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TARGETED SOIL ASSESSMENT

Fiskville Training College 

4549 Geelong-Ballan Rd, Fiskville, VIC

EXECUTIVE SUMMARY
Background

Cardno Lane Piper Pty Ltd was engaged by Ashurst (“the Client”), on behalf of the Country 
Fire Authority (CFA) to conduct a Targeted Soil Assessment at the Fiskville Training College
(FTC) located at 4549 Geelong-Ballan Rd, Fiskville, Victoria (“the site”). The location of the 
site is shown on Figure 1 and the facilities and features1 relevant to this investigation are 
shown on Figure 2 presented in Appendix A.

This was in response to the recommendations of the Independent Fiskville Investigation2 by 
Professor Rob Joy (IFI Report). 

Recommendation 1 stated: That soil and groundwater quality be assessed in areas where fuel 
storage tanks are currently located or have been located in the past both above and below 
ground.

Recommendation 2 stated: That groundwater investigations be undertaken in the vicinity of: 
the historical flammable liquids PAD, the fuel mixing area, the historical foam training pits, the 
prop storage area and the area used to rehabilitate contaminated soils in 1998.

Cardno Lane Piper advised CFA that each of these areas should be assessed for soil 
contamination as they are suspected source areas for both soil and groundwater 
contamination.

Subsequent to the commencement of this assessment, EPA issued two Clean Up Notices 
(CUN) to CFA for the site. These require a section 53X Environmental Audit and a section 53V 
Environmental Audit of the site to be carried out by an EPA accredited Environmental Auditor.

Purpose and Objectives

The purpose of this assessment is to provide the client with advice on the soil contamination 
status of the targeted areas identified for investigation in the IFI report included in this 
assessment (see Section 1.3.1) and the consequent implications for the suitability of the site 
for its continued use as a fire fighter training college.

The specific objectives of the assessment, subject to the limitations stated in Section 1.4, are 
to:

Assess whether the protected beneficial uses of land appropriate for the current land use 
are impacted by contamination in the targeted areas.

1 For example Feature 23a is the former location of an above ground fuels storage tank.
2 Report prepared by Prof Robert Joy, Understanding the Past to Inform the Future – Report of the Independent Fiskville 
Investigation, June 2012
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In the event that significant contamination or potential for significant contamination is 
found, provide recommendations for further work necessary to define the need for 
remediation to make the site suitable for its current use.

Scope of Assessment

Cardno Lane Piper developed a work program to respond to Recommendation 1 and 2 of the 
IFI report, which refers to the investigation of contamination at several targeted areas of the 
site (shown on Figures 2, 3, 4 & 5 with the ‘feature’ numbers) including:    

Current and former aboveground (AST 1 and 2) (Features 23a and 23b) and underground 
storage tanks (UST 1 and 2) (Features 8a and 8b) for diesel and petrol
Flammable Liquid Practice Area for Drills (FLP) (Feature 27) 
Fuel Mixing Area (FMA) (Feature 22)
Former Foam Training Pits (FTP) (Feature 45)
Prop Storage Area (PSA) (Feature 17)
Soil Composting Area (SCA) (Feature 44)

This report details the works conducted at these locations and the soil results obtained. The 
assessment of groundwater was conducted as a separate phase of work, the results of which 
are presented in Cardno Lane Piper report titled Groundwater Contamination Assessment –
Fiskville Training College (Cardno Lane Piper,2014b).

Summary of Soil Contamination Results & Significance of Contamination 

The results of soil testing in the areas targeted (identified by the IFI Report as those most likely 
to be contaminated) have indicated that there are isolated areas of soil impacts identified at 
the site, none of which presents an impediment to the continued use of the site for fire fighting 
training. The results of the targeted soil sampling and testing, which are presented in Section 4
and tabulated in Appendix B, indicate that:

Total petroleum hydrocarbons (TPH) concentrations above the adopted ecological 
assessment criteria but below the human health assessment criteria have been reported in 
the vicinity of UST 1 and FMA. The compounds may present some impact on terrestrial 
ecosystems at a local scale, however, given the nature of the land use 
(commercial/industrial) in the operational area of the site, it is unlikely that this impact 
would present a significant detriment to this beneficial use of land (highly modified 
terrestrial ecosystems).
All samples analysed in this targeted soil assessment reported TPH concentrations below 
the assessment criteria adopted for the protection of human health. Therefore it is unlikely 
to pose any risks to human health based on existing site use due to petroleum 
hydrocarbon contamination. However, hydrocarbon odour was observed in a few locations 
during this investigation and therefore, the soil may be odorous if excavated and requires 
management.
Two soil samples in the vicinity of the FLP adjacent to Dam 1 are contaminated with 
Perfluorooctane Sulfonate (PFOS), in excess of the adopted criterion (for human health in 
a residential setting). The adopted human health investigation criterion for PFOS that are 
exceeded are conservative (i.e. residential land use which is much more conservative than 
the existing commercial/industrial land use). However, the risk is currently managed by 
normal OHS practices restricting access to this area. There are also a limited number of 
personnel accessing the contaminated area between the FLP and Dam 1.
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All soil samples collected in the vicinity of the FLP and former FTPs, and two soil samples
from the windrows at the SCA have reported PFOS concentrations above the adopted
terrestrial ecological protection criteria. In addition, chromium, nickel, 3- and 4- methyl
phenol and vanadium were also detected at concentrations above ecological criteria in the 
vicinity of the FLP, FTPs and PSA. The recorded metal concentrations are probably 
naturally occurring and are not considered to be representative of confirmation.
Furthermore, any impact from these contaminants to ecosystems at the affected areas is 
likely to be minimal based on the current use of the affected areas of the site, i.e. fire 
training PAD (FLP and former FTPs), props storage (PSA) and vacant land (SCA). It 
should be noted though that there may be risks to ecosystems outside of the targeted 
areas (e.g. open areas to the east and dams to the south) through migration of the 
contaminants via surface run-off, erosion, earthworks or wind transport.
Soil at the SCA has relatively low soil pH (average 5.8) compared to the rest of the site.
However, soil of this pH is not classified as ‘aggressive’ in terms of exposure to concrete 
piles for foundations of buildings and structures.
Further review of the soil results indicates that the beneficial uses of land applicable to the 
operational area of the training college site (i.e. commercial/industrial land use) are not 
precluded by the contamination observed.

Management of Environmental Risks

CFA are in the process of developing an Environmental Management System (EMS) including
a Site Contamination Management Plan to provide information on potential contamination 
hazards and their management. The future surveillance of any contaminated soil or hazardous 
material in the ground including the minor contamination identified in this report should be 
managed by this plan.

Recommendations

Following on from the conclusions reached in relation to the key objectives of this 
investigation, the following actions are recommended to assess the site for contamination 
beyond the areas identified in the IFI Report:

1. The soil at the FLP and former FTPs should be further investigated to delineate the 
PFOS and potentially 6:2 fluorotelomer sulfonate (6:2 FtS) contamination on the 
periphery of the area remediated in 1998. This includes lateral and vertical delineation 
at the base of the previously remediated area.

2. While risks to the health of the few persons potentially exposed to soil contaminated
with PFOS in the FLP and former FTP area is assessed to be low, exposures should be 
minimised through the use of appropriate OHS procedures where direct contact with 
soil is likely, such as when cutting grass around Dam 1 or excavating soil near the 
adjacent oil-water separator.

3. The potential risk to ecosystems outside the FLP, former FTPs and SCA areas due to 
PFOS contaminated soils, as a result of migration of contaminants to stormwater drains,
requires further assessment and management by improving the drainage system in the 
vicinity of Dams 1 and 2.

4. The impacted soil at UST 1 and FMA should be further investigated to delineate the 
TPH contamination. The contamination in these areas does not present a health risk,
however it is odorous when exposed to air and should be managed by applying OHS 
and environmental procedures (to be contained in the proposed Site Contamination 
Management Plan) if excavation occurs in these limited areas.

5. The soil beneath AST 2 should be assessed as AST has now been removed.
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6. All features listed in “Areas Not Yet Investigated” (refer to Section 4.1.2 of the Cardno 
Lane Piper’s Site History Review report (Cardno Lane Piper, 2014a)) which are not 
included in this investigation, are also recommended for further assessment.

Limitations

While this Executive Summary has endeavoured to accurately summarise the key points of the 
Report, the latter shall take precedence and the Executive Summary must be read in 
conjunction with the full report (Cardno Lane Piper document ref. 212163.1Report04.7).

While this report has been undertaken in accordance with the current industry guidelines and 
standards of practice, there may be some limitations on the meaning and use of this report.  
The reader is advised to read this report in conjunction with the attached document 
Information About Environmental Reports (Appendix I).

Cardno Lane Piper 
March 2104
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LIST OF ABBREVIATIONS AND UNITS

Chemical Names
6:2 FtS 6:2 Fluorotelomer Sulfonate

BTEX Benzene, Toluene, Ethylbenzene & Xylenes (subset of MAH)

MAH Monocyclic Aromatic Hydrocarbons

OCP OrganoChlorine Pesticides

OPP OrganoPhosphate Pesticides

PAH Polycyclic Aromatic Hydrocarbons

PCB Polychlorinated Biphenyls

PCDD Polychlorinated Dibenzodioxins

PCDF Polychlorinated Dibenzofurans

PFC Perfluoro Compounds

PFOA Perfluorooctanoic Acid

PFOS Perfluorooctane Sulfonate

PHC Petroleum Hydrocarbons

SVOC Semi-Volatile Organic Compounds

TPH Total Petroleum Hydrocarbons

TRH Total Recoverable Hydrocarbons

VOC Volatile Organic Compounds

Technical Terms
4WD Four Wheel Drive

AHD Australian Height Datum

AMG Australian Map Grid

ANZECC Australian and New Zealand Environment and Conservation Council

ASC Assessment of Site Contamination

AST Aboveground Storage Tank

COC Chain of Custody

CoEA Certificate of Environmental Audit

COPC Contaminants of Potential Concern

CUN Clean Up Notice

DNAPL Dense Non-Aqueous Phase Liquid

EIL Environmental Investigation Levels

EMS Environmental Management System

EPA Environment Protection Authority

ESA Environmental Site Assessment
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GIS Geographic Information System

GME Groundwater Monitoring Event

HIL Health Investigation Levels

LEL Lower Explosive Limit

LNAPL Light Non-Aqueous Phase Liquid

LOR Limit of Reporting

LPG Liquefied Petroleum Gas

N/A Not Applicable

NAPL Non-Aqueous Phase Liquid

NDD Non Destructive Digging

NEPM National Environment Protection Measure

PID Photo-ionisation detector (measures in ppm)

QA Quality Assurance

QC Quality Control

RL Reduced Level

RPD Relative Percentage Difference

SAQP Sampling and Analysis Quality Plan

SEPP State Environment Protection Policy

SoEA Statement of Environmental Audit

TIT Triple Interceptor Trap

UCL Upper confidence Limit ("95% UCL of the mean" is a value for the mean 
concentration from sampling which has only a 5% chance of being greater than the 
true mean value.)

UST Underground Storage Tank

Units
ha Hectares

mbgl Metres Below Ground Level

mg/kg Milligram per Kilogram (approximately equivalent to ppm)

ppm Parts per Million

μg/kg Microgram per Kilogram (approximately equivalent to ppb)

Site Specific
AWA Amalgamated Wireless (Australasia) Ltd

BA Compressed Air Breathing Apparatus

CFA Country Fire Authority

CSR Confined Space Rescue

DBA Drum Burial Area
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DFA Former Drum Fire Area

DET Driver Education Training

EX Explosives

FLP Flammable Liquid Practice Area for Drills or PAD

FMA Fuel Mixing area

FTC Fiskville Training College

FTP Foam training pits

IFI Independent Fiskville Investigation

OTC Overseas Telecommunications (Australia) Commission

PAD Practice Area for Drills

PSA Props Storage Area

RAR Road Accident Rescue

RR Rope Rescue

RTG Regional Training Ground

SCA Soil Composting Area

SFA Structural Fire Attack

STP Sewage Treatment Plant

TR Trench Rescue

USR Urban Search and Rescue

VUT Victoria University of Technology

WF Wildfire

WSP Water Supply Pit
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TARGETED SOIL ASSESSMENT
Fiskville Training College, 4549 Geelong-Ballan Rd, 

Fiskville, VIC

1 INTRODUCTION

Background1.1

Cardno Lane Piper Pty Ltd was engaged by Ashurst (“the Client”) on behalf of the Country Fire 
Authority (CFA), to conduct a Targeted Soil Assessment at the CFA Fiskville Training College
(FTC) located at 4549 Geelong-Ballan Rd, Fiskville, Victoria (“the site”). The location and key
features of the site are shown on Figures 1 and 2 presented in Appendix A.

Cardno Lane Piper developed a work program in response to the recommendations of the 
Independent Fiskville Investigation3 by Professor Rob Joy (IFI Report). 

Recommendation 1 stated: That soil and groundwater quality be assessed in areas where fuel 
storage tanks are currently located or have been located in the past both above and below 
ground.

Recommendation 2 stated: That groundwater investigations be undertaken in the vicinity of: 
the historical flammable liquids PAD, the fuel mixing area, the historical foam training pits, the 
prop storage area and the area used to rehabilitate contaminated soils in 1998.

Cardno Lane Piper advises CFA that each of these areas should be assessed for soil 
contamination as they are suspected source areas for both soil and groundwater 
contamination.

This report details the targeted assessment of soils in the vicinity of current and former fuel 
storage tanks, as well as other items considered to be strategic or prudent. The assessment of 
groundwater was conducted as a separate phase of work, the results of which are presented 
in Cardno Lane Piper report titled Groundwater Contamination Assessment – Fiskville Training 
College (Cardno Lane Piper, 2014b).

The areas targeted in this assessment are;
Current and former aboveground storage tanks (AST) (Features 23a and 23b) and 
underground storage tanks (UST) (Features 8a and 8b) for diesel and petrol.
Flammable Liquid Practice Area for Drills (FLP) (Feature 27). This is different from the 
former FLP (Feature 58) which largely coincides with the location of the FLP. The former 
FLP was demolished and remediated in 1998, and is not a target of this assessment.
Fuel Mixing Area (FMA) (Feature 22).
Former Foam Training Pits (FTP) (Feature 45).
Props Storage Area (PSA) (Feature 17).
Soil Composting Area (SCA) (Feature 44).

Subsequent to the commencement of this assessment, EPA issued two Clean Up Notices 
(CUN) for the site on 22 January 2013. These require a section 53X Environmental Audit and 

3 Report prepared by Prof Robert Joy, Understanding the Past to Inform the Future – Report of the Independent Fiskville 
Investigation, June 2012
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a section 53V Environmental Audit of the site to be carried out by an EPA accredited 
Environmental Auditor.

Purpose and Objectives1.2

The purpose of this assessment is to provide the client with advice on the soil contamination 
status of the targeted areas included in this assessment (see Section 1.3.1) and the 
consequent implications for the suitability of the site for its continued use as a fire fighter 
training college.

The specific objectives of the assessment, subject to the limitations stated in Section 1.4, are
to:
1. Assess whether the protected beneficial uses of land appropriate for the current land use 

are impacted by contamination in the targeted areas 
2. In the event that significant contamination or potential for significant contamination is 

found, provide recommendations for further work necessary to define the need for 
remediation to make the site suitable for its current use

Scope of Assessment1.3

Targeted Soil Investigation Areas1.3.1

Cardno Lane Piper investigated the soil in the following targeted areas of the site, which are 
shown on Figure 3, Appendix A:

AST 1 and AST 2 (Features 23a and 23b)
UST 1 and UST 2 (Features 8a and 8b) 
FLP (Feature 27)
FMA (Feature 22)
FTP (Feature 45)
PSA (Feature 17)
SCA (Feature 44)

The assessment of groundwater was conducted as a separate phase of work, the results of 
which are presented in Cardno Lane Piper report titled Groundwater Contamination 
Assessment – Fiskville Training College (Cardno Lane Piper, 2014b).

Site Inspection1.3.2

A site inspection was conducted with the aid of site plans to:
Record site conditions and relevant observations in targeted areas by taking notes and 
photographs.
Confirm the location of targeted areas as listed in Section 1.3.1.and identify the location of 
any fuel storage tanks (above or below ground) with potential to cause contamination of 
land.
Mark out sampling locations, verification boreholes and targeted areas. 

Non-Intrusive Site Investigations1.3.3

Areas were surveyed using an underground service locator to indicate the location of services 
and utilities present at the targeted areas.
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Intrusive Site Investigation Sampling & Testing1.3.4

The following site investigation sampling and testing were carried out (further details are 
presented in Section 3):

Implemented a Sampling and Analysis Quality Plan (SAQP) including laboratory analysis 
of field Quality Control (QC) samples.
Performed intrusive investigation of soil conditions at the targeted areas by drilling and 
sampling at targeted locations using methods set out in the following sections of this 
report.
Testing of selected soil samples for a broad range of analytes (by a NATA accredited 
laboratory).

Reporting1.3.5

This site assessment report documents the investigation activities and results in order to 
provide findings and recommendations relevant to the objectives of the assessment.

Standard of Assessment & Limitations 1.4

This assessment has been undertaken in general accordance with the current “industry 
standards” for an ESA for the purpose, objectives and scope identified in this report. These 
standards are set out in:

National Environment Protection [Assessment of Site Contamination] Measure (NEPM), 
December 1999, National Environment Protection Council (NEPC)
AS4482.1-2005: Guide to the sampling and investigation of potentially contaminated soil 
Part 1: Non-volatile and semi-volatile compounds, Standards Australia (2005).

The agreed scope of this assessment has been limited for the current purposes of the client.
This assessment only relates to the targeted areas listed in Section 1.3.

Subsurface conditions may vary considerably away from the sample locations where 
information has been obtained, and other areas of the site which were not included in the 
scope of work for this assessment. 

This assessment report is not any of the following:
An Environmental Audit Report as defined under the Environment Protection Act 1970.
A Detailed ESA or Environmental Site Investigation sufficient for an Environmental Auditor 
to be able to conclude a statutory Environmental Audit of the entire site.
An assessment of any areas of the site outside of the targeted areas as listed in Section 
1.3.
A geotechnical report and the bore logs may not be sufficient as the basis for geotechnical 
advice.
A detailed hydrogeological assessment in conformance with EPA Publication 668 
Hydrogeological Assessment (Groundwater Quality) Guidelines, September 2006.
A site history review.

An overview of environmental site assessments is included in Appendix I.
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2 SITE DESCRIPTION AND SETTING

Site Definition2.1

Table 2-1 summarises the key details defining the site.  The location of the site is shown on 
Figure 1, Appendix A.

Table 2-1: Site Identification Details

Site Name Fiskville Training College

Site Address 4549 Geelong-Ballan Rd, Fiskville, Vic

Site Area 150 ha (approximately)

Title Details
Lots 1, 2, 3 and 4 on Title Plan 845669K 
Volume 09503, Folio 693

Municipality Moorabool Shire 

Current Site Owner Country Fire Authority

Planning Zone Farming Zone (FZ)

Planning Overlay
Design and Development Overlay (DDO)
Environmental Significance Overlay (ESO)

Geographic Setting2.2

The site and its immediate surrounding area are in an elevated plateau about 440 m above 
sea level. The land to the east of the site falls away, steeping into the valley of the Yaloak 
Creek.

On site, the topography is dominated by the shallow valley occupied by Beremboke Creek and 
Lake Fiskville in the western area of the site, and the elevated fill platform constructed south of 
Dam 1 and around Dam 2. The lowest point on the site is near the south-western corner, 
where Beremboke Creek exits the site in a southerly direction. The maximum difference in 
elevation of the land across the site is approximately 8 m. The topography and site layout is 
presented in Figure 2-1. (Note that this figure contains a vertical exaggeration of 5 times the 
horizontal scale.)
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Figure 2-1: Oblique Aerial Photo of Site

Surface water drainage of the undeveloped areas of the site is towards Beremboke Creek 
which was dammed several decades ago to form Lake Fiskville. The central area of the site 
drains to the west (apart from PADs and bunded areas) although some stormwater is directed 
towards Dam 3. Dams 1 and 2 were primarily designed and operated to contain water from the 
firewater system on the FLP and not for stormwater runoff.

Figure 2-2: Main Site Facilities

Site Use and Infrastructure2.3

The site is rectangular in shape, and is occupied by a number of fire training related facilities,
as shown in Figure 2-2.
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The site currently operates as a fire fighting training college, primarily used by CFA members,
including instructors, trainees and administration/maintenance staff. The site is also used by 
other government agencies such as Metropolitan Fire Brigade (MFB), State Emergency 
Service (SES) and private companies for fire fighting training and other forms of operational 
and classroom-based training.

The training program includes hot fire training, emergency response and incident 
management, road accident rescue simulation, 4WD drivers training, leadership and other 
types of classroom training. While the site is open all year-round and 7 days per week, hot fire 
training does not generally occur during fire season between December and March.

In general, the fire training facilities are located in the centre of the site while the ancillary and 
support services and accommodation are located away from this area, in both the far eastern 
and western areas of the site. The operational area accounts for about 50 ha of the 150 ha 
site. The remaining 100 ha is either paddocks used for grazing or hay-cutting. There are also
recreational spaces such as the golf course and a perimeter running track.

An aerial image of the site is presented in Figure 2-2. The site layout, key areas and current 
infrastructure at the site are presented in more detail in Figure 2 (Appendix A) and are 
summarised below. Each feature has been given a unique identifier. Targeted areas 
investigated in accordance with the IFI Report recommendations are shown in bold text.

The main buildings in the eastern part of the site are: 
Dining room and recreational facilities (Feature 9)
Temporary accommodation cottages (Feature 10)
Garden and maintenance shed (Feature 52)

Key buildings in the central operations area:
Main reception building and learning centre (Features 2 and 3)
Teaching centres (classrooms) (Feature 4)
Maintenance workshops (Feature 6)
Amenities building (Feature 16a and 16b) and nearby portable buildings

Key buildings in the western area:
Temporary (trainee) residential area (Feature 11a)
Permanent (staff) residential area (Feature 11b)

Key infrastructure facilities include:
Airstrip and hangar building located in the northern portion of the site (Features 13 and 14)
Sewage treatment plant (STP) and associated effluent soakage area (Features 5 and 40)
A golf course north and south of Plantation Parade (Feature 54)
Five shallow dams within the golf course used to water the golf course (Dams A, B, C, D 
and E)

The Practice Area for Drills (PAD) fire training area which includes: 
Props storage areas (PSA) which include miscellaneous drums, tyres, cars and car 
batteries (Features 17)
Fuel mixing area (FMA) (Feature 22)
FLP (Feature 27)
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Confined space training PAD (CSR PAD) and rope rescue PAD (RR PAD) (Feature 20)
Standard and advanced LPG PADs (Features 32a and 32b)
Victorian University of Technology (VUT) building (Feature 31)
Two areas of former diesel/petrol UST (UST 1 and UST 2) (Features 8a and 8b)
Diesel AST (Features 23a and 23b)
Liquefied petroleum gas (LPG) AST (Feature 7a)
Fire attack building (Feature 24)
Water supply pit (WSP) (Feature 25)
Parade ground water storage tank and pump house for fire training drills (Feature 26)
Water storage tank (Features 57a and 57b)
Material Storage (Feature 19)
Tank formerly used as fire prop (Feature 30)
Structural fire attack building (SFA PAD) (Features 33a and 33b)
Great southern stand (Feature 34)
Mess hall (Feature 35)
Backup water tank and pump house (Feature 38)
Former foam training pits (FTPs) (Feature 45)
Remediated area of former flammable liquid PAD (Feature 58), which is located west of 
the former Foam Training Pits (Feature 45) inside and outside the boundary of the current 
FLP
Shallow spoon drain connecting VUT building to Dam 1 (Feature 59)

The information provided anecdotally from site personnel and presented in the historical 
reports reviewed in the Cardno Lane Piper’s report titled Site History Review (Cardno Lane 
Piper, 2014a) did not confirm whether underground infrastructure associated with former UST 
(Feature 8a and 8b) have been removed. However, above ground vent pipes were observed
to be not present.

Other facilities surrounding the PAD:
Driver education training PAD (DET PAD, also referred to as 4WD area) and explosives 
PAD (EX PAD) (both PADs are located at Feature 21a)
Water crossing DET PAD (Feature 21b) and sand crossing DET PAD (Feature 21c) are 
components within the main DET PAD (Feature 21a)
Trench rescue PAD (TR PAD) (Feature 36)
Road accident rescue PAD (RAR PAD) (Feature 37)
Urban search and rescue PAD (USR PAD) (Feature 39)
LPG AST (Feature 7b)
Fuel AST 3 (Feature 23c)
Car storage (Feature 51)
Soil composting area (SCA) (Feature 44)
Fire truck storage (Feature 18)  

The PAD also includes a series of water treatment facilities and dams used to contain effluent 
from the fire training drills. These are:
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Surge basin (Feature 29)
Oil-water separator, (also called Triple Interceptor Trap (TIT) (Feature 28)
Pump sump between the TIT and Dam 1 (Feature 41)
Dam 1
Dam 2
Dam 3

To the west of the PAD is open ground and includes:
Dam 4 
Lake Fiskville
Beremboke Creek

Two former waste management areas are located in the far south western corner of the site 
known as:

Landfill 1 (AWA) (Feature 42)
Landfill 2 (CFA) (Feature 43)

Areas associated with drum storage, possible drum burial and buried drum removal include:
Former drum fire area (DFA) (Feature 49)
Drum burial area 1 (DBA 1) (Feature 46), to the south of the airstrip 
Inferred area drum burial removal (Feature 46a) within DBA 1
Inferred additional area of drum burial removal (Feature 46b) within DBA 1
Drum burial area 2 (DBA 2) (Feature 47), to the north of the administration building 
Drum burial area 3 (DBA 3) (Feature 48), on the golf course to the west of Dam A 
Drum burial area 3a (DBA 3a) (Feature 48a), on the golf course to the west of Dam A and 
south of DBA 3 

Other site features include:
Wildfire PAD (WF PAD) to the east of the airport hangar (Feature 15)
Tree plantation area at the north-east corner of the site (Feature 55)
Farming area (Feature 56)
Vacant land (Feature 50)
An area of stockpiles of unidentified soil/material located west of Beremboke Creek off 
Deep Creek Road (Feature 60) 

The site features can be seen on Figure 2, Appendix A. A selection of photographs of some of
these facilities is presented in Appendix D.

Geology and Soil2.4

The geology of the site and its regional setting has been ascertained from the following 
sources:

Ballan 1:50,000 Geological Map Series (Geological Survey of Victoria, 1986)
Melbourne 1:250,000 Geological Map Series (Geological Survey of Victoria, 1997)
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The site is underlain by Quaternary or Tertiary aged fractured basalt to a depth of between 24 
and 29 mbgl. This is underlain by Tertiary sediments of the Werribee Formation. The surface 
soil at the site is generally basaltic clay of less than 2 m thickness and is typically grey silty 
clays of low permeability and high plasticity when moist.

Further details of site geology and aquifers are presented in the Cardno Lane Piper report 
titled Groundwater Contamination Assessment – Fiskville Training College (Cardno Lane 
Piper, 2014b). However, for the purposes of the current assessment, the soil profile to a depth 
of approximately 2 m is the most relevant geological unit.
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3 SITE INVESTIGATIONS

Soil Investigation Program3.1

Sampling Strategy & Methodology3.1.1

The soil sampling fieldwork was conducted by Cardno Lane Piper between 9 August 2012 and 
22 September 2012.  The scope and method of the work are summarised in Table 3-1.
Locations were chosen to assess the targeted areas identified in Section 1.3.1.  Sampling 
locations are summarised in Table 3-2 and shown on Figures 4 and 5, Appendix A.

The location of boreholes and the recovery and analysis of soil samples was limited by the
targeted nature of this assessment as well as access constraints.

Table 3-1: Soil Investigation Activity Summary

Activity Details

Dates of Field Activity 9  August 2012
13  August 2012
14  August 2012
16  August 2012
5  September 2012
11  September 2012
22 September 2012

Service Location Services were identified by Cardno AUS prior to any sub-surface works being 
undertaken.

Concrete Cutting The boreholes targeting UST 2 (BH1 to BH5 and BH 9 to BH10) were concrete 
cut prior to Non Destructive Digging (NDD). Boreholes BH1 to BH10 were 
extended using NDD technique. The NDD was undertaken with water.
Concrete thickness ranged between 145 and 160 mm. 10 to15 mm rebar was 
located 80 to110 mm beneath the concrete surface.

Naming of 
Investigation locations 

Locations SB01 to SB30 targeted the following areas: 
 SCA (Feature 44)
 PSA (Feature 17), FMA (Feature 22) and AST 1 (Feature 23a)
 FLP (Feature 27) including the TIT (Feature 28) and AST 2 (Feature 23b)
Locations BH1 to BH10 were drilled as validation boreholes to assess the 
location of former USTs reported in previous assessments to have been 
located adjacent to the learning centre (Feature 3) and the amenities building 
(Feature 16).

Drilling Boreholes SB01 to SB30 were extended by hand auger to the base of the 
borehole or to 1mbgl (whichever was encountered first) due to the potential 
presence of underground services, based on the results of service location.
Boreholes were subsequently drilled using direct push method if required. The 
drill rigs used in this investigation were Cardno Lane Piper’s Eziprobe direct 
push rig and a subcontractor’s track-mounted geoprobe rig.
Boreholes BH1 to BH10 were extended by ‘air knife’ to approximately 1.5 mbgl
due to the potential presence of underground services, based on the results of 
service location. Boreholes were subsequently drilled using direct push 
method. 
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Activity Details

Bores Drilled and 
Target Depths

Boreholes BH1 to BH10 were generally drilled to refusal at a depth of up to 
3.5 mbgl. The target depth of boreholes SB01 to SB28 is arbitrarily defined as 
2 mbgl (or shallower if refusal on basalt was encountered) with the deepest 
borehole SB14 drilled to a depth of 2.5 mbgl. 
Boreholes SB29 and SB30 were located directly beneath AST 2 (since 
removed), which had insufficient clearance to drill a borehole directly 
underneath. As such, the borehole was extended on an angle using a hand 
auger operated from adjacent to the AST. These boreholes were targeted at 
shallow soil samples and were terminated at 0.5 mbgl due to access 
constraints.

Soil Logging Soil encountered during drilling and hand augering was described and logged
in accordance with Cardno Lane Piper’s soil logging procedure. Bore logs are 
presented in Appendix C.

Soil Sampling Soil samples were planned to be taken where there was an indication of
potential contamination or a change in soil lithology, or at depths of 0.1, 0.5, 
1.0 and 1.5 mbgl, to the base of the borehole for boreholes SB01 to SB30.
Samples were planned for collection at 0.5 m and then for each change in 
lithology in boreholes BH1 to BH4. Only deeper samples were collected for 
boreholes BH9 and BH10. These boreholes were targeting UST 2 (Feature 
8b). 
Samples were generally collected between 2.0 to 3.0 mbgl in boreholes BH5 
to BH8 to target the expected base of former USTs at UST1 (Feature 8a). 
The sampling at the required depths that were cleared by NDD was conducted 
with a hand-auger into non-disturbed soils. While it is possible that water used 
in the NDD may impact on the sample representiveness, this is considered to 
be negligible as the water from NDD was first removed from the borehole prior 
to sample collection.
Where possible, if indications of potential contamination were observed, such 
as fill, buried rubbish, odorous soils and soil staining, then soil sampling 
continued to natural or non-impacted soils or refusal on rock, to assess the 
nature and extent of potential contamination.  Soil samples were stored in 
glass containers provided by the laboratory. The records of the soils 
encountered, the samples collected including depths and related observations 
are presented in the borehole records. All sample jars were labelled with an 
indelible marker pen on water resistant labels attached to the sample jars.

Decontamination 
Procedure

Reusable soil sampling equipment was rinsed with Decon 90 and deionised 
water prior to the collection of each sample.

Soil Screening Soil samples were field screened using a calibrated PID and noting any odours 
or other olfactory signs of contamination. PID field screening was undertaken 
using a headspace method (soil placed into a disposable snap lock bag, left to 
reach equilibrium and the PID inserted through the bag to take a reading). A 
new bag was used for each sample. PID records are provided in bore logs
presented in Appendix C.

Sample Preservation 
and Transport

Samples were stored on ice, in an esky while on-site and in transit to the 
laboratory under Chain of Custody documentation.

Borehole 
Abandonment

Boreholes SB01 to SB30 were abandoned and backfilled with soil cuttings 
produced during drilling.  The bores located beneath concrete were backfilled 
with bentonite pellets to approximately 0.2 mbgl, which were covered with 
rapid set cement set flush with the surface.
Boreholes BH2 to BH4 were backfilled with sand following NDD for OH&S 
reasons prior to further drilling occurring in order not to leave open holes in the 
concrete pad. Later this sand was removed from the pre-collars when the 
boreholes were extended using direct push method.
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Activity Details
Boreholes BH6 to BH8 not located beneath the concrete were backfilled with 
soil cuttings produced during drilling and sand.

Disposal of Soil 
Cuttings

Drill cuttings were stored in clean drums and transported and disposed off-site 
by an EPA licensed waste transport contractor in conjunction with soil cuttings 
from groundwater investigations  (see report titled Groundwater Contamination 
Assessment – Fiskville Training College (Cardno Lane Piper, 2014b)). Waste 
Transport certificates are presented in Appendix F.

Table 3-2: Soil Sampling Locations

Location Location Name
Maximum Depth 
of Investigation 

(mbgl)
Rationale for location

AST 1 (Feature
23a) and FMA 
(Feature 22)

SB04 to SB08
2.1 m Assess for impacts resulting from the 

use and storage of fuels

AST 2 (Feature 
23b) SB29 and SB30 0.5 m Assess for impacts resulting from the 

use and storage of fuels

UST 1 (Feature 
8a) and UST 2
(Feature 8b)

BH1 to BH10 3.5 m

Assess for impacts resulting from the 
use and storage of fuels and 
chemicals. BH4 encountered 
significant gravel and fill and collapsed 
at 2.4 mbgl. Borehole BH10 was 
drilled immediately adjacent to 
borehole BH4 to confirm the depth to 
basalt. As such, no samples were 
analysed from borehole BH10.

FLP (Feature 27)
and former FTPs
(Feature 45)

SB09 to SB18,
SB29 to SB30 2.4 m

Assess for impacts resulting from the 
storage and burning of fuels and 
chemicals. FLP was not accessible, so 
samples were located around the FLP,
predominantly to the south and east
consistent with the flow gradient of the 
FLP and surrounding land.

PSA (Feature 17) SB01 to SB03 2.1 m
Assess for impacts resulting from the
storage of props and associated use 
with fuels and chemicals.

SCA (Feature 44) SB19 to SB28 2.3 m

Assess for impacts resulting from the 
presence of contaminated soil 
imported from the former FLP (Feature 
58) area.

The fieldwork was undertaken by an experienced environmental scientist/engineer in 
accordance with the agreed scope of work and using methods set out in the Cardno Lane 
Piper soil sampling procedure which conforms to the industry standard of practice. A copy of 
Cardno Lane Piper soil sampling procedure will be provided separately to the Auditor for 
review.

The records and observations made during the fieldwork are shown in bore logs presented in 
the Appendix C. Copies of calibration certificates for PID and Lower Explosive Level (LEL)
equipment used in this soil investigation are included in Appendix F.
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Laboratory Analysis – Soil3.1.2

All samples were submitted to the laboratory and selected samples subjected to laboratory 
testing. The selection of samples for laboratory analysis are based on field observations 
(visual and olfactory), PID screening and characteristics of the site features targeted based on 
findings from Cardno Lane Piper report titled Site History Review (Cardno Lane Piper, 2014a).
The selected samples were tested for a broad range of inorganic and organic parameters as 
shown in Table 3-3.

Table 3-3: Laboratory Testing Program – Targeted Samples

Location Samples Analysis

AST 1 and AST 2 (Features 23a
to 23b), UST 1 and UST 2
(Features 8a and 8b) and FMA
(Feature 22) 

SB04 to SB05
SB06 to SB08
SB29 to SB30
BH1 to BH9

TPH, BTEX, Lead, Naphthalene

FLP (Feature 27) and Former 
FTP (Feature 45) SB09 to SB18 TPH, SVOC, VOC, Metals, PCB, 

pH, PFOS, PFOA, 6:2 FtS

Props Storage Area (Feature 17) SB01 to SB03 TPH, SVOC, VOC, Metals, PCB, 
pH, PFOS, PFOA, 6:2FtS

Soil Composting Area (Feature 
44) SB19 to SB28 TPH, SVOC, VOC, Metals, PCB, 

pH, PFOS, PFOA, 6:2FtS

Analytical Definitions

Notes
1. TPH - Total Petroleum Hydrocarbons
2. BTEX - Benzene, Toluene, Ethyl benzene, Xylene
3. SVOC - Semi-Volatile Organic Contaminates
4. VOC - Volatile Organic Contaminates
5. PCB - Polychlorinated Biphenyls
6. Metals - Arsenic, Barium, Beryllium, Cadmium, Chromium, Cobalt, Copper, Manganese, Mercury, 

Nickel, Lead, Vanadium and Zinc
7. PFOS - Perfluorooctane Sulfonate
8. PFOA - Perfluorooctanoic Acid
9. 6:2FtS - 6:2 Fluorotelomer Sulfonate

It is recognised that the full polycyclic aromatic hydrocarbons (PAH) suite was not analysed at 
AST 1, AST 2, UST 1, UST 2 and FMA features even though PAH is listed as a contaminants 
of potential concern (COPC) in the Cardno Lane Piper report titled Site History Review
(Cardno Lane Piper, 2014a) for these features. Naphthalene was tested for instead and if 
impacts were identified, further testing for the full PAH suite would be conducted.

Copies of the NATA stamped laboratory reports, Cardno Lane Piper Chain of Custody, sample 
receipt records and a data quality control/quality assurance (QA/QC) review of the soil 
sampling program are included in Appendix E.  Tabulated laboratory results are presented in 
Appendix B.

Soil Assessment Criteria3.2

This section discusses the sources of assessment criteria adopted for this assessment. The 
relevant assessment criteria are included and compared with the tabulated analytical data in 
Appendix B.
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The SEPP Prevention and Management of Contamination of Land (2002) designates 
protected beneficial uses according to a site’s land use. The site use for which this 
assessment is being conducted is:

Commercial and Industrial (for the targeted areas).

This report has been completed following the general requirements of the ASC NEPM (1999). 
The ASC NEPM was amended in 2013 and came formally into operation on 16 May 2013. The 
ASC NEPM is implemented in Victoria through State Environment Protection Policy (SEPP). 
EPA Victoria has directed that all current investigations can use the 1999 NEPM during the 
transition period of 12 months before full implementation of the amended ASC NEPM (2013) in 
May 2014. This phase of the assessment was completed prior to the amended ASC NEPM 
becoming operational and the report has been completed prior to May 2014.

Therefore, the beneficial uses and assessment criteria commensurate with this land use are:
NEPM Ecological Investigation Levels (EIL): to assess potential risks to natural 
ecosystems.
NEPM Health Investigation Levels (HIL F): Commercial/Industrial.  It includes premises 
such as shops and offices, as well as factories and industrial sites.

In October 2013, a re-evaluation the assessment criteria for Total Petroleum Hydrocarbons 
(TPH), benzene, toluene, ethylbenzene, xylene (BTEX) and perfluoro compounds (PFC) was 
conducted in order to select the most appropriate in the context for FTC. This is presented as 
Appendix H. This has an effect on the overall findings and conclusions of this assessment with 
respective to protection of beneficial uses.

Where the relevant Australian guidelines do not include a criterion for a particular chemical, a 
suitable criterion can be sourced from authorities in other jurisdictions. Where these levels do 
not offer a value for a particular parameter, alternative and equivalent sources of investigation 
levels are used, including:

US EPA (2009) – Soil Screening Levels for Perfluorooctanoic Acid (PFOA) (16 mg/kg) and 
Perfluorooctane Sulfonate (PFOS) (6 mg/kg). These are for a residential exposure setting.
Environment Agency (2004) – Soil ‘Practical No Effect Concentration’ (PNEC) for PFOS 
(370 μg/kg or 0.37 mg/kg). This is an ecological criterion as the PNECsoil for earthworm is 
adopted as the criteria for the soil medium.

In the absence of available criteria for 6:2 Fluorotelomer (FtS), adopting the conservative 
approach, the lowest of the available PFC criteria (which is PFOS) is adopted for 6:2 FtS for 
comparison purpose only.

The Canadian Council of Ministers of the Environment (CCME) criteria for benzene, toluene, 
ethylbenzene, xylene (BTEX) and Total Petroleum Hydrocarbons (TPH) fractions were 
adopted as consideration is given to both human health4 and environmental concerns5. The 
specific CCME criteria adopted are:

CCME Canada-wide Standard for Petroleum Hydrocarbons (PHC) in Soil Guidance 
document (2008): to assess potential risk of TPH to human health and the environment for 
a commercial/industrial site.

4 Human Health: Includes ingestion of soil, dermal exposure to soil, inhalation of dusts, vapour intrusion and uptake in produce
consumed.
5 Environmental considerations in deriving CCME criteria include soil contact, soil ingestion, nutrient cycling and contamination of 
groundwater.

212163.1Report04.7 Page 14



Privileged & Confidential                                                                                   Targeted Soil Assessment
Fiskville Training College, 4549 Geelong-Ballan Rd, Fiskville, VIC

Ashurst

CCME Soil Quality Guidelines for the Protection of Environmental and Human Health 
(2004a, b, c and d) to assess potential risk of BTEX to human health and the environment 
for a commercial/industrial site.

CRC CARE (2010) provides criteria for TPH and BTEX. These criteria were not adopted for 
the current investigation as they were not yet endorsed by the Victorian EPA, and only 
consider potential risk to human health, not to environmental receptors.

There is no ecological criterion available for total chromium and therefore, NEPM EIL criterion 
for chromium VI is adopted for comparison only.

The aesthetics for the beneficial use of land may be precluded where land is considered 
offensive to the senses (e.g. through the presence of offensive odour or unusually coloured 
staining). It is therefore not possible to quantify preclusion of this protected beneficial use 
through physical measurement and, as such, quantitative criteria (such as a concentration in 
mg/kg) for the assessment of land aesthetics cannot be adopted.

Australian Standard Piling-Design and Installation, Standards Australia AS2159-2009 details 
some guidance on soil parameters that are considered to be aggressive to concrete and steel 
piles based on pH and sulfates values. This is adopted as the criteria for assessing the 
beneficial use of buildings and structures.

The ecological and human health “Investigation levels” are not intended to be interpreted as 
“maximum permissible levels”, “clean up levels” or “safe levels”, rather, they are levels at 
which further investigation or assessment should be undertaken to provide assurance that 
unacceptable contamination does not occur.  Subsequent assessment on a site-specific basis 
often results in higher levels being acceptable. The initial screening levels for determining the
“contamination status of land” are generally the most conservative of these levels, which are 
the EIL.  
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4 RESULTS OF TARGETED SOIL ASSESSMENT

Soil Profile4.1

Soil conditions observed during the soil sampling program are summarised in Table 4-1.
Detailed soil descriptions are provided in Appendix C Soil Bore Logs Construction Details.

Table 4-1: Typical Soil Profile

Sub-Surface 
Horizon

Typical Depth 
Range (mbgl) Description

Fill Surface to ~1 mbgl PSA (Feature 17), FMA (Feature 22), FLP (Feature 27),
former FTPs (Feature 45), AST 1 and AST 2 (Features
23a and 23b) and SCA (Feature 44) - Bores SB01 to SB30
Highly variable composition both within and between 
locations. Much of the fill was silty clay which is probably 
reworked natural soil, however silt, sand and gravel were 
also present at various locations. Glass fragments were 
encountered at one location in the PSA (Feature 17) but this 
was confined to the surface soil.
Fill thickness varied between locations and the deepest fill 
was observed to be 2.4 mbgl. The depths of fill observed 
during this investigation are summarised as:
 FLP (Feature 27) – approximately 0.6 mbgl (It should be 

noted that the fill observed adjacent to Dam 1 at SB16 
and SB17 are much deeper at 2 mbgl or greater)

 PSA (Feature 17) – approximately 1 mbgl
 SCA (Feature 44) – approximately 0.3 mbgl
 FMA (Feature 22) – approximately 2 mbgl 

UST 1 and UST 2 (Feature 8a and 8b) - Bores BH01 to 
BH10
Deeper fill was encountered in boreholes BH1 to BH6 which 
targeted former UST pits compared to boreholes BH7 and 
BH8 which are located in the northern portion of the grassed 
courtyard among the buildings. At BH5 and BH6 (located at 
the southern portion of the same courtyard), fill was logged 
to extend to a maximum depth of 3.5 m (BH5). At some 
locations (e.g. BH1, BH5, BH6 and BH9) fill was observed to 
directly overlie basalt bedrock.
The average fill thickness are summarised as:
 UST 1 (Feature 8a) BH5 and BH6 – approximately 

3.25 mbgl
 UST 2 (Feature 8b) BH1 to BH4, BH9 and BH10 –

approximately 2.4 mbgl
 BH7 and BH8 (located in the northern portion of the 

courtyard to test for potential location of former UST) –
highly variable with no fill recorded at BH8 and fill to 
1.5 mbgl at BH7. The soil profile observed in these two 
boreholes is different to BH1 to BH6 and BH9 to BH10. 

The fill was also variable and included sandy gravel, silty 
clay and clayey silt. Brick fragments, glass and cobbles were 
encountered in some of these boreholes. The depth and 
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Sub-Surface 
Horizon

Typical Depth 
Range (mbgl) Description

nature of the fill, and presence of shallow (perched) 
groundwater in these bores indicate the soil bores were at 
the location of former UST pits. 

Silty CLAY
(Natural soil)

~1 m to ~2.5 m High plasticity grey to brown residual basaltic clay generally 
underlying fill and overlying basalt. Was encountered at the 
surface or very near to surface in some boreholes.
Not encountered at some locations where fill appears to lie 
directly over basalt bedrock, generally at location of former 
USTs.

BASALT
(Bedrock)

~0.6 to ~3.5m to 
maximum depth of 
investigation

Refusal on inferred basalt bedrock occurred at several 
locations. 
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PID Screening Results and Field Observations4.2

Soil samples were screened for the presence of VOC using a Photo-Ionisation Detector (PID) 
in the headspace of bagged samples.  The results of PID screening are included in Appendix 
C. Table 4-2 presents a summary of locations where odours, staining and/or PID readings 
above 10 ppm were recorded.

Table 4-2: Field Observations of Potential Contamination in Sub Surface

Area Borehole1 Depth 
(mbgl)

Maximum PID 
Reading (ppm)

Odour 
(max)2

Visual 
(max)2

UST 1 (Feature 8a) BH5 2.0 20 2 2

BH6 2.0 104 2 0

UST 2 (Feature 8b) BH1 0.5 10 1 0

FMA (Feature 22) SB06 2.0 - 2.1 51.7 1 0

SB07 0 - 0.1 4.2 1 0

SB08 0 - 0.1 5.3 2 0

AST 2 (Feature 23b) SB29 0 - 0.1 70 1 0

SB30 0 - 0.1 79.3 1 0

FLP (Feature 27) SB09 0 - 0.1 0.7 1 0

SB17 0 - 0.1 10.5 0 0

SB18 0 - 0.1 15.1 0 0

Notes
1    Only bores with PID readings >10ppm, or visual or odour observation ranked as 1 or 2 are shown in this table.
2    The values used for visual and odour rankings are:

0 = no odour or visual evidence of contamination
1 = slight odour or visual evidence of contamination
2 = odour or visual evidence of contamination

Laboratory Results for Soil4.3

The results of laboratory analyses commissioned by Cardno Lane Piper are tabulated and 
presented in Appendix B. Laboratory reports are presented in Appendix E. The results have 
also been compared against adopted assessment criteria (the “assessment criteria”), which is
presented in Appendix B.

The Cardno Lane Piper report titled Site History Review (Cardno Lane Piper, 2014a), includes
a review of several previous assessments conducted at the site. Results from previous
assessments conducted by Coffey Partners International (Coffey 1996a, 1996b, 1996c and 
1998), Diomides & Associates (Diomides 1996) and Golder Associates (Golder 2012) have 
been used in this assessment, however, the detailed data and laboratory reports are not 
presented and can be found in the original reports. The previous assessment reports include
data for soil that has been remediated and therefore the apparently high levels of 
contamination no longer remain at those locations. The current assessment only refers to data 
that could be representative of the current condition of the land.

The interpretation of results has been carried out in two stages. Firstly, the results are 
compared against assessment criteria to describe the location and degree of contamination of 
soil in the targeted areas. And secondly, the relevance of this to environmental quality 
objectives as set out in the SEPP Prevention and Management of Contaminated Land (PMCL) 
is assessed. The latter is discussed in Section 5 in relation to the protected beneficial uses of 
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land. The former is discussed in the following sections under the following headings for the 
targeted areas.

Fuel Mixing Area (Feature 22) and Aboveground Storage Tanks 1 and 2 (Features4.3.1
23a and 23b)

The following presents a summary of analysis results for soil at the FMA (Feature 22) and in 
the vicinity of AST 1 and AST 2 (Features 23a and 23b):

All samples analysed for lead, BTEX and naphthalene reported concentrations either 
below the laboratory’s reporting limit (LOR) or the assessment criteria.
TPH was detected at concentrations above the ecological assessment criteria at three
locations in the FMA. No exceedance of criteria was recorded at AST 1 or AST 2.

Table 4-3 presents a summary of the results that exceed the assessment criteria.

Former Underground Storage Tank Area 1 (Feature 8a)4.3.2

The following presents a summary of analysis results for soil in the vicinity of UST 1 (Feature 
8a):

TPH was detected at concentrations above the ecological assessment criteria at three 
locations.
All samples analysed for lead, naphthalene and BTEX reported concentrations either 
below the LOR or the assessment criteria.

Table 4-3 presents a summary of the results that exceed the assessment criteria.

Former Underground Storage Area 2 (Feature 8b)4.3.3

The following presents a summary of analysis results for soil from the former UST 2 (Feature 
8b):  

All samples analysed for TPH, BTEX or lead reported concentrations either below the LOR 
or the assessment criteria.

Table 4-3: Summary of Soil Results Exceeding Ecological Assessment Criteria – FMA
(Feature 22) and UST 1 (Feature 8a)

Analyte
Assessment

Criteria 
(mg/kg)

Location Sample ID
Reported 

Concentration 
(mg/kg)3

TPH (C6-C10
less BTEX) 2171 UST 1 BH6/2.5 441

TPH (C10-C16) 1721

UST 1
BH5/2.0
BH6/2.0
BH6/2.5

2,110
1,950
5,410

FMA
SB06/0.5-0.6
SB07/0-0.1
SB08/0-0.1

470
4,750
1,420

TPH (C16-C34) 2,5002 UST 1
BH5/2.0
BH6/2.5

2,560
6,290

FMA SB07/0-0.1 6,090
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Analyte
Assessment

Criteria 
(mg/kg)

Location Sample ID
Reported 

Concentration 
(mg/kg)3

SB08/0-0.1 3,680

Notes
1. Warne (2010)
2. CCME (2008)
3. The significance of the reported concentrations is discussed in Section 5

Flammable Liquid PAD or FLP (Feature 27) and Former Foam Training Pits 4.3.4
(Feature 45)

The following presents a summary of analysis results for soil from the FLP and former FTPs:
PFOS, PFOA and 6:2 FtS were detected in all samples analysed for these chemicals.  Two 
samples to the east and adjacent to Dam 1 recorded PFOS concentrations above the 
human health assessment criteria. All samples reported PFOS concentrations above the 
ecological assessment criteria (this is not shown in Table 4-4 below).
As discussed in Section 3.2 above, the criteria for PFOS was used for comparison purpose 
for assessing 6:2FtS and four samples of 6:2 FtS were found to be above the PFOS
ecological assessment criteria.
All samples analysed for TPH reported concentrations either below the LORs or the 
assessment criteria.
All samples analysed for metals reported concentrations either below the LORs or the 
assessment criteria with the exception of chromium, as well as several samples analysed 
for vanadium and nickel reported concentrations above the ecological assessment criteria.
In the absence of an ecological criteria for total chromium, the criteria for chromium VI was 
adopted instead.

SB10, SB11 and SB13 located east and south-east of the FLP had surface samples collected 
but were not tested for PFC and the deeper 0.5 to 0.6 mbgl samples were analysed instead. 
However, the adjacent locations SB09, SB12 and SB14 had surface samples analysed for 
PFC. These locations are considered to be representative of SB10, SB11 and SB13 because
they are located in close proximity to each other and to the FLP. 

Table 4-4 presents a summary of the results that exceed the assessment criteria.

Table 4-4: Summary of Soil Results Exceeding Ecological and Human Health 
Assessment Criteria – FLP (Feature 27) and former FTPs (Feature 45)

Analyte Adopted Criteria 
(mg/kg) Sample ID Reported 

Concentration (mg/kg)4

Nickel 601 SB14/0-0.1
SB15/0-0.1

61
84

Vanadium 501

SB09/0-0.1
SB09/1.0-1.1
SB10/0.5-0.6
SB10/1.0-1.1
SB11/0-0.1

SB11/0.5-0.6
SB12/0-0.1

SB12/1.0-1.1

56
90
147
66
92
123
71
61
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Analyte Adopted Criteria 
(mg/kg) Sample ID Reported 

Concentration (mg/kg)4

SB13/0-0.1
SB13/0.5-0.6
SB14/1.0-1.1
SB15/1.0-1.1
SB16/0-0.1

SB16/0.5-0.6
SB17/0-0.1

SB17/0.5-0.6
SB18/0-0.1

SB18/0.5-0.6

104
89
96

183
70
93
87
87
68
83

Chromium 11

SB09/0-0.1
SB09/1.0-1.1
SB10/0.5-0.6
SB10/1.0-1.1
SB11/0-0.1

SB11/0.5-0.6
SB12/0-0.1

SB12/1.0-1.1
SB13/0-0.1

SB13/0.5-0.6
SB14/0-0.1

SB14/1.0-1.1
SB15/0-0.1

SB15/1.0-1.1
SB16/0-0.1

SB16/0.5-0.6
SB17/0-0.1

SB17/0.5-0.6
SB18/0-0.1

SB18/0.5-0.6

29
40
70
48
55
55
38
48
41
59
21
59
9
72
32
58
49
42
58
47

PFOS3 62 SB16/0-0.1
SB17/0-0.1

53.2
6.5

6:2 FtS 0.375

SB10/0.5-0.6
SB11/0.5-0.6
SB16/0-0.1
SB17/0-0.1

1.43
2.1
4.98
2.41

Notes
1. NEPM 1999 Ecological Investigation Level. Criterion is for Cr (VI) but reported concentrations are for Total Cr (conservatively

reported as exceeding Cr(VI) criterion in the absence of specific Cr(VI) results
2. US EPA  2009 Human Health Investigation Level
3. PFOS concentrations are reported in μg/kg in results tables in Appendix B
4. The significance of the reported concentrations is discussed in Section 5
5. Ecological assessment criteria for PFOS adopted for 6:2 FtS for comparison purpose only

Props Storage Area (Feature 17)4.3.5

The following presents a summary of analysis results of soil from the PSA:
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One sample analysed for PFC reported PFOS and PFOA concentrations above the LOR
but are below the assessment criteria. As no fire-fighting activities have taken place at 
PSA, the potential for PFC to be present in the soil in other locations within PSA is 
considered to be low. Additionally, discharge from PAD would not have reached the PSA.
All samples analysed for vanadium and chromium, as well as one historical sample 
analysed for 3- and 4-methyl phenol (Golder 2012) reported concentrations above the 
ecological assessment criteria.
All other samples analysed for 6:2 FtS, metals (excluding vanadium and chromium), TPH,
BTEX, PCB, perchlorate, VOC and SVOC (excluding 3- and 4-methyl phenol) reported 
concentrations either below the LORs or the assessment criteria.

Table 4-5 presents a summary of the results that exceed the assessment criteria.

Table 4-5: Summary of Soil Results Exceeding Ecological Assessment Criteria – PSA 
(Feature 17)

Analyte Assessment Criteria 
(mg/kg) Sample ID Reported Concentration 

(mg/kg)4

Vanadium 501

SB01/0.05-0.1
SB01/0-0.1
SB02/0-0.1

SB02/2.0-2.1
SB03/0.06-0.1
SB03/0.6-0.7

66
80
95
91
83
143

Chromium 11

SB01/0.05-0.1
SB01/0-0.1
SB02/0-0.1

SB02/2.0-2.1
SB03/0.06-0.1
SB03/0.6-0.7

60
40
32
58
32
68

3- and 4- methyl 
phenol 2.62 A8HA5/0.5-0.83 4.6

Notes
1. NEPM 1999 Ecological Investigation Level. Criterion is for Cr(VI) but reported concentrations are for Total Cr (conservatively 

reported as exceeding Cr(VI) criterion in the absence of specific Cr(VI) results)
2. Golder 2012 Ecological Investigation Level
3. Golder 2012 sample ID
4. The significance of the reported concentrations is discussed in Section 5

Soil Composting Area (Feature 44)4.3.6

Samples were recovered from both the soil surface in the SCA as well as from the windrows. 
The following presents a summary of soil analysis results from the SCA:  

Two samples from SB24 and SB28 reported PFOS concentrations greater than the 
ecological criteria. All other samples analysed for PFOS, PFOA and 6:2 FtS reported 
concentrations above the LORs but below the assessment criteria. It should be noted that 
previously a four-part composite sample from this area recorded a PFOS concentration of 
2.19 mg/kg (Golder 2012).  This result could be above the assessment criterion if the 
PFOS is from only one of the constituent samples making the composite (see Table 4-6). 
All samples analysed for SVOC, BTEX, VOC, TPH, perchlorate and PCB reported 
concentrations below LOR.
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Soil pH at the SCA is generally lower than other areas investigated (ranging between 4.8 
and 7.2) with an average of 5.8 (compared with average soil pH of 7.4 for the other areas
investigated). Soil pH generally decreased with depth (average pH at a depth of 0.5 mbgl 
was 5.5) compared to shallower soil (average pH at a depth of 0.1 mbgl was 6.0).
All samples analysed for chromium and vanadium reported concentrations above the 
assessment criteria as noted in Table 4-6.
All samples analysed for other metals reported concentrations either below the LORs or 
the assessment criteria.

The surface soil samples at SB22, SB24, SB25 and SB28 were not analysed for PFC because 
they are located at the windrows at SCA. The soil beneath the surface (i.e. sample from 0.5 to 
0.6 mbgl) are considered to be more representative of the soils within the windrows.

Table 4-6: Summary of Soil Results Exceeding Ecological and Human Health 
Assessment Criteria – SCA (Feature 44)

Analyte Assessment Criteria 
(mg/kg) Sample ID Reported Concentration 

(mg/kg)6

Vanadium 501

SB19/0-0.1
SB19/1.0-1.1
SB20/0-0.1

SB20/0.5-0.6
SB21/0-0.1

SB21/1.0-1.1
SB22/0-0.1

SB22/0.5-0.6
SB23/0-0.1

SB23/1.0-1.1
SB24/0-0.1

SB24/0.5-0.6
SB25/0-0.1

SB25/0.5-0.6
SB26/0-0.1

SB26/1.0-1.1
SB27/0-0.1

SB27/1.0-1.1
SB28/0-0.1

SB28/0.5-0.6

178
69
54
68
55
50
104
87
69
72
99
77
66
70
91
60
57
73
107
89

Chromium 11

SB19/0-0.1
SB19/1.0-1.1
SB20/0-0.1

SB20/0.5-0.6
SB21/0-0.1

SB21/1.0-1.1
SB22/0-0.1

SB22/0.5-0.6
SB23/0-0.1

SB23/1.0-1.1
SB24/0-0.1

67
36
39
44
49
42
33
50
44
40
36
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Analyte Assessment Criteria 
(mg/kg) Sample ID Reported Concentration 

(mg/kg)6

SB24/0.5-0.6
SB25/0-0.1

SB25/0.5-0.6
SB26/0-0.1

SB26/1.0-1.1
SB27/0-0.1

SB27/1.0-1.1
SB28/0-0.1

SB28/0.5-0.6

52
28
44
39
44
22
47
58
45

PFOS3

1.52 A9HA2/30014 2.19

0.375 SB24/0.5-0.6
SB28/0.5-0.6

0.436
0.481

Notes
1. NEPM 1999 Ecological Investigation Level. Criterion is for Cr(VI) but reported concentrations are for Total Cr (conservatively 

reported as exceeding Cr(VI) criterion in the absence of specific Cr(VI) results)
2. Adjusted criterion for four part composite using US EPA  2009 (i.e. one quarter of the criterion value)
3. PFOS concentrations are reported in μg/kg in results tables in Appendix B
4. Golder 2012 sample ID
5. Environment Agency (2004) PNECsoil for earthworm adopted
6. The significance of the reported concentrations is discussed in Section 5

Asbestos4.3.7

Asbestos was not identified during site investigation works in any of the targeted areas in this
assessment. However, asbestos fragments were encountered at the surface in the south-west 
corner of the site at the former landfills (not included in this targeted soil assessment). This is 
discussed under separate cover in Cardno Lane Piper’s report titled Investigation of Risks at 
Former Landfills (Cardno Lane Piper, 2014c).
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5 PROTECTION OF BENEFICIAL USES OF LAND
The results have also been interpreted with reference to SEPP Prevention and Management 
of Contamination of Land (2002). The following discusses the results of this assessment in 
relation to the existing site use in the targeted areas and the associated beneficial uses of the 
site protected by this policy (i.e. under a commercial/industrial setting).

Table 5-1 summarises the protected beneficial uses and relevant land uses defined in the 
SEPP Prevention and Management of Contamination of Land (June 2002). The “ticks” in the 
table indicate that the respective beneficial uses are protected for each land use described in 
this policy.

Table 5-1: Protected Beneficial Uses of Land

Beneficial 
Use

Land Use

Explanation
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Maintenance 
of Natural 
Ecosystems

Contamination must not adversely affect the 
maintenance of relevant ecosystems.  Natural 
ecosystems include parks and forested areas.  These 
are generally undisturbed by human activity and mainly 
occur in non-urban areas.

Maintenance 
of Modified 
Ecosystems

These land uses may contain ecosystems disturbed by 
human activity but with significant ecosystems 
remaining.  Includes public open space and low density 
residential allotments.

Maintenance 
of Highly 
Modified 
Ecosystems

These land use areas may contain ecosystems highly 
modified by human disturbance.   These would be 
expected in any residential, public open space or 
commercial/industrial area where there are landscaped 
garden and lawn areas.

Human 
Health

If persons are exposed directly to soil then their health 
must be protected.  Exposure might occur to residents 
digging in gardens, workers engaged in excavations for 
construction or maintenance of underground services. 
Exposure can also occur from volatile organic vapours 
migrating through the soil and structures.

Buildings & 
Structures

Contamination must not cause the land to be corrosive 
to or adversely affect the integrity of structures or 
building materials.

Aesthetics Contamination must not cause the land to be offensive 
to the senses of human beings.

Production 
of Food, 
Flora & 
Fibre

Contamination of the soil in these land use areas 
should not affect the quality or yield of produce, or 
affect the level of an indicator in the food, fibre or flora 
such that it exceeds the Australian and New Zealand 
Food Authority Standards Code.
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Table 5-1 shows that for a commercial/industrial land use, the beneficial uses that are 
protected include maintenance of highly modified ecosystems, human health, buildings and 
structures, and aesthetics.

Maintenance of highly modified ecosystems5.1.1

Phenolic compound (3- and 4-methyl phenol) was recorded at a concentration above the 
ecological criterion at just one sample (A8HA5/05-0.8) in the PSA (Feature 17) (Golder, 2012).
The result is less than double the criterion, and it was not detected in any of the other 64 
Cardno Lane Piper and Golder samples analysed for phenolic compounds. Adopting the 
conservative approach, the beneficial use of Maintenance of Highly Modified Ecosystems at 
PSA is considered to be precluded, however as the PSA is an area used for storage in a 
commercial/industrial setting, the impact on this beneficial use is not considered to be 
significant.

TPH C6-C10 (23 to 442 mg/kg), TPH C10-C16 (90 to 5410 mg/kg), TPH C16-C36 (240 to 
6290 mg/kg) and TPH C34-C40 (140 mg/kg) and PAH, namely napthalene (1 to 37 mg/kg),
concentrations were detected at several locations but only TPH concentrations reported at 
UST 1 and FMA were identified to exceed the ecological assessment criteria. The compounds 
may present some impact on terrestrial ecosystems at a local scale, however, given the nature 
of the land use (commercial/industrial) in the operational area of the site, it is unlikely that this 
impact would present a significant detriment to this beneficial use of land (highly modified 
terrestrial ecosystems).

Slightly elevated concentrations of vanadium and chromium were recorded in soil at a number 
of the targeted areas investigated, often in fill. As there are no known sources of chromium VI 
at Fiskville Training College, chromium III is likely to be the dominant species of chromium 
present on-site. Similarly, nickel concentrations exceeding the ecological assessment criterion 
were also recorded within fill at a few locations. 

Chromium, nickel and vanadium are often naturally occurring in basaltic soil and rock in 
Victoria and the values reported in this targeted soil assessment are considered to be of 
background concentrations. The measured total chromium concentrations range from 9 to 72 
mg/kg (average 45 mg/kg) and this is similar to the background concentration range of 7.3 to 
73 mg/lg (average 35.02 mg/kg) identified for Newer Volcanics soil (Diomides 2005). The 
nickel concentrations reported here (5 to 84 mg/kg, average 18 mg/kg) is also similar to the 
background concentrations (0 to 62 mg/kg, average 21 mg/kg) reported by Diomides (2005). 
The range of vanadium concentrations measured is between 15 and 183 mg/kg and this is 
well within the range of background values presented in Table 5-A of NEPM (1999). It is noted 
that background samples for soil have not been collected and further soil sampling can be 
proposed to collect a background sample for this purpose.

Based on the information from Section 3.2.10 and 3.2.11 of Cardno Lane Piper report titled 
Site History Review (Cardno Lane Piper, 2014a), the fill encountered at the site is most likely 
to have been sourced from the site. Under an industrial setting of the operational areas 
targeted, exposure of the contaminants in the soil to ecosystems would be reduced, especially 
where the areas are covered by concrete or hardstand.  It is therefore considered that these 
metal concentrations are typical of background levels in soil in the area, and given the existing 
site use, the metal concentrations identified would be unlikely to present a detriment to this 
beneficial use of land.

Soil concentrations above the ecological assessment criteria for assessment of impacts from 
PFOS to terrestrial ecosystems were reported at all soil bore locations targeting the FLP 
(Feature 27) and former FTPs (Feature 45), and at two locations at the SCA (Feature 44).
These features are associated with fire fighting activities where foams were used or in the 
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case of SCA, it contained soil from the former FLP (Feature 58). Selected locations at the FLP 
and former FTPs also reported 6:2 FtS results above the PFOS ecological assessment 
criterion (used for comparison due to the lack of available criteria for 6:2 FtS) and this 
suggests that 6:2 FtS may present an impact to the terrestrial ecosystem associated with 
landscaped area of the FTC.

Unpaved areas generally have healthy grass cover, indicating no detrimental impacts are 
occurring to these (highly modified) terrestrial ecosystems. However, bare patches of earth are 
evident in the vicinity of Dam 1. This corresponds with SB16 and SB17, which recorded the 
highest PFOS concentrations during this investigation.

Based on the current land use in the targeted areas, only highly modified terrestrial 
ecosystems, such as landscape garden areas including trees, shrubs and grass cover, would 
need to be protected under the SEPP Prevention and Management of Contamination of Land.
Some of the targeted areas are paved and do not contain terrestrial ecosystems, therefore it is 
not considered relevant for these analytes. However, any impact from these contaminants to 
ecosystems at the affected areas is likely to be minimal based on the current use of the 
targeted areas i.e. fire training college (FLP/FTPs area) and vacant land (SCA).  It should be 
noted though that there may be risks to terrestrial and aquatic ecosystems outside of the 
targeted areas (e.g. open areas to the north and south-east of FLP and dams to the south) 
through migration of the contaminants via surface run-off, erosion, earthworks or wind 
transport. This will need to be assessed as part of further investigation likely to be required by 
the EPA Environmental Auditor.

Human health5.1.2

Contamination from Fuel Storage - TPH 

All samples analysed in this targeted soil assessment reported TPH concentrations below the 
assessment criteria adopted for the protection of human health. The human health 
assessment criteria for TPH in soil are based on direct contact with the soil (soil ingestion or 
dermal contact), which is not expected to occur due to the existing site use as a fire training 
college. In addition the TPH identified is not of the ‘volatile’ type and it was identified in an
outdoor area (not within buildings), and so vapour intrusion risks are likely to be negligible. The
petroleum hydrocarbon results reported in this investigation is not considered to pose any risks 
to human health, based on the existing commercial/industrial site use.

Contamination from Fire Fighting Foams – PFOS, PFOA and 6:2 FtS

PFOS, PFOA and 6:2 FtS were detected at the FLP/FTPs area (Features 27 and 45 
respectively), SCA (Feature 44) and PSA (Feature 17). Two samples from the FLP/FTPs area 
reported concentrations above the human health investigation criteria (surface soil <0.1 mbgl) 
to the east of Dam 1 and close to the drainage line to the dam.  The soil impacts may be a 
result of either runoff or historical spillage of fire fighting foams in that area, overflow from the 
surge basin (Feature 29) or overflow from Dam 1.

These contaminants were also detected in all other samples from the FLP/FTPs area but are 
at concentrations below assessment criteria. 

A 4-part composite sample from the windrows of SCA, collected during the Golder 2012 
assessment, recorded a PFOS concentration that exceeds the adjusted PFOS criterion (for 4-
part composite). However, all other SCA samples from the Golder 2012 and Cardno Lane 
Piper’s assessments recorded PFOS concentrations below the assessment criteria. The 
criteria exceedance recorded by Golder is therefore probably due to the use of excessively 
conservative criteria (i.e. one quarter of adopted criteria) or is likely to be derived for the four-
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part composite sample in accordance with AS4482. Given the number of samples analysed
and the absence of any other criteria exceedances, concentrations of PFOS, PFOA and 6:2 
FtS in soil at the SCA, in its current state and for the current land use, are unlikely to present a 
risk to human health.

The available human health investigation criteria that are exceeded in some locations are 
conservative (i.e. residential land use which is much more conservative than the existing 
industrial land use). However, the soil results indicate that impacts from PFOS, PFOA and 6:2 
FtS are not widespread at concentrations that would be detrimental to human health based on 
the existing site use.

Buildings and Structures5.1.3

In accordance with with AS2159 (Standards Australia 2009), the soil pH in the range of 4.8 to 
7.8 as observed from the soil investigation conducted at SCA is classified as ‘non-aggressive’ 
or ‘mild’ for exposure to concrete piles in soil for low permeability soil such as clays and silts 
encountered. Therefore, the soil is not considered to be detrimental to the beneficial use of 
Buildings and Structure.

Aesthetics5.1.4

Trace amount of solid inert waste such as brick and glass fragments as well as the occasional 
cobbles and gravels were observed in the fill present in the targeted areas and majority of 
these is the top 1 m of the soil profile. Due to the small quantity of the solid inert waste 
present, it is unlikely to present any detriment impacts to the beneficial use of aesthetics of the 
land.

Hydrocarbon odours were observed at only a few locations in the AST 1 and 2 (Feature 23a 
and 23b), former UST 1 and 2 (Feature 8a and 8b) and Fuel Mixing Area (Feature 22). These 
are generally observed at the surface less than 0.1 mbgl or at depth greater than 2 mbgl for
the bores drilled to find former UST. Staining was observed at one sample at BH5 and this 
was at 2 mbgl, which also reported strong hydrocarbon odour at this depth. As the site is used 
for the fire fighting training activities, which will include intentional burning of fuel, these 
hydrocarbon odours observed at the surface in open space were unlikely to cause offense to 
the site users. However, if the area around the AST, former UST and FMA are to be 
excavated, the soil may be odorous and would require management.

In summary, the beneficial use of the land at the FTC which is a commercial use, is not 
impacted by any aesthetic issues.
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6 CONCLUSIONS 
The following conclusions are made in relation to the objectives of this investigation to assess 
the nature and degree of contamination in several targeted areas. The significance of the 
contamination was assessed with reference to the ‘beneficial uses of land’ protected under 
Victorian regulation. Conclusions on the need for any remediation or other actions were 
reached.

Targeted Areas 6.1

The following areas were targeted for investigation in this assessment;
Former areas where diesel and petrol USTs (Features 8a and 8b) were located near the 
Amenities Building (Feature 16a) and the Learning Centre (Feature 3).
AST 1 (Feature 23a) located adjacent to the FMA (Feature 22), and AST 2 (Feature 23b) 
located adjacent to the FLP (Feature 27). AST 2 was removed after Cardno Lane Piper 
completed the field works for the targeted investigation.
The current FLP (Feature 27) and former FTPs (Feature 45), where fuels, oils, chemicals,
solvents and foams for fire training drills have been burnt, stored and spilled.
PSA (Feature 17) where flammable liquids were stored in drums or tanks.
SCA (Feature 44) where approximately 4,200 to 5,300 m3 of contaminated soil was 
remediated in 1999. Much of the remediated soil has since been moved, and is understood 
to have been deposited at the DET PAD (Feature 21a).

Summary of Soil Contamination Results 6.2

The results of the targeted soil sampling and testing, which are presented in Section 4 and 
Appendix B, indicate that:

Three soil samples in the vicinity of UST 1 (Feature 8a) at 2 mbgl or deeper, and three 
shallower soil samples in the FMA (Feature 22) have reported concentrations of TPH
greater than the adopted ecological criteria, but below the adopted human health criteria.
These concentrations are not considered to pose a health hazard but may be odorous if 
excavated and require management.
Two soil samples in the vicinity of the FLP (Feature 27) adjacent to Dam 1 are 
contaminated with PFOS, in excess of the available criterion (for human health in a 
residential setting).
All soil samples collected in the vicinity of the FLP (Feature 27) and former FTPs (Feature 
45), and two soil samples from the windrows at the SCA (Feature 44) have reported PFOS
concentrations above the adopted ecological assessment criteria.
Vanadium and chromium were detected at concentrations above ecological protection 
criteria in the vicinity of the FLP, former FTPs and PSA.
Nickel was detected at concentrations above the ecological protection criteria in the vicinity 
of the FLP and former FTPs.
The combined 3- and 4- methyl phenol was detected at a concentration above ecological 
protection criterion in the vicinity of the PSA.
Soil at the SCA has an average pH of 5.8 which is noticeably lower than other parts of the 
site (average pH 7.4). The pH also decreased slightly with depth.
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Significance of Soil Contamination 6.3

Soil is impacted by petroleum hydrocarbons at the FMA (Feature 22) and UST 1 (Feature 8a) 
areas, however the contamination does not present an unacceptable human health risk or 
prevent ongoing use of these areas of the site for fire fighting training. The odorous nature of 
the soil remaining in these areas when excavated may cause some concern, despite the low 
hazard, and therefore appropriate OHS procedures should be used when excavating in these 
limited areas. A large volume of TPH contaminated soil was excavated from the former FLP 
(Feature 58) and former FTPs (Feature 45), bio-remediated and the area validated in 1998.

To the south of the FLP (Feature 27) and east of Dam 1, the soil is impacted with PFOS
although the assessment criteria available are those for residential use and the contamination 
does not preclude the current commercial/industrial land use in this area. The extent of the 
PFOS contaminated soil at this area is not delineated. The exposure of personnel (such as a 
PAD operator or maintenance workers) to soil while working in the vicinity of the oil-water 
separator and Dam 1 should be minimised through appropriate OHS procedures. The elevated
concentration of PFOS measured in the soil adjacent of Dam 1 correlates to the observed 
vegetation dieback around Dam 1. This area east of Dam 1 is also known to have flooded 
when the surge basin (Feature 29) overflows.

The concentrations of PFOS and potentially 6:2 FtS in the soil around the FLP (Feature 58) 
and former FTPs (Feature 45), and SCA (Feature 44) are considered to pose a potential
impact to terrestrial ecosystem associated with the landscaped areas of the FTC. There is a 
potential risk to ecosystems outside the FLP, former FTPs and SCA areas due to PFOS 
contaminated soils if contaminants migrate or are transported outside these areas (e.g. via 
surface water runoff). Further assessment and management of this risk is required by 
improving the drainage systems in the vicinity of Dams 1 and 2.

Soil at the SCA has relatively low soil pH (average 5.8) compared to the rest of the site.
However, soil of this pH is not classified as ‘aggressive’ in terms of exposure to concrete piles
for foundations of buildings and structures. In its current vacant state, there is minimal risk to 
human health or terrestrial ecosystems due to the slight acidity of the soil. However, the 
potential for the low pH to impact on any planned works or use of the SCA will need to be 
taken into consideration. 

Elevated concentrations of vanadium, nickel and chromium detected in the targeted areas are 
not considered to be representative of contamination. The metal concentrations were reviewed
against literature data and this suggests that the recorded metal results are probably due to 
natural soil concentrations.

In summary, the results of soil testing in the areas targeted as those most likely to be 
contaminated has indicated that there is only minor contamination of soil at the site, none of 
which present an impediment to the continued use of the site for fire fighting training. Some
limited additional areas have some potential for contamination and should be investigated, 
subject to advice from the EPA Environmental Auditor. However, the results indicate that the 
beneficial use of land applicable to the operational area of the training college site (i.e. 
industrial/commercial land use) is not precluded by contamination of land for the following 
reasons:

1. The types and degree of contamination are not excessive when compared with relevant 
investigation criteria for soil quality.

2. The occurrences of contamination are limited in area and do not coincide with areas 
where there is uncontrolled exposure to site occupants on a regular basis. The depth of 
contamination occurrence and the presence of uncontaminated soil cover and 
pavements provides protection where direct exposure would require excavation of soil. 
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3. The limited number of personnel accessing the contaminated area between the FLP
and Dam 1 which is manageable by normal OHS practices.

Management of Environmental Risks6.4

CFA are in the process of developing an Environmental Management System (EMS) to 
include the future promotion of ecological sustainability programs and management of 
environmental risks at the FTC. CFA are proposing a Site Contamination Management Plan 
under their EMS to provide information on potential contamination hazards and their 
management. The future surveillance of any contaminated soil or hazardous material in the 
ground including the minor contamination identified in this report should be managed by this 
plan. It is noted that the EPA Environmental Auditor would probably recommend such a plan 
therefore it should be developed in consultation with the Auditor.
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7 RECOMMENDATIONS
Following on from the conclusions reached in relation to the key objectives of this 
investigation, the following actions are recommended to assess the site for contamination 
beyond the areas identified in the IFI Report:

1. The soil at the FLP and former FTPs should be further investigated to delineate the 
PFOS and potentially 6:2 FtS contamination on the periphery of the area remediated in 
1998. This includes lateral and vertical delineation at the base of the previously 
remediated area.

2. While risks to the health of the few persons potentially exposed to soil contaminated 
with PFOS in the FLP and former FTP area is assessed to be low, exposures should be 
minimised through the use of appropriate OHS procedures where direct contact with 
soil is likely, such as when cutting grass around Dam 1 or excavating soil near the 
adjacent oil-water separator.

3. The potential risk to ecosystems outside the FLP, former FTPs and SCA areas due to 
PFOS contaminated soils, as a result of migration of contaminants to stormwater drains, 
requires further assessment and management by improving the drainage system in the 
vicinity of Dams 1 and 2.

4. The impacted soil at UST 1 and FMA should be further investigated to delineate the 
TPH contamination. The contamination in these areas does not present a health risk, 
however it is odorous when exposed to air and should be managed by applying OHS 
and environmental procedures (to be contained in the proposed Site Contamination 
Management Plan) if excavation occurs in these limited areas.

5. The soil beneath AST 2 (Feature 23b) should be assessed as AST 2 has now been 
removed.

6. All features listed in “Areas Not Yet Investigated” (Section 4.1.2 of the Cardno Lane 
Piper’s Site History Review report (Cardno Lane Piper, 2014a)) which are not included 
in this investigation, are also recommended for further assessment.
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End of borehole SB01 at 2.2m

FILL: Sandy SILT (ML) low plasticity, grey
brown, very stiff, slightly moist, with
occasional gravel and glass fragments
FILL: Silty CLAY (CH) high plasticity, mottled
orange brown, stiff, slightly moist

Silty CLAY (CH) high plasticity, mottled grey
brown, stiff, slightly moist

3.0

2.0

1.0

0.0

PID=0.1

PID=0

PID=0

Becoming dark grey at 0.6m

0
0.05

1.3

SB01/0.05-0.1
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
14 August 2012Date Drilled:

5825745 mN

0254748 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB01 of1 1

Remarks

Groundwater Observations:
None encountered

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SBO2 at 2.3m due to refusal
from weathered basalt

FILL: Silty CLAY (CH), high plasticity, mottled
orange brown, stiff, slightly moist, with
occasional  root matter and gravel

Clayey SILT (MH) high plasticity, brown, firm,
moist-wet, with traces of gravel

3.0

2.0

1.0

0.0

PID=0

PID=0

PID=0

PID=0

0

0.75

SB02/0.05-0.1
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
14 August 2012Date Drilled:

582542 mN

254711 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB02 of1 1

Remarks

Groundwater Observations:
Groundwater encountered at 0.75m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB03 at 2.2m

FILL: Sandy SILT (ML) low plasticity, orange,
stiff, slightly moist, with occasional gravel
Silty CLAY (CH) high plasticity, mottled
orange yellow brown, very stiff, slightly moist

3.0

2.0

1.0

0.0

PID=0

PID=0

PID=0

PID=0

Becoming grey brown at 0.64m

0
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
14 August 2012Date Drilled:

5825768 mN

254741 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB03 of1 1

Remarks

Groundwater Observations:
None encountered

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB04 at 2.3m

Silty CLAY (CH) high plasticity, mottled
yellow brown, stiff, moist, with occasional
root matter

Silty CLAY (CH) high plasticity, blue grey
brown, stiff, slightly wet, with weathered
basalt fragments
Clayey SILT (ML) low plasticity, white grey,
very stiff, slightly moist

3.0

2.0

1.0

0.0

PID=0

PID=0

PID=0.9

PID=0

Becoming grey brown and wet at 0.5m

0

2.0
2.1

SB04/0-0.1

SB04/0.5-0.6

SB04/1.0-1.1

SB04/2.0-2.1

V=0
O=0

V=0
O=0

V=0
O=0

V=0
O=0

Description of Strata
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
14 August 2012Date Drilled:

5825701 mN

254721 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB04 of1 1

Remarks

Groundwater Observations:
Groundwater encountered at 0.75m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB05 at 2.3m

Silty CLAY (CH) high plasticity, mottled
orange yellow brown, stiff, moist

Silty CLAY (CH) high plasticity, grey brown,
stiff, wet

3.0

2.0

1.0

0.0

PID=0

PID=0

PID=0.9

PID=0

Becoming white-grey brown at 1.9m

0

1.5

SB05/0-0.1

SB05/0.5-0.6

SB05/1.0-1.1

SB05/2.0-2.1

V=0
O=0

V=0
O=0

V=0
O=0

V=0
O=0

Description of Strata
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
14 August 2012Date Drilled:

5825709 mN

254715 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB05 of1 1

Remarks

Groundwater Observations:
Groundwater encountered at 0.9m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB06 at 2.4m

FILL: Sandy SILT (ML) low plasticity, grey
brown, stiff, slightly moist with occasional
gravel

Sily CLAY (CH) high plasticity, grey brown,
stiff to very stiff, slightly moist

3.0

2.0

1.0

0.0

PID=10

PID=14

PID=5.2

PID=51.7

0

2.0

SB06/0-0.1

SB06/0.5-0.6

SB06/1.0-1.1

SB06/2.0-2.1

Strong Hydrocarbon
odour

Strong Hydrocarbon
odour

Strong Hydrocarbon
odour

Strong Hydrocarbon
odour

V=0
O=1

V=0
O=1

V=0
O=1

V=0
O=1

Description of Strata
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
14 August 2012Date Drilled:

5825719 mN

254728 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB06 of1 1

Remarks

Groundwater Observations:
None encountered

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB07 at 2.3m

FILL: Sandy SILT (ML) low plasticity, grey
brown, stiff to very stiff, moist with occasional
gravel

Silty CLAY (CH) high plasticity, grey brown,
stiff, moist

3.0

2.0

1.0

0.0

PID=4.2

PID=0

PID=0

PID=0

Becoming dark grey at 1.5m

0

1.7

SB07/0-0.1

SB07/0.5-0.6

SB07/1.0-1.1

SB07/2.0-2.1

V=0
O=1

V=0
O=0

V=0
O=0

V=0
O=0

Description of Strata
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
14 August 2012Date Drilled:

5825719 mN

254725 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB07 of1 1

Remarks

Groundwater Observations:
None encountered

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB08 at 2.4m

FILL: Sandy SILT (ML) low plasticity, grey
brown, stiff, slightly moist with occasional
gravel

Silty CLAY (CH) high plasticity, blue
grey-brown, stiff to very stiff, slightly moist

3.0

2.0

1.0

0.0

PID=5.3

PID=0.8

PID=0.8

PID=0

Becoming dark grey at 1.0m

0

2.2

SB08/0-0.1

SB08/0.5-0.6

SB08/1.0-1.1

SB08/2.0-2.1

Hydrocarbon odour

Strong Hydrocarbon
odour

Strong Hydrocarbon
odour

Strong Hydrocarbon
odour

V=0
O=1

V=0
O=2

V=0
O=2

V=0
O=2

Description of Strata
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
14 August 2012Date Drilled:

5825720 mN

254721 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB08 of1 1

Remarks

Groundwater Observations:
None encountered

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB09 at 2.4m

Silty CLAY (CH) high plasticity, brown, stiff to
very stiff, slightly moist with occasional root
matter

3.0

2.0

1.0

0.0

PID=0.7

PID=0.3

PID=0

PID=0

Becoming dark grey at 0.4m

Becoming wet at 1.0m

0 SB09/0-0.1

SB09/0.5-0.6

SB09/1.0-1.1

SB09/2.0-2.1

Hydroncarbon odourV=0
O=1

V=0
O=0

V=0
O=0

V=0
O=0

Description of Strata
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
14 August 2012Date Drilled:

5825712 mN

254915 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB09 of1 1

Remarks

Groundwater Observations:
Groundwater encountered at 1.0m

Key:
QC01/14082012 is a duplicate of SB09/0.00-0.1For explanation of abbreviations

and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09

QC02/14082012 is a triplicate of SB09/0.00-0.1



End of borehole SB10 at 2.4m

FILL: Silty CLAY (CH) high plasticity, brown,
stiff to very stiff, moist, with occasional root
matter and gravel

Silty CLAY (CH) high plasticity, brown, very
stiff, moist

3.0

2.0

1.0

0.0

PID=0.2

PID=0

PID=0

PID=0

0

0.3

SB10/0.0-0.1

SB10/0.5-0.6

SB10/1.0-1.1

SB10/2.0-2.1

V=0
O=0

V=0
O=0

V=0
O=0

V=0
O=0

Description of Strata
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
14 August 2012Date Drilled:

5825701mN

254914 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB10 of1 1

Remarks

Groundwater Observations:
Groundwater encountered at 1.3m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB11 at 2.4m

FILL: Silty CLAY (CH) high plasticity, brown,
stiff, slightly moist

Silty CLAY (CH) high plasticity, brown, very
stiff, slightly moist

3.0

2.0

1.0

0.0

PID=0.3

PID=0.2

PID=0

PID=0

0

0.6

SB11/0-0.1

SB11/0.5-0.6

SB11/1.0-1.1

SB11/2.0-2.1

V=0
O=0

V=0
O=0

V=0
O=0

V=0
O=0

Description of Strata
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
14 August 2012Date Drilled:

5825687 mN

254917 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB11 of1 1

Remarks

Groundwater Observations:
None encountered

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB12 at 2.45m

FILL: Silty CLAY (CH) high plasticity, mottled
grey brown, stiff, slightly moist, with
occasional gravel

Silty CLAY (CH) high plasticity, brown, very
stiff, slightly moist

3.0

2.0

1.0

0.0

PID=0

PID=1.9

PID=2

PID=0

0

0.6

SB12/0-0.1

SB12/0.5-0.6

SB12/1.0-1.1

SB12/2.2-2.3

V=0
O=0

V=0
O=0

V=0
O=0

V=0
O=0

Description of Strata
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
14 August 2012Date Drilled:

5825666 mN

254917 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB12 of1 1

Remarks

Groundwater Observations:
None encountered

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB13 at 2.4m

Silty CLAY (CH) high plasticity, grey brown,
stiff, slightly moist with occasional gravel

Silty CLAY (CH) high plasticity, red brown,
very stiff, wet

3.0

2.0

1.0

0.0

PID=0.7

PID=0.8

PID=0

PID=0

Becoming mottled brown at 0.5m

0

0.6

SB13/0-0.1

SB13/0.5-0.6

SB13/1.0-1.1

SB13/2.2-2.3

V=0
O=0

V=0
O=0

V=0
O=0

V=0
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Description of Strata
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
14 August 2012Date Drilled:

5825661 mN

254891 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB13 of1 1

Remarks

Groundwater Observations:
Groundwater encountered at 0.8m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB14 at 2.5m

Silty CLAY (CI) medium plasticity, grey, stiff,
slightly moist with occasioanl gravel

Clayey SILT (MH) high plasticity, red, stiff,
wet, with occassional gravel

3.0

2.0

1.0

0.0

PID=5.3

PID=6.0

PID=0

PID=0

Becoming brown at 0.8m

0

0.3

SB14/0-0.1

SB14/0.5-0.6

SB14/1.0-1.1

SB14/2.3-2.4

V=0
O=0

V=0
O=0

V=0
O=0

V=0
O=0

Description of Strata

G
ra

ph
ic

Lo
g

D
ep

th
(m

 b
gl

)

D
ep

th
(m

 b
gl

)

PI
D

 (p
pm

) /
C

on
ta

m
R

an
ki

ng

Sa
m

pl
es

MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
16 August 2012Date Drilled:

5825662 mN

254885 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB14 of1 1

Remarks

Groundwater Observations:
Groundwater encountered at 0.5m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB15 at 2.4m

FILL: Clayey SILT (ML) low plasticity, red,
firm, slightly moist, with occasional gravel

FILL: Silty CLAY (CI) medium plasticity, grey
brown, stiff, wet

3.0

2.0

1.0

0.0

PID=3.9

PID=4.0

PID=0

PID=0

Becoming wet at 0.5m

0

0.9

SB15/0-0.1

SB15/0.5-0.6

SB15/1.0-1.1

SB15/2.2-2.3

V=0
O=0

V=0
O=0

V=0
O=0

V=0
O=0

Description of Strata
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
16 August 2012Date Drilled:

5825664 mN

254866 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB15 of1 1

Remarks

Groundwater Observations:
Groundwater encountered at 0.5m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB16 at 1.9m due to refusal
from basalt

FILL: Silty CLAY (CH) high plasticity, orange
yellow brown, firm, slightly moist, with
occasional gravel

FILL: Silty CLAY (CH) high plasticity, red
brown, very stiff, slightly moist

3.0

2.0

1.0

0.0

PID=5.6

PID=0

PID=0

PID=0

Becoming mottled red brown and stiff at 0.5m

0

0.6

SB16/0-0.1

SB16/0.5-0.6

SB16/1.0-1.1

SB16/1.8-1.9

V=0
O=0

V=0
O=0

V=0
O=0

V=0
O=0

Description of Strata
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
16 August 2012Date Drilled:

5825670 mN

254862 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB16 of1 1

Remarks

Groundwater Observations:
None encountered

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB17 at 2.4m

FILL: Silty CLAY (CH) high plasticity, mottled
orange yellow brown, stiff, slightly moist, with
occasional gravel

FILL: Silty CLAY (CH) high plasticity, red
brown, stiff, wet, with occasional gravel

3.0

2.0

1.0

0.0

PID=10.5

PID=5.6

PID=2.0

PID=0

Becoming grey brown at 0.4m

0

0.7

SB17/0-0.1

SB17/0.5-0.6

SB17/1.0-1.1

SB17/2.2-2.3

V=0
O=0

V=0
O=0

V=0
O=0

V=0
O=0

Description of Strata
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
16 August 2012Date Drilled:

5825683 mN

254863 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB17 of1 1

Remarks

Groundwater Observations:
Groundwater encountered at 0.8m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB18 at 2.4m

FILL: Silty CLAY (CH) high plasticity, yellow
brown, firm, slightly moist

FILL: Clayey SILT (ML), low plasticity,
mottled grey brown, very stiff, slightly moist

Silty CLAY (CH) high plasticity, mottled
orange brown, very stiff, slightly moist

3.0

2.0

1.0

0.0

PID=15.1

PID=10.1

PID=3.2

PID=1

0

1.3

1.5

SB18/0-0.1

SB18/0.5-0.6

SB18/1.0-1.1

SB18/2.2-2.3

V=0
O=0

V=0
O=0
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V=0
O=0

Description of Strata
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
16 August 2012Date Drilled:

5825695 mN

254846 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB18 of1 1

Remarks

Groundwater Observations:
None encountered

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB19 at 2.4m

Clayey SILT (MH) high plasticity, brown, firm
moist

Silty CLAY (CH) high plasticity, yellow brown,
stiff, moist

3.0

2.0

1.0

0.0

PID=0.3

PID=0.2

PID=0

PID=0

0

0.4

SB19/0-0.1

SB19/0.5-0.6

SB19/1.0-1.1

SB19/2.2-2.3
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
16 August 2012Date Drilled:

5825551 mN

254944 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB19 of1 1

Remarks

Groundwater Observations:
None encountered

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB20 at 2.4m

Clayey SILT (MH) high plasticity, brown, firm,
moist with traces of root matter
Silty CLAY (CH) high plasticity, mottled
orange grey brown, stiff, moist
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
16 August 2012Date Drilled:

5825551 mN

254944 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB20 of1 1

Remarks

Groundwater Observations:
None encountered

Key:
QC10/16082012 is a duplicate of SB20/0.00-0.1For explanation of abbreviations

and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09

QC11/16082012 is a triplicate of SB20/0.00-0.1



End of borehole SB21 at 2.4m

FILL: Clayey SILT (MH) high plasticity,
brown, firm, moist with occasional root
matter and gravel
Silty CLAY (CH) high plasticity, mottled
yellow brown, very stiff, moist, with traces of
root matter
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
16 August 2012Date Drilled:

5825554 mN

254922 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB21 of1 1

Remarks

Groundwater Observations:
Groundwater encountered at 1.0m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB22 at 2.4m

Silty CLAY (CH) high plasticity, mottled
yellow grey brown, stiff, moist, with traces
root matter
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Becoming very stiff at 1.0m

Becoming wet at 1.2m
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
16 August 2012Date Drilled:

5825520 mN

254929 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB22 of1 1

Remarks

Groundwater Observations:
Groundwater encountered at 1.3m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB23 at 2.4m

Silty CLAY  (CH) high plasticity, mottled
orange brown, firm, moist, with traces of root
matter
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Becoming stiff at 0.8m
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
16 August 2012Date Drilled:

5825497 mN

254906 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB23 of1 1

Remarks

Groundwater Observations:
Groundwater encountered at 1.4m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB24 at 2.4m

Clayey SILT (MH) high plasticity, grey brown,
firm, moist, with traces root matter

Silty CLAY (CH) high plasticity, mottled
orange brown, stiff, moist
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
16 August 2012Date Drilled:

5825480 mN

254919 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB24 of1 1

Remarks

Groundwater Observations:
Groundwater encountered at 1.4m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB25 at 2.4m

FILL: Clayey SILT (MH) high plasticity, grey
brown, firm, moist, with traces root matter

Silty CLAY (CH) high plasticity, mottled
orange yellow brown, stiff, moist
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
16 August 2012Date Drilled:

5825470 mN

254936 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB25 of1 1

Remarks

Groundwater Observations:
Groundwater encountered at 1.4m

Key:
QC12/16082012 is a duplicate of SB25/0.00-0.1For explanation of abbreviations

and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09

QC13/16082012 is a triplicate of SB25/0.00-0.1



End of borehole SB26 at 2.4m

FILL: Clayey SILT (MH) high plasticity, grey
brown, firm, moist, with traces root matter

Silty CLAY (CH) high plasticity, mottled
orange brown, stiff, moist
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
16 August 2012Date Drilled:

5825463 mN

254919 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB26 of1 1

Remarks

Groundwater Observations:
Groundwater encountered at 1.3m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB27 at 2.4m

FILL: Silty CLAY (CH) high plasticity, grey
brown, firm, wet, with traces root matter

Clayey SILT (MH) high plasticity, mottled
orange brown, stiff, moist
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
16 August 2012Date Drilled:

5825434 mN

254091 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB27 of1 1

Remarks

Groundwater Observations:
Groundwater encountered at 1.2m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB28 at 2.4m

FILL: Clayey SILT (MH) high plasticity, grey
brown, firm, moist

Silty CLAY (CH) high plasticity, mottled
orange brown, stiff, moist
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
16 August 2012Date Drilled:

5825466 mN

254902 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB28 of1 1

Remarks

Groundwater Observations:
Groundwater encountered at 1.4m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB29 at 0.5m

FILL: Clayey SILT (MH) high plasticity, black
grey, firm to stiff, moist, with occasional
gravel
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
16 August 2012Date Drilled:

5825858 mN

0254754 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB29 of1 1

Remarks

Groundwater Observations:
None encountered

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



End of borehole SB30 at 0.5m

FILL: Clayey SILT (MH) high plasticity, grey
black, firm to stiff, moist, with occasional
gravel
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MCD/ JCELogged/Checked:

Hand AugerDrilling Method:
Geoprobe 7730DTDrill Rig:
16 August 2012Date Drilled:

5825858 mN

0254754 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: SB30 of1 1

Remarks

Groundwater Observations:
None encountered

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



Refusal at 3.0m on Basalt

Reinforced concrete

FILL: Sandy GRAVEL (GW) medium to
coarse grained, grey, medium dense, wet,
with traces of brick

FILL: Gravelly SAND (SW) fine to medium
grained, yellow brown, dense, wet
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MCD/JCELogged/Checked:

Air KnifeDrilling Method:
Drill mounted LandcruiserDrill Rig:
11th September 2012Date Drilled:

5825786 mN

254799 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: BH1 of1 1

Remarks

Groundwater Observations:
Perched water at 0.5m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09

Location Concrete Cored



Refusal at 2.4m on Basalt

Reinforced concrete

FILL: Silty CLAY (CH) high plasticity, grey
blue, stiff, slightly moist with frequent gravel
and cobbles

FILL: Silty CLAY (CH) high plasticity, dark
grey brown, stiff, moist, wet with traces of
gravel

Silty CLAY (CH) high plasticity, dark grey
brown, stiff, wet with frequent basalt
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Becoming wet from 0.5m
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MCD/JCELogged/Checked:

Air KnifeDrilling Method:
Drill mounted LandcruiserDrill Rig:
11th September 2012Date Drilled:

5825784 mN

254796 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: BH2 of1 1

Remarks

Groundwater Observations:
Perched water at 0.5m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09

Location Concrete Cored



Refusal at 2.6m on Basalt

Reinforced concrete

FILL: Sandy GRAVEL (GW) medium to
coarse grained, grey, medium dense, wet
with traces of brick and glass

FILL: Silty CLAY (CH) high plasticity, dark
grey brown, stiff, wet with traces of gravel
and sand

Silty CLAY (CH) high plasticity, dark grey
brown, stiff and wet
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MCD/JCELogged/Checked:

Air KnifeDrilling Method:
Drill mounted LandcruiserDrill Rig:
11th September 2012Date Drilled:

5825789 mN

254794 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: BH3 of1 1

Remarks

Groundwater Observations:
Perched water at 1.3m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09

Location Concrete Cored



Borehole terminated at 2.4m due to collapse

Reinforced concrete

FILL: Sandy GRAVEL (GW) medium to
coarse grained, grey, medium dense, wet
with traces of brick

FILL: Silty CLAY (CH) high plasticity, dark
grey brown, stiff, wet with traces of sand,
roots and gravel
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MCD/JCELogged/Checked:

Air KnifeDrilling Method:
Drill mounted LandcruiserDrill Rig:
11th September 2012Date Drilled:

5825794 mN

254796 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: BH4 of1 1

Remarks

Groundwater Observations:
Perched water at 0.5m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09

Location Concrete Cored



Refusal at 3.5m on Basalt

Reinforced concrete

FILL: Clayey SILT (MH) high plasticity, black,
firm with traces  of gravel

FILL: Silty CLAY(CH) high plasticity, mottled
yellow brown, stiff, wet with traces gravel

3.0

2.0

1.0

0.0

PID=20

PID=13.5

PID=12.6

0.0

0.16

2.2

BH5/2.0

BH5/2.5

BH5/3.0

Strong hydrocarbon
odour

V=2
O=2

V=0
O=0

V=0
O=0

Description of Strata

G
ra

ph
ic

Lo
g

D
ep

th
(m

 b
gl

)

D
ep

th
(m

 b
gl

)

PI
D

 (p
pm

) /
C

on
ta

m
R

an
ki

ng

Sa
m

pl
es

MCD/JCELogged/Checked:

Air KnifeDrilling Method:
Drill mounted LandcruiserDrill Rig:
22nd September 2012Date Drilled:

5825871 mN

254790 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: BH5 of1 1

Remarks

Groundwater Observations:
Perched water at 0.5m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09

Location Concrete Cored



Refusal at 3.0m on Basalt

FILL: Clayey SILT (ML) low plasticity, brown,
stiff, wet with root matter and frequent gravel

FILL: SILT (ML) low plasticity, black, firm,
wet with frequent gravel

FILL: Silty CLAY (CH) high plasticity, black,
stiff, wet with traces gravel

3.0

2.0

1.0

0.0

PID=104

PID=105

PID=10

0.0

2.0

2.4

BH6/2.0

BH6/2.5

BH6/3.0

Strong hydrocarbon
odour

Strong hydrocarbon
odour

Strong hydrocarbon
odour

V=0
O=2

V=0
O=2

V=0
O=2

Description of Strata
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MCD/JCELogged/Checked:

Air KnifeDrilling Method:
Drill mounted LandcruiserDrill Rig:
22nd September 2012Date Drilled:

5825872 mN

254790 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: BH6 of1 1

Remarks

Groundwater Observations:
Perched water at 0.5m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



Refusal at 2.6m on Basalt

FILL: Clayey SILT (ML) low plasticity, brown,
stiff, wet

Silty CLAY (CH) high plasticity, yellow brown,
stiff, wet

3.0

2.0

1.0

0.0

PID=0

PID=0

0.0

1.5

BH7/2.0

BH7/2.5

V=0
O=0

V=0
O=0

Description of Strata
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MCD/JCELogged/Checked:

Air KnifeDrilling Method:
Drill mounted LandcruiserDrill Rig:
22nd September 2012Date Drilled:

5825880 mN

254788 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: BH7 of1 1

Remarks

Groundwater Observations:
Perched water at 0.5m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09



Refusal at 2.5m on Basalt

Clayey SILT (ML) low plasticity, brown, firm,
wet

Silty CLAY (CH) high plasticity, yellow brown,
stiff, wet

3.0

2.0

1.0

0.0

PID=0

PID=0

PID=0

PID=0

0.0

1.5

BH8/0.5

BH8/1.5

BH8/2.0

BH8/2.5

V=0
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V=0
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V=0
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V=0
O=0

Description of Strata
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MCD/JCELogged/Checked:

Air KnifeDrilling Method:
Drill mounted LandcruiserDrill Rig:
22nd September 2012Date Drilled:

5825881 mN

254784 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: BH8 of1 1

Remarks

Groundwater Observations:
Perched water at 0.5m

Key:
QC22/22092012 is a duplicate of BH8/0.5For explanation of abbreviations

and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09

QC21/22092012 is a triplicate of BH8/0.5



Refusal at 2.4m on Basalt

Reinforced concrete

FILL: Sandy GRAVEL (GW) medium to
coarse grained, black, medium dense, wet
with traces of brick

FILL: Silty CLAY (CH) high plasticity, dark
grey, stiff, wet with traces of sand

3.0

2.0

1.0

0.0

PID=3

PID=0
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0.15
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BH9/1.7

BH9/2.4

V=0
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V=0
O=0

Description of Strata
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MCD/JCELogged/Checked:

Air KnifeDrilling Method:
Drill mounted LandcruiserDrill Rig:
22nd September 2012Date Drilled:

5825790 mN

254797 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: BH9 of1 1

Remarks

Groundwater Observations:
Perched water at 0.6m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09

Location Concrete Cored



Refusal at 3.0m on Basalt

Reinforced concrete

FILL: Silty CLAY (CH) high plasticity, black
brown, stiff, wet with gravel and traces of
sand

Silty CLAY (CH) high plasticity, dark grey
brown, stiff, wet with basalt fragments at
2.5m

3.0

2.0

1.0

0.0

PID=6

PID=2

0.0

0.14
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BH10/1.6

BH10/2.8

V=0
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V=0
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Description of Strata
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MCD/JCELogged/Checked:

Air KnifeDrilling Method:
Drill mounted LandcruiserDrill Rig:
22nd September 2012Date Drilled:

5825794 mN

254796 mEPosition:

Surface Level:

212163.1Job No.:

Fiskville Training CollegeLocation:

Targeted Soil AssessmentProject:

Geelong-Ballan Rd, Fiskville Top of Casing:
Inclination:

Direct PushNA

Vertical

Borehole Record: BH10 of1 1

Remarks

Groundwater Observations:
Perched water at 0.5m

Key:
For explanation of abbreviations
and symbols, refer to Cardno
Lane Piper UCS or Rock Notes

Notes:

Enviro BH Log 11/09

Location Concrete Cored



             Unified Classification System (Environmental)
(in accordance with AS1726)

Revision: 2 QT6.02 – Unified Classification System (Environmental) Page 1 of 1 
Approved: 25 November 2011

PARTICLE SIZES
TERM SIZE  (mm)

BOULDER 
COBBLE  
GRAVEL 

Coarse 
Medium 
Fine 

SAND 
Coarse 
Medium 
Fine 

SILT 
CLAY  

>200 
60 to 200

20 to 60
6 to 20
2 to 6

0.6 to 2
0.2 to 0.6 
0.06 to 0.2 
0.002 to 0.06 

   < 0.002 

COHESIVE SOILS
TERM UNDRAINED SHEAR 

STRENGTH (kPa)
Very Soft
Soft
Firm
Stiff
Very Stiff
Hard

0 to 12.5
12.5 to 25
25 to 50
50 to 100

100 to 200
200

COHESIONLESS SOILS

TERM
‘N’ (SPT)
VALUE 
(blows /
300mm)

RELATIVE 
DENSITY

(%)

ANGLE
SHEAR 

RESISTANCE 
(degrees)

Very Loose
Loose
Medium Dense
Dense
Very Dense

0 to  4
4 to 10

10 to 30
30 to 50

> 50

< 15
15 to 35
35 to 65
65 to 85

85

25 to 30
27 to 32
30 to 35
35 to 40
38 to 43

STRUCTURE
TERM SIZE OF BLOCKS (mm)
Blocky
Cloddy
Nutty
Granular
Prismatic
Shattered

> 60 
20 to  60
6 to  20
0.6 to    6

Stated
< 10 

SAMPLES
BS = Bulk sample
D = Disturbed sample
U(n) = Undisturbed tube sample (‘n’ denotes internal dia in mm)
BH3/1.0 = Environmental Soil Sample (Borehole No./Depth)

= Undisturbed tube recovery
.. = Undisturbed tube non-recovery
H = Headspace vial

CONTAMINATION RANKING
V = Visual evidence of contamination
O = Olfactory evidence of contamination

0 = No odour or visual evidence of contamination
1 = Slight odour or visual evidence of contamination
2 = Odour or visual evidence of contamination
3 = Obvious visual evidence/strong odour of contamination

FIELD EQUIPMENT
PID = Photo ionization detector
CGD = Combustible gas detector

IDENTIFICATION OF SOILS  

COARSE GRAINED SOILS

FINE GRAINED SOILS

GROUNDWATER
GW = Groundwater depth (m) or level (RL)
bgl = Below ground level
swl = Standing water level

Sands
50%

<2.36m

Gravels
50%

>2.36mm

GW Well graded gravels and 
gravel-sand mixtures, little 
or no fines

GP Poorly graded gravels and 
gravel-sand mixtures, little 
or no fines

GM Silty gravels and gravel- sand-
clay mixtures

GC Clayey gravels, gravel-
sand-clay mixture

SW Well graded sands and 
gravelly sands, little or no 
fines

SP Poorly graded sands and 
gravelly sands, little or no 
fines

SM Silty sand, sandy 
silt mixture

SC Clayey sands, sandy 
clay mixtures

ML Inorganic silts, very fine sands, 
rock flour, silty or clayey fine 
sands of low plasticity

CL Inorganic clays of low to 
CI medium plasticity, gravelly 

clays, sandy clays, silty clays

OL Organic silts and organic silty 
clays of low plasticity

MH Inorganic silts, micaceous or 
diatomaceous fine sands or 
silts, elastic silts of high plasticity

CH Inorganic clays of high plasticity, 
gravelly clays, sandy clays, silty 
clays

OH Organic clays and silts of medium to 
high plasticity

Pt Peat and other highly organic soils
Highly Organic 

Soils

FILL

Coarse-grained
soils

(<50% fines)

Silts & 
Clays 

LL> 50

Silts & 
Clays

LL< 50

Fine-grained
soils

(>50% fines)



Privileged & Confidential Targeted Soil Assessment
Fiskville Training College, 4549 Geelong-Ballan Rd, Fiskville, VIC

Ashurst

Appendix D
11 Pages

Plates/Photographs

Plate 1:  Props Storage Area (Feature 17) looking west at sample 
location SB03
Plate 2: Underground Storage Tank Area 2 (Feature 8b) looking north
Plate 3: Car Storage (Feature 51) looking west
Plate 4: Aboveground Storage Tank Area 2 (Feature 23b) looking 
east  
Plate 5: Flammable Liquid PAD (Feature 27) looking south-east
Plate 6: Dam 1 and VUT building (Feature 31) looking south-east
Plate 7: Aboveground Water Storage Tanks 1 (Feature 57a) looking 
north-east
Plate 8: Soil Composting Area (Feature 44) looking south
Plate 9: Soil Composting Area (Feature 44) looking south at direct 
push drill rig  
Plate 10: Fire Attack Building (Feature 24) looking north-west
Plate 11: Structural Fire Attack Building (Feature 33b) looking south-
west

212163.1Report04.7 Appendix D



Targeted Soil Assessment  
Fiskville Training College, 4549 Geelong-Ballan Rd, Fiskville, Vic 

Ashurst
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Targeted Soil Assessment 
 Plates/Photographs

Fiskville Training College, 4549 Geelong-Ballan Rd, Fiskville, Vic 

PLATE 1 Props Storage Area (Feature 17) looking west at sample location SB03



Targeted Soil Assessment  
Fiskville Training College, 4549 Geelong-Ballan Rd, Fiskville, Vic 

Ashurst
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PLATE 2 Underground Storage Tank Area 2 (Feature 8b) looking north



Targeted Soil Assessment  
Fiskville Training College, 4549 Geelong-Ballan Rd, Fiskville, Vic 

Ashurst
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PLATE 3 Car Storage (Feature 51) looking west



Targeted Soil Assessment  
Fiskville Training College, 4549 Geelong-Ballan Rd, Fiskville, Vic 
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PLATE 4 Aboveground Storage Tank Area 2 (Feature 23b) looking east



Targeted Soil Assessment  
Fiskville Training College, 4549 Geelong-Ballan Rd, Fiskville, Vic 
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PLATE 5 Flammable Liquid PAD (Feature 27) looking south-east



Targeted Soil Assessment  
Fiskville Training College, 4549 Geelong-Ballan Rd, Fiskville, Vic 

Ashurst
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PLATE 6 Dam 1 and VUT building (Feature 31) looking south-east



Targeted Soil Assessment  
Fiskville Training College, 4549 Geelong-Ballan Rd, Fiskville, Vic 

Ashurst
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PLATE 7 Above ground Water Storage Tanks 1 (Feature 57a) looking north-east



Targeted Soil Assessment  
Fiskville Training College, 4549 Geelong-Ballan Rd, Fiskville, Vic 

Ashurst
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PLATE 8 Soil Composting Area (Feature 44) looking south



Targeted Soil Assessment  
Fiskville Training College, 4549 Geelong-Ballan Rd, Fiskville, Vic 

Ashurst
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PLATE 9 Soil Composting Area (Feature 44) looking south at direct push rig
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PLATE 10 Fire Attack Building (Feature 24) looking north-west
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Fiskville Training College, 4549 Geelong-Ballan Rd, Fiskville, Vic 

Ashurst

Appendix D.docx Page 11 

PLATE 11 Structural Fire Attack Building (Feature 33b) looking south-west
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Appendix E
331 Pages

Laboratory Reports & Chain of Custody Records

Chain of Custody Records
ALS Reports
EM1209305
EM1209440
EM1210620
EM1211193
MGT-LabMark Reports
348839
349008
Data Quality Review
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From: Sarah Hodgson
To: Maria De los Reyes (Cardno LP)
Subject: RE: Your Reference : 212163 1. Deliverables for ALSE Workorder : EM1210620
Date: Friday, 5 October 2012 4:03:44 PM
Attachments: 212163 1.ESDAT_EM1210620_1.Chemistry23.CSV

212163 1.ESDAT_EM1210620_1.Sample23.CSV
EM1210620_1_COA.pdf
EM1210620_1_ENMRG.CSV
EM1210620_1_QC.pdf
EM1210620_1_QCI.pdf

Hi Maria,

I was forwarded this email and amended the work order.  Please find amended reports attached.

Regards,
How was your customer experience? Please send us your feedback

Sarah Hodgson

PROJECT MANAGER

ALS | Environmental
Address
4 Westall Road
Springvale VIC 3171
PHONE  +61 3 8549 9600
FAX  +61 3 8549 9601
www.alsglobal.com
cid:615291706@05102011-231E

-----Original Message-----
From: Maria De los Reyes (Cardno LP) [mailto:Maria.DelosReyes@cardno.com.au]
Sent: Friday, 5 October 2012 3:54 PM
To: Sarah Hodgson
Subject: FW: Your Reference : 212163 1. Deliverables for ALSE Workorder : EM1210620

Hi Sarah,

I just realised that I emailed these to the wrong email.

Can this still be done?

And if so when can we have it by?

Regards

Maria

Maria De los Reyes
Environmental Scientist
Cardno Lane Piper

Phone +61 3 9831 6139  Fax +61 3 9808 3511 Address Bldg 2, 154 Highbury Road, Burwood, 3125
Victoria Australia

Email Maria.DelosReyes@cardno.com.au  Web

This email and its attachments may contain confidential and/or privileged information for the sole
use of the intended recipient(s). All electronically supplied data must be checked against an
applicable hardcopy version which shall be the only document for which Cardno warrants accuracy.



If you are not the intended recipient, any use, distribution or copying of the information contained
in this email and its attachments is strictly prohibited. If you have received this email in error, please
email the sender by replying to this message and immediately delete and destroy any copies of this
email and any attachments. The views or opinions expressed are the author's own and may not
reflect the views or opinions of Cardno.
-----Original Message-----
From: Maria De los Reyes (Cardno LP)
Sent: Sunday, 30 September 2012 12:35 PM
To: crem@alsglobal.com
Subject: RE: Your Reference : 212163 1. Deliverables for ALSE Workorder : EM1210620

Hi Sarah,

Can we please change the sample ID of these samples to the following and be provided an updated
lab report. I can change the sample ID in ESDAT manually if that saves you time.

Sorry for any inconvience.

BH1C/2.3 =BH3/2.3
BH1C/2.6=BH3/2.6
BH1A/3.0=BH1/3.0
BHIB/2.3=BH4/2.3
BH1D/2.0=BH2/2.0

Regards

Maria

________________________________________
From: alse.melbourne.aus@als.com.au [alse.melbourne.aus@als.com.au]
Sent: Tuesday, 18 September 2012 5:40 PM
To: Maria De los Reyes (Cardno LP)
Subject: Your Reference : 212163 1. Deliverables for ALSE Workorder : EM1210620

This e-mail has been automatically generated.
--  PLEASE DO NOT REPLY  --

ALS acknowledges the risks associated with supplying electronic media reports based on client
requirements.  This type of format has the ability to embed viruses within the code and, as such,
ALS has introduced a three tier layer of protection throughout their company resources.  However,
ALS cannot guarantee any attachment is virus free and will not be held liable for any disruption to
business.  It is highly recommended that all attachments received are scanned prior to opening.

*****************************************************************************
The information contained in this email is confidential. If the reader is not the intended recipient
then you must notify the sender immediately by return email and then delete all copies of this
email. You must not copy, distribute, print or otherwise use the information. Email may be stored by
the Company to support operational activities. All information will be held in accordance with the
Company's Privacy Policy which can be found on the Company's website - www.alsglobal.com.
*****************************************************************************

Scanned By Websense
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Certificate of Analysis
Cardno Lane Piper Pty Ltd
Building 2, 154 Highbury Road
Burwood
VIC 3125

Attention:Maria De Los Reyes

Report 348839-S
Client Reference FISKVILLE 212163.1
Received Date Aug 20, 2012

Client Sample ID
QC02/1408201
2

Sample Matrix Soil

mgt-LabMark Sample No. M12-Au18659

Date Sampled Aug 14, 2012

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
Volatile Organics
1.1-Dichloroethane 0.05 mg/kg < 0.05
1.1-Dichloroethene 0.05 mg/kg < 0.05
1.1.1-Trichloroethane 0.05 mg/kg < 0.05
1.1.1.2-Tetrachloroethane 0.05 mg/kg < 0.05
1.1.2-Trichloroethane 0.05 mg/kg < 0.05
1.1.2.2-Tetrachloroethane 0.05 mg/kg < 0.05
1.2-Dibromoethane 0.05 mg/kg < 0.05
1.2-Dichlorobenzene 0.05 mg/kg < 0.05
1.2-Dichloroethane 0.05 mg/kg < 0.05
1.2-Dichloropropane 0.05 mg/kg < 0.05
1.2.3-Trichloropropane 0.05 mg/kg < 0.05
1.2.4-Trimethylbenzene 0.05 mg/kg < 0.05
1.3-Dichlorobenzene 0.05 mg/kg < 0.05
1.3-Dichloropropane 0.05 mg/kg < 0.05
1.3.5-Trimethylbenzene 0.05 mg/kg < 0.05
1.4-Dichlorobenzene 0.05 mg/kg < 0.05
2-Butanone (MEK) 0.05 mg/kg < 0.05
2-Propanone (Acetone) 0.05 mg/kg < 0.05
4-Chlorotoluene 0.05 mg/kg < 0.05
4-Methyl-2-pentanone (MIBK) 0.05 mg/kg < 0.05
Allyl chloride 0.05 mg/kg < 0.05
Benzene 0.05 mg/kg < 0.05
Bromobenzene 0.05 mg/kg < 0.05
Bromochloromethane 0.05 mg/kg < 0.05
Bromodichloromethane 0.05 mg/kg < 0.05
Bromoform 0.05 mg/kg < 0.05
Bromomethane 0.05 mg/kg < 0.05
Carbon disulfide 0.05 mg/kg < 0.05

Carbon Tetrachloride 0.05 mg/kg < 0.05

First Reported: Aug 28, 2012

Date Reported: Aug 28, 2012

mgt-LabMark 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 19

Report Number: 348839-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
QC02/1408201
2

Sample Matrix Soil

mgt-LabMark Sample No. M12-Au18659

Date Sampled Aug 14, 2012

Test/Reference LOR Unit
Chlorobenzene 0.05 mg/kg < 0.05
Chloroethane 0.05 mg/kg < 0.05
Chloroform 0.05 mg/kg < 0.05
Chloromethane 0.05 mg/kg < 0.05
cis-1.2-Dichloroethene 0.05 mg/kg < 0.05
cis-1.3-Dichloropropene 0.05 mg/kg < 0.05
Dibromochloromethane 0.05 mg/kg < 0.05
Dibromomethane 0.05 mg/kg < 0.05
Dichlorodifluoromethane 0.05 mg/kg < 0.05
Ethylbenzene 0.05 mg/kg < 0.05
Iodomethane 0.05 mg/kg < 0.05
Isopropyl benzene (Cumene) 0.05 mg/kg < 0.05
Methylene Chloride 0.05 mg/kg < 0.05
o-Xylene 0.05 mg/kg < 0.05
Styrene 0.05 mg/kg < 0.05
Tetrachloroethene 0.05 mg/kg < 0.05
Toluene 0.05 mg/kg < 0.05
Total m+p-Xylenes 0.10 mg/kg < 0.1
trans-1.2-Dichloroethene 0.05 mg/kg < 0.05
trans-1.3-Dichloropropene 0.05 mg/kg < 0.05
Trichloroethene 0.05 mg/kg < 0.05
Trichlorofluoromethane 0.05 mg/kg < 0.05
Vinyl chloride 0.05 mg/kg < 0.05
Xylenes(ortho.meta and para) 0.15 mg/kg < 0.15
Fluorobenzene (surr.) 1 % 119
4-Bromofluorobenzene (surr.) 1 % 73
Total Recoverable Hydrocarbons - Draft 2010 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
Polychlorinated Biphenyls
Aroclor-1016 0.1 mg/kg < 0.1
Aroclor-1221 0.1 mg/kg < 0.1
Aroclor-1232 0.1 mg/kg < 0.1
Aroclor-1242 0.1 mg/kg < 0.1
Aroclor-1248 0.1 mg/kg < 0.1
Aroclor-1254 0.1 mg/kg < 0.1
Aroclor-1260 0.1 mg/kg < 0.1
Total PCB 0.1 mg/kg < 0.1
Dibutylchlorendate (surr.) 1 % 140
Tetrachloro-m-xylene (surr.) 1 % 128
Semivolatile Organics
2-Methyl-4.6-dinitrophenol 5 mg/kg < 5
1-Chloronaphthalene 0.5 mg/kg < 0.5

1-Naphthylamine 0.5 mg/kg < 0.5

First Reported: Aug 28, 2012

Date Reported: Aug 28, 2012

mgt-LabMark 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
QC02/1408201
2

Sample Matrix Soil

mgt-LabMark Sample No. M12-Au18659

Date Sampled Aug 14, 2012

Test/Reference LOR Unit
1.2-Dichlorobenzene 0.5 mg/kg < 0.5
1.2.3-Trichlorobenzene 0.5 mg/kg < 0.5
1.2.3.4-Tetrachlorobenzene 0.5 mg/kg < 0.5
1.2.3.5-Tetrachlorobenzene 0.5 mg/kg < 0.5
1.2.4-Trichlorobenzene 0.5 mg/kg < 0.5
1.2.4.5-Tetrachlorobenzene 0.5 mg/kg < 0.5
1.3-Dichlorobenzene 0.5 mg/kg < 0.5
1.3.5-Trichlorobenzene 0.5 mg/kg < 0.5
1.4-Dichlorobenzene 0.5 mg/kg < 0.5
2-Chloronaphthalene 0.5 mg/kg < 0.5
2-Chlorophenol 0.5 mg/kg < 0.5
2-Methylnaphthalene 0.5 mg/kg < 0.5
2-Methylphenol (o-Cresol) 0.2 mg/kg < 0.2
2-Naphthylamine 0.5 mg/kg < 0.5
2-Nitroaniline 0.5 mg/kg < 0.5
2-Nitrophenol 1.0 mg/kg < 1
2-Picoline 0.5 mg/kg < 0.5
2.3.4.6-Tetrachlorophenol 0.5 mg/kg < 0.5
2.4-Dichlorophenol 0.5 mg/kg < 0.5
2.4-Dimethylphenol 0.5 mg/kg < 0.5
2.4-Dinitrophenol 5 mg/kg < 5
2.4-Dinitrotoluene 0.5 mg/kg < 0.5
2.4.5-Trichlorophenol 1.0 mg/kg < 1
2.4.6-Trichlorophenol 1.0 mg/kg < 1
2.6-Dichlorophenol 0.5 mg/kg < 0.5
2.6-Dinitrotoluene 0.5 mg/kg < 0.5
3&4-Methylphenol (m&p-Cresol) 0.4 mg/kg < 0.4
3-Methylcholanthrene 0.5 mg/kg < 0.5
3.3'-Dichlorobenzidine 0.5 mg/kg < 0.5
4-Aminobiphenyl 0.5 mg/kg < 0.5
4-Bromophenyl phenyl ether 0.5 mg/kg < 0.5
4-Chloro-3-methylphenol 1.0 mg/kg < 1
4-Chlorophenyl phenyl ether 0.5 mg/kg < 0.5
4-Nitrophenol 5 mg/kg < 5
4.4'-DDD 0.5 mg/kg < 0.5
4.4'-DDE 0.5 mg/kg < 0.5
4.4'-DDT 0.5 mg/kg < 0.5
7.12-Dimethylbenz(a)anthracene 0.5 mg/kg < 0.5
a-BHC 0.5 mg/kg < 0.5
Acenaphthene 0.5 mg/kg < 0.5
Acenaphthylene 0.5 mg/kg < 0.5
Acetophenone 0.5 mg/kg < 0.5
Aldrin 0.5 mg/kg < 0.5
Aniline 0.5 mg/kg < 0.5
Anthracene 0.5 mg/kg < 0.5
b-BHC 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)fluoranthene 0.5 mg/kg < 0.5

First Reported: Aug 28, 2012

Date Reported: Aug 28, 2012

mgt-LabMark 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
QC02/1408201
2

Sample Matrix Soil

mgt-LabMark Sample No. M12-Au18659

Date Sampled Aug 14, 2012

Test/Reference LOR Unit
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5
Benzyl chloride 0.5 mg/kg < 0.5
Bis(2-chloroethoxy)methane 0.5 mg/kg < 0.5
Bis(2-chloroisopropyl)ether 0.5 mg/kg < 0.5
Bis(2-ethylhexyl)phthalate 0.5 mg/kg < 0.5
Butyl benzyl phthalate 0.5 mg/kg < 0.5
Chrysene 0.5 mg/kg < 0.5
d-BHC 0.5 mg/kg < 0.5
Di-n-butyl phthalate 0.5 mg/kg < 0.5
Di-n-octyl phthalate 0.5 mg/kg < 0.5
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5
Dibenz(a.j)acridine 0.5 mg/kg < 0.5
Dibenzofuran 0.5 mg/kg < 0.5
Dieldrin 0.5 mg/kg < 0.5
Diethyl phthalate 0.5 mg/kg < 0.5
Dimethyl phthalate 0.5 mg/kg < 0.5
Dimethylaminoazobenzene 0.5 mg/kg < 0.5
Diphenylamine 0.5 mg/kg < 0.5
Endosulfan I 0.5 mg/kg < 0.5
Endosulfan II 0.5 mg/kg < 0.5
Endosulfan sulphate 0.5 mg/kg < 0.5
Endrin 0.5 mg/kg < 0.5
Endrin aldehyde 0.5 mg/kg < 0.5
Endrin ketone 0.5 mg/kg < 0.5
Fluoranthene 0.5 mg/kg < 0.5
Fluorene 0.5 mg/kg < 0.5
g-BHC (Lindane) 0.5 mg/kg < 0.5
Heptachlor 0.5 mg/kg < 0.5
Heptachlor epoxide 0.5 mg/kg < 0.5
Hexachlorobenzene 0.5 mg/kg < 0.5
Hexachlorobutadiene 0.5 mg/kg < 0.5
Hexachlorocyclopentadiene 0.5 mg/kg < 0.5
Hexachloroethane 0.5 mg/kg < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5
Methoxychlor 0.5 mg/kg < 0.5
N-Nitrosodibutylamine 0.5 mg/kg < 0.5
N-Nitrosodipropylamine 0.5 mg/kg < 0.5
N-Nitrosopiperidine 0.5 mg/kg < 0.5
Naphthalene 0.5 mg/kg < 0.5
Nitrobenzene 0.5 mg/kg < 0.5
Pentachlorobenzene 0.5 mg/kg < 0.5
Pentachloronitrobenzene 0.5 mg/kg < 0.5
Pentachlorophenol 1.0 mg/kg < 1
Phenanthrene 0.5 mg/kg < 0.5
Phenol 0.5 mg/kg < 0.5
Pronamide 0.5 mg/kg < 0.5
Pyrene 0.5 mg/kg < 0.5

Trifluralin 0.5 mg/kg < 0.5

First Reported: Aug 28, 2012

Date Reported: Aug 28, 2012
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Client Sample ID
QC02/1408201
2

Sample Matrix Soil

mgt-LabMark Sample No. M12-Au18659

Date Sampled Aug 14, 2012

Test/Reference LOR Unit
Phenol-d6 (surr.) 1 % 111
Nitrobenzene-d5 (surr.) 1 % 107
2-Fluorobiphenyl (surr.) 1 % 102
2.4.6-Tribromophenol (surr.) 1 % 37

pH (1:5 Aqueous extract) 0.1 units 8.7
% Moisture 0.1 % 18
Heavy Metals
Arsenic 2 mg/kg 3.1
Barium 10 mg/kg 48
Beryllium 2 mg/kg < 2
Cadmium 0.4 mg/kg 0.6
Chromium 5 mg/kg 50
Cobalt 5 mg/kg 10
Copper 5 mg/kg 15
Lead 5 mg/kg 23
Manganese 5 mg/kg 190
Mercury 0.1 mg/kg < 0.1
Nickel 5 mg/kg 28
Vanadium 10 mg/kg 94
Zinc 5 mg/kg 38

First Reported: Aug 28, 2012

Date Reported: Aug 28, 2012

mgt-LabMark 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.

Description Testing Site Extracted Holding Time
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Melbourne Aug 23, 2012 14 Day
- Method: TRH C6-C36 - MGT 100A

Total Recoverable Hydrocarbons - Draft 2010 NEPM Fractions * Melbourne Aug 23, 2012 14 Day
- Method: LM-LTM-ORG2010

Volatile Organics Melbourne Aug 23, 2012 14 Day
- Method: USEPA 8260 - MGT 350A Volatile Organics by GCMS

Polychlorinated Biphenyls Melbourne Aug 23, 2012 14 Day
- Method: USEPA 8082 Polychlorinated Biphenyls

Semivolatile Organics Melbourne Aug 23, 2012 14 Day
- Method: USEPA 8270 Semivolatile Organics

pH (1:5 Aqueous extract) Melbourne Aug 23, 2012 7 Day
- Method: APHA 4500 pH by Direct Measurement

% Moisture Melbourne Aug 23, 2012 14 Day
- Method: Method 102 - ANZECC - % Moisture

Metals M13 Melbourne Aug 23, 2012 28 Day
- Method: USEPA 6010/6020 Heavy Metals & USEPA 7470/71 Mercury

First Reported: Aug 28, 2012

Date Reported: Aug 28, 2012

mgt-LabMark 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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General

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 PQLs are matrix dependant. Quoted PQLs 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.

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 Acknowledgment

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 an RPD

UNITS
mg/kg:milligrams per Kilogram mg/L:milligrams per litre
μg/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 milliltres

TERMS
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 client's batch of samples but run within the laboratory batch of analysis.

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

USEPA: U.S 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 was performed on samples not pertaining to this report, however QC is representative of the sequence or batch that client samples were analysed
within

QC - ACCEPTANCE CRITERIA
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%.

QC DATA GENERAL COMMENTS

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 below the LOR with a positive RPD - eg: LOR 0.1, Result A = <0.1 (raw data is 0.02) &
Result B = <0.1 (raw data is 0.03) resulting in a RPD of 40% calculated from the raw data.

First Reported: Aug 28, 2012

Date Reported: Aug 28, 2012
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank
Total Recoverable Hydrocarbons - 1999 NEPM Fractions TRH C6-C36
- MGT 100A
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
Volatile Organics USEPA 8260 - MGT 350A Volatile Organics by
GCMS
1.1-Dichloroethane mg/kg < 0.05 0.05 Pass
1.1-Dichloroethene mg/kg < 0.05 0.05 Pass
1.1.1-Trichloroethane mg/kg < 0.05 0.05 Pass
1.1.1.2-Tetrachloroethane mg/kg < 0.05 0.05 Pass
1.1.2-Trichloroethane mg/kg < 0.05 0.05 Pass
1.1.2.2-Tetrachloroethane mg/kg < 0.05 0.05 Pass
1.2-Dibromoethane mg/kg < 0.05 0.05 Pass
1.2-Dichlorobenzene mg/kg < 0.05 0.05 Pass
1.2-Dichloroethane mg/kg < 0.05 0.05 Pass
1.2-Dichloropropane mg/kg < 0.05 0.05 Pass
1.2.3-Trichloropropane mg/kg < 0.05 0.05 Pass
1.2.4-Trimethylbenzene mg/kg < 0.05 0.05 Pass
1.3-Dichlorobenzene mg/kg < 0.05 0.05 Pass
1.3-Dichloropropane mg/kg < 0.05 0.05 Pass
1.3.5-Trimethylbenzene mg/kg < 0.05 0.05 Pass
1.4-Dichlorobenzene mg/kg < 0.05 0.05 Pass
2-Butanone (MEK) mg/kg < 0.05 0.05 Pass
2-Propanone (Acetone) mg/kg < 0.05 0.05 Pass
4-Chlorotoluene mg/kg < 0.05 0.05 Pass
4-Methyl-2-pentanone (MIBK) mg/kg < 0.05 0.05 Pass
Allyl chloride mg/kg < 0.05 0.05 Pass
Benzene mg/kg < 0.05 0.05 Pass
Bromobenzene mg/kg < 0.05 0.05 Pass
Bromochloromethane mg/kg < 0.05 0.05 Pass
Bromodichloromethane mg/kg < 0.05 0.05 Pass
Bromoform mg/kg < 0.05 0.05 Pass
Bromomethane mg/kg < 0.05 0.05 Pass
Carbon disulfide mg/kg < 0.05 0.05 Pass
Carbon Tetrachloride mg/kg < 0.05 0.05 Pass
Chlorobenzene mg/kg < 0.05 0.05 Pass
Chloroethane mg/kg < 0.05 0.05 Pass
Chloroform mg/kg < 0.05 0.05 Pass
Chloromethane mg/kg < 0.05 0.05 Pass
cis-1.2-Dichloroethene mg/kg < 0.05 0.05 Pass
cis-1.3-Dichloropropene mg/kg < 0.05 0.05 Pass
Dibromochloromethane mg/kg < 0.05 0.05 Pass
Dibromomethane mg/kg < 0.05 0.05 Pass
Dichlorodifluoromethane mg/kg < 0.05 0.05 Pass
Ethylbenzene mg/kg < 0.05 0.05 Pass
Iodomethane mg/kg < 0.05 0.05 Pass
Isopropyl benzene (Cumene) mg/kg < 0.05 0.05 Pass
Methylene Chloride mg/kg < 0.05 0.05 Pass
o-Xylene mg/kg < 0.05 0.05 Pass

Styrene mg/kg < 0.05 0.05 Pass

First Reported: Aug 28, 2012

Date Reported: Aug 28, 2012
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Tetrachloroethene mg/kg < 0.05 0.05 Pass
Toluene mg/kg < 0.05 0.05 Pass
Total m+p-Xylenes mg/kg < 0.1 0.10 Pass
trans-1.2-Dichloroethene mg/kg < 0.05 0.05 Pass
trans-1.3-Dichloropropene mg/kg < 0.05 0.05 Pass
Trichloroethene mg/kg < 0.05 0.05 Pass
Trichlorofluoromethane mg/kg < 0.05 0.05 Pass
Vinyl chloride mg/kg < 0.05 0.05 Pass
Xylenes(ortho.meta and para) mg/kg < 0.15 0.15 Pass

Method Blank
Total Recoverable Hydrocarbons - Draft 2010 NEPM Fractions * LM-
LTM-ORG2010
Naphthalene mg/kg < 0.5 0.5 Pass
TRH C6-C10 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
Polychlorinated Biphenyls USEPA 8082 Polychlorinated Biphenyls
Aroclor-1016 mg/kg < 0.1 0.1 Pass
Aroclor-1221 mg/kg < 0.1 0.1 Pass
Aroclor-1232 mg/kg < 0.1 0.1 Pass
Aroclor-1242 mg/kg < 0.1 0.1 Pass
Aroclor-1248 mg/kg < 0.1 0.1 Pass
Aroclor-1254 mg/kg < 0.1 0.1 Pass
Aroclor-1260 mg/kg < 0.1 0.1 Pass
Total PCB mg/kg < 0.1 0.1 Pass

Method Blank
Semivolatile Organics USEPA 8270 Semivolatile Organics
2-Methyl-4.6-dinitrophenol mg/kg < 5 5 Pass
1-Chloronaphthalene mg/kg < 0.5 0.5 Pass
1-Naphthylamine mg/kg < 0.5 0.5 Pass
1.2-Dichlorobenzene mg/kg < 0.5 0.5 Pass
1.2.3-Trichlorobenzene mg/kg < 0.5 0.5 Pass
1.2.3.4-Tetrachlorobenzene mg/kg < 0.5 0.5 Pass
1.2.3.5-Tetrachlorobenzene mg/kg < 0.5 0.5 Pass
1.2.4-Trichlorobenzene mg/kg < 0.5 0.5 Pass
1.2.4.5-Tetrachlorobenzene mg/kg < 0.5 0.5 Pass
1.3-Dichlorobenzene mg/kg < 0.5 0.5 Pass
1.3.5-Trichlorobenzene mg/kg < 0.5 0.5 Pass
1.4-Dichlorobenzene mg/kg < 0.5 0.5 Pass
2-Chloronaphthalene mg/kg < 0.5 0.5 Pass
2-Chlorophenol mg/kg < 0.5 0.5 Pass
2-Methylnaphthalene mg/kg < 0.5 0.5 Pass
2-Methylphenol (o-Cresol) mg/kg < 0.2 0.2 Pass
2-Naphthylamine mg/kg < 0.5 0.5 Pass
2-Nitroaniline mg/kg < 0.5 0.5 Pass
2-Nitrophenol mg/kg < 1 1.0 Pass
2-Picoline mg/kg < 0.5 0.5 Pass
2.3.4.6-Tetrachlorophenol mg/kg < 0.5 0.5 Pass
2.4-Dichlorophenol mg/kg < 0.5 0.5 Pass
2.4-Dimethylphenol mg/kg < 0.5 0.5 Pass
2.4-Dinitrophenol mg/kg < 5 5 Pass

2.4-Dinitrotoluene mg/kg < 0.5 0.5 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

2.4.5-Trichlorophenol mg/kg < 1 1.0 Pass
2.4.6-Trichlorophenol mg/kg < 1 1.0 Pass
2.6-Dichlorophenol mg/kg < 0.5 0.5 Pass
2.6-Dinitrotoluene mg/kg < 0.5 0.5 Pass
3&4-Methylphenol (m&p-Cresol) mg/kg < 0.4 0.4 Pass
3-Methylcholanthrene mg/kg < 0.5 0.5 Pass
3.3'-Dichlorobenzidine mg/kg < 0.5 0.5 Pass
4-Aminobiphenyl mg/kg < 0.5 0.5 Pass
4-Bromophenyl phenyl ether mg/kg < 0.5 0.5 Pass
4-Chloro-3-methylphenol mg/kg < 1 1.0 Pass
4-Chlorophenyl phenyl ether mg/kg < 0.5 0.5 Pass
4-Nitrophenol mg/kg < 5 5 Pass
4.4'-DDD mg/kg < 0.5 0.5 Pass
4.4'-DDE mg/kg < 0.5 0.5 Pass
4.4'-DDT mg/kg < 0.5 0.5 Pass
7.12-Dimethylbenz(a)anthracene mg/kg < 0.5 0.5 Pass
a-BHC mg/kg < 0.5 0.5 Pass
Acenaphthene mg/kg < 0.5 0.5 Pass
Acenaphthylene mg/kg < 0.5 0.5 Pass
Acetophenone mg/kg < 0.5 0.5 Pass
Aldrin mg/kg < 0.5 0.5 Pass
Aniline mg/kg < 0.5 0.5 Pass
Anthracene mg/kg < 0.5 0.5 Pass
b-BHC 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)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
Benzyl chloride mg/kg < 0.5 0.5 Pass
Bis(2-chloroethoxy)methane mg/kg < 0.5 0.5 Pass
Bis(2-chloroisopropyl)ether mg/kg < 0.5 0.5 Pass
Bis(2-ethylhexyl)phthalate mg/kg < 0.5 0.5 Pass
Butyl benzyl phthalate mg/kg < 0.5 0.5 Pass
Chrysene mg/kg < 0.5 0.5 Pass
d-BHC mg/kg < 0.5 0.5 Pass
Di-n-butyl phthalate mg/kg < 0.5 0.5 Pass
Di-n-octyl phthalate mg/kg < 0.5 0.5 Pass
Dibenz(a.h)anthracene mg/kg < 0.5 0.5 Pass
Dibenz(a.j)acridine mg/kg < 0.5 0.5 Pass
Dibenzofuran mg/kg < 0.5 0.5 Pass
Dieldrin mg/kg < 0.5 0.5 Pass
Diethyl phthalate mg/kg < 0.5 0.5 Pass
Dimethyl phthalate mg/kg < 0.5 0.5 Pass
Dimethylaminoazobenzene mg/kg < 0.5 0.5 Pass
Diphenylamine mg/kg < 0.5 0.5 Pass
Endosulfan I mg/kg < 0.5 0.5 Pass
Endosulfan II mg/kg < 0.5 0.5 Pass
Endosulfan sulphate mg/kg < 0.5 0.5 Pass
Endrin mg/kg < 0.5 0.5 Pass
Endrin aldehyde mg/kg < 0.5 0.5 Pass
Endrin ketone mg/kg < 0.5 0.5 Pass
Fluoranthene mg/kg < 0.5 0.5 Pass

Fluorene mg/kg < 0.5 0.5 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

g-BHC (Lindane) mg/kg < 0.5 0.5 Pass
Heptachlor mg/kg < 0.5 0.5 Pass
Heptachlor epoxide mg/kg < 0.5 0.5 Pass
Hexachlorobenzene mg/kg < 0.5 0.5 Pass
Hexachlorobutadiene mg/kg < 0.5 0.5 Pass
Hexachlorocyclopentadiene mg/kg < 0.5 0.5 Pass
Hexachloroethane mg/kg < 0.5 0.5 Pass
Indeno(1.2.3-cd)pyrene mg/kg < 0.5 0.5 Pass
Methoxychlor mg/kg < 0.5 0.5 Pass
N-Nitrosodibutylamine mg/kg < 0.5 0.5 Pass
N-Nitrosodipropylamine mg/kg < 0.5 0.5 Pass
N-Nitrosopiperidine mg/kg < 0.5 0.5 Pass
Naphthalene mg/kg < 0.5 0.5 Pass
Nitrobenzene mg/kg < 0.5 0.5 Pass
Pentachlorobenzene mg/kg < 0.5 0.5 Pass
Pentachloronitrobenzene mg/kg < 0.5 0.5 Pass
Pentachlorophenol mg/kg < 1 1.0 Pass
Phenanthrene mg/kg < 0.5 0.5 Pass
Phenol mg/kg < 0.5 0.5 Pass
Pronamide mg/kg < 0.5 0.5 Pass
Pyrene mg/kg < 0.5 0.5 Pass
Trifluralin mg/kg < 0.5 0.5 Pass

Method Blank
Metals M13 USEPA 6010/6020 Heavy Metals & USEPA 7470/71
Mercury
Arsenic mg/kg < 2 2 Pass
Barium mg/kg < 10 10 Pass
Beryllium mg/kg < 2 2 Pass
Cadmium mg/kg < 0.4 0.4 Pass
Chromium mg/kg < 5 5 Pass
Cobalt mg/kg < 5 5 Pass
Copper mg/kg < 5 5 Pass
Lead mg/kg < 5 5 Pass
Manganese mg/kg < 5 5 Pass
Mercury mg/kg < 0.1 0.1 Pass
Nickel mg/kg < 5 5 Pass
Vanadium mg/kg < 10 10 Pass
Zinc mg/kg < 5 5 Pass

LCS - % Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions TRH C6-C36
- MGT 100A
TRH C6-C9 % 111 70-130 Pass
TRH C10-C14 % 87 70-130 Pass

LCS - % Recovery
Volatile Organics USEPA 8260 - MGT 350A Volatile Organics by
GCMS
1.1-Dichloroethene % 116 70-130 Pass
1.1.1-Trichloroethane % 88 70-130 Pass
1.2-Dichloroethane % 87 70-130 Pass
Benzene % 122 70-130 Pass
Carbon Tetrachloride % 83 70-130 Pass
Ethylbenzene % 85 70-130 Pass
Toluene % 92 70-130 Pass
Total m+p-Xylenes % 87 70-130 Pass

Trichloroethene % 118 70-130 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Xylenes(ortho.meta and para) % 85 70-130 Pass
LCS - % Recovery
Total Recoverable Hydrocarbons - Draft 2010 NEPM Fractions * LM-
LTM-ORG2010
TRH C6-C10 % 111 70-130 Pass
TRH >C10-C16 % 88 70-130 Pass

LCS - % Recovery
Polychlorinated Biphenyls USEPA 8082 Polychlorinated Biphenyls
Aroclor-1260 % 112 70-130 Pass

LCS - % Recovery
Semivolatile Organics USEPA 8270 Semivolatile Organics
1.2.4-Trichlorobenzene % 93 70-130 Pass
2-Chlorophenol % 93 30-130 Pass
4-Chloro-3-methylphenol % 88 30-130 Pass
4-Nitrophenol % 35 30-130 Pass
Acenaphthene % 83 70-130 Pass
Pentachlorophenol % 59 30-130 Pass
Phenol % 104 30-130 Pass
Pyrene % 85 70-130 Pass

LCS - % Recovery
Metals M13 USEPA 6010/6020 Heavy Metals & USEPA 7470/71
Mercury
Arsenic % 92 80-120 Pass
Barium % 112 80-120 Pass
Beryllium % 111 80-120 Pass
Cadmium % 102 80-120 Pass
Chromium % 107 80-120 Pass
Cobalt % 106 80-120 Pass
Copper % 110 80-120 Pass
Lead % 106 80-120 Pass
Manganese % 109 80-120 Pass
Mercury % 96 75-125 Pass
Nickel % 106 80-120 Pass
Vanadium % 105 80-120 Pass
Zinc % 116 80-120 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Spike - % Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1
TRH C6-C9 M12-Au21456 NCP % 108 70-130 Pass
TRH C10-C14 M12-Au18587 NCP % 89 70-130 Pass

Spike - % Recovery
Volatile Organics Result 1
1.1-Dichloroethene M12-Au21456 NCP % 119 70-130 Pass
1.1.1-Trichloroethane M12-Au21456 NCP % 82 70-130 Pass
1.2-Dichlorobenzene M12-Au21456 NCP % 83 70-130 Pass
1.2-Dichloroethane M12-Au21456 NCP % 83 70-130 Pass
Benzene M12-Au21456 NCP % 119 70-130 Pass
Carbon Tetrachloride M12-Au21456 NCP % 78 70-130 Pass
Ethylbenzene M12-Au21456 NCP % 82 70-130 Pass
o-Xylene M12-Au21456 NCP % 79 70-130 Pass
Toluene M12-Au21456 NCP % 89 70-130 Pass
Total m+p-Xylenes M12-Au21456 NCP % 84 70-130 Pass
Trichloroethene M12-Au21456 NCP % 115 70-130 Pass
Xylenes(ortho.meta and para) M12-Au21456 NCP % 83 70-130 Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Spike - % Recovery
Total Recoverable Hydrocarbons - Draft 2010 NEPM Fractions * Result 1
TRH C6-C10 M12-Au21456 NCP % 108 70-130 Pass
TRH >C10-C16 M12-Au18587 NCP % 89 70-130 Pass

Spike - % Recovery
Polychlorinated Biphenyls Result 1
Aroclor-1260 M12-Au17426 NCP % 118 70-130 Pass

Spike - % Recovery
Semivolatile Organics Result 1
1.2.4-Trichlorobenzene M12-Au18620 NCP % 89 70-130 Pass
1.4-Dichlorobenzene M12-Au18620 NCP % 90 70-130 Pass
2-Chlorophenol M12-Au18620 NCP % 109 30-130 Pass
2-Methylnaphthalene M12-Au18620 NCP % 89 70-130 Pass
2.4-Dinitrotoluene M12-Au18620 NCP % 108 70-130 Pass
4-Chloro-3-methylphenol M12-Au18620 NCP % 83 30-130 Pass
4-Nitrophenol M12-Au18620 NCP % 42 30-130 Pass
Acenaphthene M12-Au18620 NCP % 86 70-130 Pass
N-Nitrosodipropylamine M12-Au18620 NCP % 91 70-130 Pass
Pentachlorophenol M12-Au18620 NCP % 51 30-130 Pass
Phenol M12-Au18620 NCP % 103 30-130 Pass
Pyrene M12-Au18620 NCP % 87 70-130 Pass

Spike - % Recovery
Metals M13 Result 1
Arsenic M12-Au18279 NCP % 83 75-125 Pass
Barium M12-Au21300 NCP % 90 75-125 Pass
Beryllium M12-Au21300 NCP % 83 75-125 Pass
Cadmium M12-Au21300 NCP % 83 75-125 Pass
Chromium M12-Au21300 NCP % 75 75-125 Pass
Cobalt M12-Au18279 NCP % 97 75-125 Pass
Copper M12-Au21300 NCP % 95 75-125 Pass
Lead M12-Au18279 NCP % 95 75-125 Pass
Manganese M12-Au18279 NCP % 114 75-125 Pass
Mercury M12-Au18276 NCP % 86 70-130 Pass
Nickel M12-Au18279 NCP % 97 75-125 Pass
Vanadium M12-Au21300 NCP % 76 75-125 Pass
Zinc M12-Au21300 NCP % 94 75-125 Pass

Duplicate
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD
TRH C6-C9 M12-Au17387 NCP mg/kg 970 1200 22 30% Pass
TRH C10-C14 M12-Au18587 NCP mg/kg < 20 < 20 <1 30% Pass
TRH C15-C28 M12-Au18587 NCP mg/kg < 50 < 50 <1 30% Pass
TRH C29-C36 M12-Au18587 NCP mg/kg < 50 < 50 <1 30% Pass

Duplicate
Volatile Organics Result 1 Result 2 RPD
1.1-Dichloroethane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.1-Dichloroethene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.1.1-Trichloroethane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.1.1.2-Tetrachloroethane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.1.2-Trichloroethane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.1.2.2-Tetrachloroethane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.2-Dibromoethane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.2-Dichlorobenzene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.2-Dichloroethane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

1.2-Dichloropropane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Duplicate
Volatile Organics Result 1 Result 2 RPD
1.2.3-Trichloropropane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.2.4-Trimethylbenzene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.3-Dichlorobenzene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.3-Dichloropropane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.3.5-Trimethylbenzene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.4-Dichlorobenzene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
2-Butanone (MEK) M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
2-Propanone (Acetone) M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
4-Chlorotoluene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
4-Methyl-2-pentanone (MIBK) M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Allyl chloride M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Benzene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Bromobenzene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Bromochloromethane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Bromodichloromethane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Bromoform M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Bromomethane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Carbon disulfide M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Carbon Tetrachloride M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Chlorobenzene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Chloroethane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Chloroform M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Chloromethane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
cis-1.2-Dichloroethene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
cis-1.3-Dichloropropene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Dibromochloromethane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Dibromomethane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Dichlorodifluoromethane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Ethylbenzene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Iodomethane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Isopropyl benzene (Cumene) M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Methylene Chloride M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
o-Xylene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Styrene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Tetrachloroethene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Toluene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Total m+p-Xylenes M12-Au17387 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
trans-1.2-Dichloroethene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
trans-1.3-Dichloropropene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Trichloroethene M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Trichlorofluoromethane M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Vinyl chloride M12-Au17387 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Xylenes(ortho.meta and para) M12-Au17387 NCP mg/kg < 0.15 < 0.15 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - Draft 2010 NEPM Fractions * Result 1 Result 2 RPD
Naphthalene M12-Au17387 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
TRH C6-C10 M12-Au17387 NCP mg/kg 3500 3900 10 30% Pass
TRH >C10-C16 M12-Au18587 NCP mg/kg < 50 < 50 <1 30% Pass
TRH >C16-C34 M12-Au18587 NCP mg/kg < 100 < 100 <1 30% Pass
TRH >C34-C40 M12-Au18587 NCP mg/kg < 100 < 100 <1 30% Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Duplicate
Polychlorinated Biphenyls Result 1 Result 2 RPD
Aroclor-1016 M12-Au19978 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1221 M12-Au19978 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1232 M12-Au19978 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1242 M12-Au19978 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1248 M12-Au19978 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1254 M12-Au19978 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1260 M12-Au19978 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Total PCB M12-Au19978 NCP mg/kg < 0.1 < 0.1 <1 30% Pass

Duplicate
Semivolatile Organics Result 1 Result 2 RPD
2-Methyl-4.6-dinitrophenol M12-Au18620 NCP mg/kg < 5 < 5 <1 30% Pass
1-Chloronaphthalene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1-Naphthylamine M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2-Dichlorobenzene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2.3-Trichlorobenzene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2.3.4-Tetrachlorobenzene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2.3.5-Tetrachlorobenzene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2.4-Trichlorobenzene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2.4.5-Tetrachlorobenzene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.3-Dichlorobenzene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.3.5-Trichlorobenzene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.4-Dichlorobenzene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Chloronaphthalene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Chlorophenol M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Methylnaphthalene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Methylphenol (o-Cresol) M12-Au18620 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
2-Naphthylamine M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Nitroaniline M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Nitrophenol M12-Au18620 NCP mg/kg < 1 < 1 <1 30% Pass
2-Picoline M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.3.4.6-Tetrachlorophenol M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4-Dichlorophenol M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4-Dimethylphenol M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4-Dinitrophenol M12-Au18620 NCP mg/kg < 5 < 5 <1 30% Pass
2.4-Dinitrotoluene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4.5-Trichlorophenol M12-Au18620 NCP mg/kg < 1 < 1 <1 30% Pass
2.4.6-Trichlorophenol M12-Au18620 NCP mg/kg < 1 < 1 <1 30% Pass
2.6-Dichlorophenol M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.6-Dinitrotoluene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
3&4-Methylphenol (m&p-Cresol) M12-Au18620 NCP mg/kg < 0.4 < 0.4 <1 30% Pass
3-Methylcholanthrene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
3.3'-Dichlorobenzidine M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
4-Aminobiphenyl M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
4-Bromophenyl phenyl ether M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
4-Chloro-3-methylphenol M12-Au18620 NCP mg/kg < 1 < 1 <1 30% Pass
4-Chlorophenyl phenyl ether M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
4-Nitrophenol M12-Au18620 NCP mg/kg < 5 < 5 <1 30% Pass
4.4'-DDD M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
4.4'-DDE M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
4.4'-DDT M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
7.12-Dimethylbenz(a)anthracene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

a-BHC M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Duplicate
Semivolatile Organics Result 1 Result 2 RPD
Acenaphthene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Acenaphthylene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Acetophenone M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Aldrin M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Aniline M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Anthracene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
b-BHC M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benz(a)anthracene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(a)pyrene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(b)fluoranthene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(g.h.i)perylene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(k)fluoranthene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzyl chloride M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Bis(2-chloroethoxy)methane M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Bis(2-chloroisopropyl)ether M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Bis(2-ethylhexyl)phthalate M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Butyl benzyl phthalate M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Chrysene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
d-BHC M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Di-n-butyl phthalate M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Di-n-octyl phthalate M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Dibenz(a.h)anthracene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Dibenz(a.j)acridine M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Dibenzofuran M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Dieldrin M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Diethyl phthalate M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Dimethyl phthalate M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Dimethylaminoazobenzene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Diphenylamine M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Endosulfan I M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Endosulfan II M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Endosulfan sulphate M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Endrin M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Endrin aldehyde M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Endrin ketone M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Fluoranthene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Fluorene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
g-BHC (Lindane) M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Heptachlor M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Heptachlor epoxide M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Hexachlorobenzene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Hexachlorobutadiene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Hexachlorocyclopentadiene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Hexachloroethane M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Indeno(1.2.3-cd)pyrene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Methoxychlor M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
N-Nitrosodibutylamine M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
N-Nitrosodipropylamine M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
N-Nitrosopiperidine M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Naphthalene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Nitrobenzene M12-Au18620 NCP mg/kg < 0.5 < 0.5 8.0 30% Pass

Pentachlorobenzene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

First Reported: Aug 28, 2012

Date Reported: Aug 28, 2012
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Duplicate
Semivolatile Organics Result 1 Result 2 RPD
Pentachloronitrobenzene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Pentachlorophenol M12-Au18620 NCP mg/kg < 1 < 1 <1 30% Pass
Phenanthrene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Phenol M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Pronamide M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Pyrene M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Trifluralin M12-Au18620 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Duplicate
Metals M13 Result 1 Result 2 RPD
Arsenic M12-Au21300 NCP mg/kg 6.8 7.1 4.0 30% Pass
Barium M12-Au21300 NCP mg/kg 62 67 9.0 30% Pass
Beryllium M12-Au21300 NCP mg/kg < 2 < 2 3.0 30% Pass
Cadmium M12-Au21300 NCP mg/kg < 0.4 < 0.4 29 30% Pass
Chromium M12-Au21300 NCP mg/kg 21 23 11 30% Pass
Cobalt M12-Au21300 NCP mg/kg 5.2 5.7 9.0 30% Pass
Copper M12-Au21300 NCP mg/kg 12 14 11 30% Pass
Lead M12-Au21300 NCP mg/kg 23 23 1.0 30% Pass
Manganese M12-Au21300 NCP mg/kg 200 220 10 30% Pass
Mercury M12-Au18276 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Nickel M12-Au21300 NCP mg/kg 8.8 9.4 7.0 30% Pass
Vanadium M12-Au21300 NCP mg/kg 34 38 9.0 30% Pass
Zinc M12-Au21300 NCP mg/kg 30 32 6.0 30% Pass
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Organic samples had Teflon liners Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Qualifier Codes/Comments
Code Description

N01
F2 is determined by arithmetically subtracting the "naphthalene" value from the ">C10-C16" value.  The naphthalene value used in this calculation is obtained from volatiles
(Purge & Trap analysis).

N02

Where we have reported both volatile (P&T GCMS) and semivolatile (GCMS) naphthalene data, results may not be identical.  Provided correct sample handling protocols have
been followed, any observed differences in results are likely to be due to procedural differences within each methodology.  Results determined by both techniques have passed
all QAQC acceptance criteria, and are entirely technically valid.

N04
F1 is determined by arithmetically subtracting the "Total BTEX" value from the "C6-C10" value.  The "Total BTEX" value is obtained by summing the concentrations of BTEX
analytes.  The "C6-C10" value is obtained by quantitating against a standard of mixed aromatic/aliphatic analytes.

Authorised By

Natalie Krasselt Client Services

Carroll Lee Senior Analyst-Volatile (VIC)

Emily Rosenberg Senior Analyst-Metal (VIC)

Mary Makarios Senior Analyst-Inorganic (VIC)

Stacey Jenkins Senior Analyst-Organic (VIC)

Glenn Jackson
Laboratory Manager

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request
mgt-LabMark shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall mgt-LabMark be liable for consequential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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Certificate of Analysis
Cardno Lane Piper Pty Ltd
Building 2, 154 Highbury Road
Burwood
VIC 3125

Attention:Maria De Los Reyes

Report 349009-S
Client Reference FISKVILLE 212163.1
Received Date Aug 21, 2012

Client Sample ID
QC11/1608201
2

QC13/1608201
2

Sample Matrix Soil Soil

mgt-LabMark Sample No. M12-Au19732 M12-Au19733

Date Sampled Aug 16, 2012 Aug 16, 2012

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 58 < 50
TRH C10-36 (Total) 50 mg/kg 58 < 50
Volatile Organics
1.1-Dichloroethane 0.05 mg/kg < 0.05 < 0.05
1.1-Dichloroethene 0.05 mg/kg < 0.05 < 0.05
1.1.1-Trichloroethane 0.05 mg/kg < 0.05 < 0.05
1.1.1.2-Tetrachloroethane 0.05 mg/kg < 0.05 < 0.05
1.1.2-Trichloroethane 0.05 mg/kg < 0.05 < 0.05
1.1.2.2-Tetrachloroethane 0.05 mg/kg < 0.05 < 0.05
1.2-Dibromoethane 0.05 mg/kg < 0.05 < 0.05
1.2-Dichlorobenzene 0.05 mg/kg < 0.05 < 0.05
1.2-Dichloroethane 0.05 mg/kg < 0.05 < 0.05
1.2-Dichloropropane 0.05 mg/kg < 0.05 < 0.05
1.2.3-Trichloropropane 0.05 mg/kg < 0.05 < 0.05
1.2.4-Trimethylbenzene 0.05 mg/kg < 0.05 < 0.05
1.3-Dichlorobenzene 0.05 mg/kg < 0.05 < 0.05
1.3-Dichloropropane 0.05 mg/kg < 0.05 < 0.05
1.3.5-Trimethylbenzene 0.05 mg/kg < 0.05 < 0.05
1.4-Dichlorobenzene 0.05 mg/kg < 0.05 < 0.05
2-Butanone (MEK) 0.05 mg/kg < 0.05 < 0.05
2-Propanone (Acetone) 0.05 mg/kg < 0.05 < 0.05
4-Chlorotoluene 0.05 mg/kg < 0.05 < 0.05
4-Methyl-2-pentanone (MIBK) 0.05 mg/kg < 0.05 < 0.05
Allyl chloride 0.05 mg/kg < 0.05 < 0.05
Benzene 0.05 mg/kg < 0.05 < 0.05
Bromobenzene 0.05 mg/kg < 0.05 < 0.05
Bromochloromethane 0.05 mg/kg < 0.05 < 0.05
Bromodichloromethane 0.05 mg/kg < 0.05 < 0.05
Bromoform 0.05 mg/kg < 0.05 < 0.05
Bromomethane 0.05 mg/kg < 0.05 < 0.05
Carbon disulfide 0.05 mg/kg < 0.05 < 0.05

Carbon Tetrachloride 0.05 mg/kg < 0.05 < 0.05

First Reported: Aug 30, 2012

Date Reported: Aug 30, 2012
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Client Sample ID
QC11/1608201
2

QC13/1608201
2

Sample Matrix Soil Soil

mgt-LabMark Sample No. M12-Au19732 M12-Au19733

Date Sampled Aug 16, 2012 Aug 16, 2012

Test/Reference LOR Unit
Chlorobenzene 0.05 mg/kg < 0.05 < 0.05
Chloroethane 0.05 mg/kg < 0.05 < 0.05
Chloroform 0.05 mg/kg < 0.05 < 0.05
Chloromethane 0.05 mg/kg < 0.05 < 0.05
cis-1.2-Dichloroethene 0.05 mg/kg < 0.05 < 0.05
cis-1.3-Dichloropropene 0.05 mg/kg < 0.05 < 0.05
Dibromochloromethane 0.05 mg/kg < 0.05 < 0.05
Dibromomethane 0.05 mg/kg < 0.05 < 0.05
Dichlorodifluoromethane 0.05 mg/kg < 0.05 < 0.05
Ethylbenzene 0.05 mg/kg < 0.05 < 0.05
Iodomethane 0.05 mg/kg < 0.05 < 0.05
Isopropyl benzene (Cumene) 0.05 mg/kg < 0.05 < 0.05
Methylene Chloride 0.05 mg/kg < 0.05 < 0.05
o-Xylene 0.05 mg/kg < 0.05 < 0.05
Styrene 0.05 mg/kg < 0.05 < 0.05
Tetrachloroethene 0.05 mg/kg < 0.05 < 0.05
Toluene 0.05 mg/kg < 0.05 < 0.05
Total m+p-Xylenes 0.10 mg/kg < 0.1 < 0.1
trans-1.2-Dichloroethene 0.05 mg/kg < 0.05 < 0.05
trans-1.3-Dichloropropene 0.05 mg/kg < 0.05 < 0.05
Trichloroethene 0.05 mg/kg < 0.05 < 0.05
Trichlorofluoromethane 0.05 mg/kg < 0.05 < 0.05
Vinyl chloride 0.05 mg/kg < 0.05 < 0.05
Xylenes(ortho.meta and para) 0.15 mg/kg < 0.15 < 0.15
Fluorobenzene (surr.) 1 % 74 81
4-Bromofluorobenzene (surr.) 1 % 75 78
Total Recoverable Hydrocarbons - Draft 2010 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
Polychlorinated Biphenyls
Aroclor-1016 0.1 mg/kg < 0.1 < 0.1
Aroclor-1221 0.1 mg/kg < 0.1 < 0.1
Aroclor-1232 0.1 mg/kg < 0.1 < 0.1
Aroclor-1242 0.1 mg/kg < 0.1 < 0.1
Aroclor-1248 0.1 mg/kg < 0.1 < 0.1
Aroclor-1254 0.1 mg/kg < 0.1 < 0.1
Aroclor-1260 0.1 mg/kg < 0.1 < 0.1
Total PCB 0.1 mg/kg < 0.1 < 0.1
Dibutylchlorendate (surr.) 1 % 138 141
Tetrachloro-m-xylene (surr.) 1 % 132 130
Semivolatile Organics
2-Methyl-4.6-dinitrophenol 5 mg/kg < 5 < 5
1-Chloronaphthalene 0.5 mg/kg < 0.5 < 0.5

1-Naphthylamine 0.5 mg/kg < 0.5 < 0.5

First Reported: Aug 30, 2012

Date Reported: Aug 30, 2012
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Client Sample ID
QC11/1608201
2

QC13/1608201
2

Sample Matrix Soil Soil

mgt-LabMark Sample No. M12-Au19732 M12-Au19733

Date Sampled Aug 16, 2012 Aug 16, 2012

Test/Reference LOR Unit
1.2-Dichlorobenzene 0.5 mg/kg < 0.5 < 0.5
1.2.3-Trichlorobenzene 0.5 mg/kg < 0.5 < 0.5
1.2.3.4-Tetrachlorobenzene 0.5 mg/kg < 0.5 < 0.5
1.2.3.5-Tetrachlorobenzene 0.5 mg/kg < 0.5 < 0.5
1.2.4-Trichlorobenzene 0.5 mg/kg < 0.5 < 0.5
1.2.4.5-Tetrachlorobenzene 0.5 mg/kg < 0.5 < 0.5
1.3-Dichlorobenzene 0.5 mg/kg < 0.5 < 0.5
1.3.5-Trichlorobenzene 0.5 mg/kg < 0.5 < 0.5
1.4-Dichlorobenzene 0.5 mg/kg < 0.5 < 0.5
2-Chloronaphthalene 0.5 mg/kg < 0.5 < 0.5
2-Chlorophenol 0.5 mg/kg < 0.5 < 0.5
2-Methylnaphthalene 0.5 mg/kg < 0.5 < 0.5
2-Methylphenol (o-Cresol) 0.2 mg/kg < 0.2 < 0.2
2-Naphthylamine 0.5 mg/kg < 0.5 < 0.5
2-Nitroaniline 0.5 mg/kg < 0.5 < 0.5
2-Nitrophenol 1.0 mg/kg < 1 < 1
2-Picoline 0.5 mg/kg < 0.5 < 0.5
2.3.4.6-Tetrachlorophenol 0.5 mg/kg < 0.5 < 0.5
2.4-Dichlorophenol 0.5 mg/kg < 0.5 < 0.5
2.4-Dimethylphenol 0.5 mg/kg < 0.5 < 0.5
2.4-Dinitrophenol 5 mg/kg < 5 < 5
2.4-Dinitrotoluene 0.5 mg/kg < 0.5 < 0.5
2.4.5-Trichlorophenol 1.0 mg/kg < 1 < 1
2.4.6-Trichlorophenol 1.0 mg/kg < 1 < 1
2.6-Dichlorophenol 0.5 mg/kg < 0.5 < 0.5
2.6-Dinitrotoluene 0.5 mg/kg < 0.5 < 0.5
3&4-Methylphenol (m&p-Cresol) 0.4 mg/kg < 0.4 < 0.4
3-Methylcholanthrene 0.5 mg/kg < 0.5 < 0.5
3.3'-Dichlorobenzidine 0.5 mg/kg < 0.5 < 0.5
4-Aminobiphenyl 0.5 mg/kg < 0.5 < 0.5
4-Bromophenyl phenyl ether 0.5 mg/kg < 0.5 < 0.5
4-Chloro-3-methylphenol 1.0 mg/kg < 1 < 1
4-Chlorophenyl phenyl ether 0.5 mg/kg < 0.5 < 0.5
4-Nitrophenol 5 mg/kg < 5 < 5
4.4'-DDD 0.5 mg/kg < 0.5 < 0.5
4.4'-DDE 0.5 mg/kg < 0.5 < 0.5
4.4'-DDT 0.5 mg/kg < 0.5 < 0.5
7.12-Dimethylbenz(a)anthracene 0.5 mg/kg < 0.5 < 0.5
a-BHC 0.5 mg/kg < 0.5 < 0.5
Acenaphthene 0.5 mg/kg < 0.5 < 0.5
Acenaphthylene 0.5 mg/kg < 0.5 < 0.5
Acetophenone 0.5 mg/kg < 0.5 < 0.5
Aldrin 0.5 mg/kg < 0.5 < 0.5
Aniline 0.5 mg/kg < 0.5 < 0.5
Anthracene 0.5 mg/kg < 0.5 < 0.5
b-BHC 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)fluoranthene 0.5 mg/kg < 0.5 < 0.5
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Client Sample ID
QC11/1608201
2

QC13/1608201
2

Sample Matrix Soil Soil

mgt-LabMark Sample No. M12-Au19732 M12-Au19733

Date Sampled Aug 16, 2012 Aug 16, 2012

Test/Reference LOR Unit
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5
Benzyl chloride 0.5 mg/kg < 0.5 < 0.5
Bis(2-chloroethoxy)methane 0.5 mg/kg < 0.5 < 0.5
Bis(2-chloroisopropyl)ether 0.5 mg/kg < 0.5 < 0.5
Bis(2-ethylhexyl)phthalate 0.5 mg/kg < 0.5 < 0.5
Butyl benzyl phthalate 0.5 mg/kg < 0.5 < 0.5
Chrysene 0.5 mg/kg < 0.5 < 0.5
d-BHC 0.5 mg/kg < 0.5 < 0.5
Di-n-butyl phthalate 0.5 mg/kg < 0.5 < 0.5
Di-n-octyl phthalate 0.5 mg/kg < 0.5 < 0.5
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5
Dibenz(a.j)acridine 0.5 mg/kg < 0.5 < 0.5
Dibenzofuran 0.5 mg/kg < 0.5 < 0.5
Dieldrin 0.5 mg/kg < 0.5 < 0.5
Diethyl phthalate 0.5 mg/kg < 0.5 < 0.5
Dimethyl phthalate 0.5 mg/kg < 0.5 < 0.5
Dimethylaminoazobenzene 0.5 mg/kg < 0.5 < 0.5
Diphenylamine 0.5 mg/kg < 0.5 < 0.5
Endosulfan I 0.5 mg/kg < 0.5 < 0.5
Endosulfan II 0.5 mg/kg < 0.5 < 0.5
Endosulfan sulphate 0.5 mg/kg < 0.5 < 0.5
Endrin 0.5 mg/kg < 0.5 < 0.5
Endrin aldehyde 0.5 mg/kg < 0.5 < 0.5
Endrin ketone 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
g-BHC (Lindane) 0.5 mg/kg < 0.5 < 0.5
Heptachlor 0.5 mg/kg < 0.5 < 0.5
Heptachlor epoxide 0.5 mg/kg < 0.5 < 0.5
Hexachlorobenzene 0.5 mg/kg < 0.5 < 0.5
Hexachlorobutadiene 0.5 mg/kg < 0.5 < 0.5
Hexachlorocyclopentadiene 0.5 mg/kg < 0.5 < 0.5
Hexachloroethane 0.5 mg/kg < 0.5 < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5
Methoxychlor 0.5 mg/kg < 0.5 < 0.5
N-Nitrosodibutylamine 0.5 mg/kg < 0.5 < 0.5
N-Nitrosodipropylamine 0.5 mg/kg < 0.5 < 0.5
N-Nitrosopiperidine 0.5 mg/kg < 0.5 < 0.5
Naphthalene 0.5 mg/kg < 0.5 < 0.5
Nitrobenzene 0.5 mg/kg < 0.5 < 0.5
Pentachlorobenzene 0.5 mg/kg < 0.5 < 0.5
Pentachloronitrobenzene 0.5 mg/kg < 0.5 < 0.5
Pentachlorophenol 1.0 mg/kg < 1 < 1
Phenanthrene 0.5 mg/kg < 0.5 < 0.5
Phenol 0.5 mg/kg < 0.5 < 0.5
Pronamide 0.5 mg/kg < 0.5 < 0.5
Pyrene 0.5 mg/kg < 0.5 < 0.5

Trifluralin 0.5 mg/kg < 0.5 < 0.5

First Reported: Aug 30, 2012

Date Reported: Aug 30, 2012
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Client Sample ID
QC11/1608201
2

QC13/1608201
2

Sample Matrix Soil Soil

mgt-LabMark Sample No. M12-Au19732 M12-Au19733

Date Sampled Aug 16, 2012 Aug 16, 2012

Test/Reference LOR Unit
Phenol-d6 (surr.) 1 % 115 85
Nitrobenzene-d5 (surr.) 1 % 101 98
2-Fluorobiphenyl (surr.) 1 % 103 92
2.4.6-Tribromophenol (surr.) 1 % 85 48

pH (1:5 Aqueous extract) 0.1 units 6.4 7.3
% Moisture 0.1 % 19 28
Heavy Metals
Arsenic 2 mg/kg < 2 < 2
Barium 10 mg/kg 14 45
Beryllium 2 mg/kg < 2 < 2
Cadmium 0.4 mg/kg < 0.4 0.5
Chromium 5 mg/kg 32 53
Cobalt 5 mg/kg < 5 6.9
Copper 5 mg/kg 5.6 9.9
Lead 5 mg/kg 12 20
Manganese 5 mg/kg 28 93
Mercury 0.1 mg/kg < 0.1 < 0.1
Nickel 5 mg/kg 5.7 16
Vanadium 10 mg/kg 61 83
Zinc 5 mg/kg 6.9 30

First Reported: Aug 30, 2012

Date Reported: Aug 30, 2012

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

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description Testing Site Extracted Holding Time
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Melbourne Aug 23, 2012 14 Day
- Method: TRH C6-C36 - MGT 100A

Total Recoverable Hydrocarbons - Draft 2010 NEPM Fractions * Melbourne Aug 23, 2012 14 Day
- Method: LM-LTM-ORG2010

Volatile Organics Melbourne Aug 23, 2012 14 Day
- Method: USEPA 8260 - MGT 350A Volatile Organics by GCMS

Polychlorinated Biphenyls Melbourne Aug 23, 2012 14 Day
- Method: USEPA 8082 Polychlorinated Biphenyls

Semivolatile Organics Melbourne Aug 23, 2012 14 Day
- Method: USEPA 8270 Semivolatile Organics

pH (1:5 Aqueous extract) Melbourne Aug 23, 2012 7 Day
- Method: APHA 4500 pH by Direct Measurement

% Moisture Melbourne Aug 23, 2012 14 Day
- Method: Method 102 - ANZECC - % Moisture

Metals M13 Melbourne Aug 23, 2012 28 Day
- Method: USEPA 6010/6020 Heavy Metals & USEPA 7470/71 Mercury

First Reported: Aug 30, 2012

Date Reported: Aug 30, 2012

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

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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General

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 PQLs are matrix dependant. Quoted PQLs 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.

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 Acknowledgment

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 an RPD

UNITS
mg/kg:milligrams per Kilogram mg/L:milligrams per litre
μg/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 milliltres

TERMS
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 client's batch of samples but run within the laboratory batch of analysis.

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

USEPA: U.S 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 was performed on samples not pertaining to this report, however QC is representative of the sequence or batch that client samples were analysed
within

QC - ACCEPTANCE CRITERIA
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%.

QC DATA GENERAL COMMENTS

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 below the LOR with a positive RPD - eg: LOR 0.1, Result A = <0.1 (raw data is 0.02) &
Result B = <0.1 (raw data is 0.03) resulting in a RPD of 40% calculated from the raw data.

First Reported: Aug 30, 2012

Date Reported: Aug 30, 2012
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank
Total Recoverable Hydrocarbons - 1999 NEPM Fractions TRH C6-C36
- MGT 100A
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
Volatile Organics USEPA 8260 - MGT 350A Volatile Organics by
GCMS
1.1-Dichloroethane mg/kg < 0.05 0.05 Pass
1.1-Dichloroethene mg/kg < 0.05 0.05 Pass
1.1.1-Trichloroethane mg/kg < 0.05 0.05 Pass
1.1.1.2-Tetrachloroethane mg/kg < 0.05 0.05 Pass
1.1.2-Trichloroethane mg/kg < 0.05 0.05 Pass
1.1.2.2-Tetrachloroethane mg/kg < 0.05 0.05 Pass
1.2-Dibromoethane mg/kg < 0.05 0.05 Pass
1.2-Dichlorobenzene mg/kg < 0.05 0.05 Pass
1.2-Dichloroethane mg/kg < 0.05 0.05 Pass
1.2-Dichloropropane mg/kg < 0.05 0.05 Pass
1.2.3-Trichloropropane mg/kg < 0.05 0.05 Pass
1.2.4-Trimethylbenzene mg/kg < 0.05 0.05 Pass
1.3-Dichlorobenzene mg/kg < 0.05 0.05 Pass
1.3-Dichloropropane mg/kg < 0.05 0.05 Pass
1.3.5-Trimethylbenzene mg/kg < 0.05 0.05 Pass
1.4-Dichlorobenzene mg/kg < 0.05 0.05 Pass
2-Butanone (MEK) mg/kg < 0.05 0.05 Pass
2-Propanone (Acetone) mg/kg < 0.05 0.05 Pass
4-Chlorotoluene mg/kg < 0.05 0.05 Pass
4-Methyl-2-pentanone (MIBK) mg/kg < 0.05 0.05 Pass
Allyl chloride mg/kg < 0.05 0.05 Pass
Benzene mg/kg < 0.05 0.05 Pass
Bromobenzene mg/kg < 0.05 0.05 Pass
Bromochloromethane mg/kg < 0.05 0.05 Pass
Bromodichloromethane mg/kg < 0.05 0.05 Pass
Bromoform mg/kg < 0.05 0.05 Pass
Bromomethane mg/kg < 0.05 0.05 Pass
Carbon disulfide mg/kg < 0.05 0.05 Pass
Carbon Tetrachloride mg/kg < 0.05 0.05 Pass
Chlorobenzene mg/kg < 0.05 0.05 Pass
Chloroethane mg/kg < 0.05 0.05 Pass
Chloroform mg/kg < 0.05 0.05 Pass
Chloromethane mg/kg < 0.05 0.05 Pass
cis-1.2-Dichloroethene mg/kg < 0.05 0.05 Pass
cis-1.3-Dichloropropene mg/kg < 0.05 0.05 Pass
Dibromochloromethane mg/kg < 0.05 0.05 Pass
Dibromomethane mg/kg < 0.05 0.05 Pass
Dichlorodifluoromethane mg/kg < 0.05 0.05 Pass
Ethylbenzene mg/kg < 0.05 0.05 Pass
Iodomethane mg/kg < 0.05 0.05 Pass
Isopropyl benzene (Cumene) mg/kg < 0.05 0.05 Pass
Methylene Chloride mg/kg < 0.05 0.05 Pass
o-Xylene mg/kg < 0.05 0.05 Pass

Styrene mg/kg < 0.05 0.05 Pass

First Reported: Aug 30, 2012

Date Reported: Aug 30, 2012
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Tetrachloroethene mg/kg < 0.05 0.05 Pass
Toluene mg/kg < 0.05 0.05 Pass
Total m+p-Xylenes mg/kg < 0.1 0.10 Pass
trans-1.2-Dichloroethene mg/kg < 0.05 0.05 Pass
trans-1.3-Dichloropropene mg/kg < 0.05 0.05 Pass
Trichloroethene mg/kg < 0.05 0.05 Pass
Trichlorofluoromethane mg/kg < 0.05 0.05 Pass
Vinyl chloride mg/kg < 0.05 0.05 Pass
Xylenes(ortho.meta and para) mg/kg < 0.15 0.15 Pass

Method Blank
Total Recoverable Hydrocarbons - Draft 2010 NEPM Fractions * LM-
LTM-ORG2010
Naphthalene mg/kg < 0.5 0.5 Pass
TRH C6-C10 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
Polychlorinated Biphenyls USEPA 8082 Polychlorinated Biphenyls
Aroclor-1016 mg/kg < 0.1 0.1 Pass
Aroclor-1221 mg/kg < 0.1 0.1 Pass
Aroclor-1232 mg/kg < 0.1 0.1 Pass
Aroclor-1242 mg/kg < 0.1 0.1 Pass
Aroclor-1248 mg/kg < 0.1 0.1 Pass
Aroclor-1254 mg/kg < 0.1 0.1 Pass
Aroclor-1260 mg/kg < 0.1 0.1 Pass
Total PCB mg/kg < 0.1 0.1 Pass

Method Blank
Semivolatile Organics USEPA 8270 Semivolatile Organics
2-Methyl-4.6-dinitrophenol mg/kg < 5 5 Pass
1-Chloronaphthalene mg/kg < 0.5 0.5 Pass
1-Naphthylamine mg/kg < 0.5 0.5 Pass
1.2-Dichlorobenzene mg/kg < 0.5 0.5 Pass
1.2.3-Trichlorobenzene mg/kg < 0.5 0.5 Pass
1.2.3.4-Tetrachlorobenzene mg/kg < 0.5 0.5 Pass
1.2.3.5-Tetrachlorobenzene mg/kg < 0.5 0.5 Pass
1.2.4-Trichlorobenzene mg/kg < 0.5 0.5 Pass
1.2.4.5-Tetrachlorobenzene mg/kg < 0.5 0.5 Pass
1.3-Dichlorobenzene mg/kg < 0.5 0.5 Pass
1.3.5-Trichlorobenzene mg/kg < 0.5 0.5 Pass
1.4-Dichlorobenzene mg/kg < 0.5 0.5 Pass
2-Chloronaphthalene mg/kg < 0.5 0.5 Pass
2-Chlorophenol mg/kg < 0.5 0.5 Pass
2-Methylnaphthalene mg/kg < 0.5 0.5 Pass
2-Methylphenol (o-Cresol) mg/kg < 0.2 0.2 Pass
2-Naphthylamine mg/kg < 0.5 0.5 Pass
2-Nitroaniline mg/kg < 0.5 0.5 Pass
2-Nitrophenol mg/kg < 1 1.0 Pass
2-Picoline mg/kg < 0.5 0.5 Pass
2.3.4.6-Tetrachlorophenol mg/kg < 0.5 0.5 Pass
2.4-Dichlorophenol mg/kg < 0.5 0.5 Pass
2.4-Dimethylphenol mg/kg < 0.5 0.5 Pass
2.4-Dinitrophenol mg/kg < 5 5 Pass

2.4-Dinitrotoluene mg/kg < 0.5 0.5 Pass

First Reported: Aug 30, 2012

Date Reported: Aug 30, 2012
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

2.4.5-Trichlorophenol mg/kg < 1 1.0 Pass
2.4.6-Trichlorophenol mg/kg < 1 1.0 Pass
2.6-Dichlorophenol mg/kg < 0.5 0.5 Pass
2.6-Dinitrotoluene mg/kg < 0.5 0.5 Pass
3&4-Methylphenol (m&p-Cresol) mg/kg < 0.4 0.4 Pass
3-Methylcholanthrene mg/kg < 0.5 0.5 Pass
3.3'-Dichlorobenzidine mg/kg < 0.5 0.5 Pass
4-Aminobiphenyl mg/kg < 0.5 0.5 Pass
4-Bromophenyl phenyl ether mg/kg < 0.5 0.5 Pass
4-Chloro-3-methylphenol mg/kg < 1 1.0 Pass
4-Chlorophenyl phenyl ether mg/kg < 0.5 0.5 Pass
4-Nitrophenol mg/kg < 5 5 Pass
4.4'-DDD mg/kg < 0.5 0.5 Pass
4.4'-DDE mg/kg < 0.5 0.5 Pass
4.4'-DDT mg/kg < 0.5 0.5 Pass
7.12-Dimethylbenz(a)anthracene mg/kg < 0.5 0.5 Pass
a-BHC mg/kg < 0.5 0.5 Pass
Acenaphthene mg/kg < 0.5 0.5 Pass
Acenaphthylene mg/kg < 0.5 0.5 Pass
Acetophenone mg/kg < 0.5 0.5 Pass
Aldrin mg/kg < 0.5 0.5 Pass
Aniline mg/kg < 0.5 0.5 Pass
Anthracene mg/kg < 0.5 0.5 Pass
b-BHC 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)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
Benzyl chloride mg/kg < 0.5 0.5 Pass
Bis(2-chloroethoxy)methane mg/kg < 0.5 0.5 Pass
Bis(2-chloroisopropyl)ether mg/kg < 0.5 0.5 Pass
Bis(2-ethylhexyl)phthalate mg/kg < 0.5 0.5 Pass
Butyl benzyl phthalate mg/kg < 0.5 0.5 Pass
Chrysene mg/kg < 0.5 0.5 Pass
d-BHC mg/kg < 0.5 0.5 Pass
Di-n-butyl phthalate mg/kg < 0.5 0.5 Pass
Di-n-octyl phthalate mg/kg < 0.5 0.5 Pass
Dibenz(a.h)anthracene mg/kg < 0.5 0.5 Pass
Dibenz(a.j)acridine mg/kg < 0.5 0.5 Pass
Dibenzofuran mg/kg < 0.5 0.5 Pass
Dieldrin mg/kg < 0.5 0.5 Pass
Diethyl phthalate mg/kg < 0.5 0.5 Pass
Dimethyl phthalate mg/kg < 0.5 0.5 Pass
Dimethylaminoazobenzene mg/kg < 0.5 0.5 Pass
Diphenylamine mg/kg < 0.5 0.5 Pass
Endosulfan I mg/kg < 0.5 0.5 Pass
Endosulfan II mg/kg < 0.5 0.5 Pass
Endosulfan sulphate mg/kg < 0.5 0.5 Pass
Endrin mg/kg < 0.5 0.5 Pass
Endrin aldehyde mg/kg < 0.5 0.5 Pass
Endrin ketone mg/kg < 0.5 0.5 Pass
Fluoranthene mg/kg < 0.5 0.5 Pass

Fluorene mg/kg < 0.5 0.5 Pass

First Reported: Aug 30, 2012

Date Reported: Aug 30, 2012
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

g-BHC (Lindane) mg/kg < 0.5 0.5 Pass
Heptachlor mg/kg < 0.5 0.5 Pass
Heptachlor epoxide mg/kg < 0.5 0.5 Pass
Hexachlorobenzene mg/kg < 0.5 0.5 Pass
Hexachlorobutadiene mg/kg < 0.5 0.5 Pass
Hexachlorocyclopentadiene mg/kg < 0.5 0.5 Pass
Hexachloroethane mg/kg < 0.5 0.5 Pass
Indeno(1.2.3-cd)pyrene mg/kg < 0.5 0.5 Pass
Methoxychlor mg/kg < 0.5 0.5 Pass
N-Nitrosodibutylamine mg/kg < 0.5 0.5 Pass
N-Nitrosodipropylamine mg/kg < 0.5 0.5 Pass
N-Nitrosopiperidine mg/kg < 0.5 0.5 Pass
Naphthalene mg/kg < 0.5 0.5 Pass
Nitrobenzene mg/kg < 0.5 0.5 Pass
Pentachlorobenzene mg/kg < 0.5 0.5 Pass
Pentachloronitrobenzene mg/kg < 0.5 0.5 Pass
Pentachlorophenol mg/kg < 1 1.0 Pass
Phenanthrene mg/kg < 0.5 0.5 Pass
Phenol mg/kg < 0.5 0.5 Pass
Pronamide mg/kg < 0.5 0.5 Pass
Pyrene mg/kg < 0.5 0.5 Pass
Trifluralin mg/kg < 0.5 0.5 Pass

Method Blank
Metals M13 USEPA 6010/6020 Heavy Metals & USEPA 7470/71
Mercury
Arsenic mg/kg < 2 2 Pass
Barium mg/kg < 10 10 Pass
Beryllium mg/kg < 2 2 Pass
Cadmium mg/kg < 0.4 0.4 Pass
Chromium mg/kg < 5 5 Pass
Cobalt mg/kg < 5 5 Pass
Copper mg/kg < 5 5 Pass
Lead mg/kg < 5 5 Pass
Manganese mg/kg < 5 5 Pass
Mercury mg/kg < 0.1 0.1 Pass
Nickel mg/kg < 5 5 Pass
Vanadium mg/kg < 10 10 Pass
Zinc mg/kg < 5 5 Pass

LCS - % Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions TRH C6-C36
- MGT 100A
TRH C6-C9 % 101 70-130 Pass
TRH C10-C14 % 78 70-130 Pass

LCS - % Recovery
Volatile Organics USEPA 8260 - MGT 350A Volatile Organics by
GCMS
1.1-Dichloroethene % 89 70-130 Pass
1.1.1-Trichloroethane % 83 70-130 Pass
1.2-Dichloroethane % 90 70-130 Pass
Benzene % 96 70-130 Pass
Carbon Tetrachloride % 75 70-130 Pass
Ethylbenzene % 84 70-130 Pass
Toluene % 87 70-130 Pass
Total m+p-Xylenes % 75 70-130 Pass

Trichloroethene % 94 70-130 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Xylenes(ortho.meta and para) % 77 70-130 Pass
LCS - % Recovery
Total Recoverable Hydrocarbons - Draft 2010 NEPM Fractions * LM-
LTM-ORG2010
TRH C6-C10 % 99 70-130 Pass
TRH >C10-C16 % 75 70-130 Pass

LCS - % Recovery
Polychlorinated Biphenyls USEPA 8082 Polychlorinated Biphenyls
Aroclor-1260 % 84 70-130 Pass

LCS - % Recovery
Semivolatile Organics USEPA 8270 Semivolatile Organics
1.2.4-Trichlorobenzene % 83 70-130 Pass
2-Chlorophenol % 88 30-130 Pass
4-Chloro-3-methylphenol % 69 30-130 Pass
4-Nitrophenol % 48 30-130 Pass
Acenaphthene % 75 70-130 Pass
Pentachlorophenol % 60 30-130 Pass
Phenol % 84 30-130 Pass
Pyrene % 86 70-130 Pass

LCS - % Recovery
Metals M13 USEPA 6010/6020 Heavy Metals & USEPA 7470/71
Mercury
Arsenic % 107 80-120 Pass
Barium % 120 80-120 Pass
Beryllium % 118 80-120 Pass
Cadmium % 109 80-120 Pass
Chromium % 115 80-120 Pass
Cobalt % 114 80-120 Pass
Copper % 115 80-120 Pass
Lead % 116 80-120 Pass
Manganese % 117 80-120 Pass
Mercury % 98 75-125 Pass
Nickel % 115 80-120 Pass
Vanadium % 113 80-120 Pass
Zinc % 114 80-120 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Spike - % Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1
TRH C6-C9 M12-Au18173 NCP % 107 70-130 Pass
TRH C10-C14 M12-Au19711 NCP % 130 70-130 Pass

Spike - % Recovery
Volatile Organics Result 1
1.1-Dichloroethene M12-Au18173 NCP % 80 70-130 Pass
1.1.1-Trichloroethane M12-Au18173 NCP % 82 70-130 Pass
1.2-Dichlorobenzene M12-Au18173 NCP % 100 70-130 Pass
1.2-Dichloroethane M12-Au18173 NCP % 97 70-130 Pass
Benzene M12-Au18173 NCP % 90 70-130 Pass
Ethylbenzene M12-Au18173 NCP % 94 70-130 Pass
o-Xylene M12-Au18173 NCP % 83 70-130 Pass
Toluene M12-Au18173 NCP % 93 70-130 Pass
Total m+p-Xylenes M12-Au18173 NCP % 86 70-130 Pass
Trichloroethene M12-Au18173 NCP % 90 70-130 Pass
Xylenes(ortho.meta and para) M12-Au18173 NCP % 85 70-130 Pass

Spike - % Recovery
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Total Recoverable Hydrocarbons - Draft 2010 NEPM Fractions * Result 1
TRH C6-C10 M12-Au18173 NCP % 107 70-130 Pass
TRH >C10-C16 M12-Au19711 NCP % 126 70-130 Pass

Spike - % Recovery
Polychlorinated Biphenyls Result 1
Aroclor-1260 M12-Au25639 NCP % 96 70-130 Pass

Spike - % Recovery
Metals M13 Result 1
Arsenic M12-Au17399 NCP % 85 75-125 Pass
Barium M12-Au17399 NCP % 123 75-125 Pass
Beryllium M12-Au17399 NCP % 107 75-125 Pass
Cadmium M12-Au17399 NCP % 105 75-125 Pass
Chromium M12-Au22045 NCP % 100 75-125 Pass
Cobalt M12-Au17399 NCP % 94 75-125 Pass
Copper M12-Au22045 NCP % 119 75-125 Pass
Lead M12-Au17399 NCP % 113 75-125 Pass
Manganese M12-Au22045 NCP % 104 75-125 Pass
Mercury M12-Au17399 NCP % 91 70-130 Pass
Nickel M12-Au17399 NCP % 87 75-125 Pass
Vanadium M12-Au17399 NCP % 102 75-125 Pass
Zinc M12-Au22045 NCP % 125 75-125 Pass

Spike - % Recovery
Semivolatile Organics Result 1
1.2.4-Trichlorobenzene M12-Au19733 CP % 88 70-130 Pass
1.4-Dichlorobenzene M12-Au19733 CP % 70 70-130 Pass
2-Chlorophenol M12-Au19733 CP % 94 30-130 Pass
2.4-Dinitrotoluene M12-Au19733 CP % 78 70-130 Pass
4-Chloro-3-methylphenol M12-Au19733 CP % 46 30-130 Pass
4-Nitrophenol M12-Au19733 CP % 72 30-130 Pass
Acenaphthene M12-Au19733 CP % 92 70-130 Pass
N-Nitrosodipropylamine M12-Au19733 CP % 99 70-130 Pass
Pentachlorophenol M12-Au19733 CP % 73 30-130 Pass
Phenol M12-Au19733 CP % 88 30-130 Pass
Pyrene M12-Au19733 CP % 87 70-130 Pass

Duplicate
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD
TRH C6-C9 M12-Au23014 NCP mg/kg < 20 < 20 <1 30% Pass
TRH C10-C14 M12-Au24748 NCP mg/kg < 20 < 20 <1 30% Pass
TRH C15-C28 M12-Au24748 NCP mg/kg < 50 < 50 <1 30% Pass
TRH C29-C36 M12-Au24748 NCP mg/kg < 50 < 50 <1 30% Pass

Duplicate
Volatile Organics Result 1 Result 2 RPD
1.1-Dichloroethane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.1-Dichloroethene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.1.1-Trichloroethane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.1.1.2-Tetrachloroethane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.1.2-Trichloroethane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.1.2.2-Tetrachloroethane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.2-Dibromoethane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.2-Dichlorobenzene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.2-Dichloroethane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.2-Dichloropropane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.2.3-Trichloropropane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

1.2.4-Trimethylbenzene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Duplicate
Volatile Organics Result 1 Result 2 RPD
1.3-Dichlorobenzene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.3-Dichloropropane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.3.5-Trimethylbenzene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.4-Dichlorobenzene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
2-Butanone (MEK) M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
2-Propanone (Acetone) M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
4-Chlorotoluene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
4-Methyl-2-pentanone (MIBK) M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Allyl chloride M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Benzene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Bromobenzene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Bromochloromethane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Bromodichloromethane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Bromoform M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Bromomethane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Carbon disulfide M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Carbon Tetrachloride M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Chlorobenzene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Chloroethane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Chloroform M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Chloromethane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
cis-1.2-Dichloroethene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
cis-1.3-Dichloropropene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Dibromochloromethane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Dibromomethane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Dichlorodifluoromethane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Ethylbenzene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Iodomethane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Isopropyl benzene (Cumene) M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Methylene Chloride M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
o-Xylene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Styrene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Tetrachloroethene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Toluene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Total m+p-Xylenes M12-Au23014 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
trans-1.2-Dichloroethene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
trans-1.3-Dichloropropene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Trichloroethene M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Trichlorofluoromethane M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Vinyl chloride M12-Au23014 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Xylenes(ortho.meta and para) M12-Au23014 NCP mg/kg < 0.15 < 0.15 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - Draft 2010 NEPM Fractions * Result 1 Result 2 RPD
Naphthalene M12-Au23014 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
TRH C6-C10 M12-Au23014 NCP mg/kg < 20 < 20 <1 30% Pass
TRH >C10-C16 M12-Au24748 NCP mg/kg < 50 < 50 <1 30% Pass
TRH >C16-C34 M12-Au24748 NCP mg/kg < 100 < 100 <1 30% Pass
TRH >C34-C40 M12-Au24748 NCP mg/kg < 100 < 100 <1 30% Pass

Duplicate
Polychlorinated Biphenyls Result 1 Result 2 RPD
Aroclor-1016 M12-Au21845 NCP mg/kg < 0.1 < 0.1 <1 30% Pass

Aroclor-1221 M12-Au21845 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Duplicate
Polychlorinated Biphenyls Result 1 Result 2 RPD
Aroclor-1232 M12-Au21845 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1242 M12-Au21845 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1248 M12-Au21845 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1254 M12-Au21845 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1260 M12-Au21845 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Total PCB M12-Au21845 NCP mg/kg < 0.1 < 0.1 <1 30% Pass

Duplicate
Metals M13 Result 1 Result 2 RPD
Arsenic M12-Au22045 NCP mg/kg 4.4 5.3 18 30% Pass
Barium M12-Au22045 NCP mg/kg 34 39 13 30% Pass
Beryllium M12-Au22045 NCP mg/kg < 2 < 2 6.0 30% Pass
Cadmium M12-Au22045 NCP mg/kg < 0.4 < 0.4 5.0 30% Pass
Chromium M12-Au22045 NCP mg/kg 8.2 9.2 12 30% Pass
Cobalt M12-Au22045 NCP mg/kg < 5 < 5 2.0 30% Pass
Copper M12-Au22045 NCP mg/kg 8.0 7.1 11 30% Pass
Lead M12-Au22045 NCP mg/kg 13 11 11 30% Pass
Manganese M12-Au22045 NCP mg/kg 130 110 13 30% Pass
Mercury M12-Au17399 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Nickel M12-Au22045 NCP mg/kg < 5 < 5 3.0 30% Pass
Vanadium M12-Au22045 NCP mg/kg < 10 10 9.0 30% Pass
Zinc M12-Au22045 NCP mg/kg 34 32 6.0 30% Pass

Duplicate
Semivolatile Organics Result 1 Result 2 RPD
2-Methyl-4.6-dinitrophenol M12-Au19733 CP mg/kg < 5 < 5 <1 30% Pass
1-Chloronaphthalene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1-Naphthylamine M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2-Dichlorobenzene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2.3-Trichlorobenzene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2.3.4-Tetrachlorobenzene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2.3.5-Tetrachlorobenzene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2.4-Trichlorobenzene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2.4.5-Tetrachlorobenzene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.3-Dichlorobenzene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.3.5-Trichlorobenzene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.4-Dichlorobenzene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Chloronaphthalene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Chlorophenol M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Methylnaphthalene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Methylphenol (o-Cresol) M12-Au19733 CP mg/kg < 0.2 < 0.2 <1 30% Pass
2-Naphthylamine M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Nitroaniline M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Nitrophenol M12-Au19733 CP mg/kg < 1 < 1 <1 30% Pass
2-Picoline M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2.3.4.6-Tetrachlorophenol M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4-Dichlorophenol M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4-Dimethylphenol M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4-Dinitrophenol M12-Au19733 CP mg/kg < 5 < 5 <1 30% Pass
2.4-Dinitrotoluene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4.5-Trichlorophenol M12-Au19733 CP mg/kg < 1 < 1 <1 30% Pass
2.4.6-Trichlorophenol M12-Au19733 CP mg/kg < 1 < 1 <1 30% Pass
2.6-Dichlorophenol M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass

2.6-Dinitrotoluene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Duplicate
Semivolatile Organics Result 1 Result 2 RPD
3&4-Methylphenol (m&p-Cresol) M12-Au19733 CP mg/kg < 0.4 < 0.4 <1 30% Pass
3-Methylcholanthrene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
3.3'-Dichlorobenzidine M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
4-Aminobiphenyl M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
4-Bromophenyl phenyl ether M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
4-Chloro-3-methylphenol M12-Au19733 CP mg/kg < 1 < 1 <1 30% Pass
4-Chlorophenyl phenyl ether M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
4-Nitrophenol M12-Au19733 CP mg/kg < 5 < 5 <1 30% Pass
4.4'-DDD M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
4.4'-DDE M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
4.4'-DDT M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
7.12-Dimethylbenz(a)anthracene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
a-BHC M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Acenaphthene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Acenaphthylene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Acetophenone M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Aldrin M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Aniline M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Anthracene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
b-BHC M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benz(a)anthracene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(a)pyrene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(b)fluoranthene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(g.h.i)perylene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(k)fluoranthene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzyl chloride M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Bis(2-chloroethoxy)methane M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Bis(2-chloroisopropyl)ether M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Bis(2-ethylhexyl)phthalate M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Butyl benzyl phthalate M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Chrysene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
d-BHC M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Di-n-butyl phthalate M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Di-n-octyl phthalate M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Dibenz(a.h)anthracene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Dibenz(a.j)acridine M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Dibenzofuran M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Dieldrin M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Diethyl phthalate M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Dimethyl phthalate M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Dimethylaminoazobenzene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Diphenylamine M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Endosulfan I M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Endosulfan II M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Endosulfan sulphate M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Endrin M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Endrin aldehyde M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Endrin ketone M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Fluoranthene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Fluorene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
g-BHC (Lindane) M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Heptachlor M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Duplicate
Semivolatile Organics Result 1 Result 2 RPD
Heptachlor epoxide M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Hexachlorobenzene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Hexachlorobutadiene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Hexachlorocyclopentadiene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Hexachloroethane M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Indeno(1.2.3-cd)pyrene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Methoxychlor M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
N-Nitrosodibutylamine M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
N-Nitrosodipropylamine M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
N-Nitrosopiperidine M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Naphthalene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Nitrobenzene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Pentachlorobenzene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Pentachloronitrobenzene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Pentachlorophenol M12-Au19733 CP mg/kg < 1 < 1 <1 30% Pass
Phenanthrene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Phenol M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Pronamide M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Pyrene M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Trifluralin M12-Au19733 CP mg/kg < 0.5 < 0.5 <1 30% Pass

First Reported: Aug 30, 2012

Date Reported: Aug 30, 2012

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

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Organic samples had Teflon liners Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Qualifier Codes/Comments
Code Description

N01
F2 is determined by arithmetically subtracting the "naphthalene" value from the ">C10-C16" value.  The naphthalene value used in this calculation is obtained from volatiles
(Purge & Trap analysis).

N02

Where we have reported both volatile (P&T GCMS) and semivolatile (GCMS) naphthalene data, results may not be identical.  Provided correct sample handling protocols have
been followed, any observed differences in results are likely to be due to procedural differences within each methodology.  Results determined by both techniques have passed
all QAQC acceptance criteria, and are entirely technically valid.

N04
F1 is determined by arithmetically subtracting the "Total BTEX" value from the "C6-C10" value.  The "Total BTEX" value is obtained by summing the concentrations of BTEX
analytes.  The "C6-C10" value is obtained by quantitating against a standard of mixed aromatic/aliphatic analytes.

Authorised By

Natalie Krasselt Client Services

Carroll Lee Senior Analyst-Volatile (VIC)

Emily Rosenberg Senior Analyst-Metal (VIC)

Mary Makarios Senior Analyst-Inorganic (VIC)

Stacey Jenkins Senior Analyst-Organic (VIC)

Glenn Jackson
Laboratory Manager

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request
mgt-LabMark shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall mgt-LabMark be liable for consequential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

First Reported: Aug 30, 2012

Date Reported: Aug 30, 2012

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

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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Appendix E  
Data Quality Review 

4549 Geelong-Ballan Rd, Fiskville, Vic 

This appendix validates the analytical data for the Quality Assurance (QA) and Quality Control 
(QC) documentation.  Quality assurance encompasses the actions, procedures, checks and 
decisions undertaken to ensure sample integrity and representativeness, and the reliability and 
accuracy of analysis results.  The QA documentation should also include an indication of the 
Data Quality Objectives sought in relation to each significant action, test or process involved in 
the assessment. 

QC activities measure the effectiveness of the QA procedures by undertaking testing, and then 
comparing results to previously established objectives.  QC work will include the internal 
laboratory testing as well as results of QC samples submitted such as trip blanks and 
duplicates.  The quality of the information and/or data is deemed satisfactory when the QC 
results demonstrate that agreed objectives have been met. 

A summary of the QA QC review is provided in the following table: 

QA/QC Aspects Evidence & Evaluation 

QA Documentation 

Project Quality Plan/Work 
Plan and Data Quality 
Objectives 

Cardno Lane Piper was engaged by Ashurst (“the Client”) in May 2012, to 
provide specialist advice on the management of chemical contamination 
issues at the CFA Fiskville Training facility (“the Site”).  
Cardno Lane Piper prepared work plans during the course of the 
assessment.  A quality control program was implemented during the 
assessment and the quality assurance procedures have been reiterated in 
the report.  In addition, a health and safety plan was also prepared for the 
assessment. 
The Data Quality Objectives were expressed in terms of the purpose of the 
assessment and the relevant assessment criteria. 

Data Representativeness 

Use of Composites No composite samples were recovered by Cardno Lane Piper. 

Holding Times 

Soil: Chain of custody and laboratory reports provide evidence of holding 
times.  Holding time exceedances were identified for some VOCs and 
several SVOCs for the majority of analysed samples recovered from 
sample locations SB01 to SB28. The exceedances were minor. Samples 
were preserved in an ice box and laboratory refrigerators prior to extraction, 
so the exceedance is unlikely to have impacted the analysis results.  
Additionally, boreholes BH1 to BH10 targeted the fuel storage areas where 
VOCs and SVOCs were of most concern, and these samples were all 
within the relevant holding times.

Background samples No offsite soil samples were collected.  

Verification of field 
procedures 

The methodology conducted during the soil investigation were generally in 
conformance with the work plan and the requirements of the field work 
standard practice.  
Appropriate OH&S and site controls were adopted on the site. Non-
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QA/QC Aspects Evidence & Evaluation 
disposable equipment was decontaminated between soil samples recovery 
with decon 90 and deionised water.  A new pair of nitrile rubber gloves was 
worn for each sample and during equipment cleaning,  further reducing the 
possibility of cross contamination.    
Samples were stored in glass jars provided by a NATA accredited 
laboratory, and placed in an ice box during transit. 

Data Precision & Accuracy 

QC Testing –  
Blind Replicates  
(Primary Lab) 

Soil 
 Acceptance Criteria: RPD < 50% 
 Soil Samples Analysed: 72 
 Blind Replicate Samples Analysed: 5 
 Blind Replicate Analyte Pairs: 657 
 Number of Analyte Pairs Exceeding Criteria: 6 
 Percentage of Analyte Pairs Exceeding Criteria: 0.91% 

The RPD exceedances are confined to metals (chromium, copper, nickel 
and vanadium). The variability between of metals concentrations in QC 
sample pairs was similar to the variability of metals concentrations across 
the site, indicating that the elevated RPDs could be due to the varying 
concentrations in the soils. 
RPD calculations are presented in Appendix B.

QC Testing –  
Field Splits 
(Secondary Lab) 

Soil 
 Acceptance Criteria: RPD < 50% 
 Soil Samples Analysed: 72 
 Field Split Samples Analysed: 3 
 Field Split Analyte Pairs: 579 
 Number of Analyte Pairs Exceeding Criteria: 9 
 Percentage of Analyte Pairs Exceeding Criteria: 1.55% 

The RPD exceedances are confined to metals (chromium, cobalt, copper, 
manganese, nickel vanadium and zinc). As with the blind replicates, results 
were generally similar to the concentrations recorded across the site, and 
the elevated RPDs are probably due to the variability in the soil 
concentrations.  
RPD calculations are presented in Appendix B.

Trip Blanks Nine trip blank samples were analysed for TPH (C6 – C10). All results were 
below the laboratory reporting limit.

Laboratory Internal QC 

Evidence of the laboratories internal QC testing is present and complete in  
laboratory reports. Some QA criteria were exceeded for surrogate samples, 
matrix spikes, laboratory control samples and laboratory duplicates. The 
criteria exceedances were typically for metals, VOCs and SVOCs. 
However, the majority of results were within the laboratories QA criteria and 
are therefore considered acceptable.  

Laboratory Method 
Detection Limit 

Laboratory reports indicate the method detection limits were appropriate 
and lower than the respective assessment criteria.  

NATA endorsement of 
laboratory reports 

MGT - LabMark and ALS Laboratories are both NATA accredited for 
analyses performed. Laboratory reports were stamped with the NATA 
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QA/QC Aspects Evidence & Evaluation 
endorsement stamp and signature. 

Calibration of Field 
Equipment 

Equipment used during the soil investigation was calibrated by the supplier 
prior to use. The equipment calibration certificate are provided in Appendix 
F.

Decontamination and 
Equipment Blanks 

Five rinsate blanks were collected and analysed for metals, BTEX and 
TPH. No analytes were detected above the laboratory reporting limit.

Data Comparability 

Standard Procedures Fieldwork procedures are detailed in the report and were comparable for 
each phase of assessment. 

Qualified Personnel The staff involved in managing and reviewing the project and those 
involved in fieldwork are qualified personnel. 

Volatile Losses Samples were preserved and SVOCs were detected in several samples, 
indicating that volatile losses have not occurred. 

Sample Integrity Field Chain of Custody/Laboratory request forms can be found in the 
Appendix F of this report.

Data Completeness 

Completeness of test 
program 

The scope of work undertaken was generally consistent with that required 
to characterise the site as set out in the Work Plan. 

Validity of Data Set 

Some exceedances of QA criteria were observed in field and laboratory QC 
samples. However, these exceedances were relatively rare and do not 
appear to be representative of sampling or analysis errors.  
There were several holding time exceedances, however these were only 
minor exceedances, and were not observed at locations that were of most 
concern for the relevant compounds exceeding holding times. Additionally, 
the samples were preserved in accordance with the QA plan, reducing the 
likelihood of impact from increased holding times. 
The data set used as the basis for the soil assessment is therefore 
considered valid and complete.
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Property Report from www.land.vic.gov.au  on 10 July 2012 01:55 PM

Address: 4549 GEELONG-BALLAN ROAD FISKVILLE 3342
Lot and Plan Number: This site has 4 parcels. See table below.
Standard Parcel Identifier (SPI): See table below.
Local Government (Council): MOORABOOL Council Property Number: 124720
Directory Reference: VicRoads   77 E4

This property is in a designated bushfire prone area.
Special bushfire construction requirements apply.
Further information about the building control system and building in bushfire prone areas can be found 
on the Building Commission website www.buildingcommission.com.au

Parcel Details

Lot/Plan or Crown Description SPI
Lot 1 TP845669 1\TP845669
Lot 2 TP845669 2\TP845669
Lot 3 TP845669 3\TP845669
Lot 4 TP845669 4\TP845669

State Electorates
Legislative Council: WESTERN VICTORIA (2005)
Legislative Assembly: BALLARAT EAST (2001)

Utilities
Regional Urban Water Business: Central Highlands Water
Rural Water Business: Southern Rural Water
Melbourne Water:  inside drainage boundary
Power Distributor: POWERCOR   (Information about choosing an electricity retailer)

Planning Zone Summary
Planning Zone: FARMING ZONE (FZ)

SCHEDULE TO THE FARMING ZONE 
Planning Overlays: DESIGN AND DEVELOPMENT OVERLAY (DDO)

DESIGN AND DEVELOPMENT OVERLAY - SCHEDULE 2 (DDO2)
ENVIRONMENTAL SIGNIFICANCE OVERLAY (ESO)
ENVIRONMENTAL SIGNIFICANCE OVERLAY - SCHEDULE 1 (ESO1)

Heritage Register: VHR H2277  -  AUSTRALIAN BEAM WIRELESS TRANSMITTING STATION

Copyright © - State Government of Victoria
Disclaimer: This content is provided for information purposes only. No claim is made as to the accuracy or
authenticity of the content. The Victorian Government does not accept any liability to any person for the
information provided. Read the full disclaimer at www.land.vic.gov.au/disclaimer
4549-GEELONG-BALLAN-ROAD-FISKVILLE-BASIC-PROPERTY-REPORT Page 1 of 2



Planning scheme data last updated on 6 July 2012.
A planning scheme sets out policies and requirements for the use, development and protection of land. 
This report provides information about the zone and overlay provisions that apply to the selected land.
Information about the State, local, particular and general provisions of the local planning scheme that may affect 
the use of this land can be obtained by contacting the local council  or by visiting Planning Schemes Online
This report is NOT a Planning Certificate issued pursuant to Section 199 of the Planning & Environment Act 1987.
It does not include information about exhibited planning scheme amendments, or zonings that may abut the land. 
To obtain a Planning Certificate go to Titles and Property Certificates
For details of surrounding properties, use this service to get the Reports for properties of interest
To view planning zones, overlay and heritage information in an interactive format visit Planning Maps Online
For other information about planning in Victoria visit www.dpcd.vic.gov.au/planning
Heritage Register data last updated on 29 June 2012.
This report is NOT a Heritage Certificate issued pursuant to Section 50 of the Heritage Act 1995. 
It does not show places which may be under consideration for inclusion in the Victorian Heritage Register. 
For more information on the Victorian Heritage Register go to Victorian Heritage Database
Other information about the heritage status of this property, how to obtain a Heritage Certificate,
and any heritage approvals that may be required, may be obtained from Heritage Victoria

Area Map

Copyright © - State Government of Victoria
Disclaimer: This content is provided for information purposes only. No claim is made as to the accuracy or
authenticity of the content. The Victorian Government does not accept any liability to any person for the
information provided. Read the full disclaimer at www.land.vic.gov.au/disclaimer
4549-GEELONG-BALLAN-ROAD-FISKVILLE-BASIC-PROPERTY-REPORT Page 2 of 2



Planning Property Report
From www.dpcd.vic.gov.au/planning on 16 November 2012 03:16 PM

Address: 4549 GEELONG-BALLAN ROAD FISKVILLE 3342
Lot and Plan Number: Lot 1 TP845669 
This property has a total of 4 parcels. 
For full parcel details get the free Basic Property report at Property Reports
Local Government (Council): MOORABOOL Council Property Number: 124720
Directory Reference: VicRoads   77 E4

Planning Zone
FARMING ZONE (FZ)
SCHEDULE TO THE FARMING ZONE 

Note: labels for zones may appear outside the actual zone - please compare the labels with the legend.

Copyright © - State Government of Victoria
Disclaimer: This content is provided for information purposes only. No claim is made as to the accuracy or
authenticity of the content. The Victorian Government does not accept any liability to any person for the
information provided. Read the full disclaimer at www.land.vic.gov.au/home/copyright-and-disclaimer
4549-GEELONG-BALLAN-ROAD-FISKVILLE-PLANNING-PROPERTY-REPORT Page 1 of 4



Planning Overlays

DESIGN AND DEVELOPMENT OVERLAY (DDO)
DESIGN AND DEVELOPMENT OVERLAY - SCHEDULE 2 (DDO2)

ENVIRONMENTAL SIGNIFICANCE OVERLAY (ESO)
ENVIRONMENTAL SIGNIFICANCE OVERLAY - SCHEDULE 1 (ESO1)

Copyright © - State Government of Victoria
Disclaimer: This content is provided for information purposes only. No claim is made as to the accuracy or
authenticity of the content. The Victorian Government does not accept any liability to any person for the
information provided. Read the full disclaimer at www.land.vic.gov.au/home/copyright-and-disclaimer
4549-GEELONG-BALLAN-ROAD-FISKVILLE-PLANNING-PROPERTY-REPORT Page 2 of 4



Planning Overlays Legend

Note: due to overlaps some colours on the maps may not match those in the legend.

Heritage Register
This property is affected by an entry on the Victorian Heritage Register.
View information about VHR Number H2277  -  AUSTRALIAN BEAM WIRELESS TRANSMITTING STATION
Heritage Register data last updated on 15 November 2012.
This report is NOT a Heritage Certificate issued pursuant to Section 50 of the Heritage Act 1995. 
It does not show places which may be under consideration for inclusion in the Victorian Heritage Register. 
For more information on the Victorian Heritage Register go to Victorian Heritage Database
Other information about the heritage status of this property, how to obtain a Heritage Certificate,
and any heritage approvals that may be required, may be obtained from Heritage Victoria

Copyright © - State Government of Victoria
Disclaimer: This content is provided for information purposes only. No claim is made as to the accuracy or
authenticity of the content. The Victorian Government does not accept any liability to any person for the
information provided. Read the full disclaimer at www.land.vic.gov.au/home/copyright-and-disclaimer
4549-GEELONG-BALLAN-ROAD-FISKVILLE-PLANNING-PROPERTY-REPORT Page 3 of 4



Further Planning Information
Planning scheme data last updated on 15 November 2012.
A planning scheme sets out policies and requirements for the use, development and protection of land. 
This report provides information about the zone and overlay provisions that apply to the selected land.
Information about the State, local, particular and general provisions of the local planning scheme that may affect 
the use of this land can be obtained by contacting the local council or by visiting  Planning Schemes Online
This report is NOT a Planning Certificate issued pursuant to Section 199 of the Planning & Environment Act 1987.
It does not include information about exhibited planning scheme amendments, or zonings that may abut the land. 
To obtain a Planning Certificate go to Titles and Property Certificates
For details of surrounding properties, use this service to get the Reports for properties of interest
To view planning zones, overlay and heritage information in an interactive format visit Planning Maps Online
For other information about planning in Victoria visit www.dpcd.vic.gov.au/planning

Copyright © - State Government of Victoria
Disclaimer: This content is provided for information purposes only. No claim is made as to the accuracy or
authenticity of the content. The Victorian Government does not accept any liability to any person for the
information provided. Read the full disclaimer at www.land.vic.gov.au/home/copyright-and-disclaimer
4549-GEELONG-BALLAN-ROAD-FISKVILLE-PLANNING-PROPERTY-REPORT Page 4 of 4



VOLUME 09503 FOLIO 693                            Security no :  124042757743V 
                                                  Produced 09/08/2012 12:55 pm 

LAND DESCRIPTION 

Lots 1,2,3 and 4 on Title Plan 845669K (formerly known as part of Crown 
Allotment 2 Section 16, Crown Allotments 3 and 8 Section 16, part of Crown 
Allotment 9 Section 16 Parish of Yaloak). 
PARENT TITLE Volume 03538 Folio 516 
Created by instrument K206778 21/12/1982 

REGISTERED PROPRIETOR 

Estate Fee Simple 
Sole Proprietor 
    COUNTRY FIRE AUTHORITY 
    K206778 21/12/1982 

ENCUMBRANCES, CAVEATS AND NOTICES 

    Any encumbrances created by Section 98 Transfer of Land Act 1958 or Section 
    24 Subdivision Act 1988 and any other encumbrances shown or entered on the 
    plan set out under DIAGRAM LOCATION below. 

DIAGRAM LOCATION 

SEE TP845669K FOR FURTHER DETAILS AND BOUNDARIES 

ACTIVITY IN THE LAST 125 DAYS

NIL

DOCUMENT END

Copyright State of Victoria. This publication is copyright. No part may be reproduced by any process except in accordance with the provisions of the Copyright
Act and for the purposes of Section 32 of the Sale of Land Act 1962 or pursuant to a written agreement. The information is only valid at the time and in the form
obtained from the LANDATA REGD TM System. The State of Victoria accepts no responsibility for any subsequent release, publication or reproduction of the
information.

Title 9503/693 Page 1 of 1



Imaged Document Cover Sheet

The document following this cover sheet is an imaged document supplied by LANDATA®, 
Land Victoria.

Document Type plan
Document Identification TP845669K

Number of Pages

(excluding this cover sheet)

1

Document Assembled 09/08/2012 13:00

Copyright and disclaimer notice:
© State of Victoria. This publication is copyright. No part may be reproduced by any process except
in accordance with the provisions of the Copyright Act and for the purposes of Section 32 of the Sale
of Land Act 1962 or pursuant to a written agreement. The information is only valid at the time and in
the form obtained from the LANDATA® System. The State of Victoria accepts no responsibility for
any subsequent release, publication or reproduction of the information.

The document is invalid if this cover sheet is removed or altered.
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APPENDIX H

CRITERIA FOR PETROLEUM HYDROCARBONS, PFC AND 
DIOXINS.

1 INTRODUCTION

Criteria suitable for screening risks relevant to human health and ecological impacts are not 
currently available from Australian authorities for large number of chemical compounds. This 
includes many of the compounds included in the analytical suite as part of Cardno Lane 
Piper’s (CLP) investigation at Fiskville Training College (‘the Site’). This appendix provides a 
summary and justification of the criteria selected for certain compounds for which there is no 
local guidance. Compounds considered in this appendix are those potentially related to hot fire 
training activities; i.e. dioxins, petroleum hydrocarbons and perfluorinated compounds (PFC).

This appendix provides a summary of the following:
 Considerations in selecting human health screening criteria (Section 2).
 Considerations in selecting ecological screening criteria (Section 3).
 A summary of adopted criteria for dioxins, petroleum hydrocarbons and PFC is provided in 

Sections 4 to 6. Note that a limited review of available ecological criteria for PFC available
from overseas agencies is also provided.

Criteria adopted for water (Table 1-1) and soil (Table 1-2) that are relevant to 
commercial/industrial land use and fine grained soil are provided below. For other land uses 
(agriculture) and soil types (coarse grained soil), the relevant sections for the specific 
compounds should be consulted in order to select appropriate criteria. Exceedance of these 
criteria does not necessarily indicate a potential risk, but should be a trigger for more detailed 
investigation. 

Appendix H.docx Page 2
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Table 1-1: Adopted Criteria for Water (μg/L).

Compound EIL Water Source (EIL)
Human Health
Drinking Water

Source (Human 
Health)

Dioxins No value - 7.9x10-6 or 7.9 pg/L Derived in house
Benzene 300 NEPC (1999) 1 NHMRC (2011)
Toluene 300 NEPC (1999) 800 NHMRC (2011)
Xylene No value NEPC (1999) 600 NHMRC (2011)
Ethyl Benzene 90 CCME (1999c) 300 NHMRC (2011)
F1 (C6 to C10) No value - 15,000 WHO (2008)
F2 (C>10 to C16) No value - 90 WHO (2008)
F3 (C>16 to C34) No value - 90 WHO (2008)
F4 (C>34 to C40) No value - No value -
PFOS 5.1 Geisy (2009) 0.2 US EPA (2009a)
PFOA 1,700 MPCA (2007a) 0.4 US EPA (2009a)
6:2 FTS 5.1 Adopted PFOS 0.2 Adopted PFOS

Table 1-2: Adopted Criteria for Soils (mg/kg).

Compound EIL Soil
(Sediment)

Human Health
Direct Contact Sources

Dioxins 0.85x10-6 or 0.85ng/kg 4x10-6 or 4ng/kg CCME (2001 & 2002)
Benzene 310 11 CCME (2004a)
Toluene 330 82,000 CCME (2004b)
Xylene 230 560,000 CCME (2004c)
Ethyl Benzene 430 36,000 CCME (2004d)

F1 (C6 to C10)
217 - Warne (10010) 

- 19,000 CCME 2008

F2 (C>10 to C16)
172 - Warne (2010) 

- 10,000 CCME 2008

F3 (C>16 to C34)
2500 - CCME 2008

- 28,000 NEPC (1999)

F4 (C>34 to C40)
6600 - CCME 2008

- Res NEPC (1999)

PFOS 0.37 (0.067) - EA 2004
- 6 US EPA (2009b)

PFOA - 16 US EPA (2009b)

6:2 FTS 0.37 (0.067) 6 Adopted from PFOS
values

EILs for sediments are provided in brackets for PFOS and 6:2FTS.
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2 ASSUMPTIONS - HUMAN HEALTH SCREENING CRITERIA

The screening criteria adopted for dioxins, petroleum hydrocarbons and PFC in investigations 
at the Site are based on the following assumptions:
 Land Use: Criteria for human health are based on land use at the Site being 

commercial/industrial. Where agricultural use is relevant, the section for the relevant 
compound (below) should be consulted in order to select appropriate criteria.

 Soil Type: The predominant soil type on-site is silty clay. However, there are areas on-site 
which include coarse-grained soils (e.g. around Dams 1 and 2). Criteria for fine-grained
soils are provided in the summary in Section 1. Where coarse-grained soils are identified,
the section for the relevant compound (below) should be consulted in order to select 
appropriate criteria.

The following provides a summary of the approach adopted for screening criteria in the 
assessment of human health impacts:
 Water: Drinking water guidelines are generally adopted as conservative criteria for an 

initial screen of human health impacts from surface waters. 
 Soils: The criteria considered are based on direct contact with soil1. Criteria relevant to soil

vapour are not considered here for volatile fractions of petroleum hydrocarbons (F1 and 
F2). For the soil-vapour criteria please refer to CRC (2011).

 Sediments: In general, soil quality guidelines are adopted as criteria for sediment where no 
suitable criteria are available.

1 Direct contact with soil refers to ingestion of soils and/or dermal contact with soils
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3 CONSIDERATIONS FOR SELECTING ECOLOGICAL 
SCREENING CRITERIA

The selection of suitable ecological screening criteria is dependent on a number of factors 
including consideration of the management goal (e.g. protection of aquatic ecosystems), the 
type of water body and the ecotoxicological information considered in their derivation and an 
appropriate level of protection to be afforded. In order to ensure appropriate consideration was 
given to selecting an appropriate criterion from overseas agencies this review was conducted 
in accordance with the following steps as outlined in ANZECC (2000):
 Define the Management Aims: This requires knowledge of an ecosystem, potential impacts 

to the ecosystem and an understanding of the approach used to select (and/or derive) 
appropriate criteria for use in Australia based on Australian and New Zealand Water 
Quality Guidelines (ANZECC 2000). Criteria are used in Australia based on an 
appropriate level of protection afforded an aquatic ecosystem, i.e. selecting a percentage 
of species in an ecosystem that require protection. The steps used in the process are as 
follows:
1. Describe the water body to be protected.
2. Determine Environmental values to be protected.
3. Determine the level of protection.
4. Identify environmental concerns.
5. Determine major natural and anthropogenic factors affecting the ecosystem:
6. Determine management goals: 

 Determine appropriate screening criteria or trigger values: A review of available criteria is 
provided.

The six steps required for defining the management aims of downstream waterways are 
discussed below.

3.1 Describe the water body to be protected

The surface water bodies considered are Lake Fiskville (located on the Site) and waterways 
downstream of the Site, which have previously been described (Cardno, 2014). A summary of 
these water bodies and the degree of modification is outlined below:
 Lake Fiskville: The Lake is a man-made feature created by damming the Beremboke 

Creek, before CFA occupied the Site. It is occasionally used by CFA as an emergency 
water source (perhaps once annually in drought. The lake is a highly modified ecosystem 
which now supports extensive growth of macrophytes (including emergent rushes and 
submerged/floating plants) and numerous water birds including black swans, cormorants, 
moorhens and black ducks. The lake also supports a population of introduced fish (redfin, 
mosquitofish) as well as eels and yabbies.

 The Beremboke Creek: A small, shallow, stream which leaves the Site at its southern 
boundary and runs through pasture on adjacent land. Dams are also located along or 
adjacent to the creek downstream of the Site. These dams are believed to be used for 
stock water. Limited flora is evident in this section of the creek. The creek is considered a 
highly modified and ephemeral water body.

 The former marsh swamp area: The swamp (which starts approximately 6km downstream 
of the Site and extends to 9.5km from the Site) has been drained for agricultural use and 
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currently includes at least one drainage channel. The swamp is also considered a highly 
modified ecosystem.

 The Eclipse Creek: This creek is the continuation of Beremboke Creek, downstream of the 
swamp. The creek runs through pasture and is also considered highly modified and 
ephemeral. A shallow water hole near the site of inspection was observed to be choked 
with emergent rushes.

 The Moorabool River: Eclipse Creek flows into the Moorabool River approximately 20 km 
downstream of Lake Fiskville. The river has extensive riparian habitat with minimal 
disturbance which supports native flora and fauna including various fish species. However, 
there are various barriers that prevent fish movement. Environmental releases from Lal Lal 
Reservoir were made to improve salinity, conductivity, and reduce impact on fish by 
allowing improved movement between ponds (CCMA 2009). Releases were considered 
necessary as an assessment of in-stream river health rated the river as being in poor to 
very poor condition due to competing demands which “has led to severe alteration of the 
river’s natural flow regime”. Competing demands include; impact from farm dams, 
extraction of groundwater and possibly climate change (CCMA 2009). The Moorabool 
River is considered moderately modified.

Note that the Beremboke Creek, the Swamp drainage channel and the Eclipse Creek are 
ephemeral in nature. The Moorabool River is considered ephemeral in in some years with 
extreme seasonal fluctuations.

3.2 Identify Environmental values to be protected

Relevant ecological receptors to be considered include biota supporting ecological processes 
(e.g. microorganisms), wildlife (e.g. piscatorial birds) and flora (native and introduced). 

Lake Fiskville and the Moorabool River both support fauna and flora.  Hence, ecological 
considerations include potentially undesirable impacts to aquatic life and secondary 
exposures2 to wildlife (birds, mammals). The ephemeral nature of the Beremboke Creek, a
drainage channel and Eclipse Creek suggests there is limited opportunity for ecological 
receptors to be present in this ecosystem. 

3.3 Determine the level of protection

The ANZECC (2000) guidelines outline three different levels of protection depending on the
state of the ecosystem. The levels of protection for the different surface water bodies are as 
follows:
 Pristine and/or high conservation value ecosystems: These ecosystems are afforded 99%

protection in Australian aquatic ecosystems. Surface water bodies downstream of the Site 
do not fit this description.

 Slightly to moderately disturbed ecosystems: The level of protection afforded these 
ecosystems is 95%. The Moorabool River is considered to be moderately modified. Should 
water flows in the River increase above levels in 2008 and the impacts from farming 
reduce, then the river may return to a slightly modified state. Other barriers preventing this 
River from being considered pristine include barriers that prevent fish movement.

 Highly disturbed ecosystems: The default level of protection for these ecosystems is 90% 
or 80% depending on state jurisdiction. Choosing a higher level of protection (e.g. 95%) 
might be applied in circumstances when an aim is to improve quality of water in the system 

2 Secondary exposures refer to exposure pathways where the receiving organism is not directly exposed to a 
contaminant in water or soil, e.g. animals higher in the food chain which eat smaller animals.
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(ANZECC 2000). Lake Fiskville, the Beremboke Creek, the drainage channel and the 
Eclipse Creek are considered to be highly modified surface water bodies. Flora and Fauna 
are abundant around Lake Fiskville, limited in the creeks and assumed to be limited in the 
drainage channel.

Note that the level of protection refers to the percentage of species that should be protected by 
a selected screening criterion. As an example, a protection level of 95% is meant to protect 
95% of all aquatic species in a surface water body. For highly disturbed ecosystems a higher 
level of protection is ideal where the long-term aim is to improve water quality, particularly 
where a management goal is that there is no change in biodiversity in the impacted 
ecosystem. For highly disturbed ecosystems this means that “the same guidelines as for 
slight-moderate disturbed systems” might be applied (ANZECC 2000).

3.4 Identify environmental concerns 

PFCs and petroleum hydrocarbons have been identified in Lake Fiskville and creeks 
downstream of the site as a result of on-site activities, i.e.  hot-fire training. Petroleum 
hydrocarbons have widespread use. The use of PFCs is becoming increasingly widespread,
as is the presence of PFCs in the in the environment. PFCs are used in various consumer 
products including carpets, pots, pans, paper, etc.). Dioxins are also considered here as they 
may be present as a result of the combustion that occurs during hot-fire training.

PFCs are fluorosurfactants that have been identified as compounds of environmental concern 
as they have been detected in water and sediment of various water bodies including Lake 
Fiskville and in the downstream. Some PFCs have also been identified in samples from fish, 
crustaceans, and aquatic plants. The PFCs of most interest are Perfluorooctane Sulfonic Acid 
(PFOS), Perfluorooctane Carboxylic Acid (PFOA) and 6:2 Fluorotelomer Sulphonic Acid (6:2 
FTS). There is the potential for PFC to bioaccumulate in the environment.  Therefore, in some 
cases it may be considered necessary to increase the level of protection (e.g. 98% instead of 
95% and 85% instead of 80%).

3.5 Major natural and anthropogenic factors affecting the ecosystem

PFCs and petroleum hydrocarbons have been identified in Lake Fiskville and creeks 
downstream of the Site associated with on-site activities, i.e. hot-fire training. Dioxins are also 
considered as a result of combustion that occurs during training. PFCs in particular are 
becoming more widespread in the environment as a result of their use in various consumer 
products (carpets, pots, pan, paper, etc.).

3.6 Determine management goals 

The primary management goal is the protection of aquatic ecosystems downstream of the 
Site. Consideration is also given to the protection of wildlife dependent on these ecosystems 
such as water birds (secondary exposures) and primary industries (mammals, stock drinking 
water). Therefore, consideration is given to identify criteria that protect the following:
 Aquatic Ecosystems (including water and sediment)
 Mammalian Species and Birds
 Biota and organisms (in the soil compartment)
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3.7 Determine Appropriate Screening Criteria or Trigger Values

Criteria for dioxins and petroleum hydrocarbons are mainly adopted from Australian guidance 
(limited) or Canada, specifically from Canadian Council of Ministers of the Environment 
(CCME). Limited guidance is available for criteria for PFC. Therefore, screening criteria for 
PFC are adopted with consideration given to:
 How these sorts of criteria are derived in Australia (Section 3.8)
 The criteria adopted for protection of management goals (Section 6)
 The relevant criteria identified in available literature (Section 6).

3.8 Summary of How Ecological Criteria are Derived in Australia

This section provides a short summary of how criteria should be applied/derived in Australia. 
ANZECC (2000) should be consulted for a detailed description. Three grades of criteria are 
outlined by ANZECC (2000) that are defined by the amount of ecotoxicological data available 
and hence the level of confidence that can be afforded them. They are classified as either 
high, moderate or low reliability criteria and are broadly summarised as follows:
 High reliability criteria: A statistical distribution approach is used based on chronic data 

from multiple species.
 Moderate reliability criteria: Similar to approach for the high reliability criteria above except 

that acute toxicity data is used in statistical distribution and then converted to a chronic 
value. 

 Low reliability criteria: An assessment factor (AF) approach is utilised. These criteria are 
screening in nature and should be as interim values, due to uncertainties in their 
derivation. According to ANZECC (2000), “there is no reliable way to predict what changes 
in ecosystem protection are provided by an arbitrary reduction in the factor”.

The majority of ecological criteria identified in the following sections have been derived using 
one of the approaches outlined above.
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4 DIOXINS

Criteria for dioxins are typically derived for soils and sediments but not for water. Dioxins (and
furans) have very low water solubility.  Therefore, they are most likely to partition to soils and 
sediments. For this reason, neither the WHO (2010) nor the CCME (2002) have derived water 
quality guidelines for these substances and analysis of water was not included as part of the 
National Dioxin Program (DEH 2005). This indicates that soils and sediments are of primary 
concern for human health and ecological impacts. A summary of criteria available for dioxins is 
provided in Table 4-1, including a human health-based criterion for water derived in-house by 
CLP.

Table 4-1: Adopted Criteria for Dioxins.

Criteria Water (pg/L) Source Soil (ng/kg) Source
Human Health 7.9 Derived in-house a 4b CCME (2002)
Ecological nv - 0.85c CCME (2001)
nr = not relevant, nv = no suitable value identified in literature.
a. Based on a Tolerable Monthly Intake from NHMRC (2002) for Dioxins & Furans (70pg/kg.bw/month), a 70kg person drinking 

2L water per day and only 10% is permitted to come from this pathway. (i.e. 70pg/kg.bw/month ÷ 31 days x 0.1 x 70kg.bw ÷ 
2L/day = 7.9pg/L)

b. The adopted screening value for dioxins is set for various land uses with the most sensitive population identified as a toddler. 
A provisional screening value of 175ng/kg for an adult, also derived by CCME 2002), should be given consideration for 
commercial/industrial sites where access to soils, by the general public (especially children)  is restricted

c. A probable effect level of 21.5ng/kg was also noted in CCME (2001).

Detection levels for dioxins are likely to result in a toxic equivalency (TEQ) value that is greater 
than this provisional screening criterion. Therefore, consideration will be required of dioxin 
results to the conservatisms in the derivation of this criterion:
 That only 10% of dioxins are permitted via this pathway (ingestion). Dioxins from other 

sources are assumed to be low therefore the amount of dioxins permitted from this 
pathway could be higher, e.g. 50% which would result in a criterion of 39.5 pg/L.

 The assumption that dioxins are present at half the limit of reporting should be tested. An 
assessment of the dioxins that have contributed to the TEQ calculation should be made,
i.e. are they all at non-detect levels.

 Whether the water being assessed is used for drinking water at the relevant location.
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5 PETROLEUM HYDROCARBONS

Petroleum hydrocarbons include benzene, toluene, xylene, ethylbenzene and four Total 
Petroleum Hydrocarbons (TPH) fractions (F1, F2, F3 and F4). There are criteria available for 
some of these compounds in Australia (e.g. ecological criteria for benzene in NEPC (1999). 
These are supplemented by criteria available from the CCME and the World Health 
Organisation (WHO). Where criteria are available from both sources, the NEPC (1999) takes
precedence.

5.1 Human Health criteria for petroleum hydrocarbons

Human health screening criteria for petroleum hydrocarbons in water are based on drinking 
water guidelines.  Soil criteria are also available for these hydrocarbons and have been 
derived for specific land uses. A summary of these criteria is provided in Table 5-1 and 5-2
below.

Table 5-1: Human Health criteria for petroleum hydrocarbons in water (μg/L).

Compound Aromatics Aliphatic Source
Benzene (10-6 risk) 1 (10) nr

NHMRC (2011) (WHO 2008 
criteria in brackets)

Toluenea 800 (700) nr
Xylenea 600 (500) nr
Ethyl Benzenea 300 (300) nr
F1 (C6 to C10) See BTEX 15,000

WHO (2008)F2 (C>10 to C16) 90 300
F3 (C>16 to C34) 90 nv
F4 (C>34 to C40) nv nv
Bolded criteria are adopted for investigations at the Site as land used is considered commercial/industrial targeted 
areas.
nr = not relevant, nv = no suitable value identified in literature.
a. Aesthetic criteria (not considered here) are lower than health based criteria provided for these compounds

Table 5-2: Human Health Criteria for Petroleum Hydrocarbons in Soil (mg/kg).

Compound Commercial Agriculture Source
Benzene (10-6 risk) 11 11 CCME (2004a)
Toluene 82,000 22,000 CCME (2004b)
Xylene 560,000 150,000 CCME (2004c)
Ethyl Benzene 36,000 10,000 CCME (2004d)
F1 (C6 to C10) 19,000 12,000 CCME (2008)F2 (C>10 to C16) 10,000 6,800

F3 (C>16 to C34)
450a or 28,000b

(23000) nv (15,000) NEPC (1999)
(CCME 2008 criteria in 

brackets)F4 (C>34 to C40) 280,000b (Res) nv (21,000)
Bolded criteria are adopted for investigations at the Site as land used is considered commercial/industrial targeted 
areas.
a. Health investigation level for aromatic fraction
b. Health investigation level for aliphatic fraction
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5.2 Review of Ecological Criteria for Petroleum Hydrocarbons

Limited ecological criteria are available for petroleum hydrocarbons in water. Criteria for 
xylene, and the petroleum hydrocarbon fraction F1 to F4 are not available. Ecological criteria 
for water are shown in Table 5-3 below. Ecological criteria for soils, shown in Table 5-4, are 
based on criteria derived by the CCME. A review of these ecological guidelines, reported in 
Warne (2010), concluded that the protocols used in their derivation were suitable for Australia. 
It is noted, however, that for 2 fractions (F1 and F2) lower criteria were calculated by Warne 
(2010). Therefore the values from Warne (2010) take precedent over the criteria from CCME.

Table 5-3: Summary of ecological criteria for petroleum hydrocarbons in water (μg/L).

Compound Aquatic Ecosystems - Fresh 
water Source

Benzene 300 (370) NEPC (1999)
(CCME 1999a, b, in brackets)Toluene 300 (2)

Xylene nv -
Ethyl Benzene 90 CCME (1999c)
F1 (C6 to C10) nv

-F2 (C>10 to C16) nv
F3 (C>16 to C34) nv
F4 (C>34 to C40) nv
Bolded criteria are adopted for investigations at the Site as land used is considered commercial/industrial in 
targeted areas and soils are predominantly silty clay, i.e. a fine grain soil.
nv = no suitable value identified in literature.

Table 5-4: Summary of ecological criteria for petroleum hydrocarbons in soil (mg/kg).

Compound Commercial Agriculture Source
Fine-grained soils
Benzene 310 25 CCME (2004a)
Toluene 330 110 CCME (2004b)
Xylene 230 65 CCME (2004c)
Ethyl Benzene 430 120 CCME (2004d)
F1 (C6 to C10) 320 (217) 210

CCME (2008) 
(Warne (2010) criteria in 

brackets)

F2 (C>10 to C16) 260 (172) 150
F3 (C>16 to C34) 2,500 1,300
F4 (C>34 to C40) 6,600 5,600
Coarse-grained soils
Benzene 180 25 CCME (2004a)
Toluene 250 75 CCME (2004b)
Xylene 350 95 CCME (2004c)
Ethyl Benzene 300 55 CCME (2004d)
F1 (C6 to C10) 320 210

CCME (2008)F2 (C>10 to C16) 260 150
F3 (C>16 to C34) 1,700 300
F4 (C>34 to C40) 3,300 2,800
Bolded criteria are adopted for investigations at the Site as land used is considered commercial/industrial in 
targeted areas and soils are predominantly silty clay, i.e. a fine grain soil.
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6 PERFLUORINATED COMPOUNDS

6.1 Human Health Criteria for Perfluorinated Compounds

A summary of criteria suitable for screening the PFCs relevant to the current investigation is 
provided below in Table 6-1. Drinking water criteria from USEPA (2009) are primarily used for 
screening human health impacts. In the absence of a specific value for 6:2 FTS, the value for 
PFOS is substituted as a conservative approach for screening risks associated with 6:2 FTS.
Included in the table below are criteria derived by RIVM (2010) for secondary exposure 
pathways (e.g. consumption of fish). Before applying the secondary exposure criteria, a range 
of factors need to be considered and readers are referred to RIVM (2010) for specific 
guidance.

Table 6-1: Summary of human health criteria for PFC

Compound Criteria 
Name

Criterion 
Value Source Media

Drinking Water
PFOS, 6:2 FTS PHA 0.2 μg/L USEPA (2009a)

Water
PFOA PHA 0.4 μg/L
PFOS MPCDW,Water 0.53 μg/L RIVM (2010)

PFOS and PFOA GV 0.3 μg/L DWC (2006), DWI 
(2009)

Recreational Guidelines (Water)
A factor of 10x can be applied to drinking water guidelines for primary contact 
recreation as dermal exposure to PFC is considered an incomplete/insignificant 
exposure pathway compared to the oral pathway (NHMRC 2008). This is 
because PFCs in general have low rates of dermal absorption. (e.g. PFOS 
criterion = 0.2 x 10 = 2 μg/L)

Water

Direct Contact With Soil
PFOS, SSL 6 mg/kg USEPA (2009b) Soil
PFOA SSL 16 mg/kg

6:FtS 6 mg/kg Assumes same as 
PFOSa Soil

Secondary Exposure Pathways
PFOS MPCEco, hh,food 0.00065 μg/L RIVM (2010) Water
PFOS MPCHH,food 9.1 ng/g Food (Fish)
PHA = Provisional Health Advisory, GV = guideline value, SSL = Soil Screening Level, MPCDW,Water = Maximum 
Permissible Concentration in drinking water, MPCEco, hhfood = Minimum Permissible Concentration in water with fish 
to be consumed by humans, MPCEco, hhfood = Minimum Permissible Concentration in food (fish) to be consumed by 
humans
a.  Note no criteria was identified for 6:2FtS, as result Cardno Lane Piper adopted PFOS criteria value as a 
screening level only.

Criteria for the secondary exposure pathway criteria as provided in Table 7-1 are provisional 
guideline values that are based on PFOS levels in edible fish (9.1 ng/g, MPCHH,food) or PFOS 
levels in water that edible fish live in. These criteria are not considered “a product safety 
standard” (RIVM 2010). As an example, the MPCHH,food was calculated using a tolerable daily 
intake (TDI) of 0.15μg/kg/day and based on assumptions that:
 The daily human consumption fish products per day is 115g
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 Only 10% of the tolerable daily intake is attributed to this exposure route. 

The MPCHH, food can be adjusted to a value of 348ng/g3 by:
 Substituting a fish consumption consistent with what is typical in Australia, i.e. less than 

30g of fish products per day (enHealth 2012).
 Attributing 100% to this route of exposure as the contribution of PFC from background 

sources is assumed to be very low.

6.2 Review of ecological criteria for perfluorinated compounds

Relevant screening criteria selected from a review of available literature on PFC are provided 
in Table 7-2 below. A short summary of the key studies used by various agencies to derive 
criteria is provided in the following section. A criterion for Alcohol Ethoxylates (AE) has also 
been included as it is likely that fluorosurfactants will be replaced by hydrocarbon surfactants 
in fire-fighting foam products. A review of criteria for hydrocarbon surfactants has not been 
performed.

Table 6-2: Summary of ecological criteria adopted for PFCs

CoPC Criteria 
Name

Criterion 
Value Source Media

Aquatic Ecosystems
AE FTV 140 μg/L ANZECC (2000)

WaterPFOS (6:2FTS) CCC 5.1 μg/L Giesy (2010)
PFOA CC 1,700 μg/L MPCA (2007a)
PFBS CCC 1,938,000 μg/L Giesy (2010)
Biota and Organisms (Soil and Sediment Compartments)
PFOS PNECSoil 373 μg/kg EA (2004) Soil
PFOS SQG 67 μg/kg EA (2004) Sediment
Mammalian Wildlife
PFOS MPCOral 37 μg/kg RIVM (2010) Diet (food)
PFOS MPCEco,sp 0.0026 μg/L RIVM (2010) Water
PFOS ENEV 408 ng/g EC (2006) Liver
Birds
PFOS MPCOral 330 μg/kg RIVM (2010) Diet (food)
PFOS CCC 0.047 μg/L Giesy (2010) Water
Notes: FTV = Freshwater Trigger Value, PNECSoil = Practical No Effect Concentration in soil, CCC = Criteria 
Continuous Concentration, CC = Chronic Criteria, MPCOral = Maximum Permissible Concentration Oral Pathway, 
ENEV = Estimated No Effect Value, SQC = Sediment Quality Guideline.

6.2.1 Criteria for Aquatic Ecosystems

Criteria are available for AE (ANZECC 2000); they are 50 μg/L, 140 μg/L and 360 μg/L for 
99%, 95% and 80% levels of protection respectively. These criteria are only suitable for AE 
and do not apply to other types of hydrocarbon surfactants or fluorosurfactants. Criteria for 
other hydrocarbon surfactants are not discussed further.

Ecological criteria have been derived by various agencies overseas4 for a limited number of 
PFC including PFOS, PFOA and Perfluorobutane Sulfonic Acid (PFBS). The criteria derived 

3 Provisional guideline value = 9.1 x 115 ÷ 30 x 100%÷10% = 348ng/g
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span multiple orders of magnitude as shown in Table 6-3 below. This range is as a result of 
the methodology used by regulatory agencies to derive their criteria, the departure point 
selected (e.g. LC50, NOEC etc.) and/or the assessment factor (AF) that was applied. 
Ecological criteria shown in Table 6-3 were derived using either:
 Acute and Chronic Toxicity Studies: A departure point is selected based on an acute effect 

(e.g. LC50 data), i.e. a Final Acute Value (FAV). An acute to chronic ratio (ACR) is then 
derived by making a comparison of effects from acute and chronic studies in the same
species. If studies are insufficient to derive an ACR then a default value of 18 may be 
applied. The final chronic criteria is derived by multiplying the FAV by the ACR, i.e. Chronic 
Criteria = FAV × ACR. Note that the criteria derived by Giesy (2010) used statistical 
methods to determine a FAV and is considered a moderate reliability criterion; or

 Chronic Toxicity Studies Only: A departure point is selected based on effects that impact a 
global population (e.g. 10d-NOEC for growth and survivability). An assessment factor is 
applied which is dependent on the number of studies available. These are considered low-
reliability criteria and are suitable as screening criteria.

4 Regulatory agencies include United States Environment Protection Agency (USEPA), Dutch Environment Agency 
(RIVM) and Environment Canada (EC).
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The criteria shown in Table 6-3 are predominantly screening criteria that have been derived to 
protect the most sensitive species identified. As discussed earlier (Section 3.3), the relevant 
criterion for the protection of waterways in Victoria is dependent on the level of protection 
afforded a waterway, the location of the waterway and the amount of modification that has 
occurred to the waterway.

Giesy (2010) derived chemical concentrations intended to ensure the protection of 95% of 
aquatic species.  These (known as the Criteria Continuous Concentration, or CCC) are derived 
to “provide reasonable protection to ecologically and commercially important species under 
most circumstances such that overprotection or under-protection of aquatic species is 
avoided”. The CCC of 5.1μg/L for PFOS was derived using a FAV of 42μg/L (Giesy 2010) and 
by using an ACR of 8.3 determined from studies in 3 different species. The FAV was derived 
using statistical analysis (5th percentile) considering acute toxicity data from multiple studies 
and species and selecting the four lowest values for statistical analysis. This included data 
from a study (MacDonald 2004) which identified the most sensitive species (Chironomus 
tentans). It was noted by Giesy (2010) that C tentans is approximately 40 times more sensitive 
to PFOS compared to the next most sensitive species. 

The CCC derived is considered to be skewed low due to the reliance of the statistical method 
on the four lowest toxicity values rather than the whole dataset available. It is noted that the 
LOEC of 2.3μg/L determined by MacDonald (2004) and used by RIVM (2010) to derive the 
MPCEco was not selected as a departure point by Giesy (2010) for use in the statistical 
analysis. This is not specifically addressed by the author however EC (2006) have commented 
on the lack of confidence in longer exposures from the study by MacDonald (2004), i.e. “there 
is high confidence in the 10-day exposure values while the 60-day exposures should be 
treated with caution”. It is noted that the 10-day NOEC was selected by EC (2006) for 
derivation of their Estimated No Effect Value (ENEV) instead of the 36-day LOEC. The CCC 
derived by Giesy (2010) for PFOS is suitable for use as a screening criterion that offers a 
suitable level of protection for slightly to highly modified ecosystems, i.e. the waterways 
downstream of the Site. Giesy (2010) notes that “chronic water concentrations less than or 
equal to 0.46mg PFOS/L should not pose a significant adverse risk to aquatic organisms”. 
Consideration should be given to this where the CCC is exceeded and further assessment is 
being considered.

A criterion derived by Giesy (2010) for PFOA (CCC = 2,900 μg/L) is three orders of magnitude 
higher than derived for PFOS (CCC = 5.1 μg/L). The CCC for PFOA is considered a low 
reliability criterion due to a lack of data. The CCC for PFOA included consideration of data 
from a study by MacDonald (2004) discussed above for PFOS including the most sensitive 
species, C tentans. This species was not as sensitive to PFOA as it was for PFOS. This 
suggests that the functional group impacts on the sensitivity of C tentans to PFC. An 
assessment factor (AF) of 6.1 was applied to the lowest acute value (EC50 of 297,000μg/L in 
Daphnia magna). 

A much lower criterion for PFOA (PNEC = 30 μg/L) was derived by the EC (2012) from a 
chronic study in the Rare Minnow. It is not clear whether the effects noted (e.g. liver 
hypertrophy) are indicative of a toxicological endpoint for population dynamics and may not be 
predictive of population level effects. A requirement for deriving a PNEC is that population 
effects are noted. The PNEC is adopted here as a screening criterion for PFOA as 
conservative measure. 

No criteria are available for 6:2 FTS. The only publically available ecotoxicological information 
identified for 6:2FTS is from the supplier (Du Pont 2012), which is summarised below in 
Table 6-4. This data was compared with information for PFOS, which included a 90-d fish 
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NOEC of 290 μg/L. The data suggests that 6:2FTS is less than PFOS toxic to aquatic species, 
however the data source is considered of low reliability as no information on how these 
ecotoxicological values were determined was provided. A criteria similar to a PNEC of 2.9μg/L 
could be calculated using an AF approach (AF = 100). This is lower than the criterion adopted 
for PFOS to protect 95% of species in a water body. The criterion selected for PFOS of 
5.1 μg/L is adopted in this case for 6:2FTS to protect 95% of species. There is low confidence 
in adopting this value based on the information provided.

Table 6-4: Summary of ecotoxicological data for 6:2FTS

Property 6:2 FTS PFOS
Acidity 2 to 3 <1
Fish LD50 >107 mg/L 78 mg/L
Invertebrate LC50 > 109 mg/L 58 mg/L
Algae EC50 > 96 mg/L 48 mg/L
Fish 90-day NOEC 2.62 mg/L 0.29 mg/L
Bioaccumulative No Yes

A single criterion of 24,000 μg/L was derived for one other PFC with a sulfonic acid functional 
group, i.e. PFBS. This is also a low reliability criterion derived by Giesy (2010) in a similar 
manner to PFOA due to a lack of data. An AF of 8 (database deficiencies) and 10 (ACR) were
applied to the lowest acute value (LC50 of 1,938,000 μg/L in Fathead Minnow). PFBS appears 
to have much lower toxicity than PFOS spanning multiple orders of magnitude. 

Bioaccumulation and toxicity of PFC appears to increase with chain length for compounds with 
both sulfonic acid and carboxylic acid functional groups. Further review is required for 
selecting screening criteria for PFC other than those considered here (PFOS, PFOA, PFBS 
and 6:2FTS).

6.2.2 Summary of selected screening criteria for aquatic ecosystems

The criteria adopted by Cardno Lane Piper for various compounds to protect aquatic 
ecosystems are:
 PFOS: The CCC of 5.1 μg/L is adopted as a 95% protection level for PFOS.
 6:2 FTS: The CCC for PFOS (5.1 μg/L) is conservatively adopted as a screening value for 

6:2FTS.
 PFOA: The CCC of 1,700 μg/L is adopted as a screening value for PFOA
 AE: The FTV of 140 μg/L is adopted as a 95% protection level for AE.

6.2.3 Criteria for Sediment

A criterion for sediment of 67 μg/kg (PNECSediment) was derived in EA (2004). This criterion is a 
Sediment Quality Guideline (SQG) that was calculated using the equilibrium partitioning 
method. This method is outlined in ANZECC (2000) to calculate SQGs for non-ionic organic 
compounds. The method requires that a partitioning coefficient for PFOS from water to 
sediment (Kd) be calculated. A Kd cannot be calculated for ionic compounds such as PFOS,
however a measured value of 8.71 L/kg is available (EA 2004). A SQG is calculated by 
multiplying a Water Quality Guideline (WQG) by the partitioning coefficient for PFOS (SQG = 
WQG × Kd). It is not clear how the PNECSediment of 67 μg/kg was calculated as PNEC for water 
is 25μg/L therefore a SQC = 25 × 8.7 = 217 μg/Kg. 
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Using this same approach a SQG can be calculated using the 95% criterion of 5.1 μg/L 
(aquatic ecosystems) for PFOS in water derived by Giesy (2010). A SQG of 44 μg/kg (SQG = 
5.1 μg/L × 8.7) was calculated, which is similar to the value derived by EA (2004). It should be 
noted that Kd for ionic compounds such as PFOS is most likely related to surface chemistry of 
sediments (rather than organic content). The Kd for clays for example is closer to 33 L/kg (EA 
2004). A SQG of 170 μg/kg would be calculated using the Kd for clay. As the SQG for PFOS is 
influenced by surface chemistry of soils then it should be calculated using a site specific value.
Therefore, the SQG of 44 μg/kg is considered a screening criterion only.

Conclusion on relevant criteria for sediment: The PNECSediment of 67 μg/kg is adopted by 
Cardno Lane Piper as a screening criterion for PFOS in sediment.

6.2.4 Criteria for Soils

A PNECSoil of 373 μg/kg was calculated (EA 2004) based on a short term toxicity result in an 
earthworm. This criteria was derived by applying an AF of 1000 to the LC50 value of 
373,000 μg/kg. A lower PNECSoil was calculated for lettuce of <39 μg/kg however lettuce is not 
likely to be grown in the Fiskville region. It is noted that this criterion could be up to 16 times 
higher based on a complete set of toxicity data that is available for biota (Exponent 2005). 

Conclusion on relevant criteria for soil compartment: The PNECSoil of 373 μg/kg for PFOS in 
soil is adopted as the screening criterion for soil.

6.2.5 Criteria for Mammalian Wildlife

Toxicity data from different 2 year studies in rats exposed to PFOS were used to derive the 
criteria of 17μg/kg in food (PNECOral, EA 2004) and 408 ng/g in liver of mammalian species 
(ENEV, EC 2006)5. An AF approach was used to determine both these criteria. The PNECOral
of 17μg/kg in food derived by EA (2004) was based on the lowest NOAEL identified in various 
mammalian studies of 500μg/kg. This NOAEL is based on liver hypertrophy and an AF of 30 
was applied (note that the makeup of this AF used was not defined). A review by Exponent 
(2005) indicates that this PNECOral was not calculated appropriately as:
 Liver Hypertrophy is not indicative of population-based effects as required for deriving 

PNEC. Instead a NOAEL of 400 μg/kg/day from a reproductive rat study was selected as 
an appropriate departure point and converted to a NOEC of 8,000 μg/kg.

 The AF included a factor of 10 (assumed to be applied to account for apparent differences 
in body weight to daily food ingestion ratio). However, this ratio was incorrectly calculated 
by EA (2004).

This PNECOral was recalculated to be 270 μg/kg based on a NOEC of 8,000 μg/kg and AF of 
30. The AF of 30 was used as it represented a policy decision (Exponent 2005). RIVM (2010) 
derived a PFOS criterion (MPCOral) of 37 μg/kgbiota w/w for rabbit. The MPCOral is based on a 
NOAEL of 100 μg/kg/d (maternal weight gain) identified in a teratogenic study in New 
Zealand White Rabbit. It was converted to a NOEC by applying a ratio of 33.3 for body 
weight to daily food intake and an AF of 90 applied. Note that this is the lowest MPCOral
derived by RIVM (2010) from multiple studies, multiple endpoints, 7 species and 26 
different departure points (NOAEL range from 100 μg/kg/d to 5,000 μg/kg/d).

The ENEV of 408 ng/g (ENEV) in liver was based on histopathological effects in the liver at 
the lowest exposure concentrations (ranging from 0.06 to 0.023 mg/kg/day), which 
corresponded to an LOAEL of 41,000 ng/g in the liver. An AF of 100 was applied to the
5 The toxicological studies referred to by EA (2004) and EC (2006) have not been consulted.
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LOAEL (10x for laboratory to field extrapolation and 10x for intraspecies variability). Both 
these criteria are considered screening criteria only.

Conclusion on relevant criteria for mammalian wildlife: The ENEV of 408 ng/g in liver 
(EC 2006) and the MPCOral of 37 μg/kg in biota (food) (RIVM 2010) are adopted as screening 
criteria for mammalian species.

6.2.6 Criteria for Birds

Criteria have been derived based on toxicity studies available for two bird species exposed to 
PFOS in their diet; the mallard (Anas platyrhynchos) and the bobwhite quail (Colinus 
virginianus) (RIVM 2010, Giesy 2010). The criteria include values for PFOS levels in water, 
biota, bird serum and bird liver and are considered screening values as they were derived 
using the AF approach.

An MPCOral of 330 μg/kgBiota was derived for both the mallard and the bobwhite quail using a 
NOEC (1,490 μg/kg and 770 μg/kg respectively), converted using a body weight to dry 
food intake ratio (6.7 and13 respectively) and an AF of 30 (See Appendix 3, Table A3.1 of 
RIVM 2010). A Wildlife Value (WV) of 0.047 μg/L was derived for PFOS based on the LOAEL 
of 770 μg/kg in the quail, an uncertainty factor of 24 and bioaccumulation factor of 9,970 for 
level IV avian predators (Giesy 2010). Note that these criteria are based on the same study 
however the departure point is identified as a NOEC by RIVM (2010) and a LOAEL by Giesy 
(2010).

ENEVs were derived based on PFOS concentrations in serum and liver of birds by EC (2006) 
using the same species (the mallard and the bobwhite quail). Effects were noted at the 
lowest exposure concentration of 10ppm in male birds (increased testes size) and female 
Quails (increased liver weight). Survivability of hatchlings was also reduced but not 
statistically relevant for Quails exposed to 10ppm. Both the mallards and quail exhibited 
overt signs of toxicity at higher concentrations (50 ppm and 150ppm) and were euthanized 
early. An AF of 100 was applied (10x for laboratory to field extrapolation and 10x for 
intraspecies variability) to the level of PFOS in serum (87,000 μg/L) and liver (6,100 ng/g) 
of quails in the 10ppm exposure group to give an ENEV of 870 μg/L for serum and 610
ng/g for liver. It was noted that PFOS levels in liver and serum of piscatorial water birds 
are amongst the highest reported values (EC 2006). A Screening Tissue Threshold of 
885 ng/g was derived by Exponent (2005) using the same studies and AF approach. No 
data is available in this study for PFOS levels in liver or serum of birds.

Conclusion on relevant criteria for birds: The CCC of 0.047 μg/L in water derived for piscatorial 
birds (Giesy 2010) and the MPCOral of 330 μg/kg in biota (food) derived for birds (RIVM 2010) 
are adopted as screening criteria for birds.
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About Site Environmental Assessment Reports 

1. Introduction
This document explains the Environmental Site 
Assessment (ESA) process and the context that 
applies to the use of Environmental Reports 
issued by Cardno Lane Piper. 

2. What is an ESA?
Environmental Site Assessments (ESA) are 
undertaken for a range of purposes, specific to the 
brief issued by the client in each case.  The scope 
may include one or a combination of any of the 
following: 

A factual report of the condition of a portion of
the site or one aspect of an entire site.

Assessment of the contamination levels in
soil to be removed from a site –  a waste
classification assessment.

Validation of the success of remediation of a
site or a portion of a site.

Provision of a professional opinion about the
suitability of a site for one or more uses, in
terms of its contamination status.

The scope of any ESA needs to be defined at the 
outset.   

An ESA is not an Environmental Audit.  Such 
audits are undertaken in accordance with the 
provisions of regulations enacted in various states 
of Australia, and are referred to as Site Audits in 
some jurisdictions.  Statutory audits provide 
certification by EPA accredited auditors that a site 
is suitable for one or more uses.  An ESA may 
provide similar advice but cannot be used in place 
of an audit if the latter is required by regulation in 
any instance.  However in some circumstances 
and jurisdictions an ESA is sufficient to provide 
“environmental sign-off” of a site. 

An ESA may be undertaken for due diligence 
purposes, to establish whether the site has been 
impacted to the extent that some beneficial uses 
of the site may be precluded.  Due diligence audits 
in many cases may be completed as non-statutory 
Audits, although in some jurisdictions they can 
also be statutory audits, if defined as such at the 
outset.   

3. The ESA Process
The Client generally initiates the ESA process by 
specifying a brief which identifies the specific 
objectives of the assessment.  If not, it is the 
consultants’ duty to so specify the ESA 

In the case of an ESA to provide an opinion about 
the suitability of the site for use, it would be 
conducted in accordance with NEPM (Site 
Assessment).  Such ESA would not commence 
until a thorough site history assessment (Phase 1 
Assessment: to identify the potential for significant 
contamination at a site) is conducted.  However, 
where the history is unclear, a broad screening of 
chemical parameters can be used to test 
environmental media.  This normally includes a 
broad range of organic and inorganic compounds 
and elements, often referred to as an 
Environmental Screen.  

(In the case of an ESA for a purpose other than to 
provide an opinion about the suitability of the site 
for use, it is not always necessary to undertake a 
Phase 1 assessment.) 

The ESA requires sampling of soil at 
representative locations across the site.  A NATA 
accredited laboratory performs the analysis of soil. 
It is impractical for all of the soil to be assessed. 
The ESA is often based on a statistical method of 
grid or random sampling, augmented by targeted 
sampling at locations known or suspected to be 
contaminated.  Guidance on sampling strategy 
and density is provided in Australian Standard 
AS4482.1–2005. However, some considerable 
degree of judgement is still required in the 
application of any sampling and testing strategy.  
For example the blanket application of the “hot 
spot” method presented in this standard is often 
inappropriate given its limitations.  

The field program also investigates the likelihood 
of contamination below the site surface.  Field 
investigations must sample and test fill as well as 
the natural soils. If contamination is found then it is 
common for further work to be undertaken to 
characterise, to the extent practical, its vertical 
and horizontal extent.  However, where fill is 
encountered and testing shows it to be 
uncontaminated, it must be realised that the 
heterogeneous nature of the material might mean 
that not all pockets of contaminated material can 
be detected using normal sampling regimes. 
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EPA guidelines for auditors, that may be relevant 
for an ESA, indicate the need in all cases to 
consider the potential for groundwater 
contamination in any site.  This does not mean all 
sites need to be drilled to sample groundwater, but 
it is most often the case.  Most hydrogeological 
settings and groundwater conditions are complex 
and vary in space and time.  The condition of 
groundwater is investigated to identify if any 
beneficial use or environmental value of 
groundwater is precluded due to contamination. 

As previously stated for soil, all groundwater at the 
site cannot be tested.  The environmental 
investigations are conducted in accordance with 
industry standards and guidelines (e.g. EPA Vic 
Pub 668).  This provides a level of confidence that 
a sufficiently comprehensive assessment of the 
groundwater at the site is achieved. 

Where an investigation shows that groundwater is 
polluted, consideration should be given to 
assessing the risks and the need for and 
practicality of any clean up.   

4. Environmental Assessment Report 
The ESA Report details the findings of the ESA.  It 
provides summary information on the site 
definition, the reasons for the assessment and 
other relevant facts.  It reviews the scope and 
quality of the site investigations, laboratory testing 
and data analyses undertaken.  These reports 
also present a review of the contamination status 
of the site, the need for any further clean up, and 
an opinion on the suitability of the site for a range 
of beneficial uses and land uses such as 
“residential – low density”, “commercial” etc, as 
appropriate. 

However, as noted above, some ESA have a 
narrow scope such as for classification of waste 
soil for removal from site, and do not make 
conclusions on suitability of site for use.   

The ESA Report generally includes copies of other 
documents and reports, necessary to support the 
assessment findings, presented as appendices. 
These can contain more detailed information than 
the body of the ESA Report. Care should be taken 
to also read the appended documents and the 
ESA report in full. 

Cardno Lane Piper generally issues reports in 
electronic form (e-Report) on CD ROM.  ESA 
Reports are issued in this format as Adobe 
AcrobatTM PDF files.  However, a paper copy of 
the executive summary of the ESA Report is 
generally issued to the client, and others as 
required by the brief or by regulation. 

5. Limitations of Environmental 
Assessment Report 

The ESA Report is prepared in a manner that can 
be easily read by a lay person with a legitimate 
interest in the contamination status of the site, 
such as the site owner or occupier, EPA and Local 
Planning Authority.  The ESA report is not 
intended for use by other parties or for other 
purposes.  Anyone who uses the assessment 
report for purposes other than specified in the 
report, does so at their own risk. 

The site should only be used for one or more of 
the beneficial uses and land uses identified in the 
ESA as suitable. 

The conditions and qualifications may apply to the 
suitability of the site for use, and it is the 
responsibility of the Client to be cognizant of and 
accept these in accepting the report.  Cardno 
Lane Piper are only responsible for the issuing of 
the ESA report but accepts no liability for the costs 
incurred in the implementation of ESA findings. 

The ESA provides a “snapshot”  of the site 
conditions at the time of the site investigation. 
Consequently, the report may not be valid at a 
later time if there has been any change to the 
contamination status of the site in that time.  
Verification of the status of the site may be 
required in cases where a significant time has 
elapsed, or site conditions have changed since the 
assessment and audit. 

The ESA is necessarily limited by constraints such 
as time, cost and available information; although 
normal professional practice at the time has been 
applied with all due care to prepare the report.  A 
necessary requirement of this process is the 
horizontal and vertical interpolation of data from 
discrete locations. However, site conditions are 
generally not homogenous and some 
discrepancies will occur between the actual and 
predicted results at locations not directly sampled.  
There is a risk that contamination may occur at the 
site and not be identified by a competent 
investigation and assessment.  The approach 
adopted in sampling (a combination of statistically 
based grid and judgmental sampling) seeks to 
reduce, but cannot eliminate, this risk. 

Where unexpected occurrences of contamination 
arise, subsequent to the issue of the ESA Report, 
Cardno Lane Piper should be permitted to make 
an interpretation of these facts in relation to the 
ESA Report findings.  Consequently, the Client 
should inform Cardno Lane Piper and seek their 
opinion.  Cardno Lane Piper accepts no liability for 
costs incurred due to such unexpected 



� T6.01 About ESA Reports 

occurrences, given the inherent uncertainties in 
the assessment process. 

Cardno Lane Piper uses information provided by 
other parties as the basis for the ESA, and 
reliance on this information is at the discretion of 
Cardno Lane Piper. However, however Cardno 
Lane Piper cannot guarantee any of the facts, 
findings or conclusions presented by other parties.  
Cardno Lane piper will not be liable for the use of 
information, provided by others that is 
subsequently found to be intentionally misleading. 

The ESA Report is not and does not purport to be 
anything other than a contaminated land ESA.  It 
is not a geotechnical report and bore logs 
reproduced are for interpretation of the likely 
distribution of contamination.  They are not 
intended for geotechnical interpretations and may 
not be adequate for this purpose. 

The ESA Report is not intended to be a 
comprehensive analysis of the presence and 
associated risk of asbestos in buildings and 
services.  Where asbestos in buildings and 
services is known or likely, the report may only 
caution that an appropriately qualified person be 
engaged to undertake demolition to avoid 
contamination of the site. 

Cardno Lane Piper Pty Ltd 
1 July 2011 


