NEPM screening level of 0.001% w/w
asbestos in soil for FA and AF (i.e. non-bonded/friable asbestos) only applies where the FA and
AF are able to be quantified by gravimetric procedures. This screening level is not applicable to
free fibres.  NOTE: NATA News, September 2011 – page 34, states, “Weighing of fibres is
problematic and can lead to loss of fibres and potential exposure for laboratory analysts. To
request laboratories to report information which is outside the scope of AS 4964-2004 and the
scope of their accreditation is misleading and is most unwise” therefore such values reported
are outside the scope of Eurofins | mgt NATA accreditation as designated by an asterisk.
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Project Name EB1326AA
Project ID
Date Sampled Feb 03, 2015 to Feb 04, 2015
Report 446625-AID

Client Sample ID Eurofins | mgt
Sample No. Date Sampled Sample Description Result

TP8_0.1-0.2 15-Fe04470 Feb 04, 2015 Approximate Sample 116g
Sample consisted of: Brown fine-grained soil and rocks

No asbestos detected.
Organic fibre detected.
No respirable fibres detected.

BH1_0.1-0.2 15-Fe04471 Feb 03, 2015 Approximate Sample 74g
Sample consisted of: Brown fine-grained soil and rocks

No asbestos detected.
Organic fibre detected.
No respirable fibres detected.

BH2_0.0-0.1 15-Fe04472 Feb 03, 2015 Approximate Sample 75g
Sample consisted of: Brown fine-grained soil and rocks

No asbestos detected.
Organic fibre detected.
No respirable fibres detected.

BH5_0.0-0.1 15-Fe04475 Feb 03, 2015 Approximate Sample 80g
Sample consisted of: Brown fine-grained soil and rocks

No asbestos detected.
Organic fibre detected.
No respirable fibres detected.

SS1 15-Fe04476 Feb 03, 2015 Approximate Sample 59g
Sample consisted of: Brown fine-grained soil and rocks

No asbestos detected.
Organic fibre detected.
No respirable fibres detected.
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this,
some of the method reference information on reports has changed. However, no substantive change has been
made to our laboratory methods, and as such there is no change in the validity of current or previous results
(regarding both quality and NATA accreditation).

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results
should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time

Asbestos – LTM-ASB-8020 Sydney Feb 10, 2015 Indefinite
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Eurofins | mgt Internal Quality Control Review and Glossary

General
1. QC data may be available on request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Samples were analysed on an 'as received' basis.

4. This report replaces any interim results previously issued.

Holding Times
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the Sample

Receipt Advice.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

UNITS
% w/w: weight for weight basis grams per kilogram

Filter loading: fibres/100 graticule areas

Reported Concentration: fibres/mL

Flowrate: L/min

TERMS
Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR Limit of Reporting.

COC Chain of custody

SRA Sample Receipt Advice

ISO International Stardards Organisation

AS Australian Standards

WA DOH Western Australia Department of Health

NOHSC National Occupational Health and Safety Commission

ACM Bonded asbestos-containing material means any material containing more than 1% asbestos and comprises asbestos-containing-material which is in sound condition,

although possibly broken or fragmented, and where the asbestos is bound in a matrix such as cement or resin. Common examples of ACM include but are not limited

to: pipe and boiler insulation, sprayed-on fireproofing, troweled-on acoustical plaster, floor tile and mastic, floor linoleum, transite shingles, roofing materials, wall and

ceiling plaster, ceiling tiles, and gasket materials. This term is restricted to material that cannot pass a 7 mm x 7 mm sieve. This sieve size is selected because it

approximates the thickness of common asbestos cement sheeting and for fragments to be smaller than this would imply a high degree of damage and hence potential

for fibre release.

FA FA comprises friable asbestos material and includes severely weathered cement sheet, insulation products and woven asbestos material. This type of friable asbestos

is defined here as asbestos material that is in a degraded condition such that it can be broken or crumbled by hand pressure. This material is typically unbonded or

was previously bonded and is now significantly degraded (crumbling).

PACM Presumed Asbestos-Containing Material means thermal system insulation and surfacing material found in buildings, vessels, and vessel sections constructed no later

than 1980 that are assumed to contain greater than one percent asbestos but have not been sampled or analyzed to verify or negate the presence of asbestos.

AF Asbestos fines (AF) are defined as free fibres, or fibre bundles, smaller than 7mm. It is the free fibres which present the greatest risk to human health, although very

small fibres (< 5 microns in length) are not considered to be such a risk. AF also includes small fragments of bonded ACM that pass through a 7 mm x 7 mm sieve.

(Note that for bonded ACM fragments to pass through a 7 mm x 7 mm sieve implies a substatntial degree of damage which increases the potential for fibre release.)

AC Asbestos cement means a mixture of cement and asbestos fibres (typically 90:10 ratios).
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Company Name: Coffey Environments Pty Ltd ACT Order No.: Received: Feb 6, 2015 11:34 AM
Address: 16 Mildura Street Report #: 446625 Due: Feb 13, 2015
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Project Name: EB1326AA

Eurofins | mgt Client Manager: 
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271 X X X X X X

Sydney Laboratory - NATA Site # 18217 X

Brisbane Laboratory - NATA Site # 20794 X

External Laboratory

Sample ID Sample Date Sampling
Time

Matrix LAB ID

TP1_0.1-0.2 Feb 04, 2015 Soil M15-Fe04463 X X X

TP2_0.1-0.2 Feb 04, 2015 Soil M15-Fe04464 X X X X

TP3_0.2-0.3 Feb 04, 2015 Soil M15-Fe04465 X X X

TP4_0.1-0.2 Feb 04, 2015 Soil M15-Fe04466 X X X X

TP5_0.1-0.2 Feb 04, 2015 Soil M15-Fe04467 X X X

TP6_0.1-0.2 Feb 04, 2015 Soil M15-Fe04468 X X

TP7_0.1-0.2 Feb 04, 2015 Soil M15-Fe04469 X X X

TP8_0.1-0.2 Feb 04, 2015 Soil M15-Fe04470 X X X X

BH1_0.1-0.2 Feb 03, 2015 Soil M15-Fe04471 X X X

BH2_0.0-0.1 Feb 03, 2015 Soil M15-Fe04472 X X X X X X
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1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271 X X X X X X

Sydney Laboratory - NATA Site # 18217 X

Brisbane Laboratory - NATA Site # 20794 X

External Laboratory

BH3_0.0-0.1 Feb 03, 2015 Soil M15-Fe04473 X X

BH4_0.0-0.1 Feb 03, 2015 Soil M15-Fe04474 X X X

BH5_0.0-0.1 Feb 03, 2015 Soil M15-Fe04475 X X X

SS1 Feb 03, 2015 Soil M15-Fe04476 X X X

SS2 Feb 03, 2015 Soil M15-Fe04477 X X X X

QC1 Feb 03, 2015 Soil M15-Fe04478 X X

QC2 Feb 03, 2015 Soil M15-Fe04479 X X X X

TP1_0.7-0.8 Feb 04, 2015 Soil M15-Fe04480 X

TP2_0.7-0.8 Feb 04, 2015 Soil M15-Fe04481 X

TP3_0.7-0.8 Feb 04, 2015 Soil M15-Fe04482 X

TP4_0.6-0.7 Feb 04, 2015 Soil M15-Fe04483 X
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271 X X X X X X

Sydney Laboratory - NATA Site # 18217 X

Brisbane Laboratory - NATA Site # 20794 X

External Laboratory

TP5_0.7-0.8 Feb 04, 2015 Soil M15-Fe04484 X

TP6_0.7-0.8 Feb 04, 2015 Soil M15-Fe04485 X

TP7_0.6-0.7 Feb 04, 2015 Soil M15-Fe04486 X

TP8_0.8-0.9 Feb 04, 2015 Soil M15-Fe04487 X

BH1_0.2-0.7 Feb 03, 2015 Soil M15-Fe04488 X

BH2_0.1-0.4 Feb 03, 2015 Soil M15-Fe04489 X

BH2_0.4-0.8 Feb 03, 2015 Soil M15-Fe04490 X

BH3_0.1-0.6 Feb 03, 2015 Soil M15-Fe04491 X

BH4_0.5-0.7 Feb 03, 2015 Soil M15-Fe04492 X

BH5_0.1-0.4 Feb 03, 2015 Soil M15-Fe04493 X

BH5_0.4-0.6 Feb 03, 2015 Soil M15-Fe04494 X
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Melbourne Laboratory - NATA Site # 1254 & 14271 X X X X X X

Sydney Laboratory - NATA Site # 18217 X

Brisbane Laboratory - NATA Site # 20794 X

External Laboratory

QAQC1 Feb 04, 2015 Soil M15-Fe04495 X

QAQC2 Feb 04, 2015 Soil M15-Fe04496 X

QAQC3 Feb 04, 2015 Soil M15-Fe04497 X

QAQC4 Feb 04, 2015 Soil M15-Fe04498 X

QAQC5 Feb 04, 2015 Soil M15-Fe04499 X

QAQC6 Feb 04, 2015 Soil M15-Fe04500 X

QAQC7 Feb 04, 2015 Soil M15-Fe04501 X

QAQC8 Feb 04, 2015 Soil M15-Fe04502 X
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Environmental Laboratory
Air Analysis
Water Analysis
Soil Contamination Analysis

NATA Accreditation
Stack Emission Sampling & Analysis
Trade Waste Sampling & Analysis
Groundwater Sampling & Analysis

38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience

Sample Receipt AdviceSample Receipt AdviceSample Receipt AdviceSample Receipt Advice

Company name: Coffey Environments Pty Ltd ACTCoffey Environments Pty Ltd ACTCoffey Environments Pty Ltd ACTCoffey Environments Pty Ltd ACT

Contact name:
Project name: EB1326AA
COC number: Not provided
Turn around time: 5 Day
Date/Time received: Feb 6, 2015 11:34 AM
Eurofins | mgt reference: 446625446625446625446625

Sample informationSample informationSample informationSample information

☑ A detailed list of analytes logged into our LIMS, is included in the attached summary table.

☑ Sample Temperature of a random sample selected from the batch as recorded by Eurofins | mgt
Sample Receipt : 6.9 degrees Celsius.

☑ All samples have been received as described on the above COC.

☑ COC has been completed correctly.

☑ Attempt to chill was evident.

☑ Appropriately preserved sample containers have been used.

☑ All samples were received in good condition.

☑ Samples have been provided with adequate time to commence analysis in accordance with the
relevant holding times.

☑ Appropriate sample containers have been used.

☒ Some samples have been subcontracted.

N/A Custody Seals intact (if used).

Contact notesContact notesContact notesContact notes

If you have any questions with respect to these samples please contact:

Results will be delivered electronically via e.mail to 











 

 

 

 

Appendix D – Data Validation Report 















Table QAQC1: Relative Percentage Difference for Soil Samples

Primary 
Sample Conc. 

(mg/kg)

Intra-
laboratory 
duplicate 

Sample Conc. 
(mg/Kg)

RPD (%)
Primary 

Sample Conc. 
(mg/kg)

Inter-
laboratory 
duplicate 

Sample Conc. 
(mg/Kg)

RPD (%)

Sample No.
Laboratory Reporting 

Limits (mg/kg)
SS1 QC1 SS2 QC2

Depth (m) Eurofins 1.3 1.3 1.30 1.30

HEAVY METALS 
Arsenic 2 3.9 5.1 27 2.7 3.0 11
Cadmium 0.4 < 0.4 < 0.4 ND < 0.4 < 0.4 ND
Chromium 5 23 36 44 10 9.5 5
Copper 5 5.7 6.4 12 < 5 < 5 ND
Lead 5 29 14 70 7.2 7.6 5
Mercury 0.1 < 0.1 < 0.1 ND < 0.1 < 0.1 ND
Nickel 5 < 5 < 5 ND < 5 < 5 ND
Zinc 5 14 15 7 22 20 10

TOTAL RECOVERABLE HYDROCARBONS
F1   (C6-C10) 20 < 20 < 20 ND < 20 < 20 ND
F1   (C6-C10 less BTEX) 20 < 20 < 20 ND < 20 < 20 ND
F2   (>C10-C16) 50 < 50 < 50 ND < 50 < 50 ND
F2   (>C10-C16 less napthalene) 50 < 50 < 50 ND < 50 < 50 ND
F3   (>C16-C34) 100 < 100 <100 ND < 100 <100 ND
F4   (>C34-C40) 100 < 100 < 100 ND < 100 < 100 ND

BTEX
Benzene 0.1 < 0.1 < 0.1 ND < 0.1 < 0.1 ND
Toluene 0.1 < 0.1 < 0.1 ND < 0.1 < 0.1 ND
Ethylbenzene 0.1 < 0.1 < 0.1 ND < 0.1 < 0.1 ND
Total Xylene 0.3 < 0.3 < 0.3 ND < 0.3 < 0.3 ND

POLYCYCLIC AROMATIC HYDROCARBONS
Naphthalene 0.5 < 0.5 < 0.5 ND < 0.5 < 0.5 ND
Carcenogenic PAHs (as BaP TEQ) 0.5 0.6 0.6 0 0.6 0.6 0
Benzo(a)pyrene 0.5 < 0.5 < 0.5 ND < 0.5 < 0.5 ND
Total PAH 0.5 < 0.5 < 0.5 ND < 0.5 < 0.5 NC

ORGANOCHLORINE PESTICIDES various < LOR < LOR ND < LOR < LOR ND

ORGANOPHOSPHORUS PESTICIDES various < LOR < LOR ND < LOR < LOR ND

Notes:

Bold RPD exceeds control limit of 30% for soil if:

- Result < 10 times LOR then No Limit

- Result > 10 times LOR then control limit of 30%

RPD Relative Percentage Difference

NA Not Applicable

ND Not Detected

NC Contaminant is not detected in primary sample but is detected in duplicate sample, or vice versa

LOR Limit of Reporting

- No result or guideline

446625446625Batch



 

 

 

 

Appendix E – Borehole and Test pit Logs 
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Preliminary Geotechnical Investigation 
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Executive Summary 

Land Development Agency (LDA) is the current leaseholder of Block 2, Section 28, Greenway, ACT.  We 
understand that the site is currently assigned a Land Use Zone CZ6 - ‘Leisure and Accommodation’ under the 
Territory Plan and that the LDA intends to re-zone the site as RZ4 - allowing construction of townhouses and 
apartments up to three storeys with basement parking. 

Coffey was commissioned by LDA to undertake a Phase 1 and 2 contamination assessment, and a preliminary 
geotechnical investigation to support divestment and / or future redevelopment of the site. 

For specific detail on encountered subsurface conditions, reference should be made to the attached Engineering 
Borehole Logs included in the attached report. In summary the results of our investigation identified the following 
geological units within the investigation area; Unit 1 - Topsoil, Unit 2 - Slopewash soils, Unit 3 - Residual soils 
and Unit 4 - Dacite bedrock. 

Trafficability 

Exposed subgrades are expected to behave poorly if exposed to heavy construction traffic, particularly when wet. 
Where heavy plant such as piling rigs, or mobile cranes are to traffic the site, specific analysis of working platform 
requirements may be required to assess working platform thickness. 

Excavatability 

Excavation contractors should be provided with the Engineering Borehole Logs and required to make their own 
assessment of the suitability and productivity of particular excavation plant. 

Based on two levels of basement, excavation of up to 6 m will penetrate through the Unit 1 Topsoil, Unit 2 Slope 
wash soils, Unit 3 Residual Soils and into Unit 4 Bedrock. The Unit 1 / Unit 2 / Unit 3 soils and some of the 
weathered upper Unit 4 bedrock should be able to be excavated or ripped using conventional earthmoving plant, 
such as large excavators with rock teeth or a bulldozer fitted with a ripper. 

Where excavation extends into Unit 4 bedrock, high powered plant fitted with rippers will likely be required and 
the ‘wear and tear’ on machinery will be higher. 

Material Reuse 

Old topsoil or highly silty soils are not suitable for re-use as Engineered Fill.  We recommended these materials 
be stripped and stockpile for future use in landscaping activities or disposed of offsite if not required. 

From a geotechnical viewpoint, with the exception of the above, all remaining site soils and weathered bedrock 
should generally be suitable for use as Engineered Fill, provided unsuitable materials such as organics, waste or 
oversized particles are removed.  The project geotechnical consultant should verify the suitability of excavated 
material for re-use as Engineered Fill during construction. 

Foundations 

Bulk excavation for a two storey basement is expected to expose a subgrade comprising variably weathered 
dacite bedrock. Depending upon final column loads; building foundations may comprise of pad or strip footings, 
founded at bulk excavation level in Unit 4 bedrock. However, where higher loads are proposed or where the 
retention system is to be formed as part of the permanent structure, perimeter building loads may be carried on 
suitably designed perimeter piles that are part of the basement retaining wall. 

If basements are not excavated then footings may be founded in the Unit 2 and Unit 3 materials. 

Preliminary foundation parameters are presented within the attached report. 

Groundwater 

Groundwater was not observed at any of the test pit locations within the depth of investigation (3.6 m); it is 
therefore expected that shallow excavations above this depth would likely be above standing groundwater levels. 
However, groundwater levels are expected to fluctuate in response to localised rainfall and seasonal variations. 
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Some groundwater seepage may occur along the soil/rock interface and through any joints and defects that are 
present in the bedrock, particularly after periods of heavy rainfall. During construction, it should be practical to 
control such seepage by conventional sump pumping methods. 

Further site assessment would be required to assess the presence of groundwater below the depth of the current 
investigation where two basement levels are proposed. Such further assessment could include the drilling of 
cored boreholes and installation of groundwater standpipe(s) to facilitate groundwater monitoring (if present). 

Future Works 

The information contained within this report is considered preliminary and it is advised that prior to future 
development of the site, a comprehensive investigation is undertaken to further assess the subsurface conditions 
and confirm or otherwise our preliminary findings based on the limited number of test pits completed to date. 

We recommend such further investigations include provision for diamond coring to prove the depth and nature of 
the bedrock to inform excavation contractors and facilitate potentially more economical foundation design. 
Installation of a piezometer at the site may be useful to better understand groundwater conditions and the 
potential for seasonal variation following periods of heavy rainfall.  
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1. Introduction 

This report presents the results of a preliminary geotechnical investigation carried out by Coffey 
Geotechnics Pty Ltd (Coffey) for the proposed divestment / redevelopment of Block 2 Section 28, 
Greenway ACT. 

The investigation was commissioned by the Land Development Agency (LDA) and undertaken in 
general accordance with our proposal, reference ENAUBRAD01326AA-P01, dated 19 December 
2014. 

The purpose of this investigation was to provide preliminary geotechnical comment on subsurface 
conditions at the site to aid early investment and/or construction planning for redevelopment. Specific 
details of the proposed redevelopment were not known to Coffey at the time of writing this report. 
However, through early discussion with the LDA, we understand that developments may comprise of 
multistorey buildings with up to 2 levels or basement parking. 

Coffey were also engaged to complete Phase 1 and Phase 2 Contamination Assessments for the site 
concurrently with the preliminary geotechnical investigation, the results of which are reported 
separately (ref: ENAUBRAD01326AA-R01, dated 18 February 2015). 

2. Method of investigation 

2.1. Fieldwork 

Fieldwork for the preliminary geotechnical investigation was carried out on 4 February 2015 and 
comprised the excavation of eight test pits (TP01 to TP08) using a JCB-3XC Backhoe equipped with 
a 400 mm bucket with rock teeth. Figure 1 shows the approximate test pit locations within the site. 

All test pits were advanced to refusal within weathered bedrock, encountered at depths of between 
1.8 m and 3.6 m below existing ground surface levels. 

On completion of excavation, following photography, all test pits were backfilled with the excavated 
spoil and tamped at the surface using the backhoe bucket. The surface of each reinstated test pit was 
left slightly proud to allow for some future settlement to occur. 

Test pitting was observed by a Coffey Engineering Geologist who directed sampling and testing, 
recorded test results and logged the materials encountered.  The Engineering Logs for each of the 
excavations are presented in Appendix A, together with Coffey soil and rock explanation sheets which 
describe the terms and symbols used in their preparation. 

Figure 1 shows the approximate borehole locations.  Reduced Levels were inferred from a client 
supplied survey drawing and are shown on the Engineering Borehole Logs presented in Appendix A. 

2.2. Laboratory testing 

The following geotechnical soil testing was carried out at our NATA registered laboratory on selected 
samples recovered during the investigation: 

 Four Soaked (4 days) California Bearing Ration (CBR) tests; 

 Five Atterberg Limit (Inc Linear Shrinkage) tests; and 

 One Shrink Swell (Iss %) test. 

The laboratory test results are summarised below, test certificates are presented in Appendix B. 
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adopted for anchors to assist preliminary design with the provision that bond lengths are between 3 m 
to 7 m and anchors are to be proof loaded to at least 1.4 times their working design load. 

4.6. Potential effect on adjacent structures 

The location, footing type, layout and founding depth for adjacent structures or services should be 
determined before excavation commences.  Where adjacent structures are located within the zone of 
influence of the excavation (nominally a line extending at a slope of 1H:1V up from the base of the 
proposed excavation), the foundation stratum may experience horizontal and vertical movements 
from excavation induced ground movements due to retention deformation and this should be 
adequately assessed as part of excavation retention design. 

Additionally the potential effects of noise and vibration on adjacent structures or services resulting 
from excavation equipment and methods, particularly if hard rock excavation is required, will need to 
be carefully considered by the contractor as part of the construction management plan. 

We recommend that prior to the commencement of the bulk excavation works, dilapidation surveys of 
the adjacent structures are carried out as a baseline for excavation monitoring and management 
works. 

4.7. Earthworks 

4.7.1. Fill 

The investigation did not indicate the presence of fill at the test locations. However, should fill be 
observed in other areas of the site with no records confirming that the fill has been compacted in 
accordance with an engineering specification, such material should be classified as uncontrolled and 
should not be used as a foundation for structures or pavements due to the potential for differential 
settlement. 

Where existing fill is to be stripped prior to placement of Engineered Fill (if present), the exposed 
natural soils should be subject to a proof-roll with an appropriate roller, any excessively soft or wet 
zones should be treated as advised by the project geotechnical consultant. 

Where fill is to support building loads or pavements it should be compacted to a minimum of 98% 
Standard Density at moisture content within 2% of Standard Optimum Moisture Content.  Fill should 
be compacted in layer thicknesses appropriate to the type of compaction plant, but not exceeding 
250mm compacted layer thickness. 

4.7.2. Re-use of site won materials 

Old topsoil or highly silty soils are not suitable for re-use as Engineered Fill.  We recommended these 
materials be stripped and stockpile for future use in landscaping activities or disposed of offsite if not 
required. 

From a geotechnical viewpoint, with the exception of the above, all remaining site soils and weathered 
bedrock should generally be suitable for use as Engineered Fill, provided unsuitable materials such 
as organics, waste or oversized particles are removed.  

The project geotechnical consultant should verify the suitability of excavated material for re-use as 
Engineered Fill during construction. 
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The above end bearing values for pad / strip and or piled foundations assume a minimum embedment 
of at least 0.5m into the relevant bearing stratum and the shaft adhesion value assumes a minimum 
embedment of at least 2 pile diameters into the relevant bearing stratum. 

For uplift loads the shaft adhesion value presented about should multiplied by a factor of 0.7, in 
addition to the geotechnical strength reduction factor. 

For limit state design a geotechnical reduction factor (g) is to be applied to the ultimate geotechnical 
pile capacity assessed using the ultimate shaft resistance and end bearing values shown above to 
derive the design ultimate geotechnical pile capacity. 

In accordance with AS2159-2009, g is dependent on assignment of an Average Risk Rating (ARR) 
which takes into account various geotechnical uncertainties, redundancy of the foundation system, 
construction supervision, and the quantity and type of pile testing.  The assessment of g therefore 
depends on the structural design of the foundation system as well as the design and construction 
method, and testing (if any) to be employed by the designer and piling contractor.  

For preliminary design, and in the absence of details of the proposed pile design and verification, we 
recommend that a g value of 0.4 be adopted.  However, with an appropriate assessment of a risk 
rating, design based on good geotechnical data and with allowance for verification during construction 
it should be possible to adopt a higher g value that leads to a more economical design.  The final 
selection of g should be reviewed by Coffey at the detailed design stage. 

The use of limit state design also requires that serviceability performance of the foundation system be 
assessed, including pile group interaction effects. Such assessment should be carried out by an 
experienced geotechnical professional using well-established and soundly based methods. The 
modulus values given above may be adopted for such assessment, but it should be recognised that 
the accuracy of settlement prediction is a function of construction methodology as well as the 
assessed values of material stiffness, both of which can involve considerable uncertainty. Therefore, 
the accuracy of settlement predictions may be no better than ± 50%. Where foundation settlement is 
critical to the performance of the structure, serviceability pile load testing should be carried out to 
confirm the design assumptions and/or assess prediction accuracy 

The recommended design parameters assume that the bearing surfaces are clean and free from spoil 
and other soft and loose material and free of water at the time of placement of concrete.  On 
excavation, should the ground conditions differ from those outlined above then further advice should 
be sought from Coffey.  The above values for shaft adhesion assume that the walls of the shaft are 
suitably roughened and cleaned of smear. 

It is expected that lesser weathered bedrock with a higher bearing capacity will be available at depth. 
Where loads are in excess of the values presented or where a higher bearing capacity will enable 
more cost effective design of foundations, we recommend a subsequent stage of investigation to 
include cored boreholes which extend to a depth at least 3m below bulk excavation level (or deeper 
depending on bedrock quality) to allow provision of such advice. 

4.9. Pavement design CBR 

The laboratory testing indicated a CBR value of 5 to 15 for Unit 2 Slope wash soils and 2.5 to 3.5 for 
Unit 3 Residual Soils when compacted to 95% Maximum Dry Density (MDD). 

Given that only two out of the eight test pits encountered Unit 2 slope wash soils at the site and the 
variability in the results observed, we recommend that an initial value of 2.5% be used for pavement 
design. This value corresponds to Unit 3 Residual soils which are expected to occur over the majority 
of the site footprint. Once the proposed subgrade levels and development details have been resolved, 
further advice should be sought. 
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4.10. Site classification to AS2870-2011 

It is expected that the main developments will be founded at bulk excavation level, and as such this 
site classification will not be relevant, however for structures similar in scale and loading to residential 
structures footing systems may be designed in accordance with AS2870-2011 “Residential Slabs and 
Footing”. In accordance with the brief Coffey has carried out an assessment of the site classification 
in accordance with AS2870. 

With reference to the Shrink Swell Index (Iss) test results for the Unit 3 Residual Soil, a value of 2.5% 
was reported. Based on this result and other factors considered, the residual clay could experience 
characteristic surface movements of up to 40 mm. Therefore, footings for structures at current ground 
level can be designed for Class M reactive soils in accordance with AS2870-2011.  

4.11. Seismic design parameters 

Based on AS1170.4-2007 the following parameters should be adopted for seismic design: 

 Seismic Hazard Factor (Z) 0.08 

 Sub-Soil Class   Be 

5. Further geotechnical investigations 

As there are no specific details of the redevelopment of the site are available at the time or writing, 
this report and recommendations provided are general in nature to facilitate progression of the project 
design and assessment. 

The information contained within this report is considered preliminary and it is advised that prior to 
future development of the site, a comprehensive investigation is undertaken to further assess the 
subsurface conditions and confirm or otherwise our preliminary findings based on the limited number 
of boreholes completed to date.  

We recommend such further investigations include provision for diamond coring to prove the depth 
and nature of the bedrock to inform excavation contractors and facilitate potentially more economical 
foundation design. Installation of a piezometer at the site should be considered to assess 
groundwater conditions and the potential for seasonal variation following periods of heavy rainfall. 

6. Limitations 

Subsurface conditions can be complex, vary over relatively short distances and over time. The 
inferred geotechnical model and recommendations in this report are preliminary in nature and based 
on limited subsurface investigations at two discrete locations.  The engineering logs describe 
subsurface conditions only at the investigation locations.  

Additional investigations will be required to confirm consistency or otherwise of subsurface conditions 
and support detailed design. A geotechnical engineer should be engaged to assist with detailed 
design and/or to review designs.  During construction a geotechnical engineer should verify that 
conditions exposed are consistent with design assumptions. 

The attached document entitled “Important Information about Your Coffey Report” forms an integral 
part of this report and presents additional information about the uses and limitations of the report. 



 

Important information about your Coffey Report 

As a client of Coffey you should know that site subsurface conditions cause more 
construction problems than any other factor. These notes have been prepared by 
Coffey to help you interpret and understand the limitations of your report.

Your report is based on project specific 
criteria 

 

Your report has been developed on the basis of your 
unique project specific requirements as understood by 
Coffey and applies only to the site investigated. Project 
criteria typically include the general nature of the 
project; its size and configuration; the location of any 
structures on the site; other site improvements; the 
presence of underground utilities; and the additional 
risk imposed by scope-of-service limitations imposed 
by the client. Your report should not be used if there 
are any changes to the project without first asking 
Coffey to assess how factors that changed subsequent 
to the date of the report affect the report's 
recommendations. Coffey cannot accept responsibility 
for problems that may occur due to changed factors if 
they are not consulted. 
 
Subsurface conditions can change 

 

Subsurface conditions are created by natural 
processes and the activity of man. For example, water 
levels can vary with time, fill may be placed on a site 
and pollutants may migrate with time. Because a 
report is based on conditions which existed at the time 
of subsurface exploration, decisions should not be 
based on a report whose adequacy may have been 
affected by time. Consult Coffey to be advised how 
time may have impacted on the project. 
 
Interpretation of factual data 

 

Site assessment identifies actual subsurface 
conditions only at those points where samples are 
taken and when they are taken. Data derived from 
literature and external data source review, sampling 
and subsequent laboratory testing are interpreted by 
geologists, engineers or scientists to provide an 
opinion about overall site conditions, their likely impact 
on the proposed development and recommended 
actions. Actual conditions may differ from those 
inferred to exist, because no professional, no matter 
how qualified, can reveal what is hidden by earth, rock 
and time. The actual interface between materials may 
be far more gradual or abrupt than assumed based on 
the facts obtained. Nothing can be done to change the 
actual site conditions which exist, but steps can be 
taken to reduce the impact of unexpected conditions. 
For this reason, owners should retain the services of 
Coffey through the development stage, to identify 

variances, conduct additional tests if required, and 
recommend solutions to problems encountered on site. 
 

Your report will only give 
preliminary recommendations 

 

Your report is based on the assumption that the 
site conditions as revealed through selective point 
sampling are indicative of actual conditions 
throughout an area. This assumption cannot be 
substantiated until project implementation has 
commenced and therefore your report 
recommendations can only be regarded as 
preliminary. Only Coffey, who prepared the report, 
is fully familiar with the background information 
needed to assess whether or not the report's 
recommendations are valid and whether or not 
changes should be considered as the project 
develops. If another party undertakes the 
implementation of the recommendations of this 
report there is a risk that the report will be 
misinterpreted and Coffey cannot be held 
responsible for such misinterpretation. 
 
Your report is prepared for 
specific purposes and persons 

 

To avoid misuse of the information contained in 
your report it is recommended that you confer with 
Coffey before passing your report on to another 
party who may not be familiar with the 
background and the purpose of the report. Your 
report should not be applied to any project other 
than that originally specified at the time the report 
was issued. 
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Interpretation by other design professionals 

 

Costly problems can occur when other design 
professionals develop their plans based on 
misinterpretations of a report. To help avoid 
misinterpretations, retain Coffey to work with other 
project design professionals who are affected by the 
report. Have Coffey explain the report implications to 
design professionals affected by them and then review 
plans and specifications produced to see how they 
incorporate the report findings. 
 
Data should not be separated from the report* 

 

The report as a whole presents the findings of the site 
assessment and the report should not be copied in part 
or altered in any way. Logs, figures, drawings, etc. are 
customarily included in our reports and are developed 
by scientists, engineers or geologists based on their 
interpretation of field logs (assembled by field 
personnel) and laboratory evaluation of field samples. 
These logs etc. should not under any circumstances 
be redrawn for inclusion in other documents or 
separated from the report in any way. 
 
Geoenvironmental concerns are not at issue 

 

Your report is not likely to relate any findings, 
conclusions, or recommendations about the potential 
for hazardous materials existing at the site unless 
specifically required to do so by the client. Specialist 
equipment, techniques, and personnel are used to 
perform a geoenvironmental assessment. 
Contamination can create major health, safety and 
environmental risks. If you have no information about 
the potential for your site to be contaminated or create 
an environmental hazard, you are advised to contact 
Coffey for information relating to geoenvironmental 
issues. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Rely on Coffey for additional assistance 

 

Coffey is familiar with a variety of techniques and 
approaches that can be used to help reduce risks for 
all parties to a project, from design to construction. It is 
common that not all approaches will be necessarily 
dealt with in your site assessment report due to 
concepts proposed at that time. As the project 
progresses through design towards construction, 
speak with Coffey to develop alternative approaches to 
problems that may be of genuine benefit both in time 
and cost. 
 
Responsibility 

 

Reporting relies on interpretation of factual information 
based on judgement and opinion and has a level of 
uncertainty attached to it, which is far less exact than 
the design disciplines. This has often resulted in claims 
being lodged against consultants, which are 
unfounded. To help prevent this problem, a number of 
clauses have been developed for use in contracts, 
reports and other documents. Responsibility clauses 
do not transfer appropriate liabilities from Coffey to 
other parties but are included to identify where Coffey's 
responsibilities begin and end. Their use is intended to 
help all parties involved to recognise their individual 
responsibilities. Read all documents from Coffey 
closely and do not hesitate to ask any questions you 
may have. 
 
 
 
 
* For further information on this aspect reference should be 
made to "Guidelines for the Provision of Geotechnical 
information in Construction Contracts" published by the 
Institution of Engineers Australia, National headquarters, 
Canberra, 1987. 
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Appendix A - Engineering Test Pit Logs and 
Explanation Sheets 
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