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REPORT ON
BASELINE CONTAMINATION ASSESSMENT
FORMER NAPHTHA STORAGE AREA
GREENLEAF ROAD, KOORAGANG ISLAND

1. INTRODUCTION

This report presents the findings of a baseline contamination assessment for Lots 10 to 13,
DP 234887, Greenleaf Road, Kooragang Island, NSW. The assessment was carried out at the
request of Mr Nick Fletcher of Manildra Park Pty Limited, and the Regional Land Management
Corporation on behalf of the NSW State Property Authority.

Itis understood that the site is currently zoned 4(b) - Port and Industry Zone by Newcastle City
Council (NCC) and that this zoning will be retained.

It is understood that the proposed site use includes storage of marine fuels in existing storage
tanks on the site.

The assessment was undertaken to identify past and present contaminating activities, report on
site condition, and provide an assessment of site contamination.

The assessment was undertaken with reference to NSW EPA “Guidelines for Consultants
Reporting on Contaminated Sites” (Ref 1).

Baseling Contamination Assessment— Former Naphtha Storage Ares Project No' 35654
Greenfeaf Road, Kooragang /sland 21 August 2007
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The Baseline Contamination Assessment comprised the following tasks:

e review of previous assessments undertaken on the site:

= brief site history review comprising review of historic aerial photos, search of council
records and land fitles;

« site inspection;

e subsurface investigation including soil sampling at 14 locations across the site;

» installation of groundwater monitoring wells for collection of groundwater samples:

* groundwater monitoring and sampling from the installed wells and the previously
established groundwater monitoring wells;

« interpretation of the results of laboratory testing in the context of field observations,
local geology and hydrogeology, and history of the site; and

¢ preparation of this report which discusses the findings of the assessment.

At the time of the investigation, no site plan was available. The site plan from a previous
assessment at the site was used for the current assessment (Ref 2).

2. SITE IDENTIFICATION

The site is identified as Lots 10 fo 13, DP 234887, Greenleaf Road, Kooragang Island, NSW,
and is shown on Drawing 1, Appendix D.

The site comprises an approximate rectangular area of about 2.75 ha. It has a westem frontage
of about 250 m to Greenleaf Road, and an eastern frontage to the Hunter River. The site is
bounded to the north by commercialindustrial development and to the south by vacant land.

Baseling Conlamination Assessment— Formmer Naphtha Storage Area Project No: 30654
Greanfeal Road, Kooragang Island 21 August 2007
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3. BACKGROUND

A "Site Contamination Assessment” was conducted by AGC Woodward-Clyde during
September 1991 for Ampol Limited in response to a proposed redevelopment of the site. The
assessment was undertaken to assess whether soil and groundwater contamination due to past
activities was present at the site. The assessment included a historical review, excavation of test
pits, installation of four groundwater monitoring bores, analysis of soil and groundwater samples
and preparation of a report.

As part of the AGC Woodward-Clyde investigation, the following historical information was
presented. The information was supplied by an employee of Incitec, the former land holders:

» the location of the subject site was formed by the reclamation of low lying islands
within the Hunter River in the early 1960s. It is understood that the site was
reclaimed using dredged river sediments;

= two large cylindrical tanks (approximately 24 ML each) were established on the site
in 1969 (along with associated bunding and car park area) when the Incitec fertiliser
plant was established to the west of the subject site. There had been no previous
landuse on the subject site prior to the construction of the tanks;

» the tanks were used for the storage of naphtha (hydrocarbon fuel product) between
1969 and 1982,

« naphtha was used in the production of hydrogen. The Incitec plant produced
ammonia and ammonium nitrate product;

» no phosphate fertiliser product or sulphuric acid had been produced at the Incitec
site;

= the use of the tanks was terminated in 1982, and the tanks were desludged in 1983.

The field investigation for the AGC Woodward-Clyde investigation comprised the following:
e drilling of four boreholes for soil sampling and installation of four groundwater

monitoring wells;
« excavation of 19 backhoe pits over a 50 m grid across the site;

Basaline Contamination Assessmant - Former Naphiha Slorage Ama Project Mo: 30654
Greomieal Road, Koomgang /siand 21 August 2007
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« soil vapour measurements for hydrocarbons using a photoionisation detector (PID) at
each soil sampling point.

Subsurface conditions across the site generally comprised sand (dredged material) underiain by
clay. Groundwater was encountered at depths between 1.5m and 3.0m below the ground
surface.

Soil and groundwater samples from the boreholes and test pits were analysed for the following
potential contaminants:

e TRH — Total Recoverable Hydrocarbons;
e BTEX - Benzene, Toluene, Ethylbenzene and Xylene,
e Trace metals — Total Lead, Cadmium, Copper and Zinc.

In addition, groundwater samples from each groundwater bore were also analysed for
phosphate, nitrate, sulphate, fluoride, pH and conductivity.

It is noted that composite soil samples were collected from the excavated/drilled soils (ie. one
sample from each location).

The results of soil analysis indicate no exceedences of the adopted criteria, with no detected
TRH, BTEX or cadmium,

The results of groundwater analysis indicated levels of TRH from the groundwater sample in
Bore 1 in the north-westem comer of the site in exceedence of the adopted guideline.
Subsequent re-sampling of this groundwater well indicated TRH results below detection limits.
Levels of nitrate and phosphorus also indicated a nutrient rich groundwater. It was reported that
the results may be indicative of elevated levels in the region or be due to a local influence.

At the time of the previous report, there were no uniformly accepted guidelines for the
assessment of contaminants in soil or groundwater. As such, the report is not in strict
accordance with current NSW EPA guidelines. We cannot confirm the accuracy or
completeness of the report, and accordingly we have taken the results at face value.

Basesling Contaminalion Assessment— Fommer Naphtha Slorage Ama Project No: 39654
Greanfeafl Road, Kooragang /sland 21 August 2007
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4. GEOLOGY AND HYDROGEOLOGY

The 1:100,000 scale Geological map for Newcastle indicates the site is underiain by an alluvium
aged quaternary deposit comprising of gravel, sand, silt and clay.

Reference to the Newcastle Acid Sulphate Soil Risk Map prepared by the former Department of
Land & Water Conservation indicates that the site is within an area of disturbed terrain,
indicative of filled areas that have been reclaimed as part of urban development. It is noted that
acid sulphate soils are present in areas sumounding Kooragang (including river sediments
adjacent to the site). It is likely that underlying natural soils at the site (i.e. beneath dredged fill
materials) may be potential acid sulphate soils.

The regional groundwater flow regime is generally expected to be to the east of the site towards
the Hunter River, which forms the eastern site boundary and is considered to be the nearest
sensitive receptor. The depth to the water table is expected to be between 1 m and 3 m, based
on previous site assessments. It should be noted that groundwater levels are affected by
climatic conditions, soil permeability, and tidal fluctuations at this site, and will therefore vary with
time.

An on-line records search of registered groundwater wells with the Department of Natural
Resources (DNR) indicated that the nearest registered groundwater well (GW053226) is located
approximately 2.4 km to the north-west of the site.

Groundwater monitoring wells were installed at four locations as part of the previous
assessment undertaken at the site (Ref 2). Monitoring well construction generally comprised
50 mm diameter slotted PVC, covered with filter sock. The monitoring wells were installed to a
depth of 2.8m, with the borehole annulus backfiled with 1mm to 2mm graded sand.
Groundwater depths between 1.5m and 2.0 m below the ground surface were measured in
groundwater bores, as noted in the borehole logs.

Reference to the Newcastle 1:25,000 topographical map indicates that the site is generally flat,
and that the elevation of the site is not likely to be greater than 5 m AHD.

Bassiine Contamination Assessment — Former Naphtha Slorage Area Pryject Now 30654
Greanfeaf Road, Koomegang lsfand 21 August 2007
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5. SITE HISTORY
5.1  Site History Review
The brief review of site history comprised the following:

« Newcastle City Council (NCC) records search;

e Discussions with an employee of Orica (current occupiers of the plant adjacent to the
subject site);

« Review of historical aerial photos;

e Review of previous investigations undertaken within the site (Section 3);

e Historical Title Search;

e Searches with NSW Department of Environment and Conservation (DEC).

Details are presented in the following sections.

5.2 Council Records Search

Correspondence with NCC indicated the following Building Application (BA) and Development
Applications (DA) for the site:

« 1969 - BA for Eastern Nitrogen for a site office, foam station and test station;
e 1993 — DA approved for a proposed petroleum terminal with connecting parallel
underground pipelines and wharf upgrade.

The following was also noted by Council:

« the site may be subject to flooding;
e the site is not in an area of mine subsidence;
e there is potential for contamination at the site.

Basaline Confaminalion Assessmant— Former Napfitha Storege Arma Project Now 39654
Gresnfesl Road, Kooragang isfand 21 August 2007
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5.3  Discussions with Orica Employee

The historical information presented below was a result of discussions on 3 and 8 January 2007
with Greg Strutt, an employee of Orica. Mr Strutt had been an employee at the site for several
years and was familiar with the former and current land use of the subject site, and the adjacent
plant. The current Orica plant is located immediately west of the subject site, and Mr Strutt noted
that the site was formerly Eastern Nitrogen, followed by Consolidated Fertilisers and Incitec.
Eastern Nitrogen had previously used the tanks on the subject site for storage of naphtha, used
in the production of hydrogen.

Chronclogical site history is summarised below:

 the construction of two large tanks on the subject site was completed in about 1969;

» It is understood that the construction for the tanks was the first activity on the site
following the reclamation of the area (ie. following site filling);

= the tanks were built as part of Eastern Nitrogen Ltd, located on the westem side of
Greenleaf Road, adjacent to the subject site;

e Eastern Nitrogen manufactured ammonia and nitric acid;

» the tanks on the subject site were used for the storage of naphtha (a petroleum
product), used by Eastem nitrogen to produce hydrogen, and also used as a fuel;

» naphtha was transported to the site by ship (to the K2 wharf on Kooragang);

¢ the Eastem Nitrogen site converted it's fuel supply to natural gas in the late 1970s,
so the use of naphtha for fuel was no longer required;

e the use of the tanks was terminated in the late 1970s or early 1980s. The tanks were
decommissioned and have not been used since;

 the lease was transferred to Ampol (possibly in the early 1990s). Heavy oil storage
for ships was proposed for the site, however, the site was never used by Ampol;

« the lease reverted back to the Department of Public Works, with control of the site
subsequently given to the Regional Land Management Corporation (RLMC);

e current site use by Orica is limited to an EPA licensed effluent outfall from the Orica
plant to the Hunter River (through Lot 9 to the south of the subject site), with an
associated sample station which autoratically monitors the effluent quality;

Baseling Contamination Assessment— Former Naphitha Slorage Ama Project Mo 39654
Gresnleal Road, Kooragang Isiand 21 August 2007
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» itis understood that the fire fighting system at the site (ie. underground pipes) has
been decommissioned, along with the electricity to the site (ie. for pumps,
lighting etc).

54  Review of Historical Aerial Photos

The following historical aerial photos were reviewed for the assessment:

Table 1 - Aerial Photo Review

Year Approximate Scale Black and White/Colour
1954 1:30,000 B&w
1966 1:40,000 B&W
1975 1:40,000 B&W
1984 1:40,000 B &W
1987 1:16,000 Colour
1983 1:25,000 Colour
2001 1:25,000 Colour
1954 Aerial photo

» land has not yet been reclaimed and Kooragang Island consists of many smaller
unlinked islands;

» siteis possibly situated in low-lying swamp area adjacent to the Hunter River.

1966 Aerial Photograph

* current area of Kooragang Island is formed. The site is not vegetated and appears
largely covered in fill material (ie. reclaimed);

* the western site boundary, Greenleaf road is visible as well as much of the island's
road network;

* some development is visible to the west and south of the site.

Baseline Conlamination Assessment - Former Naphtha Slorage Ama Project No: 30654
Greanesf Road, Kooragang lsfand 21 August 2007
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1975 Aerial Photograph

¢ most site boundaries are distinguishable;

* two large circular storage tanks located in the central portion of the site;

« s0il bunds are observed around the tank area;

« lightly vegetated;

« adjacent site to the north holds two long rectangular buildings;

« south of site consists of medium-dense vegetation;

e area to the west of the subject site is largely developed with buildings including the
sites east of Greenleaf Road. Much of the former vegetation has been cleared;

« Stockton Bridge linking Kooragang Island and Stockton is visible.

1984 Aerial Photograph

e similar to previous photo;
» further buildings exist on the northern adjacent site;

e thin rectangular shape present in the northern portion of the site (possibly
pavement?);

» southem site along boundary appears to have been cleared of vegetation (possibly
south of site).

1987 Aerial Photograph

« similar to previous photo;

e thin rectangular shape no longer present in the northern portion of the site;
« above ground pipes are visible in westem and southem portions of the site;
« area to south of site appears to be used as a car park.

Baseling Canfamination Assessment - Former Naphtha Storege Area Project No. 39654
Greenleal Road, Kooregang stanmd 21 August 2007
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1993 Aerial Photograph

« similar to previous photo;
« two small buildings apparent in the north-western comer of the site:
« water bodies to the north of Stockton Bridge appear to be filled will soil materials.

2001 Aerial Photograph

e similar to previous photo;

* two small buildings located in the north-west of the site are no longer visible;

« site along northem boundary is mostly cleared, with one large rectangular building
remaining and several smaller buildings to the north of the site. Cleared areas
appeared to be not vegetated in this area;

e former surface water area to the north of the Stockton Bridge remains unused but
appears vegetated.

Itis noted that data obtained from aerial photos was limited due to the relatively small scale and
poor resolutions.
55 NSW DEC (formerly EPA)

A review of the NSW DEC public register indicated the site has no statutory notices issued
under the provision of the Contaminated Land and Management Act.

Itis noted, however, that the Orica site inmediately west of the subject site has the following
notices issued:

» Note of Existence of Voluntary Remediation Proposal (cumrent);
» Declaration of Remediation Site (current);
e Note of Existence of Voluntary Remediation Proposal (former).

Basaiing Confaminalion Assessment - Formar Naphtha Slorage Area Project Noo 39654
Greenleal Road, Kooagang Isiamd 21 Avgust 2007
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The declaration of remediation site notes that arsenic and ammonia contaminated groundwater
from the adjacent site has migrated off the site and may continue to migrate.

5.6 Land Titles
Review of the land titles for the site indicates the following with respect to land holdings:

» Eastem Nitrogen were granted a lease of 20 years for the site from 26 July 1967,
» the lease for Eastern Nitrogen was extended for a further 10 years (ie. to July 1997);
» the lease for the site was fransferred to Ampol Limited on 3 February 1992.
It is understood that the Department of Public Works resumed conftrol of the site following
Ampol. The site is currently controlled by the Regional Land Management Corporation (RLMC).

6. SITE CONDITION (8 January 2007)

The subject site is located on the eastern side of Greenleaf Road, Kooragang, as shown on
Drawing 1, Appendix D.

General site features include the following:

« two metal storage tanks with floating roofs located in the central and northem
portions of the site (Photo 1);

e an open brick and concrete base foam station located in the southern portion of the
site (Photos 2 and 3);

e A small storage building with metal roof located adjacent to the foam station

(Photo 3);
* soil bunding around the storage tanks which continues to the southem portion of the
site (Photo 4).
Baseline Contaminalion Assessment— Former Naphtha Storage Ama Froject No' 30654

Greamlesf Road, Kooragang Istand 21 August 2007
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Photo 1 — metal storage tanks (looking south-west)

Photo 2 — foam station and associated pipelines (looking north)

Baseling Contamination Assessment - Former Naphtha Storege Ama Project Vo' 39654
Greenleal Road, Koorsgang island 21 August 2007



(/)] Douglas Partners

Trohachet - Erviraamae] - Erpusewates Page 13 of 41

Photo 3 - storage building (left of photo) and
adjacent foam statlon (right of photo)

Photo 4 - soll bunding surrounding the storage tanks (looking south)

Several other disused structures were noted within the site including:

e a pumping station located in the westemn portion of the site between the storage
tanks (Photo 5);

Baseline Comtaminalion Assessment— Former Naphtha Storage Ama Project No. 35654
Greenfesl Road, Kooragang /sfand 21 August 2007
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e pipe network linking storage tanks to the pump station located between the tanks in
the northern region of the site (Photo 6);

* an oil-water separator located in the eastern portion of the site adjacent to the
storage tanks (Photo 7),

» several ladder structures used to access areas within the bunded areas (Photo 8):
and

e several fire hydrants located mostly on the soil bunding as well as within the storage
tank area (Photo 9).

Photo § - pumping station linked to storage tanks located
close to the western boundary of the site (looking east)

Baselime Contamination Assessmeant— Former Naphthe Storage Area Proyject No: 30654
Greaenleal Road, Koaragang Isfand 21 August 2007
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Photo 6 — pipe network linking storage tanks and pumping
station situated between the storage tanks (looking east)

Photo 7 - oil-water separating device located
in the eastern portion of the site

Basgeling Contamination Assessment - Fommer Naphthe Slorage Area Project No: 30654
Greenfeal Road, Kooragang [stand 21 Avgust 2007



Photo 8 — step and platform structure (centre of photo
for entry into the storage tank area (looking south)

Photo 9 - hydrants and fire-fighting equipment in the central-northern
portion of the site (ie. between the northem and southemn tanks)

Dark grey/black sand sized granular filling (possible sandblasting material) was observed on the
ground surface at the perimeter of the fuel storage tanks, as shown in Photo 10.

Basaline Contamination Assessment — Former Naphtha Storage Ama Pmject Now 30654
Greamleaf Road, Kooragang Isiand 21 August 2007
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Photo 10 — dark grey/black granular material in the
vicinity of the fuel storage tanks

The site is generally flat. The majority of the site comprises of unsealed grassed areas. The

northem region of the site includes the entry point with vegetation consisting of mostly grasses
(Photo 11).

Photo 11 — northern reglon of the site which
remains mostly cleared (looking west)

Basaiing Contamination Assessment— Former Naphthe Slorage Anrea Pmject No: 39654
Greanfaal Road, Kooragang fsfand 21 August 2007
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Similarly the eastern portion of the sight, adjacent to the Hunter River, remains covered in short

grasses as shown in Photo 12. A single-lane gravel access track was observed to the east of the
site.

Photo 12 — eastern reglon of the site which remains
mostly cleared (looking south)

The central-southern section of the site is bounded by the soil bunds and consists of an area

covered in longer grasses (Photo 13). The area was not observed to contain any surface
structures.

Basefing Contamination Assessment— Former Nephtha Slorage Area Project Now 35654
Greaneal Road, Kooragang isfand 21 August 2007
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Photo 13 — central-southern region of the site covered in
longer grasses (looking north-west)

Adjacent sites comprised the following:

« north — commercial development;

+ east — Hunter River (North Arm);

e south — Car parking area, effluent outflow pipe and monitoring station (Orica) and
vacant/unoccupied cleared land;

« west — Greenleaf Road, Orica plant.

¢ 5 POTENTIAL CONTAMINANTS

Based on the available site history information and observations made during the site inspection
the principal sources of potential contamination are considered to be:

e the previous use of the storage tanks for holding of naphtha, which may be a source
of hydrocarbons and heavy metals;

Baselime Canfamination Assessment— Formear Naphtha Slorage Area Project No: 39654
Greanfeal Road, Koonagang fsfand 21 Awgust 2007
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» sand blasting materials, paints and particulate metals from the metal storage tanks,
observed in near surface soils in the vicinity of the tanks, which may be a source of
heavy metals;

e possible fill materials (source unknown) which may contain a range of contaminants
including hydrocarbons, heavy metals, pesticides, PCB's etc;

« potential migration of anmonia and heavy metals from the adjacent Orica plant onto
the site.

8. FIELD WORK
8.1 Sampling Rationale

A systematic and judgemental sampling procedure was conducted for the preliminary site
assessment to address the potential sources of contamination described above.

A total of 11 test pit and three borehole locations were sampled and analysed. Although this
number is less than the minimum number of sampling points suggested by the NSW EPA
Sampling Design Guidelines (Ref 3) for site characterisation, the sampling undertaken is
considered adequate for the preliminary assessment of site conditions. The results of the
previous assessment (Ref 2) and site history review were also considered in the current
assessment.

Samples were selected for analysis on the basis of the likely presence of contamination, based
on material type, visual or olfactory evidence of possible contamination (ie. odour or staining),
proximity to a known source of contamination, and whether generally representative of soilffill
conditions.

Groundwater from wells installed in the three bore holes plus an existing well on the site was
also sampled and analysed.

Basaline Contaminalion Assessment - Former Nephtha Slorage Amea Project Mo 39654
Greanieal Road, Kooragang Isfand 21 August 2007
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8.2 Methods

The field work was undertaken on 89 January 2007, and 5-6 March 2007 comprising the
following:

« site walkover survey,
» excavation of 11 test pits to depths of 1.2 m to 2.6 m by backhoe (Pits 101 to 111);
e collection of soil samples for environmental testing;

e drilling of three bore holes to depths of 4 m to 4.5 m with a truck mounted drilling rig
(Bores 201 to 203);

+ installation of three groundwater wells in the above borehole locations;
« groundwater sampling for environmental testing from the installed groundwater wells,
plus sampling of one existing well on the site (Well B).

The pits and bore holes were set out by an experienced Environmental Engineer from Douglas
Partners Pty Ltd (DP). The subsurface profile in each pit and bore, and the collected sail
samples were logged for identification and testing purposes. The approximate test locations are
shown on Drawing 1, Appendix D.

Test pit and borehole/groundwater well locations were selected to assess identified areas of
potential contamination, as summarised in Table 2, below:

Table 2 - Targeted Potential Contaminant Sources

Location Potential Contaminant Source
All pits/bores Imported fill materials
Pit 106 Mear surface dark grey/black filling
Bore 201 Previously identified hydrocarbon contamination in groundwater
Bore 201, Well B | Adjacent site use (identified arsenic and ammonia contamination
Bore 202, 203 On-site storage of naphtha

Samples for environmental purposes were generally collected from the near surface, and at
regular depth intervals or changes in strata within each pit. Soil samples were collected directly
from the side walls of the test pits or from the backhoe bucket. Care was taken to remove any
extraneous material deposited on the sample.

Baseline Confamination Assessment— Former Naphtha Slorage Area Froject No. 39654
Greenfesf Road, Kooragang /sfand 21 August 2007
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All sampling data was recorded on DP chain of custody sheets, and the general sampling
procedure comprised:

e the use of disposable gloves for each sampling event;

 fransfer of samples into laboratory-prepared glass jars, and capping immediately;

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

» collection of replicate soll samples in zip-lock plastic bags at each depth for PID
screening;

» labelling of sample containers with individual and unique identification, including
project number, sample location and sample depth;

« placement of the sample jars into a cooled, insulated and sealed container for
transport to the laboratory; and

e use of chain of custody (C-O-C) documentation ensuring that sample tracking and
custody could be cross-checked at any point in the transfer of samples from the field
to the laboratory. Copies of completed forms are contained in Appendix C.

Replicate samples for each sample were screened for the presence of volatile organic
compounds (VOCs), using a Photovac 2020 Pro Plus photo-ionisation detector (PID) with a
10.6 eV lamp, calibrated to 100 ppm Isobutylene. The PID is capable of detecting over
500 VOCs.

The work was undertaken in accordance with the DP quality system and procedures for
preliminary contamination assessments. A list of the procedures used and other information on
quality assurance and quality control, including analysis of replicate samples, is found in
Appendix C.

8.3  Well Design and Installation

Three groundwater wells constructed of 50 mm diameter flush threaded Class 18 PVC were
installed in Bores 201, 202, and 203 in accordance with current industry standards, using solid
flight augers from the truck mounted drilling rig.

Baseline Contamination Assessment— Fommer Naphtha Storage Area Pmject No: 39654
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A 3 m machine slotted PVC screen with an end cap was installed from a depth of about 1 m
above the observed water table, to up to 2 m below the water table (ie. to intercept possible
floating product). A filter pack was installed in the bore annulus consisting of 5/2 graded and
washed gravel to at least 200 mm above the slotted PVC screen. A bentonite seal (300 mm
thick) was placed above the filter pack within the annulus. The annulus above the bentonite was
filled with concrete.

An end cap was installed at the top of the well which was just below ground level. The wells
were completed at the surface with a flush mounted well cover set in concrete. Details of well
design and construction are shown on Borehole Logs 201, 202, and 203, Appendix A.

Drilling and well installation was undertaken under QA/QC protocol to minimise the risk of cross
contamination.

The groundwater wells were surveyed for elevation (top of casing) by DP.

84  Well Development/Purging and Sampling

Following installation, the wells were developed by removing a minimum of three bore volumes
of groundwater using a disposable plastic bailer for each location to ensure an efficient hydraulic
connection between the well and the formation. Regular pH and electrical conductivity (EC)
measurements were undertaken on groundwater during development using calibrated portable
meters until steady readings were achieved.

Groundwater samples from the wells were collected using a disposable plastic bailer for each
location, and were preserved in laboratory prepared containers for analysis. The samples were
delivered to the laboratory within the recommended holding times for analysis. The groundwater
level was allowed to recover from the effects of purging prior to sampling. Samples were
collected under strict QA/QC protocols.

The headspace of each well was also screened for the presence of volatile organic compounds
(VOCs) using a calibrated PID prior to purging. Following development, an oil-water interface
meter was used to assess the possible presence of a floating product within each well.

Basaline Conlamination Assessment— Fomner Naphitha Slorage Area Froject No: 30654
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The process of obtaining samples and their transportation, storage and delivery to laboratories

for analysis was documented on a DP standard chain-of-custody form. Copies of completed
forms are contained in Appendix C.

The depth to groundwater was measured prior to sampling in each well to assist in determining
groundwater flow direction.

8.5 Data Quality Objectives (DQOs)

Table 3 summarises data quality objectives (DQOs) and the procedures designed to enable
achievement of the DQOs.

Table 3 — Data Quality Objectives

Dao Achievement Evaluation Procedure

Completion of field and laboratory chain of custody
documentation, complelion of borehole logs

Analysis of appropriate determinants based on site

Documentation completeness

Dala completeness history and on-site observation
- Use of NATA certified laboratory, use of consistent
Data cimparabiity sampling technique
Precision and accuracy for | Achievement of 50% RPD for replicate analysis,
sampling and analysis acceptable levels for laboratory QC criteria
8.6 Results

The subsurface conditions are presented in detail in the test pit and borehole logs, Appendix A.
These should be read in conjunction with the general notes preceding them, which explain
definitions of the classification methods and descriptive terms.

Basefime Contarmination Assessmeant- Fomer Naphtia Storage Area Project Now 30654
Greanfeal Aoad, Kooragang fsfand 21 August 2007



m Douglas Pariners
Sirotesaaics « Eovromment - Greasswary Page 25 of 41

The following is a summary of the subsurface conditions encountered:

FILLING - encountered to 1.1 m depth to greater than 2.6 m depth in all pits and bores,
generally comprising light grey brown fine to medium grained sand filling containing
shells and shell fragments (generally uniform sand fill conditions at the test locations);

SAND - encountered in Pits 101 to 105, 110 and 111 from 1.2/1.9 m depth to 1.8/2.3 m
depth and in Bores 201 to 203 from 1.1/1.6 m depth to 1.7/2.1 m depth generally
comprising grey fine to medium grained sand;

SILTY CLAY — encountered in Pit 105 from 1.8 m depth to 2.2 m depth comprising grey
silty clay, and in Bore 201 from 2.1 m to 3.7 m depth comprising dark grey silty clay with
some shells and shell fragments (generally soft);

GRAVELLY CLAY - encountered in Bore 202 from 1.7 m to 3.4 m depth comprising
grey brown gravelly clay with some shells and shell fragments;

SANDY CLAY - encountered in Pit 104 and Bore 203 from 2.1 m depth , and below the
silty clay and gravelly clay layers in Bores 201 and 202 respectively, generally

comprising grey fine to medium grained sandy clay with some shells and shell fragments
(generally soft).

Groundwater was encountered in Bore 201 at 1.5 m depth, Bore 202 at 1.7 m depth, and
Bore 203 at 1.9 m depth during drilling. It should be noted that groundwater levels are affected
by factors such as cimatic conditions, soil permeability and tides and will therefore vary with
time.

8.7 Groundwater Conditions

Wet to saturated conditions were encountered in all bores from depths of 1.5 m to 1.9 m.
Groundwater wells were installed in the bores following drilling to measure and sample
groundwater. Groundwater was also levelled and sampled from Well B which was installed

Baseiing Confaminalion Assessment— Former Naphtha Storage Amrea Project No: 39654
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during a previous investigation (well construction details not known). Groundwater levels were
measured on 5 March 2007 prior to development. The results are shown below in Table 4.

Table 4 — Groundwater Observations and Measurements

Bore/Well RL Ground | RL Top of Groundw ater Depth to RL
Surface Casing Observations Groundwater* | Groundwater

Wet to saturated from

201 10.09 10.05 1.5 m during drilling 1.31 8.74
Wet to saturated from

202 9.78 9.68 1.7 m during drilling 1.77 791
Wet to saturated from

203 10.02 9.88 1.9 m during drilling 197 8.01

Well B 1017 10.8 - 2.18 8.62

Notes to Table 4:

* Depth below Top of PA/C Casing

The general groundwater flow direction based on measured water levels and site topography is
to the east (ie. towards the Hunter River North Arm).

Groundwater parameters measured in the field during development and sampling are presented
in Table 5, below. The measured results suggest that the groundwater is approximately neutral
to slightly basic and the electrical conductivity is relatively low, indicating levels at the upper
bound of fresh water.

Table 5 — Measured Groundwater Parameters

PID Electrical
B H Conducti
2M <1 7.2 1.33
202 <1 7.8 1.15
203 <1 7.6 1.07
Well B <1 7.5 0.87
Notes to Table 5:
PID = Photoionisation Detector
Basaline Contaminalion Assessment— Former Naphtha Storage Ama FProject Now 39654
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8.8 Contaminant Observations

There was no visual or olfactory evidence (ie. staining or odours) within the test pits or bores to
suggest the presence of gross contamination in the soils investigated. Results of PID screening
on soil samples also suggest the absence of gross volatile hydrocarbon impact, as shown on the
test pit and borehole logs in Appendix A.

Groundwater and groundwater seepage was observed in some of the pits, with groundwater
observed in all boreholes. There was no visual or olfactory evidence (ie. staining or odours) to
suggest the presence of gross contamination within groundwater.

9. LABORATORY TESTING
9.1  Analytical Programme

9.1.1 Soil

Laboratory testing for soil was undertaken by SGS Australia, a laboratory registered with the
National Association of Testing Authorities, Australia (NATA).

A total of 14 soil samples from test pits (including one QA/QC sample) and one soil sample from
each of the boreholes were selected to provide a preliminary assessment of soilffill conditions.
The samples were selected to target the identified potential sources of contamination (see
Section 6),

The selected samples were analysed for some or all of the following potential contaminants:

« Total Recoverable Hydrocarbons (TRH);
¢ Polycyclic Aromatic Hydrocarbons (PAH);
e Organochlorine Pesticides (OCP);

« Organophosphorus Pesticides (OPP);

Bassline Contaminalion Assessment— Formar Naphtha Slorage Area Project Mo 39654
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¢ Polychlorinated Biphenyls (PCB);

e Benzene, Toluene, Ethyl Benzene, Xylene (BTEX);

e Phenols;

e Metals: Arsenic (As), Cadmium (Cd), Chromium (Cr), Copper (Cu), Lead (Pb),
Mercury (Hg), Nickel (Ni), Zinc (Zn).

Quality Control/Quality Assurance (QA/QC) testing comprised one soil replicate (sample D3),
the results of which are detailed in Appendix C.

In addition, four fill samples were analysed for asbestos in soil.

9.1.2 Groundwater

Laboratory testing for groundwater was undertaken by SGS Australia, a laboratory registered
with the National Association of Testing Authorities, Australia (NATA).

A total of five groundwater samples from the three installed groundwater wells and one existing
groundwater well (including one QA/QC sample) were selected to provide a preliminary
assessment of groundwater conditions. The samples were selected to target the identified
potential sources of contamination (See Section 7).

The selected samples were analysed for some or all of the following potential contaminants:

¢ Total Recoverable Hydrocarbons (TRH);

« Polycyclic Aromatic Hydrocarbons (PAH);

e Benzene, Toluene, Ethyl Benzene, Xylene (BTEX),

e Metals: Arsenic (As), Cadmium (Cd), Chromium (Cr), Copper (Cu), Lead (Pb);
Mercury (Hg), Nickel (Ni), Zinc (Zn);

e Ammonia.

QA/QC testing comprised one groundwater replicate (samples DW1), the results of which are
detailed in Appendix C.

Baselima Contaminalion Assessment— Former Naphtha Slorage Amea Pmyjact Nor 39654
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8.2  Analytical Results

8.21 Soil

The results of chemical analysis of soil samples are presented in the laboratory report sheets
(Appendix B), and are summarised in Tables 6, 7, 8 and 9 below.

Table 6 — Laboratory Results for Metals in Soil

.. ) {p;ﬁ, As | cd | o | cu | Pb | Hg | Ni | zn
Pit 101/0.05 <1 | <PaQL | 01 28 4.1 4 <PQL | 26 27
Pit 102/0.05 <1 <PQL | 06 5.9 11 18 | <PQL | 37 130
Pit 103/0.05 <1 3 1.1 8.8 10 26 0.08 5 120
Pit 104/0.05 <1 4 12 11 27 50 | <PQL | 6.1 400
Pit 104/2.0 <1 | <PQL | <PQL | 21 0.8 2 <PQL | 23 9.9
Pit 105/0.05 <1 6 0.2 16 23 16 | <PQL | 11 120
Pit 105/1.5 <1 4 <PQL | 19 05 | <PQL | <PQL 2 45
Pit 106/0.01 <1 12 1 200 | 2800 | 3300 | 0.1 64 | <PQL

D3 <1 35 12 250 | 3000 | 3700 | <PQL | 68 | <PQL
Pit 107/0.05 <1 5 15 14 16 36 | <PQL | 7.4 180
Pit 108/0.15 <1 5 15 14 16 36 | <PQL | 7.4 180
Pit 109/0.01 <1 5 15 14 16 36 | <PQL | 74 180
Pit 110/0.05 <1 5 15 14 16 36 | <PaL | 7.4 180
Pit 111/0.05 <1 1 38 41 140 200 | 006 1 1300
Bore 201/1.0 <1 <PQL | <PQL | 27 0.94 1 <PQL | 3.1 7.5
Bore 202/1.0 <1 3 <PQL 41 2.3 2 <PaL 4.2 10
Bore 203/1.5 <1 <PQL | <PQL 2 12 1 <PQL | 19 7.1
PaL 3 0.1 0.3 0.5 1 0.05 0.5 0.3
NEHF F (Ref 4) 500 100 500 | 5000 | 1500 75 3000 | 35000
Solid Waste (Ref 5) 100 20 100 NC 100 4 40 NC
Industrial Waste (Ref 5) 400 80 400 NC 400 16 160 NC
Notes to Table 6
All results expressed in mg/kg on a dry weight basis
NC - no criteria

POL = Laboratory Practical Quantification Limit
D3 - Replicate sample of Test Pit 106/0.01
Shaded results indicate exceedence of NEHF F criteria (Ref 4)
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Table 7 - Laboratory Resuits for TRH and BTEX in Soil

Sample TRH
Identification {PID] Benzene | Toluene BEtl‘l’:'l Total
(m) PPM)| €4Cy | CuCu | Cis-Can | CosCrs enzene | Xylene

Pit 101/0.05 <1 <PQL | <PQL | <PQL | <PQL <PQL <PaL <PQL | <PQL

Fit 102/0.05 <1 <PQL | <PQL <PQL | <PQL <PQL <PAL <PQL | <PQL

Pit 103/0.05 <1 <PQL | <PQL | <PQL | <PQL <PQL <PQL <PQL | <PQL

Pit 104/0.05 <1 <PQL | <PQL <PQL | <PAL <PQL <PqL <PQL | <PQL

Pit 104/2.0 <1 <PQL | <PQL | <PQL | <PQL <PQL <PQL <PQL | <PQL

Pit 105/0.05 <1 <PQL | <PQL <PQL | <PQL <PQL <PQL <PQL | <PQL

Pit 105/1.5 <1 <PQL | <PQL <PQL | <PQL <PQL <PQL <PQL | <PQL

Pit 106/0.01 <1 <PQL | <PQL <PQL | <PQL <PQaL <PQL <PQL | <PQL

D3 <1 <PQL | <PQL 57 160 <PQL <PQL | <PQL | <PQL

Pit 107/0.05 <1 <PQL <PQL <PaL 60 <PQL <PQL <PQL | <PQL

Pit 108/0.15 <1 <PQL | <PQL <PQL | <PQL <PaL <PQL <PQL | <PQL

Pit 109/0.01 <1 <PQL | <PQL <PQL o8 <PQL <PaL <PQL | <PQL

Pit 110/0.05 <1 <PQL | <PQL <PaL | <PQL <PQL <PaL <PAL | <PQL

Pit 111/0.05 <1 <PQL | <PQL <PQL 89 <PQL <PQL <PQL | <PQL

Bore 201/1.0 <1 <PAQL | <PAL <PAL | <PQL <PQL <PQL <PQL | <PAL

Bore 202/1.0 <1 <PQL | <PQL | <PQL | <PQL <PQL <PaL <PQL | <PQL

Bore 203/1.5 <1 <PQL | <PQL | <PQL | <PQL <PQL <PQL <PQL | <PQL

PQL 20 50 50 50 05 0.5 05 15
Service Station (Ref6) | 65 1000 total 1 1.4 3.1 14
Solid Waste (Ref 5) 650 10000 total 10 288 600 | 1000
MNotes to Table 7:

All results expressed in mg/kg on a dry weight basis
PQL - Laboratory Practical Quantification Limit
D3 — Replicate sample of Pit 106/0.01
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Table 8 — Laboratory Results for OCP, OPP, PCB and PAH in Sail
W ol (som) | Phenols | PCB | OPP i s M i
n (m) Aldrin/Dieldrin | Chlordane | DDT | Heptachlor
Pit 101/0.05 <1 <PQL |<PQL| <PQL <PQL <PaL | <PQL <PQL <PQL <PQL
Pit 102/0.05 <1 <PQL |<PQL| <PQL <PQL <PQL | <PQL <PQL 0.27 0.07
Pit 103/0.05 <1 NT |<PQL| NT NT NT NT NT 1.15 0.15
Pit 104/0.05 <1 2 <PQL | <PQL <PQL <PQL | <PQL <PQL 0.52 012
Pit 104/2.0 <1 NT NT NT NT NT NT NT <PQL <PQL
Pit 105/0.05 <1 <PQL |<PQL| <PQL <PQL <PQL | <PQL =PQL <PQL <PQL
Pit 105/1.5 <1 NT NT NT NT NT NT NT <PQL <PQL
PFit 106/0.01 <1 06 |<PQL| <PQL <PQL <PQL | <PQL <PQL 2m 021
D3 <1 2 <PQL | <PQL <PQL <PQL | <PAL <PQL 1.25 0.15
Pit 107/0.05 <1 1.8 |<PQL| <PQL <PQL <PQL | <PQL <PQL 216 0.26
Pit 108/0.15 =<1 NT NT NT NT NT NT NT 0.28 0.08
Pit 108/0.01 =1 NT NT NT NT NT NT NT 5.63 0.63
Pit 110/0.05 <1 23 | <PQL| <PQL <PQL <PQL | <PQL <PQL 1.26 0.16
Pit 111/0.05 <1 NT NT NT NT NT NT 3.27 037
Bore 2011.0 <1 NT NT NT NT NT NT =PQL <PQL
Bore 202/1.0 =1 NT NT NT NT NT NT <PQL =PQL
Bore 203/1.5 <1 NT NT NT NT NT NT <PQL <PQL
PaL 0.5 09 01 0.1 01 0.1 0.1 0.1 0.05
NEHF F (Ref4) 42500 | 50 NC 50 250 1000 50 100 5
Solid Waste (Ref 5) 288 50 NC NC NC NC NC 200 0.8
Industrial Waste (Ref5) | 1152 50 NC NC NC NC NC 800 3.2
Notes to Table 8:
All results expressed in mg/kg on a dry weight basis
PQL - Laboratory Practical Quantification Limit
D3 ~ Replicate sample of Pit 106/0.01
MNT = Mot Tested
Dasaling Contaminalion Assessmant— Former Naphiha Slorage Arsa Project No. 30654
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Table 9 — Laboratory Results for Asbestos in Soil and Fibro Fragments

Sample |dentification | Sample Type | Asbestos Detected
Pit 101/0.05 Filling No asbestos detected
Pit 104/0.05 Filling No asbestos detected
Pit 105/0.05 Filling Mo asbestos detected
Pit 110/0.05 Filling Mo asbestos detected

Page 32 of 41

Due to the presence of elevated lead levels in the fill sample Pit 106/0.01, additional leachability

testing was conducted as follows:

« Standard leachability testing (TCLP) using acidic leachant to confirm waste classification
for off-site disposal to a licensed landfill (in accordance with Ref 5);
e Water Leach — leachability testing using a distiled water leachant to assess the
propensity for the material to leach in water (i.e. to assess leachability potential for

materials remaining on-site).

The results of leachability testing are shown in Table 10, below.
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Table 10 — Leachability Testing (acid and water leachate) for Pit 106/0.01

Lead (Pb)
Sample Depth (m) PID Total TCLP ‘:'Jder
(mgkg) | (mglL) | -oaeh
Pit 106 0.01 <1 3300 0.05 0.032
Laboratory PQL 2 0.02 | 0.001
NEHF F (Ref 4) 1500 NC NC
ANZECC (2000) — Trigger Values for| Fresh NC NC | 0.0034
Slightly to Moderately Disturbed Systems
(Ref7) Marine NC NC 0.0044
NSW EPA Environmental Guidelines — __met | 1500" | 05 NG
Assessment, Classification & Management ~ Solid | 1500* 5 NC
af RomLIguit Wasoms (Rer) Industrial | 6000* | 20 NC
Notes to Table 10:

Total results expressed in mg/hkg on a dry weight basis

TCLP and ASTM concentrations in mg/L

PQOL - Laboratory Practical Quantification Limit

* Waste classification criteria for total concentrations when used with TCLP results
MNC —No Criteria

TCLP — standard NSW EPA TCLP test

Water Leach —leachability testing using distilled water as extracting fluid

Shaded results excead NEHF F criteria (Ref4)

Bold results exceed Solid Waste criteria

Highlighted results exceed ANZECC criteria (Ref 7)

9.2.2 Groundwater

The results of chemical analysis of groundwater samples are presented in the laboratory report
sheets (Appendix B), and are summarised in Table 11, below:

Basalima Cantaminalion Assessment— Former Naphtha Slorege Area Project No 39654
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Table 11 - Laboratory Results — Groundwater Analysis
Analyte il paL | ANZECC
Bore 201 | Bore 202 | Bore 203| DW1 | Well B
Metal
As " 1.7 55 23 22 | <PQL 1 13
Cd <PQL <PQL <PQL | <PQL | <PQL 01 0.2
cr® <PQL | <PQL | <PQL | <PaQL | <PQL | 1 1
Cu <PQaL <PQL <PQL | <PQL 1.3 1.4
Pb <PQL <PQaL <PQL | <PQL | <PQL 1 3.4
Hg ¥ <PQL | <PQL | <PQL | <PQL | <PQL | 05 0.06
Ni <PQL 1.3 <PQL | <PQL | <PQL 1
Zn 13 49 83 43 12 8
TRH
Cs - Cq <PaL <PQL <PAL | <PQL | <PQL 40 NC
Cio-Cya <PQL <PQL <PQL | <PQL | <PQL 40 NC
Cis-Cax <PQL <PaL <PAL | <PQL | <PQL | 200 NC
Cug-Cx <PQaL <PaL <PAL | <PQL | <PQL | 200 NC
BTEX
Benzene <PQL <PQL <PQL | <PQL | <PQL 1 850
Toluene <PQAL <PQL <PQL <PQL | <PQL 1 NC
Ethyl Benzene <PQL <PQL <PQL | <PQL | <PQL 1 NC
Xylene <PQL | <PQL | <PQL | <PQL | <PQL 3 200
PAHs
Total PAHSs <PQL <PQL <PQL <PQL | <PQL 0.5 NC
Benzo(a)pyrene <PQL <PaL <PQL | <PQL | <PQL 0.5 NC
Ammonia
Ammonia as N I 1300 1000 470 460 | 2300 | 30 I 900

Notes to Table 11:

ANZECC 2000 - Trigger Values for slightly to moderately disturbed systems (fresh water) (Ref 7)
Results expressed in ug/L
PQL - Practical Quantification Limits

{1) = Arsenic(V) (conservative)

{2) — Mercury (inorganic)

(3) = Chromium (V)

{4) p-xylene (the lesser criteria of individual xylene species in ANZECC 2000 trigger values, ie. conservalive)

NC - No criteria

Shaded results excesad ANZECC 2000 criteria (Ref7)
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10. ASSESSMENT OF CONTAMINATION
10.1 Assessment Criteria

Results of the chemical analyses were compared to the following NSW EPA recommended
guidelines:

« NSW EPA (1998). Contaminated Sites — Guidelines for the Site Auditor
Scheme, 2" Edition, April 2006 (Ref 4);

« NSW EPA (1994). Contaminated Sites — Guidelines for Assessing Service
Station Sites, December 1994, (Ref 6);

o NSW EPA (1999). Environmental Guidelines: Assessment, Classification &
Management of Liquid and Non-Liquid Wastes (Ref 5);

« ANZECC (2000) Fresh and Marine Water Quality Guidelines (Ref 7);

 Ministry of Housing, Spatial Planning and the Environment (1994)
Environmental Quality Objectives in the Netherlands, (Ref 8).

The NSW EPA Guidelines for the NSW Site Auditor Scheme (Ref 4) contain National
Environmental Health Forum (NEHF) levels for various beneficial use scenarios including: low
density residential (A), high density residential (D), recreational (E) and commercialfindustrial
(F). These criteria are applicable where aesthetic and ecological concerns are not an issue.

Health based criteria for commercial/industrial (NEHF F), are considered to be appropriate for
the proposed development.

The NSW EPA Guidelines for Assessing Service Station Sites (Ref 6) were used to assess total
TRH and BTEX contamination across the site. The criteria used are threshold concentrations for
sensifive land use.

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

Liquid & Non-Liquid Wastes (Ref 5) was used to assess soil conditions for possible off-site
disposal to a licensed landfill.

Baseline Contaminalion Assessment- Former Naphiha Slorage Area Project No: 39654
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The ANZECC (2000) Guidelines for Fresh and Marine Water Quality (Ref 7) were used to
assess groundwater quality. The protection of aquatic ecosystem guidelines are considered to
be relevant due fo the proximity of the site to Throsby Basin and Newcastle Harbour. The
receiving waters are considered to be a “slightly to moderately disturbed system”. In addition,
the Netherlands Environmental Quality Objectives (1994) were used to assess hydrocarbon
contamination within groundwater.

The ANZECC (2000) guidelines were also considered to assess the potential for adverse impact
on receiving waters from leachate generated from soils containing elevated total lead
contaminant concentrations, based on the results of the water leach test. It is noted, however,
that the leachability test method involves vigorous tumbling / agitation, which is not consistent
with the likely process associated with rainfall and infiltration through on-site soils. The
propensity of the materials to leach may therefore be overestimated in the water leach test.

10.2 Assessment of Contamination

10.2.1 Soil

Soil chemical analysis results were generally within the health based criteria for
commercialfindustrial land use (ie. NEHF F), and NSW EPA sensitive land use criteria for TRH,
and BTEX, with the excepfions of Pit 106/0.01 (and the replicate sample D3) which contained
lead levels in exceedence of NEHF F criteria.

Leachability testing using a distilled water leachant suggests that near surface materials from Pit
106 (which contained an elevated lead level) has a propensity to leach in water, as evidenced
by an exceedance of the ANZECC criteria for lead. It is noted, however, that the water leach test
is likely to overestimate the leachability potential for materials left on-site, considering natural
processes such as rainfall and infiltration.

Slightly elevated chromium and copper levels were also found in Pit 106/0.01 and the replicate
sample D3, with levels within the NEHF F criteria.

Baszaiing Contamination Assessmant - Former Naphtha Slorage Area Pryject Mo 39654
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10.2.2 Groundwater

Groundwater chemical analysis results were generally within the ANZECC (2000) Guidelines for
Fresh and Marine Water Quality (slightly to moderately disturbed system), with the following
exceptions:

« slightly elevated zinc in groundwater in Bores 201, 203 and Well B;
e slightly elevated ammonia in groundwater in Bores 201, 202 Well B.

11. CONCLUSIONS

The results of the above investigation indicated the following with respect to potential
contamination associated with extemal areas (outside the existing building envelope):

» the presence of elevated lead levels in near surface soils around the perimeter of the
former naphtha tanks above the adopted landuse criteria (likely to be due to
sandblasting materials/activities, possible lead based paints and/or metal fragments);

» the presence of slightly elevated zinc and ammonia levels in groundwater sampled
within the site (from installed and existing groundwater wells).

The areas assessed in the above investigation are likely to be suitable for the proposed
commercial/industrial development, provided the following is undertaken:

» additional investigation is undertaken to delineate lead impacted soils around the
perimeter of the on-site tanks;

* localised remedial works are conducted to remove lead impacted soils around the
perimeter of the on-site tanks.

On-site management or off-site disposal of the lead contaminated material could be considered
as possible remedial options.

Bassline Contamination Assessment— Fomer Naphtha Slorage Amea Froject No: 39654
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On-site management would require appropriate containment /capping. The propensity of the
material to leach in distilled water should be considered in the design for on-site management
(i.e. minimise infiltration and the potential for migration of leachate). In addition, a proposal for
on-site management of lead contaminated material is likely to attract requirements for a NSW
DECC accredited auditor as part of the development application process. Leaving the material
on site would also attract a notice on the Section 149 Certificate for the site and a requirement
for a long term Environmental Management Plan for construction, excavation and future site
use.

Off-site disposal of contaminated soils would require appropriate excavation/stripping of the
near-surface lead impacted soils, and disposal to a licensed landfill. Under the cumrent waste
classification (i.e. without additional treatment), off-site disposal at an industrial waste landfill will
be required.

Remediation should be conducted in accordance with a site specific remedial action plan, which
details the remedial methodology and validation requirements in accordance with NSW EPA
guidelines (Ref 1).

The results of chemical analysis suggest that fill materials on the site are classified between
‘Solid’" and ‘Industrial Waste', with lead impacted soils in the vicinity of the tanks classified as
‘Industrial Waste' in accordance with Ref 5. If off-site disposal of site soils is required then
additional analysis is recommended to confirm disposal options.

If materials other than those observed during this investigation are encountered during
development then additional advice should be sought from this office in regard to their suitability
or otherwise to remain on-site.

It is noted that a potential for ammonia contamination in groundwater was present due to the
identified ammonia and arsenic contamination in groundwater on the adjacent site (ie. Orica
Plant). Slightly elevated ammonia levels were found in groundwater on the subject site. The
migration of contaminants from the adjacent site therefore cannot be discounted.

Slightly elevated zinc levels encountered in groundwater are likely to be consistent with regional
groundwater quality in the area.

Basaiine Contaminalion Assessmant- Former Naphtha Storage Amea Pmyjoct No: 39654
Greanleal Road, Kooragang Istand 21 August 2007
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With respect to acid sulphate soils at the site, the acid sulphate soil map for Newcastle indicates
acid sulphate soils are present in areas sumrounding Kooragang (including river sediments
adjacent to the site). Without undertaking specific assessment of the subject site, it is likely that
underlying natural soils at the site (i.e. beneath dredged fill materials) may be potential acid
sulphate soils also. It is considered unlikely that existing dredged fill materials at the site
(comprising sands and shell fragments) will pose any acid sulphate soil issues (i.e. material was
dredged and placed approximately 40 years ago).

Discussions with the client indicate that excavation associated with construction activities at the
site are unlikely to extend beyond the dredged sand filing. The potential for disturbance of acid
sulphate soils is therefore considered low.

If the proposed development will disturb underlying natural soils, it is likely that some form of
acid sulphate soil management will be required, including the following:

e appropriate stockpiling of potential acid sulphate materials (i.e. bunded and lined areas);
¢ lime treatment of acid sulphate materials;

e screening tests on treated materials to monitor the treatment process;

* minimising exposure time for acid sulphate soils if possible;

e monitoring of dewatering activities (if required).

If excavations are to be undertaken in natural soils beneath dredged sand filling (i.e. depths
greater than approximately 1.5 m to 2.5 m below the ground surface), then an acid sulphate soil
management plan should be prepared outlining the details of the proposed approach including
objectives, methods and procedures by which construction works will be managed, with regard
to potential and actual acid sulphate soils on the site.

12. LIMITATIONS OF THIS REPORT

DP have performed investigation and consulting services for this project in general accordance
with current professional and industry standards for land contamination investigation.

Basafing Contaminalion Assessment— Former Naphtha Slorage Amea FProject No: 35654
Greanfeal Road, Koomgang (sfand 21 August 2007
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Whilst every effort has been made to ensure a representative programme of field and laboratory
sampling and testing, conditions different to those identified during these tasks may exist.
Therefore DP cannot provide unqualified warranties nor does DP assume any liability for site
conditions not observed or accessible during the time of the investigations.

Despite all reasonable care and diligence, the ground conditions encountered and
concentrations of contaminants measured may not be representative of conditions between the
locations sampled and investigated. In addition, site characteristics may change over time in
response to variations in natural conditions, chemical reactions and other events, eq.
groundwater movement and/or spillages of contaminating substances. These changes may
occur subsequent to DP's investigations and assessment.

This report and associated documentation and the information herein have been prepared solely
for the use of Manildra Park Pty Ltd and the Regional Land Management Corporation on behalf
of the NSW State Property Authority. Any reliance assumed by other parties on this report shall

be at such party's own risk. Any ensuing liability resulting from use of the report by other parties
cannot be transferred to DP.

DOUGLAS PARTNERS PTYLTD

Reviewed by:
Patrick Heads Stephen Jones
Environmental Engineer Principal
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NOTES RELATING TO THIS REPORT

Introduction

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

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

Description and Classification Methods

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

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

Soil Classification Particle Size
Clay less than 0.002 mm
Silt 0.002 to 0.06 mm
Sand 0.06 to 2.00 mm
Gravel 2.00 to 60.00 mm

Cohesive soils are classified on the basis of strength
either by laboratory testing or engineering examination.
The strength terms are defined as follows.

Undrained

Classification Shear Strength kPa

Very soft less than 12

Soft 1225

Firm 2550

Stiff 50—100

Very stiff 100—200

Hard Greater than 200

Non-cohesive sails are classified on the basis of relative
density, generally from the results of standard penetration
tests (SPT) or Dutch cone penetrometer tests (CPT) as
below:

SPT CPT
Relative Density “N” Value Cone Value
(blows/300 mm) (g, — MPa)
Very loose less than 5 less than 2
Loose 5—10 2—5
Medium dense 10—30 5—15
Dense 30—50 15—25
Very dense greater than 50 greater than 25

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

Sampling

Sampling is camied out during drlling to allow
engineering examination (and laboratory testing where
required) of the soil or rock.

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

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

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

Drilling Methods.

The following is a brief summary of drilling methods
currently adopted by the Company and some comments
on their use and application.

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

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

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

Continuous Spiral Flight Augers — the hole is
advanced using 90—115 mm diameter continuous spiral
flight augers which are withdrawn at intervals to allow
sampling or in-situ testing. This is a relatively economical
means of driilling in clays and in sands above the water

fssued: October 1998
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table. Samples are returned to the surface, or may be
collected after withdrawal of the auger flights, but they are
very disturbed and may be contaminated. Information
from the drilling (as distinct from specific sampling by
SPTs or undisturbed samples) is of relatively lower
reliability, due to remoulding, contamination or softening
of samples by ground water.

Non-core Rotary Drilling — the hole is advanced by a
rotary bit, with water being pumped down the drill rods and
retumed up the annulus, carrying the drill cuttings. Only
major changes in stratification can be determined from the
cuttings, together with some information from ‘feel’ and
rate of penetration.

Rotary Mud Drilling — similar to rotary drilling, but using
drilling mud as a circulating fluid. The mud tends to mask
the cuttings and reliable identification is again only
possible from separate intact sampling (eg. from SPT).

Continuous Core Drilling — a continuous core sample
is obtained using a diamond-tipped core barrel, usually
50mm intemal diameter. Provided full core recovery is
achieved (which is not always possible in very weak rocks
and granular soils), this technique provides a very reliable
(but relatively expensive) method of investigation.

Standard Penetration Tests

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

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

The test results are reported in the following form.

e In the case where full penetration is obtained with
successive blow counts for each 150 mm of say 4, 6
and 7

as 4,6,7
N=13

e In the case where the test is discontinued short of full
penetration, say after 15 blows for the first 150 mm and
30 blows for the next 40 mm

as 15, 30/40 mm.

The results of the tests can be related empirically to the
engineering properties of the soil.

Occasionally, the test method is used to obtain samples
in 50 mm diameter thin walled sample tubes in clays. In
such circumstances, the test results are shown on the
borelogs in brackets.

Cone Penetrometer Testing and Interpretation

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

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

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

The infomation provided on the plotted resuits
comprises: —

e Cone resistance — the actual end bearing force divided
by the cross sectional area of the cone — expressed in
MPa.

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

e Friction ratio — the ratio of sleeve friction to cone
resistance, expressed in percent.

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

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

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

q: (MPa) = (0.4to 0.6) N (blows per 300 mm)

In clays, the relationship between undrained shear
strength and cone resistance is commonly in the range:—

gc = (12to18) ¢,

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

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

Issued: October 1998
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Hand Penetrometers

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

Twao relatively similar tests are used.

e Perth sand penetrometer — a 16 mm diameter flat-
ended rod is driven with a 9kg hammer, dropping
600 mm (AS 1289, Test6.3.3). This test was
developed for testing the density of sands (originating in
Perth) and is mainly used in granular soils and filling.

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

Laboratory Testing

Laboratory testing is carried out in accordance with
Australian Standard 1289 “Methods of Testing Soil for
Engineering Purposes’. Details of the test procedure used
are given on the individual report forms.

Bore Logs

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

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

Ground Water

Where ground water |levels are measured in boreholes,

there are several potential problems;

¢ Inlow permeability soils, ground water although present,
may enter the hole slowmly or perhaps not at all during
the time it is left open.

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

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

the same at the time of construction as are indicated in

the report.
¢ The use of water or mud as a drilling fluid will mask any

ground water inflow. Water has to be blown out of the
hole and drilling mud must first be washed out of the
hole if water observations are to be made.

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

Engineering Reports
Engineering reports are prepared by qualified personnel

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

Every care is taken with the report as it relates to
interpretation of subsurface condition, discussion of
geotechnical aspecds and recommendations or
suggestions for design and construction. However, the
Company cannot always anticipate or assume
responsibility for:

e unexpected varations in ground conditions — the
potential for this will depend partly on bore spacing and
sampling frequency

e changes in policy or interpretation of policy by statutory
authorities

e the actions of contractors responding to commercial
pressures.

If these occur, the Company will be pleased to assist
with investigation or advice to resolve the matter.

Site Anomalies

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

Reproduction of Information for
Contractual Purposes

Attention is drawn to the document “Guidelines for the
Provision of Geotechnical Infomation in Tender
Documents”, published by the Institution of Engineers,
Australia. Where information obtained from this
investigation is provided for tendering purposes, it is
recommended that all information, including the written
repot and discussion, be made available. In
circumstances where the discussion or comments section

Issued: October 1998
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is not relevant to the contractual situation, it may be
appropriate to prepare a specially edited document. The
Company would be pleased to assist in this regard and/or
to make additional report copies available for contract
purposes at a nominal charge.

Site Inspection

The Company will always be pleased to provide
engineering inspection services for geotechnical aspects
of work to which this report is related. This could range
from a site visit to confirm that conditions exposed are as
expected, to full time engineering presence on site.

Copyright © 1998 Douglas Pattners Pty Ltd
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AN ENGINEERING CLASSIFICATION OF SEDIMENTARY
ROCKS IN THE SYDNEY AREA

This classification system provides a standardized terminology for the engineering description of the sandstone and shales in the Sydney area,
but the terms and definitions may be used elsewhere when applicable.

Under this system rocks are classified by Rock Type, Degree of Weathering, Strength, Strafification Spacing, and Degree of Fracluring. These
terms do not cover the full range of engineering properties. Descriptions of rock may also need lo refer to other properties (e.g. durability,
abrasiveness, etc.) where these are relevant.

ROCK TYPE DEFINITIONS
Rock Type Definition
Conglomerate: More than 50% of the rock consisls of gravel sized (greater than 2mm) fragments
Sandstone: More than 50% of the rock consists of sand sized (.06 to 2mm) fragments
Siltstone: More than 50% of the rock consists of silt-sized (less than 0.06mm) granular particles and the rock is not laminated
Claystone: More than 50% of the rock consists of clay or sericitic material and the rock is not laminated
Shale: More than 50% of the rock consists of silt or clay sized particles and the rock is laminated

Rocks possessing characterislics of two groups are described by their predominant particle size with reference also to the minor constituents,
e.g. clayey sandstone, sandy shale.

DEGREE OF WEATHERING
Term Symbol Definition

Extremely EW Rock substance affected by weathering to the extent thal the rock exhibits soil properties - i.e. it can be

Wealhered remoulded and can be classified according to the Unified Classification System, but the texture of the original rock
is still evident.

Highly HW Rock substance affected by weathering to the extent that limonite staining or bleaching affects the whole o the

Weathered rock substance and other signs of chemical or physical decomposition are evident, Porosity and strength may be
increased or decreased compared to the fresh rock usually as a result of iron leaching or deposition. The colour
and strength of the original fresh rock substance is no longer recognisable.

Moderately MW Rock substance affected by weathering to the extent that staining or discolouration of the rock substance usually

Weathered by limonite has taken place. The colour and texture of the fresh rock is no longer recognisable.

Slightly SW Rock substance affecled by weathering to the extent that pariial staining or discolouration of the rock substance

Weathered usually by limonite has taken place. The colour and texlure of the fresh rock is recognisable.

Fresh Fs Rock substance unaffected by weathering, limonite staining along joints.

Fresh Fr Rock substance unaffected by weathering.

STRATIFICATION SPACING
Term Separation of
Stratification Planes

Thinly laminated <6 mm
Laminated 6 mm to 20 mm
Very thinly bedded 20 mm to 60 mm
Thinly bedded 60mmto0.2m
Medium bedded 02mto06m
Thickly bedded 06mto2m
Very thickly bedded =2 m




ROCK STRENGTH

Rock strenglh is defined by the Point Load Strength Index (Is 50) and refers to the strength of the rock substance in the direction normal to the
bedding. The test procedure is described by the International Society of Rock Mechanics (Reference).

Strength Term 13(50) Field Guide Approx.
MPa qu MPa*
Extremely Easily remoulded by hand to a material with soil properlies
Low:
0.03 0.7
Very May be crumbled in the hand. "Sandstone is “sugary” and friable.
Low:
0.1 2.4
Low: A piece of core 150 mm long x 50 mm dia. may be broken by hand and easily scored
with a knife. Sharp edges of core may be friable and break during handling.
0.3 7
Medium: A piece of core 150 mm long x 50 mm dia. can be broken by hand with congiderable
difficulty. Readily scored with knife.
1 24
High: A piece of core 150 mm long x 50 mm dia. cannot be broken by unaided hands,
can be slightly scratched or scored with knife.
3 70
Very A piece of core 150 mm long x 50 mm dia. may be broken readily with hand
High: held hammer. Cannot be scratched with pen knife.
10 240
Extremely A piece of core 150 mm long x 50 mm dia. is difficult to break with hand held
High: hammer. Rings when struck with a hammer.

* The approximate unconfined compressive strength {qu) shownin the table is based on an assumed ratio to the point load index of 24:1.
This ratio may vary widely.
DEGREE OF FRACTURING

This classification applies to diamond drill cores and refers to the spacing of all types of natural fractures along which the core is discontinuous.
These include bedding plane partings, joints and other rock defects, but exclude known artificial fraclures such as drilling breaks

Term Description
Fragmented: The core is comprised primarily of fragments of length less than 20 mm, and mostly of width less than
the core diameter.
Highly Fractured: Core lengths are generally less than 20 mm - 40 mm with occasional fragments.
Fractured: Core lengths are mainly 30 mm - 100 mm with occasional shorter and longer sections.

Slightly Fractured: | Core lengths are generally 300 mm - 1000 mm with occasional longer sections and occasional sections
of 100 mm - 300 mm.

Unbroken: The core does not contain any fracture.

REFERENCE

International Society of Rock Mechanics, Commission on Standardisation of Laboratory and Field Tests, Suggested Methods for Determining the
Uniaxial Compressive Strength of Rock Materials and the Point Load Strength Index, Committee on Laboratory Tests Document ho. 1 Final Draft
October 1972
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GRAPHIC SYMBOLS FOR SOIL & ROCK

SOIL

BITUMINOUS CONCRETE
CONCRETE

TOPSOIL

FILLING

PEAT

CLAY

SILTY CLAY

SANDY CLAY
GRAVELLY CLAY
SHALY CLAY

SILT

CLAYEY SILT

SAMNDY SILT

SAND

CLAYEY SAND

SILTY SAND

GRAVEL

SANDY GRAVEL
CLAYEY GRAVEL
COBBLESBOULDERS

TALUS
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SEDIMENTARY ROCK

BOULDER CONGLOMERATE

CONGLOMERATE

CONGLOMERATIC SANDSTONE

SANDSTONE FINE GRAINED

SANDSTONE COARSE GRAINED

SILTSTONE

LAMINITE

MUDSTONE, CLAY STOME, SHALE

COoAL

LIMESTONE

METAMORPHIC ROCK

SLATE, PHYLITTE, SCHIST
GNEISS

GQUARTZITE

IGNEOUS ROCK

GRANMITE

DOLERITE, BASALT

TUFF

PORPHYRY



TEST PIT LOG

CLIENT: Manildra Park Pty Ltd SURFACE LEVEL: — PIT No: 101
PROJECT: Baseline Contamination Assessment EASTING: PROJECT No: 39654
LOCATION: 20 Greenleaf Road, Kooragang Island NORTHING: DATE: 09 Jan 07
DIP/AZIMUTH: 90°/— SHEET 1 OF 1
Description o Sampling & In Situ Testing
_i| Depth 59 = & | Dynamic Penetrometer Test
& “(m) of ®9 % g E esults & 2 (blows per mm)
Strata © |F|&8| & ornments s 15
FILLING - Light grey brown fine to medium grained : :
sand filling with shells and shell fragments, rootlets to Py P 85 <1 ppm : :
0.15m, dry o
D 0. :
From 0.5m - damp e 08 il :
From 0.9 to 1.1m- Some clay and rootlets and orange
staining :
-1 pD,PID 10 <1 ppm -1 :
"2 "SAND- Grey fine to medium grained sand, wet
:D,PID 15 1 A A
From 1.5m - Saturated ' e :
2 D, PID 20 <1 ppm L2 : :
23— "
Pit discontinued at 2.3m, due to collapse : -

RIG: Case 580 super LE backhoe, 800mm bucket with teeth
WATER OBSERVATIONS: Free groundwater observed at 1.5m

LOGGED: Heads

REMARKS:

e m SAMPLING &IN SITU TESF"IIil‘g LE&END "

er sarmple oc rometer

D Dgumad sanple ﬂ: Fhoto imahn r

B Bulk sample S Standard penetration test

‘L.% Tube sample (x mmdia.) PL Poirt load strength Is(50) MPa

Watar sample YV ShearVane (kPa)
C _ Core driling > Water szep 2 Water level

CHECKED

Initials:

Date:

[0 Sand Penetrometer AS1289.6.3.3
O Cone Penetrometer AS1289.6.3.2
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TEST PIT LOG

CLIENT: Manildra Park Pty Ltd SURFACE LEVEL: — PIT No: 102
PROJECT: Baseline Contamination Assessment EASTING: PROJECT No: 39654
LOCATION: 20 Greenleaf Road, Kooragang Island NORTHING: DATE: 09 Jan 07
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Description © Sampling & In Situ Testing
Depth Eo & Dynamic Penetrarmeter Test
x (n;‘:l'] of g9 g 8 %é" esults & § (blows per mm)
Strata @ |F|(a| 8 —— s 10 15
FILLING - Light grey brown fine to medium grained : : ; :
sand filling with shells and shell fragments, rootlets to i Pl 03 <1 ppm : : : :
0.15m, dry :
From 0.4m - damp
D.PID 0.5 <1 ppm ; i : :
From 0.9 to 1.1m- Some clay and rootlets
= D,PID 1.0 <1 ppm -1
"2 SAND- Grey fine to medium grained sand, wet
] ¥ i i §
From 1.5m - Saturated P RE 18 o N :
5 D,PID 2.0 <1 ppm -2 i
Pit discontinued at 2.3m : : :

RIG: Case 580 super LE backhoe, 600mm bucket with teeth
WATER OBSERVATIONS: Free groundwater observed at 1.5m

LOGGED: Heads

REMARKS:
SAMPLING &IN SITU TESTING LEGEND CHEGKED

A Argersampla pp_ Pocket penetrometer (kPa)
D Disturbed sarrple PID Photo ionisation r tals:
B Bulk sample 8 Slandard penetration lest Intials:
’l})a Tube sample (x mmdia.) PL Point load drength 1s(50) MPa

Water sample VY ShearVane ) .
¢ Coredriling > Water seep 2 Waler level Date:

O Sand Penetrometer AS1289.6.3.3
O Cone Penstrometer AS12896.3.2

(/)] Douglas Partners

Geotechnics - Environment - Groundwaler



TEST PIT LOG

CLIENT: Manildra Park Pty Ltd
PROJECT: Baseline Contamination Assessment
LOCATION: 20 Greenleaf Road, Kooragang Island

SURFACE LEVEL: — PIT No: 103
EASTING: PROJECT No: 39654
NORTHING: DATE: 09 Jan 07
DIP/AZIMUTH: 80°/- SHEET 1 OF 1

Description
Strata

Sampling & In Situ Testing

Dynamic Penetrometer Test

H § 3 g (blows per ren)

n 5 19 15

Graphic
Log

FILLING - Light grey browmn fine o medium grained
Sﬂa1nﬁdl1'|ﬁ"glr$ with shells and shell fragments, rootlats to

D, PID 0,05 <1 ppm

015
FILLING - Light grey brown fine to medium grained
sand and fine to medium grained gravel filling, dry

D.PID 02 <1 ppm

93 FILLING - Light grey brown fing to medium grained

sand filling, some shell fragments, some gravel, damp

From 0.8m - moist

1B

D, PID 05 <1 ppm

e T

L P e T LT TP E T EE e

PID 10 <1 ppm by i
F
L

D.PID 1.5 <1 ppm

SAND - Grey fine to medium grained sand with some
shells and shell fragments, wist

=2

21

.

<1 ppm -2

Pit discontinuad & 2. 1m, due to collapse

sesssssansnand

RIG: Case 580 super LE backhoe, 00mm bucket with teeth
WATER OBSERVATIONS: Seeapage from 1.8m depth
REMARKS:

LOGGED: Heads

O Sand Penetrometer AS1289.63.3
O Cone Penetrometer AS128963.2

SAMPLING &N SITU TETHG LEGEND

A A Pocket peneiromerter (k7 a8)

8 B oy R P

U Tuee o mmidia ) gu_ B P oy MP'a
u".!"“l. L'} Shaar Vare

C  Cosdriing b Watewseep ¥ ‘Waler level

= Douglas Partners

i Geotechnics - Envirgumeat - Groundwsier




TEST PIT LOG

CLIENT: Manildra Park Pty Ltd SURFACE LEVEL: - PIT No: 104
PROJECT: Baseline Contamination Assessment EASTING: PROJECT No: 39654
LOCATION: 20 Greenleaf Road, Kooragang Island NORTHING: DATE: 09 Jan 07
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Description © Sampling & In Situ Testing
_i| Depth £o = & |  Dynamic Penetrometer Test
i (m) of ® 5 E ﬁ “g. esults & g (blows per mm)
Strata < Fla & DRI 5 1 15
FILLING - Grey brown fine to medium sand filling with : ] : :
shell and shell fragments, rootlets to 0.15m P FID 0.0% <1 ppm
From 0.5m - Trace shells, damp i o
-1 D.PID 10 <1 ppm -1
Wire rope at 1.1m, approx 20mm diameter
D.PID 15 1 :
From 1.5m - Moist I o : : :
18 . — X . S
SAND - Grey fine to medium grained sand, some Al : : :
shells and shell fragments, wet RN : : :
-2 oD, <1 ppm EIE
21— SANDY CLAY - Grey to dark grey sandy diay, MoWp / :
7/} o |28
Y| S— // g f
Pit discontinued at 2.4m, due to collapse : :

RIG: Case 580 super LE backhoe, 600mm bucket with teeth LOGGED: Heads
WATER OBSERVATIONS: Heavy seepage at 1.8m prior to collapse 00 Sand Penetrometer AS1289.6.3.3
REMARKS: O Cone Penetrometer AS12896.3.2
P SAMPLING &IN SITU TESTNG LEGBID S"‘P CHECKED
D D'gumad sarmple EED Prmn Ionmtlm datec Initials:
i il S o« mmca) B Bl Gad St wea ( ) Douglas Partners
C_Cowariing b Water som % Walorlevel Date: Geotachnics - Eavironment - Groundwaler




TEST PIT LOG

CLIENT:
PROJECT:
LOCATION:

Manildra Park Pty Ltd
Baseline Contamination Assessment
20 Greenleaf Road, Kooragang Island

SURFACE LEVEL: -
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/—

PIT No: 105
PROJECT No: 39654
DATE: 09 Jan 07
SHEET 1 OF 1

Sampling & In Situ Testing

FILLING - Browm fine to medium grained sand filling,
shall and shedl fragment filling, damg to moist

F1 10

LFID 05 <1 ppm

FILLING - Light grey brown fing to medium grained
sand filling, some shell fragment, maoist

O.PD 11

SAND - Grey fine to medium grained sand, some shall
fragments, wat

From 1.7m - Saturated

18

15 <1 ppm

CLAYISILTY CLAY - Grey clayfsilty clay, M=Wp

22

RN R
O DSOS SR N N

0, PID

20

Dascription =) %,
| Dacin of = @ = Dynamic Penetrometer Test
=l (m) =3 :E 5 g Besuts & § (blows per mm)
Strata & S‘ s orments i woos ®
FILLIMG - Light brown fine to medium grained sand : :
and fine to medium grained subrounded gravel filling, P, PID 0.05 =1, : : :
some clay (roadbasa), dry - H :
04 5 :E

B R e T

T T T R P

Pit discontinued a 2 2m, dus to collapse

e B e T

B T LT T TR T

RIG: Case 580 super LE backhos, B00mm bucket with testh

WATER OBSERVATIONS:

REMARKS:

Fres groundwater observed at 1.7m

i

0
e
{x rrm i)

o
1
2

i

oEcmo>
{

g
2
a

LOGGED: Heads

CHECKED

Inllzale

Dt

0O Sand Penetrometer AS128963.3
O Cone Penatrometer AS12806.3.2

)| Dougias Pa



TEST PIT LOG

CLIENT: Manildra Park Pty Ltd SURFACE LEVEL: - PIT No: 106
PROJECT: Baseline Contamination Assessment EASTING: PROJECT No: 39654
LOCATION: 20 Greenleaf Road, Kooragang Island NORTHING: DATE: 09 Jan 07
DIF/AZIMUTH: 90°/- SHEET 1 OF 1
Description © Sampling & In Situ Testing
_i| Depth £ o 5 Dynamic Penetrometer Test
Z| (m) of 89 2 £ é. esults & $ (blows per mm)
Strata e F|a 3 oraments 5 10 15 20
FILLING - Intermixed grey brown silty sand and black .PID"D.01 <1 ppm : : :
fine to coarse sand (sandblasting sand) PRI 0.0 <1.ppm :
= FILLING - Light grey brawn fine to medium grained |
sand, shell and shell fragments, gravel, some cobbles, : : :
damp i : : :
From 0.5m - Grey brown P, FID 88 <1.ppm
- D.PID 10 <1 ppm SHEE S
"2 it discontinued a 1.2m, extent of investigation
= -2 : :
RIG: Case 580 super LE backhos, 600mm bucket with teeth LOGGED: Heads
WATER OBSERVATIONS: No free groundwater observed O Sand Penetrometer AS1289.6.3.3
REMARKS: Terminated due to proximity of above ground tank O Cone Penetrometer AS12896.3.2
ING & IN SITU TESTING L
5 qumroe S R e =
Initials:
g& ixrmm{xrrmdm sL gro:er:r I%aai{n m(?d)rgh |scl5£§)' MPa ‘ ’ lb"g’as Partners
C_Corsciiing. b Waler sep '8 Walerieve Dtz Geotechnies « Environment - Groundwaler




TEST PIT LOG

CLIENT: Manildra Park Pty Ltd SURFACE LEVEL: - PIT No: 107
PROJECT: Baseline Contamination Assessment EASTING: PROJECT No: 39654
LOCATION: 20 Greenleaf Road, Kooragang Island NORTHING: DATE: 09 Jan 07
DIP/AZIMUTH: 90°/— SHEET 1 OF 1
Description @ Sampling & In Situ Testing
_i| Depth fo = o |  Dynamic Penetrometer Test
& “(m) of @9 g g EI. esults & 2 (blows per mm)
Strata © |F|8| & oermene s 1w 15 2
FILLING - Grey brwn silty sand filling with rootlets, dry b, PID 0.05 <1 ppm :
B FILLING - Light grey brown fine to coarse grained sand
and fine to medium grained subrounded gravel filling,
dry
- FILLING - Grey brown fine to medium grained sand
filling, trace shell fragments, damp
D,PID 05 <1 ppm
From 0.9m - Moist
1 D,PID 1.0 <1 ppm 1
D,PID 15 <1 ppm
>
-2 D,PID 20 <1 ppm -2
D, PID 25 <1 ppm
26— -
Pit discontinued at 2 6m, due to collapse

RIG: Case 580 super LE backhoe, 600mm bucket with teeth

WATER OBSERVATIONS: Heavy seepage from 1.8m prior to collapse

LOGGED: Heads

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Ngar sample ) Pocket penetrormeter %Pa]
D Disturbed sarrple 1D Photo lonisation detector Inial
B Bulk sample 5 Standard J)enetrsllm test nkials:
% Twugear sa'mlao( e SL ;gér:rk\'faa&:d’ng)h HIINE
C  Coredriling > Water ssep ¥ Waler level Date:

O Sand Penetrometer AS1289.6.3.3
O Cone Penetrometer AS12896.3.2

(/)] Douglas Partners

Geotechnics « Eavironment « Groundwaler



TEST PIT LOG

CLIENT: Manildra Park Pty Ltd SURFACE LEVEL: — PIT No: 108
PROJECT: Baseline Contamination Assessment EASTING: PROJECT No: 39654
LOCATION: 20 Greenleaf Road, Kooragang Island NORTHING: DATE: 09 Jan 07
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Description © Sampling & In Situ Testing
| Depth r={ = B |  Dynamic Penetrometer Test
E (m) of @3 § =] E. esults & g (blows per mm)
Strata (U] = 3 ug omments 5 19 1.5 ‘Zﬂ
FILLING - Grey brwn silty sand filling with rootiets, dry : :
= FILLING - Light grey brown fine to coarse grained sand b PID 0.5 1
and fine to medium grained subrounded gravel filling, ' : Bpm 3 : :
dry : : :
3 : : P
FILLING - Light grey brown fine to medium grained : : :
sand with shells and shell fragments, damp : ; :
D.PID 05 <1 ppm
From 0.8m - Some shell fragments, moist
& Silty lens at approx. 1.0m PR 5 pem i
D.PID 15 <1 ppm e o B
, , _ P
From 1.8m - Fine to coarse grained, wet : : :
-2 D.PID 2.0 <1 ppm -2
Y I 3
Pit discontinued at 2.3m, due to collapse : : :
RIG: Case 580 super LE backhoe, 600mm bucket with teeth LOGGED: Heads
WATER OBSERVATIONS: Seepage from approx. 1.8m O1 Sand Penetrometer AS1289.6.3.3
REMARKS: O Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample Pocket penetrometer (kPa)
g piliosiome fo PR
£ P o B BRI, (/)] Douglas Partners
C__ Coredriling D> Waterseep 2 Walerlevel Date: Geolechnics « Environment - Groundwaler




TEST PIT LOG

CLIENT: Manildra Park Pty Ltd
PROJECT: Baseline Contamination Assessment
LOCATION: 20 Greenleaf Road, Kooragang Island

Begth Description
i Lep
= ol

Graphic
Log

005 FILLING - Grey brown silty sand and rootiets filling, cry

FILLING - Light brown fine to coarse grained sand and
fine to medium subrounded gravel filling, dry

e FILLING - Light brown/light grey brown fine to medium

grained sand filling with some shell fragments, damp

From 1.2m - moist

-2

21

SURFACE LEVEL: — PIT No: 109
EASTING: PROJECT No: 39654
NORTHING: DATE: 09 Jan 07
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Sampling & In Situ Testing
= I | Dynamic Penetrometer Test
a g 8 asults & 2 (blows per mm)
Fla & onents 5 10 15 20
,PID|'EI_01 <1 ppm : ] : :
D, FID 01 <1 ppm
D,FID 0.5 <1 ppm
D,PID 1.0 <1 ppm -1
D,PID 15 <1 ppm
D.PID 20 <1 ppm -2

Pit discontinued at 2.1m, due to collapse

RIG: Case 580 super LE backhoe, 600mm bucket with teeth
WATER OBSERVATIONS: No free groundwater observed
REMARKS:

LOGGED: Heads

O Sand Penetrometer AS1289.63.3
O Cone Penetrometer AS12896.3.2

rig sarga SPVPLING &N SITU TESTING LEGEND
sampl omeater
Dﬁumsd sample B?D Plil.coh iﬁﬁbﬂ detectura)

Bulk sample 8 Standard panetration test
Tube sample (x mmdia.) PL  Point load rangth 15(50) MPa
Water sample V  ShearVane (kPa)

oscoo>

Core driling [>  Waler saep 1 \Water level

CHECKED

(/)] Douglas Partners

el Geolechnics - Environment - Groundwaler



TEST PIT LOG

CLIENT: Manildra Park Pty Ltd
PROJECT: Baseline Contamination Assessment
LOCATION: 20 Greenleaf Road, Kooragang Island

SURFACE LEVEL: - PIT No: 110
EASTING: PROJECT No: 39654
NORTHING: DATE: 09 Jan 07
DIP/AZIMUTH: 90°/- SHEET 1 OF 1

Dascription
& E?“ﬁ?‘ af
Strata

Graphic
Log

Sampling & In Sau Testing

= Dynamic Penetrometer Test
gl & esults & (blows per rm)
&

s Gl 5 10 15

Type

FILLING - Grey brown siity sand and rooties filling, dry
0.1

0, FD 005 <1 ppm i

FILLIMNG - Light grey brown fina to medium grained
sand filling with some gravel and shell fragments

Plastic coverad pipe at 0.7m (service - not dam
:mwm:laﬁﬁ%p} . foed)

D.PFD 05 <1 ppm

D.PD 1D <1 ppm F1

E R R EEEREREEARERESESSEEEASsSEEssSsSSEsSSSRSEEEEEREEEEEEREEEEEEsEEssssf

B T T

sans

D.RD 15 <1 ppm

SRS SRR R RS R R ERREEREAARERAASSEeASSSSeAsSsSSEssSsSSEssEsESEeESsSsEssssaEEedEEd
HRAEAA SRR R R R R

SAMD - Gray fine to madium grained sand with shell
3 Tfmm. wal

<1 ppm k2 i

B AR AAEA SRR B R E R R R R AR R a R AR R

b 23— ; ; : :
Pit discontinued 2 2 3m, due to collapse : : : :

RIG: Case 580 super LE backhoe, 600mm bucket with teath
WATER OBSERVATIONS: Seepage from 1.9m dapth
REMARKS:

LOGGED: Heads

O Sand Penetrometer AS1289633
O Cone Penatrometer AS1283.6.3.2

SAMPLING & IN SITU TESTING LEGEND

AT Pocket penetrometer (Pa)
Eﬁ) Phato il jor
PL
L]
-3

i

kwf:l'flh
"lﬁ'l'ﬂti Frim i )
i

3
FE

OZCDO>
23%

CHECKED

i (/)] Douglas Partners

pae Geolechnics - Eavironment - Groundwsler




TEST PIT LOG

CLIENT:
PROJECT:
LOCATION:

Manildra Park Pty Ltd
Baseline Contamination Assessment
20 Greenleaf Road, Kooragang Island

SURFACE LEVEL: -
EASTING:
NORTHING:
DIP/AZIMUTH: 80°/-

PIT No: 111
PROJECT No: 39654
DATE: 09 Jan 07
SHEET 1 OF 1

Description o Sampling & In Situ Testing
o - Zo = & | Dynamic Penetrometer Test
E{Emi }H a g‘_; E E_ g esults & g (biows per mmj
Slrata Flal| 3 e 5 s m
FILLIMNG - Grey brown silty sand and rootiets filling, dry D, PID 0.08 <1 ppm
01 : - : : : :
FILLIMG - Light greyy browin fine to medium grained : : : :
sand filling with some shells and shell fragments : : : :
D.RID 05 <1 ppm E
-1 b, FID 1.0 <1 ppm S S B
17 _ a = O S
SAND - Grey fine to medium grained sand with shells Sty H H :
and shell f nt 3 :
ragments, saturatod : 8 ¥ gpnd | : : :
" e . 1 3
’::1?.’ ) : :
S b :
v : :
S8l o | 22
23 _ e et :
Pit discontinued & 2 3m, dus to collapse : :
RIG: Case 580 super LE backhoe, 600mm bucket with teath LOGGED: Heads
WATER OBSERVATIONS: Heavy sespage from 1.7m 00 Sand Penctrometer AS1280623
REMARKS: O Cone Pensrometer AS12896.3.2
SAMPLING &1N SITU TESTING LEGEND
mwrdl Piocket perstrarmeter gi ENRCHKED
e sanple Photo lonisation detec intlsls

Dnbe:

(/)] Douglas Partners

Geolechnics - Eavironment - Groundwaler




CLIENT:
PROJECT:
LOCATION:

BOREHOLE LOG

Manildra Park Pty Ltd

Kooragang Island

Preliminary Contamination Assessment

SURFACE LEVEL: 10.09 AHD
EASTING:

NORTHING:

DIP/AZIMUTH: 90°/—

BORE No: 201
PROJECT No: 39654
DATE: 05 Mar 07
SHEET 1 OF 1

Description

Sampling & In Situ Testing

Well

Depth
(m} of
Strata

FILLING: Grey brown gravelly, fine to medium grained
M\sand filling with some clay, rootlets

FILLING: Light grey brown, fine to medium grained
sand filling, dry, some shell fragments

RL

5

[=%

&

0.06

Construction
Details

esults &
omments

Graphic
Log

Water

Type

Sample

Gatic

Concrete from
surface to 0.2m

o
)
=]
X
N

<1ppm

0.

/

T

Bentonite plu
from 0.2m to

g.ﬁm

TANNNANNN

73

DPID| 1.0

<1ppm

O SR SO SO ot

SAND: Grey, fine to medium grained sand, damp,
some shells

T
=]

|DPID <1ppm

Saturated at 1.5m depth

“erlppio| 2.0 <1ppm

21

SILTY CLAY: Dark grey, very soft silty clay, M>Wp,
shell/shell fragments

RS0 S0 508 HOR HOR SO 0P

=]

DFFID| 25 S0mm diameter
Class 18 PVC
screen from 1.0m

todm

512 gravelfilter
from 0.5m to 4m

<1ppm

o8

0

;
%
;
5
33
2
3
‘;%
?3,
o
:
iza
;
3
?a
iza
&
:
i
;
b
5
i:a
E%
?fi
3
3
5
3
:
E.%‘
3
3
%
Ebl
Oy

2

Yo

0
2

DPID| 30 <1ppm

DPID| 3.5 <1ppm

Becoming sandy from 3.7m depth

D.PID4.0 1ppm +—End-cap

Bore discontinued at 4.0m, limit of investigation

0 OO SO SO O R S 0R S DR S0 0 08 S0 508 5DY 500 |

T
=)

2]

RIG: Truck Mounted DRILLER: Albert
TYPE OF BORING: 100mm diameter solid flight auger
WATER OBSERVATIONS: Free groundwater observed at 1 5m depth during drilling. Groundwater observed at 1.31m below top of casing on 5.3.07
REMARKS:

LOGGED: Collins CASING:

SAMPLING & IN SITU TESTING LEGEND CHECKED

D e oo Pl Phots oniscton qetsciar
0 lon| n ector

B Buksample 8 Slandard penetration tet Intials: ‘

U Tuse sample o« rmdia) L For oad drengih 50 MPa ' Douglas Partners
ar'vane

C_ Core drfing > Waterseep ¥ Water level o Geotechnics + Environment - Groundwaler




BOREHOLE LOG

CLIENT: Manildra Park Pty Ltd SURFACE LEVEL: 9.78 AHD BORE No: 202
PROJECT: Preliminary Contamination Assessment EASTING: PROJECT No: 39654
LOCATION: Kooragang Island NORTHING: DATE: 05 Mar 07
DIP/AZIMUTH: 90°/— SHEET 1 OF 1
Description o Sampling & In Situ Testing = Well
4 Dfnq;h of §¢8 2| g g — § Construction
FILLING: Ligh SI;I?rrata fi di ined - —t° 2 — i —— T
. t arey brown, fine to me
sand filling, gry,%I%:h‘shell fragments wmarane D.PID| 0.1 <1ppm I gfr?g:z‘:u fg?m ‘g '2
2R
Bentonite plu %
from U.2mr:n g,ﬁm /f///
%
5

v

-1 DPIDf 1.0 <lppm -1

15 PaaSy .
SAND: Grey, fine to medium grained sand, damp, 5 s B =1pam

shellsffragments

Saturated &t 1.7m depth
GRAVELLY CLAY: Grey brown gravelly clay, shells
M>Wp

o SN SO O SO SO SO S SO

IIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIHIIIIIIIIIIIIIIII.I.IIIIIIIIIIIIIIIIIIIII.IIIll

S S e Y S S S S S S A A A A A A A A A A A A A A AN

DPID| 2.0 <lppm -2

DPID| 25 <ippm F 50mm diameter
s A8 | Class 18 PVC

screen from 1.0m
-3 _ p@zg( DPID| 3. -
I Gravel content decreasing from 3m depth ﬁ J 30 <Ippm ’
i %Eg |

to dm
Becoming sandy clay at 3.4m depth

L CRR

512 gravel filter
from 0.5m to 4m

DPID| 35 <1ppm

-4 40 ﬁo,mn—m 1ppm 4 Endeap

Bore discontinued at 4.0m, limit of investigation

OO DO D DD O B O LD O LD DO GO O DO LR B DO 508

s
2

RIG: Truck Mounted DRILLER: Albert LOGGED: Collins CASING:

TYPE OF BORING: 100mm diameter solid flight auger

WATER OBSERVATIONS: Free groundwater observed at 1 7m depth during drilling. Groundwater observed at 1 77m below top of casing on 5.3.07
REMARKS:

SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dl tampe b Frote\dneaton ctoor”
0 10N n
B Bulk sample andard Inttials:
Uy Tubo samele « mmdia) PL ggm% s;amghls(smmpa ( ) Douglas Partners
C__ Core driling D Walersasp 8 wateriove Date: Beotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Manildra Park Pty Ltd SURFACE LEVEL: 10.02 AHD BORE No: 203
PROJECT: Preliminary Contamination Assessment EASTING: PROJECT No: 39654
LOCATION: Kooragang Island NORTHING: DATE: 05 Mar 07
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Description o Sampling & In Situ Testing . Well
Depth s 8 .
4 g,ﬁ) of g 35 B £ é_ esults & g Constru_ctlon
Strata Fl8)| 8 atic_ DOMAIS e
FILLING: Light grey brown, fine to medium grained D |005 <1ppm A1
sand filling with some gravel, dry, some shell C°2°’°‘°"°m ‘H A
fragments, roctlets to 0.5m depth surface 1o 0.2m {/
) Bentonite pl
Gravel content decreasing f,ﬁr'l, %mzfnﬁ.:' 3 5m 2
lé 3
TR
B
@€
R
- pp0| 1.0 <1ppm L1 ka E%a
4
4
A R
L DPID| 1.5 <1ppm iR
L 18 _ - _ ’ gzg\s
SAND: Grey, fine to medium grained sand, damp, Q1=
i shell fragments i,? = i;?
Ti -Q:-Q
h Al E
L, Saturated from 1.9m depth <ihom I ‘-5?:%?
- 5EX
SANDY CLAY: (Soft) grey sandy clay, M=Wp, some =)
shell fragments o I X ;ig
; R
. 3 . ¢ k EE’?}
. /lopp| 25 1 5/2 gravalfilte d = I
a4 T ety | R
7 R
| L KA E
Sand and shell content increasing from 2.8m depth ;@Eig
-3 s DPID| 30 <1ppm -3  50mm diameter ig;ig'
s Class 18 PVC Eo =y
) scraen from 1.0m ;h =
i to 4.5m HER
¢ g 'uiﬁé
% R
. /.IDPID| 35 <1ppm ig;ig
v i LD =hO
S
3
1 ik
-4 . /.|DPID| 40 <1ppm -4 %35%1
i :DE:{]
7 3B
i
'. '/" End e
45 5 <1ppm nd cap
Bore discontinued at 4.5m, limit of investigation i e PRy
RIG: Truck Mounted DRILLER: Albert LOGGED: Collins CASING:

TYPE OF BORING: 100mm diameter solid flight auger
WATER OBSERVATIONS: Free groundwater observed at 1.9m depth during drilling. Groundwater observed at 1.97m below top of casing on 5.3.07

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED

A ﬁﬁat sampl F Pocket penetrometer (kPa)

D Disturbed sample D Photoionisation detector )

B Bulk sample g smwgdpemnmn tedt Inttiale:

% Tube sarnple (x mmdia.) PL Poirt load grength|s(50) MPa

Water sample V' Shear Vane (kPa) :
¢ Core driling D Water seep % Waler level Date:

(/)] Douglas Partners

Geotechnics « Environmeni - Groundwaler



APPENDIX B

Laboratory Test Results




12 July 2007 TEST REPORT

Douglas Partners Pty Ltd

Box 324

Hunter Region Mail Centre

NSW 2310

Your Reference: 39654, Kooragang Island

Report Number: 50029-R

Attention: Patrick Heads

Dear Patrick

The following samples were received from you on the date indicated.
Samples:  Qty. 25 Soils
Date of Receipt of Samples: 11/01/07

Date of Receipt of Instructions: 11/01/07
Date Preliminary Report Faxed: Not Issued

These samples wereanalysed in accordance with your writteninstructions.

A copy of the instructions is attached with the analytical report.

Theresults and associated quality control are contained in the following pages of this report.
Unless otherwise stated, solid samplesare expressed on a dryweight basis (moisture has

beensupplied for yourinformation only), air and liquid samples as received.

Should youhave any queries regarding this report please contact the undersigned.

Thisreport cancels and supersedesreport No. 50029 issued by SGS Environmental Services dueto changes

to samples reported at the client's request.

Yours faithfully
SGSENVIRONMENTAL SERVICES

_ WIM

Ly a Edward Ibrahim
Senior Organic Chemist

A This documant is ssued in accordance

with NATA's accreditation requiremants.
“¢,1-A Accredited for comaliance with ISO/IEC 17025

NATA accredited laboratory 2562 (4354),

WL eSO HIES This report must not be reproduced except in full.
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PROJECT: 39654, Kooragang Island
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SGS Ref Sample ID = = m [ = = M
mgksg | mgkg | mgkg | mgkg | mgksg | mgkg | mgksg | mgkg %
50029-R-1 101/0.05 <20 <20 <50 <50 <0.5 <0.5 <0.5 <1.5 119
50029-R-2 102/0.05 <20 <20 <50 <50 <0.5 <0.5 <0.5 <15 72
50029-R-3 103/0.05 <20 <20 <50 <50 <0.5 <0.5 <0.5 <15 71
50029-R-4 104/0.05 <20 <20 <50 <50 <0.5 <0.5 <0.5 <1.5 128
50029-R-5 105/0.05 <20 <20 <50 <50 <0.5 <0.5 <0.5 <15 124
50029-R-6 106/0.01 <20 <20 <50 <50 <0.5 <0.5 <0.5 <1.5 116
50029-R-7 107/0.05 <20 <20 <50 60 <0.5 <0.5 <0.5 <1.5 117
50029-R-8 108/0.15 <20 <20 <50 <50 <0.5 <0.5 <0.5 <1.5 117
50029-R-9 109/0.01 <20 <20 <50 98 <0.5 <0.5 <0.5 <1.5 114
50029-R-10 110/0.05 <20 <20 <50 <50 <0.5 <0.5 <0.5 <15 93
50029-R-11 111/0.05 <20 <20 <50 89 <0.5 <0.5 <0.5 <15 90
50029-R-16 104/2.0 <20 <20 <50 <50 <0.5 <0.5 <0.5 <15 74
50029-R-17 105/1.5 <20 <20 <50 <50 <0.5 <0.5 <0.5 <1.5 78
50029-R-19 D3 <20 <20 57 160 <0.5 <0.5 <0.5 <15 79
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PROJECT: 39654, Kooragang Island

REPORT NO: 50029-R
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SGSRef | SampleID : g § | g | £ z £ 2 | & | 8 3 i g | &
mghkg | mghkg | mgkg | mghkg | mgks | mghks | mgkg | mgks | mgkg | mgkg | mgkg | mgkg | mg/kg | mghkg | mg/k;
50029-R-1 101/0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.05 <0.1 <0.1 <0.1
50029-R-2 102/0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.1 <0.1 <0.1 <0.2 0.07 <0.1 <0.1 <0.1
50029-R-3 103/0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 0.2 0.1 0.1 0.2 0.15 0.1 <0.1 0.1
50029-R-4 104/0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 0.2 <0.1 <0.1 <0.2 0.12 <0.1 <0.1 <0.1
50029-R-5 105/0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.2 <0.05 <0.1 <0.1 <0.1
50029-R-6 106/0.01 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 0.3 0.3 0.2 0.2 0.4 0.21 0.1 <0.1 02
50029-R-7 107/0.05 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 0.3 0.3 0.2 0.2 0.4 0.26 02 <0.1 0.2
50029-R-8 108/0.15 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.1 <0.1 <0.1 <0.2 0.08 <0.1 <0.1 <0.1
50029-R-9 109/0.01 <0.1 <0.1 <0.1 <0.1 0.3 <0.1 0.8 0.8 0.5 0.5 1.1 0.63 04 0.1 05
50029-R-10 110/0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 0.2 0.1 0.1 0.3 0.16 0.1 <0.1 0.1
50029-R-11 111/0.05 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 0.5 0.5 03 03 0.6 0.37 02 <0.1 03
50029-R-16 104/2.0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.2 <0.05 <0.1 <0.1 <0.1
50029-R-17 105/1.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <02 <0.05 <0.1 <0.1 <0.1
50029-R-19 D3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 0.2 0.1 0.1 03 0.15 0.1 <0.1 0.1
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PROJECT: 39654, KooragangIsland
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SGS Ref SampleID = Z & &
--- --- mg/kg % % %
50029-R-1 101/0.05 <1.55 113 110 122
50029-R-2 102/0.05 <1.57 104 102 110
50029-R-3 103/0.05 <1.85 96 97 100
50029-R-4 104/0.05 <1.82 102 98 109
50029-R-5 105/0.05 <1.55 99 98 106
50029-R-6 106/0.01 <261 112 100 111
50029-R-7 107/0.05 <2.76 102 103 106
50029-R-8 108/0.15 <1.58 104 103 105
50029-R-9 109/0.01 <6.13 107 104 109
50029-R-10 110/0.05 <196 104 104 108
50029-R-11 111/0.05 <3.87 103 102 110
50029-R-16 104/2.0 <1.55 97 99 104
50029-R-17 105/1.5 <1.55 94 96 105
50029-R-19 D3 <195 104 105 113
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PROJECT: 39654, Kooragang Island

REPORTNO: 50029-R
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SGS Ref Sample ID = = o5} < 3 2 s 5 = 'S & £ a
mgkg | mgkeg | mghkg | mgkg | mghkg | mgkg | mgks | mgkg | mgkg | mgkg | mgkg | mgkg | mghks | mgkg | mgk
50029-R-1 101/0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
50029-R-2 102/0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
50029-R-4 104/0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
50029-R-5 105/0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
50029-R-6 106/0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
50029-R-7 107/0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
50029-R-10 110/0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
50029-R-19 D3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1
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PROJECT: 39654, Kooragang Island REPORT NO: 50029-R
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= mgks | mpks | mgks | mpks | mgke | mgke | mks | meks | meke | mgks | %
50029-R-1 101/0.05 =0.1 <0.1 <0.1 <0.1 =0.1 =0.1 =0.1 =1.1 0.1 0.1 113
50029-R-2 102/0.05 =0.1 <0.1 =0.1 =<0.1 =0.1 =(.1 0.1 0.1 <1.1 <0.1 113
50029-R-4 104/0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <01 <0.1 <0.1 <0.1 114
50029-R-3 105/0.05 <0.1 <0,1 <.1 <01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 111
50029-R-6 106/0.01 =0.1 =0.1 =0.1 =0.1 =0.1 <0.1 <0.1 <0.1 <1.1 0.1 115
50029-R-7 107/0.05 =<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <,1 <0.1 <0.1 109
50029-R-10 110/0.05 <0.1 <0.1 (.1 =0.1 =0.1 <01 <0.1 <0.1 0.1 =0.1 115
50029-R-19 D3 =0.1 =1 <0.1 <0.1 <0.1 <i).1 <0.1 <0.1 <0.1 =0.1 116
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PROJECT: 39654, Kooragang Island
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SGSRef | Sample ID 5 L & 2 5
= e mghkg | mgkg | mghkg | mglks %
50029-R-1 101/0.05 <0.1 <0.1 <0.1 <0.1 113
50029-R-2 102/0.05 <0.1 <0.1 <0.1 <0.1 113
50029-R-4 104/0.05 <0.1 <0.1 <0.1 <0.1 114
50029-R-5 105/0.05 <0.1 <0.1 <0.1 <0.1 111
50029-R-6 106/0.01 <0.1 <0.1 <0.1 <0.1 115
50029-R-7 107/0.05 <0.1 <0.1 <0.1 <0.1 109
50029-R-10 110/0.05 <0.1 <0.1 <0.1 <0.1 115
50029-R-19 D3 <0.1 <0.1 <0.1 <0.1 116
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REPORTNO: 50029-R

PROJECT: 39654, Kooragang Island
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SGS Ref Sample ID ; E E E E = -4
= - mg/kg | mgkg | mpke | mgks | meks | myks | muks | moks | mgkg [ msks [ %
50029-R-1 101/70.05 =0.1 =0.1 =0.1 0.1 <0.1 <f.1 <0.1 <0.1 =1.1 <(,90 113
50029-R-2 102/0.05 =0.1 <0.1 =0.1 <).1 0.1 =0.1 =1 =1 <.1 <.90 113
50029-R-4 104/0.05 0.1 <0.1 <(.1 0.1 0.1 =.1 <0.1 <0.1 <0.1 <0.90 114
S0029-R-5 105/0.05 <0.1 <0.1 =0.1 0.1 <0.1 <0.1 =0.1 =0.1 <0.1 <0.90 111
30029-B-6 106/0.01 <0.1 <0.1 <0.1 0.1 <01 =0.1 0.1 =01 0.1 <(0.90 115
S50029-R-7 107/0.05 =0.1 =0.1 <f0.1 0.1 0.1 =0.1 <0.1 =(.1 <0.1 <0.90 109
50029-R-10 110/0.05 <0.1 <0.1 =0.1 <0.1 0.1 =11 0.1 <0.1 0.1 <0.90 115
S0029-R-19 D3 =0.1 <0.1 =<0.1 0.1 0.1 <0.1 <0.1 =(.1 <0.1 <0.90 116
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PROJECT: 39654, KooragangIsland
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gkg | mghkg | mgkg | mgkg | mghkg | mgkg | mgkg | mgkg
50029-R-1 101/0.05 <3 0.1 28 4.1 4 <0.05 2.6 27
50029-R-2 102/0.05 <3 0.6 3.9 11 18 <0.05 3.7 130
50029-R-3 103/0.05 3 1.1 8.8 10 26 0.08 5.0 120
50029-R-4 104/0.05 4 1.2 11 27 59 <0.05 6.1 400
50029-R-5 105/0.05 6 0.2 16 23 16 <0.05 11 120
50029-R-6 106/0.01 12 11 290 2,800 3300 0.10 64 <0.3
50029-R-7 107/0.05 3 1.5 14 16 36 <0.05 74 180
50029-R-8 108/0.15 9 0.7 17 19 20 <0.05 12 130
50029-R-9 109/0.01 12 3.0 28 31 76 0.05 14 330
50029-R-10 110/0.05 7 1.8 18 46 58 <0.05 10 460
50029-R-11 111/0.05 11 3.8 41 140 200 0.06 11 1,300
50029-R-16 104/2.0 <3 <0.1 21 0.8 2 <0.05 23 9.9
50029-R-17 105/1.5 4 <0.1 1.9 0.5 <1 <0.05 2.0 4.5
30029-R-19 D3 35 12 250 3,000 3,700 <0.05 68 <0.3

Page 9 of 22

REPORT NO: 50029-R




'Total Phenolics (as Pl

SGS Ref Sample ID
- mg/kg
50029-R-1 101/0.05 <0.5
50029-R-2 102/0.05 <0.5
50029-R-4 104/0.05 2.0
50029-R-5 105/0.05 <0.5
50029-R-6 106/0.01 0.6
50029-R-7 107/0.05 1.8
50029-R-10 110/0.05 2.3
50029-R-19 D3 2.0

PROJECT:

39654, Kooragang Island
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SGS Ref Sample ID 2 <

50029-R-21 101/0.05 33g No
sand, asbesto

soil, s
plant detecte

matter d

50029-R-22 104/0.05 37g No
sand, asbesto

clay, s
rocks detecte

d

50029-R-23 105/0.05 34g No
sand, asbesto

soil, s
plant detecte

matter d

50029-R-24 110/0.05 33g No
sand, asbesto

plant s
matter | detecte

d

PROJECT: 39654, Kooragang Island
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PROJECT: 39654, Kooragang Island REPORT NO: 50029-R

Method |D Methodology Summary

SEC01T BTEX/TRH CE-C3-Determination by Purge and Trap Gas Chromatographywith Flame lonisation Detection
(FID jand Photo lonisation Detection (FID). The surrogate spike usedis aaa-tifluorotolusns.

SECQ020 TRH - Determination of Total Recoverable Hydrocarbons by gas chromatography following extraction with
DCMIAcetone for solids and DCM for lquids,

SEOQD8 BTEX - Determination by purge and trap/ Gas Chromatography with M3 Detection.

SEO0030 PAHs by GCMS - Determination of Polynuclear Aromatic Hydrocarbons (PAH's) by Gas Chromatography f
Mass Spectrometry following extraction with dichloromethane or dichloromethane/acetons. The surrogate
spike used is p-Terphemyl-d14

SEQ-DOE QCIOPPCE - Determination of a suite ofOmganchionne Pesticides, Chioninated Organo-phosphorus Pesticides
and Polychlonnated Biphenyls (FCB's) by sonication extraction using dichloromethane for waters or
acatona / hexane for soils followed by Gas Chromatographic separation with Electron Capture Detection
(GC/ECD) The surrogate spike used is 2.4,5 6-Tetrachloro-m-xylene

SEM-010 Metals - Determination of various metals by ICP-AES following aqua regia digast

SEM-005 Mercury - Determination of Mercury by Cold Vapour Generation Atomic Absomtion Specroscopy.

SEI066 Phenols - Determined by colournmetric method using Discrete Analysar, following steam distillation ofthe
sample.

ANB02 Qualitative identification of asbestos type fibres in bulk using Polarised Light Microscopy and Dispersion
Staining Techniques. Accreditation doas not cover the identification of Synthetic Mineral Fibre.

ANDOZ Preparation of soils, sediments and sludges undergo analysis by eithar air drying, compositing, subsampling

and 1:5 soil water exfraction where required, Moisture content i1s determined by drying the sample at 105 +
5C
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PROJECT: 39654, Kooragang Island

REPORT NO: 50029-R

QUALITY CONTROL UNITS PaQL METHOD Blank Duplicate Sm# Duplicate Spike Sm# Matrix Spike % Recovery
TRH/BTEXin Soil Base+Duplicate+%RPD Duplicate+% RPD
TRH Cs- C3 P&T malkg 20 SEOQ-017 <20 50029-3 <20 <20 50029-3 79| [NT]
TRH Ci0 - C14 mg/kg 20 SEO-020 <20 50029-3 <20 || <20 50029-3 86 || [N/T]
TRH C15-C28 mg'kg 50 SEC-020 <50 50028-3 <50 || <50 50029-3 90 || [N/T]
TRH C29-C3x mg'kg 50 SEC-020 <50 50029-3 <50 || <50 50029-3 91| [N/T]
Benzene mg/kg 05 SEC-017 <0.5 50028-3 <05]| <05 50029-3 B4 || INT]
Toluene mg'kg 05 SEO-017 <0.5 50029-3 <05]|| <05 50029-3 85 || [N/T]
Ethylbenzene mg'kg 05 SEO-017 <0.5 50028-3 <05 <05 50029-3 88 || [N/T]
Total Xylenes mgkg 15 SEO-017 <15 50029-3 <15||<15 50029-3 71| [NT]
BTEX Sumogate (%) % 0 SE0-018 102 50029-3 71|71 ||RPD O 50028-3 75| [NAT]
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate Spike Sm# Matrix Spike % Recovery
PAHSs in Soil Base+Duplicate+%RPD Duplicate+% RPD
Naphthalene mg'kg 01 SEO-030 <01 50029-3 <0.1]| <01 Batch 93 || [NfT)
Acenaphthylene mg/kg 01 SEC-030 <01 50029-3 <01 <01 Batch © B3| INT]
Acenaphthene mg/kg 0.1 SEOQ-030 <01 50029-3 <0.1 <01 Batch 110 || [NfT]
Fluorene mg/kg 01 SEO0-030 <0.1 50029-3 <0.1) <01 [NR] [NR]
Phenanthrene mg/kg 0.1 SEO0-030 <01 50029-3 <011 <0.1 Batch 95 || INT]
Anthracene ma'kg 0.1 SE0-030 <0.1 50029-3 <0.11] <0.1 Batch 101 || [NT]
Fluoranthene mg'kg 01 SEO-030 <0.1 50029-3 0.2]|0.2||RPD: O Batch 93 || [INfT]
Pyrens mg'kg 0.1 SEO-030 <0.1 50028-3 0.2||0.2||RPD: O Batch 94 || [NT]
Benzo[g]anthracene mg/kg 01 SEOQ-030 <0.1 50029-3 0.1]] 0.1||RPD: 0 [NR] [NR]
Chrysene mg/ka 0.1 SEO-030 <0.1 50029-3 0.1]|0.1||RPD: 0 [NR] [NR]
Benzo[b, k]fluoranthene mag'kg 0.2 SEO-030 <0.2 50029-3 0.2||0.2||RPD: O [NR] [NR]
Benzo[a]pyrene mg'kg 0.05 SEO-030 <0.05 50029-3 0.15]|0.15||RPD: 0 Batch 93 || [NT]
Indeno[ 123-cd Jpyrene ma'kg 0.1 SEO-030 <0.1 50029-3 0.1)| 0.1 || RPD: 0 INR] [(NR]
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PROJECT: 39654, Kooragang Island

REPORT NO: 50029-R

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate Spike Sm# Matrix Spike % Recovery

PAHs in Soil Base+Duplicate+%RP Duplicate+% RPD

D
Dibenzo[ah]anthracene ma'kg 0.1 SEO-030 <0.1 50029-3 <0.1] <01 [NR] [NR]
Benzo[ghilperylene mg'kg 041 SEOQ-030 <0.1 50029-3 0.1]|0.1||RPD: O [NR] [NR]

Total PAH's mg'kg 155 SE0-030 <155 50029-3 <1.85| <1585 INR] [NR]
Nitrobenzene-d5 % 0 SEO0-030 101 5002¢9-3 96| 102 || RPD: 6 Batch 100 || [NT]
2-Fluorobiphenyl % SEQ-030 g3 50029-3 97|) 103 || RPD: B8 Batch 101 || [NT)

p -Terphenyl-d14 % SE0-030 106 50029-3 100 107 || RPD: 7 Batch 102 || [N/T]
QUALITY CONTROL UNITS PaL METHOD Blank Duplicate Sm# Duplicate Spike Sm# Matrix Spike % Recovery
OC Pesticides in Soil Base+Duplicate+%RPD Cuplicate+% RPD

HCB mglkg 0.1 SEO-005 <0.1 50029-19 <01 <0.1 INR] INR]
alpha-BHC mg'kg 01 SEO-005 <0.1 50028-19 <0.1 <041 [NR] [NR]
gamma-BHC(Lindane) mg'kg 0.1 SEO-005 <0.1 50029-18 <0.1] <01 [NR] [NR]

Heptachlor ma'kg 0.1 SEO-005 <0.1 50029-19 <0.1] <01 50029-6 114 || [NT)

Aldrin mg'kg 0.1 SEO-005 <0.1 50029-19 <0.1]| <01 50028-6 98 || [N/T]
beta-BHC mg'kg 0.1 SEO-005 <0.1 50029-19 <0.1<0.1 NR] [NR]
defta-BHC mg'kg 0.1 SEO0-005 <0.1 50028-18 <01 <01 50029-6 112 || [NT]

Heptachlor Epoxide mg'kg 0.1 SEO-005 <0.1 50029-19 <01 <01 [NR] [NR]
o0,0-DDE mg'kg 0.1 SEO0-005 <0.1 50029-19 <0.1|| <01 INR) [NR]
alpha-Endosulfan ma'kg 0.1 SEO0-005 <01 50028-19 <01 <01 NR] [NR]
frans-Chlordane mg'kg 0.1 SEO-005 <01 50028-19 <011 <01 NR] [NR]
cis-Chlordane mgkg 0.1 SEO-005 <0.1 50029-19 <01 <01 [NR] [NR]
frans-Nonachlor mgkg 0.1 SEO-005 <0.1 50028-19 <0.1|| <01 [NR] [NR]
p,p-DDE mg'kg 0.1 SEO-005 <0.1 50029-19 <0.1]1<0.1 INR] [NR]

Dieldrin matkg 01 SEO-005 <0.1 50028-19 <0.11 <041 50029-6 115 [NfT]

Endrin ma'kg 0.1 SEO0-005 <0.1 50028-19 <0.1]<0.1 50029-6 121]| [NT)
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PROJECT: 39654, Kooragang Isiand

REPORTNO: 50029-R

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate Spike Sm# Matrix Spike % Recovery
OC Pesticides in Soil Base+Duplicate+%RP Duplicate+% RPD
D
o0,0°-DDD mglkg 0.1 SE0-005 <0.1 50029-19 <0.1| <0.1 INR] [NR] ‘
0,0-DDT mg/kg 0.1 SE0-005 <01 50029-19 <011 <0.1 [NR] [NR] |
beta-Endosulfan mo/kg 0.1 SEO-005 <0.1 50029-18 <0.1]) <01 [NR] [NR] .
p,p-DOD mglkg 0.1 SEO-005 <0.1 50029-19 <0.1]| <01 [NR] [NR] I
p,p-0DT ma'kg 0.1 SEO-005 <01 50029-19 <011 <01 50029-6 120 || [N/T]
Endosulfan Sulphate mg'kg 0.1 SEQ-005 <0.1 50029-19 <0.1]| <01 [NR] [NR] |
Endnn Aldehyde mg'kg 0.1 SEO-005 <0.1 50029-19 <0.1 | <01 [NR] [NR]
Methoxychlor mg'kg 0.1 SEO-005 <0.1 50029-19 <0.1 <01 [NR] [NR]
Endrin Ketone mg/kg 0.1 SEO0-005 <0.1 50029-19 <0.1]| <01 [NR] [NR]
24,5 6-Tetrachloro-m-xylene % 0 SEO0-005 121 50029-19 116 112 || RPD: 4 50028-6 110 [NT]
(Surrogate
QUALITY CONTROL UNITS PaL METHOD Blank Duplicate Sm# Duplicate Spike Sm# Matrix Spike % Recovery
OP Pesticides in Soil Base+Duplicatet+%RPD Duplicate+% RPD
Chlorpyrifos mgkg 0.1 SEO-005 <0.1 50029-19 <0.1 <01 500296 116 [NT]
Fenitrothion mg'kg 0.1 SEO-005 <0.1 50029-19 <0.1]| <041 INR] [NR]
Bromofos Ethyl ma'kg 01 SEO-005 <0.1 50029-19 <0.1]<0.1 INR] [NR]
Ethion mg'kg 0.1 SEO-005 <0.1 50029-19 <0.1]1 <01 INR] [NR]
OP_Surrogate 1 % 0 SEO-005 121 50029-19 116 112 || RPx 4 50029-6 110 [NT]
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PROJECT: 39654, Kooragang Island

REPORTNO: 50029-R

QUALITY CONTROL UNITS PaL METHOD Blank Duplicate Sm# Duplicate Spike Sm# Matrix Spike % Recovery
PCBs in Sell Base+Duplicate +%RP Duplicate+% RPD
D

Arochior 1018 makg 01 SEQ-005 <0.1 5002818 <01 <01 MR] [NR]
Arochlor 1221 mo'kg 01 SE0-005 <01 50025-18 <010 <01 NR] [NR]
Arochlor 1232 ma'kg 01 SEQ-005 <0.1 5002818 <01 <01 [NR] [NR]
Arochior 1242 ma'kg 01 SEQ-005 <01 50028-19 <01 <01 NR] [NR]
Arochlor 1248 mgkg 01 SEO-005 <01 50029-19 <01 <01 MR] [NR]
Arochlor 1254 mgkg 0.1 SEOQ-005 <01 5002919 <0.1| <01 MNR] [NR]
Arochior 1260 mgkyg 0.1 SEQ-005 <0.1 50029-19 <0.1]]<0.1 Batch 100]| [NT]
Arochlor 1262 mgkg 01 SEO-005 <01 5002519 <01 <01 [NR] [MNR]
Arochior 1268 makg 01 SEO-005 <01 50029-19 <0.1]1<0.1 [NR] [NR]

Total Positive PCB mo'kg 09 SEQ-005 <090 50029-19 <0.90 || <0.90 MR [MR]

PCB_Surrogate 1 b 0 SEQ-005 11 5002918 1ME|| 112||RPLC: 4 Batch 108 || [NT]

Page 17 of 22




PROJECT: 39654, Kooragang Island

REFORT NO: 50029-R

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate Spike Sm# Matrix Spike % Recovery
Acld Extractable Metals In Soll Base+Duplicate+3RP Duplicate+% RPD
D
Arsenic mglkg 3 SEM-010 <3 50029-1 <3<3 50029-2 106 || [NT]
Cadmium mgikg 01 SEM-010 <01 50029-1 0|01 RPD O 50029-2 3| N
Chromium mgkg 03 SEM-010 <03 50029-1 28| 27| RPD.4 50029-2 23 || i)
Copper mgkg 05 SEM-010 <05 50029-1 41| 37| RPD: 10 50028-2 96 || M)
Lead mg'kg 1 SEM-010 <1 50029-1 4||4||RPO O 50029-2 8| NI
Mercury mg'kg 0.05 SEM-005 <005 50029-1 <0.05 || <0.05 50028-2 93 || i)
Nickel mg'kg 05 SEM-010 <0.5 50028-1 26| 22| RPD 1T 50029-2 92 || MM
Zine mgkg 03 SEM-010 <0.3 50029-1 7| 26| RPD: 4 50028-2 83 |) NI
QUALITY CONTROL UNITS POL METHOD Blank Duplicate Sm# Duplicate Spika Sm# Matrix Spike % Recovery
Total Phenolics in Sall Base+Duplicater%RPD Duplicate+% RPD
Total Phenolics (es Phenol) motka 0s SH-066 <05 50028-1 <05| <05 50028-2 91| ()
QUALITY CONTROL UNITS PaL METHOD Blank
Moisture
Moisture % 1 ANDDZ <1
QUALITY CONTROL UNITS Dup. Sm# Duplicate
TRHBTEX in Sall Base Duplicate %RPD
TRH Cs - CaP&T mgfkg NT] [NT]
TRH Cio - Ci4 mgkg M) [NT]
TRH Ci5-Cm mafka [NT] [NT]
TRH C23 - C% mglkg NT) INT)
Benzene mgikg [MT) [NT]
Toluene mg'kg [MT] [NT]
Ethylbenzene mgkg [MT] [NT]

Page 18 of 22



PROJECT: 39654, Kooragang Island

QUALITY CONTROL UNITS Dup. Sm# Duplicate
TRHBTEX In Soll Bm:DupI::cnta;%RP

Total Xylenes mgfkg NT] INT]
BTEX Sumogate (%) % [NT] [NT]

QUALITY CONTROL UNITS Dup. Sm# Duplicate

PAHs in Soil Base:Duplicate:%RFPD

Naphthalens mgkg NTI [NT]
Acenaphthylens makg [NT] [NT]
Acenaphthene mglkg [MT] [MT]
Fluorana mgkg NT] [NT]
Phenanthrens mg'kg T [MT]
Anthracene mgkg M) [NT]
Fluoranthene mafkg (NT] (NT)
Fyrene mgikg [NT) INT]
Berizo[alanthracens moghkg [NT) [NT]
Chrysene mghkg (NT] [NT]
Berzo[b, klflucranthens mghkg NT] [NT]
Benzolalpyrene mgkg [NT] [NT]
Indeno[123-cd jpyrene mokg INT) [NT]
Dibenzo[ahjanthracane mgkg (NT] [NT]
Benzo[ghflperylens mgfkg [NT] [NT]
Total PAH'S mgkg INT] [NT]
Nitrobenzene-ds % [NT] [NT]

Page 18 0of 22
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PROJECT: 39654, Kooragang Island

QUALITY CONTROL UNITS Dup. Sm# Duplicate
PAHSs in Soil Base:Duplicate:%RP
D
2-Fluorobipheny % [NT] [NT]
p -Terphenyl-d74 % [NT] [NT]
QUALITY CONTROL UNITS Dup. Sm# Duplicate
Acid Extractable Metals in Soil Base:Duplicate: %RPD
Arsenic mgfkg 50028-11 11| 10|| RPD: 10
Cadmium mglkg 50029-11 3.8]|3.1|| RPD: 20
Chromium mo/kg 50029-11 41 31||RPD: 28
Copper mokg 50029-11 140 110 || RPD: 24
Lead makg 50029-11 200 170 || RPD: 16
Mercury mg/kg 50028-11 0.06| 0.07 || RPD: 15
Nickel mg/kg 50029-11 1| 12|| RPD: 9
Zine mglkg 50029-11 1300 1200 || RPD: 8

Page 20 of 22
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PROJECT: 39654, Kooragang Island

QUALITY CONTROL LNITS Dup. Sm# Duplicate
Tetal Phenolics in Soll Base:Duplicate:%RP
D
Total Phenolics (as Phenol) mafka [NT] [NT]

Page 21 of 22

REPORTNO: 50029-R



PROJECT: 39654, Kooragang Island REPORTNO: 50029-R

Result Codes

INS] Insufficient Sample for this test [HBG] : Results not Reported due to High Background Interference
[NR] : Not Requested * . Not part of NATA Accreditation
[NT] : Not tested [N/A] : Mot Applicable

Result Comments

ASBESTOS NB. Even after disintegration of certain bulk samples (vinyl tiles and bituminous
type materials), the detection, of fibres may be difficult when using Polarised Light
Microscopy and Dispersion Staining Techniques. This may be due to the matrix of the sample
(uneven distribution), or fine fibres that are difficult to detect and positively identify.
Asbestos sample #26: <1imm length fibre bundles x3 found loose in sample

Date Organics extraction commenced: 16/01/07

NATA Accreditation No. 2562, Site No. 4354

Quality Control Protocol

Reagent Blank: Sample free reagents camied through the preparation/extraction/digestion procedure and analysed at the

beginning of every sample batch analysis. For larger projects, a reagent blank is prepared and analysed with every 20

samples.

Duplicate: A separate portion of a sample being analysed which is treated the same as the other samples in the batch.

A duplicate is prepared at least every 10 samples.

Matrix Spike Duplicates: Sample replicates spiked with identical concentrations oftarget analyte(s). The spiking occurs

during the sample preparation and prior to the extraction/digestion procedure. They are used to documentthe precision and

bias ofa method in a given sample matnx. Where there is not enough sample available to prepare a spiked sample, another

known soil/sand or water (or Milli-Q water) may be used. A duplicate spiked sample is prepared at least every 20 samples,

Surrogate Spike: Added to all samples requiring analysis for organics (where relevant) prior to extraction. Used to

determine the extraction efficiency. They are organic compounds which are similar to the target analyte(s) in chemical

composition and behaviour in the analytical process, but which are not normally found in environmental samples.

Intemal Standard: Added to all samples requiring analysis for organics (where relevant) after the extraction process, the

compounds serve to give a standard of retention time and response, which is invanant from run-to-run with the instruments.

Control Standards: Prepared from a source independent of the calibration standards. At least one control standard is

included in each run to confirm calibration validity.

Additional QC Samples: A calibration standard and blank are run after every 20 samples of an instrumental analysis run to assess analytical drift.
This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible
at hitp #Awww sgs.com/terms_and_conditions.htm. The Client's attention is drawn to the limitation ofliability, indemnification and jurisdiction
issues defined therein.

Any other holder of this document is advised that information contained hereon reflects the Company's findings at the time ofits
intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this
document does not exonerate parties to a transaction from exercising all their nghts and obligations under the transaction documents



16 March 2007 TEST REPORT

Douglas Partners Pty Ltd

Box 324

Hunter Region Mail Centre

NSW 2310

Your Reference: 39654, Kooragang Island

Report Number: 50020A

Attention: Patrick Heads

Dear Patrick

The following samples were received from you on the date indicated.
Samples:  Qty. 1 Soil
Date of Receipt of Samples: 11/01/07

Date of Receipt of Instructions: 09/03/07(@2.32pm
Date Preliminary Report Emailed:  Not Issued

These samples wereanalysed inaccordance with your written instructions.
A copy of the instructions is attached with the analytical report.

Theresults and associated quality control are contained in the following pages of this report.
Unless otherwise stated, solid samplesare expressed ona dry weight basis (moisture has
beensupplied for yourinformation only), air and liquid samples as received.

Should you have any queries regarding this report please contact the undersigned.

Yours faithfully
SGSENVIRONMENTAL SERVICES

A—"‘
ames McMahon Alexandra Stenta
Business Manager Sydney Key Account Representative
Approved Signatory

A This decument is issued in accordance
wilh NATA's accreditation requirements. Page 1 of 6
“ ATA Accredited for comoliance with ISO/IEC 17025,
MATA accredited laboratory 2562 (4354).

v This repoart must not be reproduced except in full,
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PROJECT: 39654, KooragangIsland

TCLP for Fb
Our Refarance: UMITS 5002046
Your Reference e Pit 106/0.01
Sampla Type B soil
Date Sampled am1/2007
pH of soil for luld# determ. pH units 6.71
pH of soi for Auid # determ. (acid) pH units 1.60
Extraction fluid used 1
pH of final Leachate pH units 489
Lead mgil 0.05
A This document is issued in accordance
with NATA's accreditation requiremants.
INLATA /ccracited fer comaliance with ISOEC 17029 e 2 of 6

NATA accredited laboratory 25962 (4354),

v This repert must not be reproduced eecept in full.

WORLD RECOANIEED
ACCREDITATION

REFORTNO: 50029A



PROJECT: 39654, Kooragang Island REPORTNO: 50029A

Meatals in TCLP (AS4439)
Our Reference LUNITS 5002945
Your Reference e Pit 1060 01
Sample Type B Rt S0l
Date Sampled 9012007
pH of final Leachate pH units 573
Lead pall 32

A This document is issued in accordance
with NATA's accreditation remants

INNATA  Accredied for comoliance wih ISO/EC 17C2Page 3 of 6
NATA accredited laboratory 2562 (4354),

v This report must not be reproduced except in full.

WONLD AECOGNIBED
ACCREDITATION




PROJECT: 39654, Kooragang Island REPORTNO: 50029A

Method ID Mathodology Summarny
SEP-003 Toxicity Characteristic Leaching Procedure (TCLP) and AS Bottle leach procadure
SEM-010 Metals - Determination of various metals by ICP-AES following aqua regia digest,
AN320 Matals - Determination of varous metals by ICP-MS at trace levels following agua regia digest. Method based
on USERA BOZ0A,

A This decurmnent is iasued in accardance
with NATA's accreditation requirements.
“ATA Accredited for comaliance with ISQMEC 1702
NATA accredited laboratory 2562 (4354),

v This report must not be reproduced except in full.

WORLD NECOCMISED
ACCHAEDITATION

;’agu 40of 6



PROJECT: 39654, Kooragang Island

REPORTNO: 50029A

QUALITY CONTROL UNITS PaL METHOD Blank Duplicate Duplicate Spike Sm# Matnix Spike %
Sm#t Recovery
TCLP for Pb Base + Duplicate + Duplicate + ®RPD
®RFPD
pH of soll for fuid# pH units SEP-003 [T [NT] [NT) [MR] 1§ [>1]
determ
pH of soil for fluid # pH units SEP-003 [NT] [NT] [NT] MR] MR]
daterm. (acid)
Extraction fuid used SEP-003 [NT] [NT] (NTI [NIR] MR]
pH of final Leachate pH units SEP-003 [NT] [MT] [NT) [NR] [MR]
Lead mg/L 002 SEM-0MD <0.02 [MT] [NT] LCS 101 || [WT)
QUALITY CONTROL UNITS PaL METHCD Blank Duplicate Duplicate Spike Sm# Matrix Spike %
Sm# Recovary
Metals in TCLP (A54439) Base + Duplicate + Duplicate + %RPD
WRPD
pH of final Leachate pH units SEP-003 NT) [MNT] NT] MR] NR]
Lead HolL 1 AMN3IZ0 <10 [NT) NT] LCS 101 || [WT]
A This decument is issuad in accordance
with NATA's accreditation requiremerts. age S5of 6

N AT A e wmormany 3502 55,

v This repart must not be reproduced except in full




PROJECT: 39654, Kooragang Island REPORTNO: 50029A

Result Codes

[INS] Insutficient Sample for this test [HBG] & Results not Reported due to High Background Intarferance
[NR] Mot Requested ' . Mot part of MAT A Accraditation

[NT] Mot tested [Mfs] ¢ Mot Applicable

Result Comments

Date Organics extraction commenced P

MATA Comorate Accraditation No. 2562, Site No 4354

Mate: Test results are not corrected for recoveny (excluding Dioxins/Furans® and PAH in XAD and PUF)

This document is issued, onthe Client's behalf, by the Company underits General Conditions of Service available on request and accessible
at hitp.fwww sgs.comiterms_and_conditions htm. The Client’s attention is drawn to the limitation of liabdity, indemnification and jurisdiction
issuas definad therein

Any other holder of this document is advisad that information contained hareon reflacts the Company's fndings at the time of its
intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this
document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.

Quality Control Protocol

Reagent Blank: Sample free reagents camed through the preparatonfextractionfdigestion procadure and analysed at the
beginning of every sample batch analysis. Forlarger projects, a reagent blank is prepared and analysed with every 20
samples.

Duplicate: A ssparate portion of @ sample baing analysed which is treated the same as the other samples in the batch.

A duplicate is prepared at least every 10 samples

Matrix Splke Duplicates Sample rephicates spiked with identical concentrations oftargst analvte(s). The spiking occurs
during the sample preparation and prior to the extractionfdigestion procadura. They are used to document the precision and
bias of a method in a given sample matri. Where there is not enough sample available to prepare a spiked sample, another
known soilfsand or water (or Milli-Q water) may be used A duplicate spiked sample is prepared at least every 20 samplas.
Surrogate Splke: Added to &l samples requirng analysis for organics (where relevant) prior to extraction. Usad to
detarmine the extraction efficiency. They are organic compounds which am similar to the target analyte(s) in chemical
composiion and bahaviourin the analytical process, butwhich are not normally found in environmental samples

Internal Standard: Added to all samples requining analysis for organics (where relevant) after the extraction process, the
compounds serva to give a standard of retention time and response, which is invanant from run-to-run with the instruments
Control Standards: Prepared from a source independent of the calibration standards. At least one control standard Is
included in each run to confirm calibration valdity

Additional QC Samples: A calibration standard and blank are run after every 20 samples of an instrumental analysis run to assess analytical drift

A This document is issued in accordance
with NATA's accreditation requiremerts.
"ATA MM;EIWWMIWEG 1?,32{395 Gof 6
NATA accredited laboratory 2562 (4354).

v This report must not be reproduced except n full,
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19 March 2007 TEST REPORT

Douglas Partners Pty Ltd

Box 324

Hunter Region Mail Centre

NSW 2310

Your Reference: 39654, Kooragang

Report Number: 51136

Attention: Patrick Heads

Dear Patrick

The following samples were received from you on the date indicated.
Samples:  Qty. 3 Soils, 5 Waters
Date of Receipt of Samples: 07/03/07
Date of Receipt of Instructions: 07/03/07
Date Preliminary Report Emailed:  Not Issued

These samples wereanalysed in accordance with your written instructions.
A copy of the instructions is attached with the analytical report.

Theresults and associated quality control are contained in the following pages of this report.
Unless otherwise stated, solid samplesare expressed on a dry weight basis (moisture has
been supplied for yourinformation only), air and liquid samples as received.

Should you have any queries regarding this report please contact the undersigned.

Yours faithfully

SGSENVIRONMENTAL SERVICES

f—"

McMahon
Business Manager Sydney
Approved Signatory

Thia decument is iasued in accordance
with NATA's accreditation requirements.

7\

NATA

N

WORLD RECOGMIEED
ACCREDITATION

NATA accredited laboratary 2562 (4354,

A0% Ausrwlis Py lod
AOM =000 904276

This report must not be reproduced excapt in full

L]

el thudumi
Edward Tbrahim
Laboratory Services Manager

A Page 1 of 17
MAccredited for compliance with ISOAEC 17028,

e Unk 18, 35 bladdos Strae, Mdecandia  Sastrails

Erverarrree sl Sare
t OII0S4 000 1 (DD D54 D0

e T o

LT TR R o T T T



PROJECT: 39654, Kooragang

REPORT NO:

BTEX in Soil
Our Referance: UMTS 51136-1 51136-2 51136-3
Your Reference e Bore Bors Bore
2011 0 2021.0 2081 5
Sample Type B e Soil Sail Soil
Date Sampled 50372007 5032007 5032007
Benzens mafkg <05 <05 <05
Toluena maflag <05 <05 <05
Ethylbenzena migfkg <05 <0.5 <05
Total Xylenes mif kg <15 <1.5 <15
BTEX Surrogate (%) % T 75 17

NATA

WORLD RECOMNIEED
ACCREDITATION

This decurment is issued in accordance
with NATA's accreditation requirements.

Accredited fer comoliance with ISO/IEC 1702%Page 2 of 17

NATA accredited laboratory 2562 (4354),
This repart must not be reproduced except in full.

51136



PROJECT: 39654, Kooragang REPORTNO: 51136

TRH in soil with. C6-C8 by PIT
COur Reference: UNITS S1136-1 51136-2 51136-3
Your Refarence o e Bora Bore Bore
2014 .0 20210 2031 5
Sample Type e Soil Soil Soil
Date Sampled 5M3a2007 &f0372007 5032007
TRH Cs - C3 P&T mlkg <) <20 <M
TRH Ci0 - C14 mafkg <20 <20 <20
TRHCi5-C mafkg <50 <50 <50
TRHC®-C% m/kg <50 <50 <50

A This document ia issued in accordance
with NATA's accreditation requirements.
Accredited for compliance with ISONEC 1702Page 3 of 17
“ATA MATA accredited laboratory 2562 (4354), a8

v This report must not be reproduced except in full.

WORLD RECOANIEED
ACCREDITATION



PROJECT: 39654, Kooragang

REPORTNO: 51136

PAHs in Soil
Our Referance UNITS 511381 51138-2 51136-3
Your Reference — Bora Bore Bora
20010 2021.0 0315
Sample Twpe 0| e—— Sail Soil Sail
Date Sampled 5/03/2007 50352007 5032007
Maphthalens mafiag <0.1 <0.1 <01
Acanaphtimiens maka <0.1 <01 <01
Acanaphthens ma'kg <0.1 <01 <01
Fluorena mafig <0.1 <0.1 <01
Phenanthrena ma/kag <01 <01 <01
Anthracens makg <01 <01 <01
Fluoranthena mgfkg <01 <0.1 <01
Pyrana mg'kg <01 <01 <01
Benzo[a]anthracena mikg <0.1 <0.1 <01
Chrysene mifkg <01 <0.1 <0.1
Benzo[b, & Muoranthens mfkg <02 <0 2 <02
Benzofalpyrans mkg <0.05 <005 <005
Indenol 1 23-cd Jpyrens mifkg <0.1 <01 <01
Dibenzo[ahjanthracens mglkg <01 <01 <01
Benzofghperyiensa mkg <01 <0.1 <01
Total PAH's mialkg <155 <155 <1.55
Mitrobenz ene-d5 % 101 101 2]
2Fluerobiphenyl % a5 85 95
p -Terpheny-di4 % o8 ag ag

NATA

NATA accredited

WONLD NECOCHIEED
ACCREDITATION

This document is issued in accordance
with NATA's accraditation requirements.
Accredited fcr comoliance with ISONEC 17¢c29°age 4 of 17
2562 (4334).

This report must not ba reproduced except in full




PROJECT: 39654, Kooragang

REPORTNO: 51136

Acid Extractable Metals in Soil
Our Reference. UNITS 5113641 51136-2 §1136-3
Your Referance eemenmnes Bore Bora Bora
20110 202/1.0 20315
Sample Type ——— S0il Soil Sail
Date Sampled SM3F2007 5/03/2007 SM3/2007
Arsenic maikg <3 3 <3
Cadmium mag/kg <0.1 <0.1 <0.1
Chromium magikg 27 41 20
Copper mafkg 084 23 12
Lead mglkg 1 2 1
Marcury mgfkg <0.05 <005 <0.05
Mickel maikg 3N 432 1.8
Zinc make T.5 10 71

NATA

WOELD RECOONIEED
ACCAEDITATION

This decument is asued in accordance
wilh NATA's accreditation requiremeants,
Accredited for compliance with ISOAEC 17
NATA accredited laboratory 2562 (4354).
Thiz report must not be reproduced except

e 2ge 5 of 17

in full.



PROJECT: 39654, Kooragang

REPORTNO: 51136

BTEX in Water
Our Reference UNITS 511364 51136-5 511368 51136-7 211368
Your Referance e e e Bore 201 Bore 202 Bore 203 WELL B w1
Sample Type raree s e Water Water Water Water Water
Date Sampled 6032007 B/03/2007 6032007 6/03/2007 6/03/2007
Benzens magiL <0001 <0.001 <0.0M <0.001 <0.001
Toluene magfl <0.001 =0.001 <0.001 <0.001 <0001
Ethylbenzens mag/L <000 <0.001 <000 =0.001 <0.001
Total Xylenes mg/L <0.003 <0.003 <0003 <0.003 <0.003
A This document is issued in accordance
wilh NATA's accreditation requirements,  Page 6 of 17

NATA

WONLD RECOORISSD
ACCREHTATION

Accradited for compliance with ISQNEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full,




PROJECT: 39654, Kooragang

REPORTNO: 51136

Accredited fer comaliance with ISOVIEC 17025,

MNATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

TRH in water with C6-C3 by FIT
Our Reference: UNITS 511364 51136-5 511366 51136-7 51136-8
Your Referenca cememnonas Bore 201 Bore 202 Bore 203 WELL B oW1
Sample Type Water Water Water Water Water
Date Sampled BA03/2007 G02/2007 6/03/2007 B/03/2007 60342007
TRH Cé - Ca PET mgiL <0040 <0.040 <0.040 <0.040 <0 040
TRHCin-Cuia mgiL <0.1 <0.1 <01 <0.1 <0.1
TRH C15 - C8 mg/L <0.2 <0.2 <02 <0.2 <02
TRHCH-C% mg/L <02 <0.2 <02 <0.2 <02
A This document is issued in accordance
with NATA's accreditation requrements.  Page 7 of 17




PROJECT: 39654, Kooragang

REPORTNO: 51136

PaHs in Water
Our Reference UNITS 511364 51136-5 511366 51136-7 51136-8
Your Reference B e Bore 201 Bore 202 Bora 203 WELLB oW1
Sample Type e Water Water Water VWater Water
Date Sampled GO 00T 80372007 6032007 6/03/2007 B03/2007
Maphthalane poiL <05 <05 <05 <05 <05
Acanaphthylene poL <05 <05 <05 <05 <05
Acanaphthens g/l <03 <0.5 <05 <0.5 <05
Fluorane 111, 8 <05 <0.5 <05 <0.5 <05
Phenarthrene HoL <05 <05 <05 <05 <05
Anthracens Ho/lL <05 <05 <05 <0.5 <05
Fluoranthene HgiL <05 <0.5 <05 <05 <05
Pyrena Mol <05 <0.5 <05 <0.5 <05
Benzo[alanthracensa HgL <0.5 <05 <05 <05 <05
Chrysena HolL <05 <0.5 <05 <0.5 <05
Benzofb, kMuoranthens 1T <1.0 <10 <1.0 <1.0 <10
Benzo[alpyrene oL <05 <05 <05 <05 <05
Indenof 123-cd Jpyrens Mol <05 <0.5 <05 <0.5 <0.5
Dibenzofahlanthracens (111 <05 <05 <05 <05 <05
Benzo[ghiperylans gL <05 <05 <05 <05 <05
Total PAH's HgiL <80 <B.0 <80 <g.0 <80
Nitrobenzene-d5 a 125 125 137 118 113
2-Fluorobiphenyl ¥ 103 106 100 a5 L)
p -Terphen-d14 % 122 114 114 103 104

Thia decument is isaued in accerdance
with NATA’s accreditation requiremants,
Accredited fer comoliance with ISONEC 17c28Page 8 of 17
NATA accredited laboratory 2562 (4354).

This report must not ba reproduced except in full,




PROJECT: 39654, Kooragang

REPORTNO: 51136

Digsolved heavy metals
Our Reference UNITS 311364 511365 511366 51136-7 511368
Your Reference Bore 201 Bore 202 Bore 203 WELL B owi
Sample Type Water Water Water Water Water
Date Sampled 60352007 Bf03/2007 6/03/2007 6/03/2007 6032007
Argenic po/L 1.1 55 23 <10 22
Cadrmiumn pgiL <0.10 <010 <1 <1 <1
Chromium Ho/L <10 <1.0 <10 <10 <10
Copper palL <10 <1.0 <10 13 <10
Lead HolL <10 <1.0 <10 <1.0 <1.0
Marcury maiL <(0.0005 <0.0005 <0,0005 <0.0005 <0.0005
Mickel poiL <10 1.3 <10 <10 <10
Zinc Mol 12 449 83 12 43

with NATA's accreditation

This decument is laaued in accordance

Accredited fer comoliance with ISONEC 17024” age 8 of 17

NATA accredited laboratory 2562 (4354).

This repart must not ba reproduced axcept in full.




PROJECT: 39654, Kooragang

REPORTNO: 51136

Ammonia and Cyanide
Cur Referance UNITS 511364 51136-5 5113685 51136-7 51136-8
Your Refarence e Bore 201 Bora 202 Bore 203 WELL B O
Sample Tvpe e Water Water Water VWater Water
Date Sampled G/03/2007 G0G/2007 B032007 BA03/2007 GO32007
Ammonia as M mg/L 13 1.0 047 23 046

A This document is iasued in accordance
with NATA's accreditation requiremants,

INNATA. Accredited for comoliance with ISONEC 17024Page 10 of 17

NATA accredited laboratory 2562 (4354).

v This report must not be reproduced except in full,
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PROJECT: 39654, Kooragang

REPORTNO: 51136

Moisture
Our Raference LUNITS 51136-1 51136-2 51136-3
Your Reference B it Bore Bore Bora
20110 20210 20315
Sampla Type — Soll Soil Soil
Date Sampled 5A03/2007 S103/2007 50342007
haisture b 8 7 3

A This decument is issued n accordance
with NATA's accreditation requiraments.

NATA Accredited for comaliance with ISONEC 170247 age 11 of 17

NATA accredited laboratory 2562 (4354).

V Thiz ropart must not be reproduced eecept in full.
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PROJECT: 39654, Kooragang REPORTNO: 51136

Method 1D Meathodology Summarny

SEOQ-0MT BTEXTRH CE-C3-Determination by Purge and Trap Gas Chromatography with Flame lonisation Detection
(FIC)and Phota lonisation Detection (PID). The surrogale spike usedis aaa-tifluorotoluens

SEOC-018 BTEX- Determinalion by purge and trap/ Gas Chromatography with MS Detection

SED-020 TRH - Determination of Total Recoverable Hydrocarbons by gas chromategraphy following extraction with
DChiAcatone for solids and DCM for liquids

SEOQ-030 PAHSs by GCMS - Determination of Polynuclear Aromatic Hydrocarbons (PAH's) by Gas Chromatography /
Mass Spectrometry following extraction with dichlorom ethane or dichloromethane/acetone. The surmogats
spike usad is p-Terphenyl-d 14,

SEM-010 Matals - Determination of various metals by ICP-AES following aqua regia digest,

SEM-005 Marcury - Determination of Mercury by Cold Vapour Generation Atomic Absorption Spectroscopy.

USEPA 6020A DEFALLT

SEI037 Ammonia - Determined by colounmetnc method using Discrete Analyser

SEP-001 Muoisture content at 103-105C, compositing and preparation on a 1.5 soil suspension.

Z\

NATA

N

WORLD RECOONIEED
ACCREDITATION

This document is isaued in accordance

with NATA's accreditation requiraments.
Accredited for comoliance with ISONEC 170247 3ge 12 of 17
NATA accredited laboratory 2562 (4354).

This report must not be reproduced sxcept in full,




PROJECT: 39654, Kooragang REPORTNO: 51138

QUALITY CONTROL UnTS PGL METHOD Blank | Duplicate Duplicate Spike Sm# | Matrix Spike %
Smit Recovary
BTEX in Soil Base + Duplicate + Duplicats + %RPD
%RPD
Benzene mg'kg 0s SECQ-017 <05 NT] T LCS 78| MM
Tolusne Mk 05 SEQ-017 <05 NT) NT] LCS 83| N
Ethyiberzens molkg 0.5 SEQ-017 <05 [NT] [NT] LCs B4 || NIT]
Total Xylenes mag/ky 1.5 SEO-017 <15 MNT] INT) LCS 86 || [NIT]
BTEX Surmogate (%) % 0 SEO-018 98 [NT] [NT] LCS B85 (| (NIT]
QUALITY CONTROL UNITS PaL METHOD Blank Duplicate Duplicate Spike Sm# Matrix Spike %
Smit R ecovery
TRH in soil with. C6-C9 Base + Duplicate + Duplicate + %RFPD
by PIT %RPD
TRH C6 - Ca P&T mgikg 20 SEQ-017 <20 [NT] INT} LCS 101 [NT]
TRH Cin - C1a mgkg 20 SEQ-020 <20 N [NT] LCs 107 || (M)
TRHCi5-Ca mafkg 50 SEQ-020 <50 [MT] [NT] LCS 15| [NT]
TRH CH-C% mfkg 50 SEQ-020 <50 MT] NT] LCS 107 || (M)
QUALITY CONTROL UNITS PaL METHOD Blank Duplicate Duplicate Spike Sm# Matrix Spike %
Smi Recovery
PAHS in Sail Base + Duplicate + Duplicate + %RFD
%RFPD
Maphthalene mgikg 0.1 SEC-030 <0.1 MT] [NT) LCS B9 NIT]
Acenaphthylena makg 0. SEC-030 <01 M1 [NT] LCSs 82| MM
Acanaphthene malka 0.1 SEQ-030 <01 M) NT) LCS 109 ]| M)
Fluorene mg'kg 0.1 SE0-030 <01 MT] [NT) [MR] [NR]
Phenanthrena makg 0.1 SEQ-030 <01 [MT] NT] LCS 891 M
Anthracensa ok 0.1 SEQ-030 <01 [MT] [NT] LCS 98 || M)
Fluoranthene maka 0.1 SEOQ-030 0.1 [MT] L] LCS 90 || (NT]
Pyrane magkg 6.1 SEC-030 <01 [MT] [NT) LCS 91 |1 (NT]
Benzofalanthracene mgkg 0.1 SEC-030 <0.1 [NT] [NT] [NR] [MNR]
Chrysene malka 01 SEQ-030 <01 NT] MT] [MR] [MR]
Banzolb, k]luoranthe mo'ka a2 SEC-030 <02 [NT] [NT) [MR] [NR]
ne
Benzofalpyrena mg'kg 005 SEC-030 =005 M) T LCS a8 || Mm)
Indenal 123-0d Jpyran mglkg 01 SEO-030 <1 [NT) [MT] [NR] [NR]
8
Dibenzolah)anthrace mgkg 01 SEC-0320 <01 [MT) NT] [NR] MNE]
na
Berzo[ghparylana mog'ky 0.1 SEC-030 <01 NT] [NT] [MR] [NR]
Total PAH's ma'ka 155 SE0-030 <155 NT] [NT] [NR] [NR]
Mitrobenzene-d5 % 1] SEQ-030 1M [NT] INT) LCs a7 || (N
2Fluorobiphenyl % 0 SEC-030 100 [NT] T LCS g5 (NT]
p -Terphanyl-d % 0 SEC-030 102 NT] INT] LCS 96 || (]
14

A Thia decument is isaued in accardance
with NATA's accreditation requirements.
“ ATA Accredited for comoliance with ISONEG 1702
NATA accredited laboratory 2562 (4354),

v This report must not be reproducad excopt in full
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PROJECT: 39654, Kooragang

REPORTNO: 51136

QUALITY CONTROL UNITS | PQL | METHOD | Blank | Duplicate Duplicate Spike Matrix Spike %
Sm# Sm# Recovery
Acid Extractable Base + Duplicate Duplicate +
Metals in Soil + WRPD WRPD
Arsenic mgkg 3 SEM-010 <3 INT] [NT) LCS 9a || NIT]
Cadrmium mglkg 0.1 SEM-010 @01 NT) Tl LCS 102 ) (T
Chromium mg'kg 03 SEM-010 <03 WT) (NT] LCS 98| (N
Copper mglkg 05 SEM-010 <5 [NT] [NT) LCS 103 | (W)
Lead mo'kg 1 SEM-010 <1 [NT] [NT] LCs 100 ] (M)
Mercury mokg 005 SEM-005 <0.05 [NT] [NT] LCS 99| [NT]
Mikal mglkg 0.5 SEM-010 D5 NT] (NT] LCS 101 || [N
Zinc mg/kg 03 SEM-010 <03 [NT] INT] LCS 99| [N/
QUALITY CONTROL LMITS PaL METHOD Blank Duplicate Cuplicate Spikea Smi# Matrix Spike %
St Recovery
BTEX in Water Base + Duplicate + Duplicate + %RFD
%RFD
Banzene mgl | 0001 | SEO-017 | <0.001 INT) [NT] LCS 100 || ()
Toluense mag/lL 0.001 SEC-017 <0001 [NT] [MT] LCS 100 || [NT]
Ethyibarzens mgiL 0.001 SEQ-01T | <0.001 [NT] [NT] LCS 100 || [NT]
Total Xylenes mgiL 0003 | SEC-017 | <0.003 NT) NT] LCS 99 || N
QUALITY CONTROL UNITS PaL METHOD Biank Duplicate Duplicate Spike Smift Matrx Spike %
Smi Hacovery
TRH in water with C6-C8 Base + Duplicate + Duplicate + ®%RPD
by PIT %RFD
TRH Cs - C3 P&T mail 0.04 SEC-017 <0040 [MT) (N LCS 99| [NIT]
TRH C10- Cu mglL 01 SEO-020 <) 1 [NT) [NT] LCS 78| NT)
TRH Ci5- C8 mglL 02 SEC-020 <02 INT] NT) LCS 85| (]
TRHCH - C% mgiL 0.2 SE0-020 <02 NT) NT] LCS 85| N
QUALITY COMTROL UNITS PQL METHOD Biank Duplicate Duplicate Spiks Smit Matrix Spike %
S Recovery
PaHS in Water Basa + Duplicate + Duplicata + %RFD
®RFPD
Maphthalene Pl 0.5 SEO-030 a5 NT] [NT] LCS 88| [N/T]
Acanaphthylens HaL 0s SEQ-030 a5 [NT] [NT] LCS 82| MM
Acanaphthena Hal 05 SEQ-030 <05 [NT] [NT] LCS 105 )] (W)
Fluorana po/L 0.5 SEO-030 <05 [NT) [MT] [MR] [MR]
Phenanthrene Hg/lL 05 SEQ-030 D05 INT) NT) LCS 90 || (NT)
Anthracens g/l 05 SE0-030 @05 NT] NT) LCS 96 || [NIT]
Flupranthens Pl 0.5 SE0-030 <05 NT] NT) LCS ad || [NT]
Pyrena pglL ns SEOQ-030 <05 [MT) [MT] LCS 84 || [N
Benzo[alenthracens pail 0s SEQ-030 <05 NT) MT] [NR] [NR]
Chrysena pgiL 0.5 SEO-030 <05 NT] [NT) [813] [NRY
Benzofh, k)fucranthe HglL 1.0 SEQ-030 <10 NT] NT] [MR] [NF]
ne
Benzo[alpyrane s 0.5 SE0-030 a5 NT) NT) LCS 108]] (NT)
Indeno{ 123-cd Jpyren Hgil 0s SEO-030 D5 M NT] MR] [MR]

a

7\

NATA

N

WONLD NECOGHIEED

Thia document is issued in accordance
with NATA's accreditation requiremearts.
Accredited for comoliance with ISONIEC 17c2:Page 14 of 17
HATA accredited laboratory 2562 (4354),
This report must nat be reproduced except in full.




PROJECT: 39654, Kooragang REPORTNO: 51136
QUALITY CONTROL UNITS PQL METHOD Blank | Duplicate Duplicate Spike Matrix Spike %
Sm# Sm# Recovery
PAHs in Water Base + Duplicate Duplicate +
+ %RPD YRPD
Dibenzo[ahjanthrace HalL 0.5 SEC-030 <05 MNT] MT] [NR] [MR]
ne
Benzolghiperylens gl 05 SEO-030 <05 M) [MT] [MNR] [MR]
Total PAH's pgiL 8.0 <50 MNT] NT] MNR] [MR]
Mitrobenzene-d5 % 0 SEO0-030 a8 INT) [NT] LCS 102 )| (N
2-Flucrobiphermyl ¥ ] SEC-030 o [NT] NT] LCS 96 ] [NIT]
p -Terphemyi-d % 0 SEC-030 a6 MT] [NT] LCS 101 || [WT]
14
QUALITY CONTROL UNITS PaL METHOD Blank Duplicate Duplicate Spike Smi# Matrix Spike %
Sm# Recovery
Dissolved heavy meatals Base + Duplicate + Duplicate + WRFPD
®RPD
Arsanic gl 1 USEPA <10 511365 | 55(|55||RPD: O LCS a7 || M)
GO204
Cadmium pl 0.1 USEPA <010 | 511365 <0.10|] <0.10 LCS 101 || [NT]
BO204A
Chromium Pl 1 USEPA <10 511365 <101 <10 LCs 101 |] (NT]
60204,
Copper HolL 1 USEFPA <10 511365 <1011 <10 LCs 1074 || (M)
GO204
Lead Holl 1 USEPA <10 51136-5 <10]<10 LCcs 105 || (W]
BO20A
Mercury mgiL 0.0005 SEM-005 <0.000 511365 <0.0005 || [WT] LCS 102 || (W]
5
Mickel Ho/L 1 LISEPA <10 511365 13| 15||RPD: 14 LCs 100 || [(WT]
GO204,
Zinc HaL 1 LISEPA <10 511365 | 49| 54| RPD 10 LCS 101 )| [T
GO204,

NATA

WOELD PECOCNIETD

This decument is issusd in accardance

with NATA's accreditation requirements,
Accredited for compliance with ISOVEC 170247age 15 of 17
NATA accredited laboratory 2562 (4354).
This report must not be reproduced except in full.




PROJECT: 39654, Kooragang REPORTNO: 51136

QUALITY CONTROL UMITS PQOL METHOD Blank | Duplicate Duplicate Spike Matrix Spike %
Sm# Sm# Recovery
Ammonia and Base + Duplicate Duplicate +
Cyanide + WRPD YaRPD
Ammonia as M mglL 0.03 SE-037 <0.03 511364 13| 14||RPDT 51136-5 90 |1 ]
QUALITY CONTROL UNITS POL METHOD Blank
Moistuna
Moisture % 1 SEP-001 =1
QUALITY CONTROL UNITS Cup. Smi#t Duplicate Spike Sm# Malrix Spike %
Recoveny
Ammonia and Cyanide Base + Duplicate + Duphcate + RRPD
®RFD
Ammonia as M mg/L NT] [NT] LCS 96 || [NT]

A This document is iaaued in accordance
with NATA's accreditation requirements.
H ATA Accredited for comaliance with ISOAEC 1702Page 16 of 17
NATA accredited laboratory 2562 (4354),

v This report must not ba reproduced except in full.
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PROJECT: 39654, Kooragang REPORTNO: 51136

Result Codes

s Insufficient Sampla for this test [HBG] © Results not Reported due to High Background Interference
(MR . Not Requested o Mot part of NAT A Accreditation

[NT] ] Mat testad [Mia] Mot Applicable

Result Comments

Date Organics extraction commenced, 130307

MATA Corporate Accreditation No. 2562, Site No 4354

Note: Test rasults are not correctad for recovery |excluding Dioxins/Furans® and PAH in XAD and PUF)

This document is issued, onthe Client's behaif, by the Company underits General Conditions of Service avallabls on request and accessible
at hitp Mfwww sgs.comterms_and_conditions htm. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction
issues defined therain

Any other holder of this document is advised that mformation contained hereon reflects the Company's indings at the time of its
intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to i#s Client and this
document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.

Quality Control Protocol

Reagent Blank: Sample free magents camed through the preparation/extraction/digestion procedure and analysed at the
beginning of every sample batch analysis. Forlarger projects, a reagent blank is prepared and analysed with every 20
samples.

Duplicate: A separate portion of a sample being analysed which is treated the same as the other samples in the batch

A duplicate is prepared at least every 10 samples

Matrix Splke Duplicates Sample replicates spiked with identical concentrations of target analyte(s). The spiking occurs
during the sample preparation and prior to the extrachion/digestion procedure. They are used to document the precision and
bias of a method in a given sample matrix  Where there is not enough sample avallable to prepare a spiked sample, ancther
known soil'sand or water {or Milli-Q water)may be used. A duplicate spiked sample is prepared at least every 20 samples.
Surrogate Splke. Added to all samples requirng analysis for organics (where relevant) prior to extraction. Used to
determine the extraction efficiency. They are organic compounds which ame similar to the targel analte(s) in chemical
compaosition and behaviourin the analytical process, butwhich are not normally faund in environmental samples.

Internal Standard Added to all samples requiring analysis for organics (where relevant) after the extraction process, the
compounds serve to give a standard of retention time and response, which is invariant from run-to-run with the instruments.
Control Standards: Prepared Irom a source independent of the calibration standards. Al least one contro! standard is
indudad in each run to confirm calibration validity

Additional QC Samples: A calibration standard and blank are run after every 20 samples of an instrumental analysis run to assess analytical drift

A This document ia aued in accordance
with NATA's accreditation requirements.
INNATA /ccredited for comoliance with ISnEC 1702398 17 of 17
HATA accredited laboratory 2562 (4334).

v This report must not be reproduced except in full.
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QUALITY ASSURANCE/QUALITY CONTROL

BASELINE CONTAMINATION ASSESSMENT
FORMER NAPHTHA STORAGE AREA
GREENLEAF ROAD, KOORAGANG ISLAND

Quality Assurance (QA) was maintained by:

compliance with a Project Quality Plan written for the objectives of the study;

using qualified engineers to undertake the field supervision and sampling;

following the Douglas Partners Pty Ltd (DP) operating procedures for sampling, field
testing and decontamination as presented in Table 1;

using NATA registered laboratories for sample testing that generally utilise standard
laboratory methods of the US EPA, the APHA and NSW EPA.

Table 1 - Field Procedures

Abbreviation Procedure Name
FPM LOG Logging
FPM DECONT Decontamination of Personnel and Equipment

Sample |dentification, Handling, Transport
and Storage of Contaminated Samples

FPM PIDETC Operation of Field Analysers
FPM ENVSAMP | Sampling of Contaminated Scils

FPM ENVID

(from DP Field Procedures Manual)

Quality Control (QC) of the laboratory programme was achieved by the following means:

check replicate — a specific sample was split in the field, placed in separate
containers and labelled with different sample numbers, and sent to the laboratory for
analysis;

method blanks — the laboratory ran reagent blanks to confirm the equipment and
standards used were uncontaminated;

laboratory duplicates — the laboratory split samples internally and conducted tests on
separate extracts;

laboratory spikes — samples were spiked by the laboratory with a known
concentration of contaminants and subsequently tested for percent recovery.

DISCUSSION

A Check Replicate

The Relative Percent Difference (RPD) between replicate results is used as a measure of
laboratory reproducibility and is given by the following:

Basaling Confamination Assessment — Former Naphtha Storage Ama Pryject Now 39654
Greanleaf Road, Kooragang /sfand 21 August 2007
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¥ ABS(Replicate result 1 — Replicate result 2)
(Replicate result 1+ Re plicate result 2)/2

RPD x100

The RPD can have a value between 0% and 200%. An RPD data quality objective of up to 50%
is generally considered to be acceptable for organic analysis, and 35% for inorganics
(ie. Metals).

A summary of the results of the soil replicate QA/QC testing is provided in Table 2.

Table 2 — Results of Quality Control Analysis

Analyte Pit RPD | Bore RPD
106/0.01 | D3 (%) | 203 | DWA | (%)
As 12 35 98 23 22 4
Cd 11 12 9 <PQL | <PQL | N/A
Cr 290 250 15 | <PQL | <PQL | N/A
Motals Cu 2800 3000 7 | <PQL | <PQL | N/A
Pb 3300 3700 | 11 | <PQL | <PQL | N/A
Hg 0.1 <PQL | N/A | <PQL | <PQL | N/A
Ni 64 68 6 | <PQL | <PQL | N/A
| Zn <POL | <PQL | WA | 83 | 43 | 63
Cs-Cy <PQL | <PQL | N/A | <PQL | <PQL | NIA
TRH Cyp - Ciy <PQL | <PQL | N/A | <PQL | <PQL | NIA
Cis - Cin <pPaL 57 N/A | <PQL | <PQL | N/A
| Cu-Cu <PQL | 160 | N/A | <PQL | <PQL | N/A
Benzene <PQL | <PQL | N/A | <PQL | <PQL | N/A
BTEX Toluene <PQL | <PQL | N/A | <PQL | <PQL | NIA
Ethyl Benzene <PQL | <PQL | N/A | <PQL | <PQL | NIA
| Xylene <PQL | <PQL | N/A | <PQL | <PQL | N/A
PAH Total PAHs 2.01 1.25 47 | <PQL | <PQL | N/A
| Benzo(a)pyrene 0.21 0.15 33 | <PAL | <PQL | N/A
Total OCPs <PQL | <PQL | N/A NT NT N/A
Aldrin + Dieldrin | <PQL | <PQL | N/A NT NT N/A
OCPs Chlordane <PQL | <PQL | N/A NT NT N/A
DDT <PQL | <PQL | N/A NT NT N/A
|  Heptachlor <PQL | <PQL | N/A NT NT N/A
OPPs <PQL | <PQL | N/A | NT NT | N/A
PCBs <PQL | <PQL | N/A NT NT NIA
Phenols 0.6 2 108 NT NT NIA
Ammonia NT NT NIA | 470 460 2
Notes to Table 2:
Soil results expressed in mg/kg on dry weight basis
Groundwater results expressed in pg/L
PQL — Practical Quantification Limit
N/A - Not Applicable
Baszeline Contaminalion Assessment— Fommer Naphtha Slorage Area Frofect No. 39654

Greenleaf Road, Kooragang /siand 21 August 2007
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RPDs for soils ranged from 6% to 109%, and for groundwater ranged from 2% to 63%, with the
majority of results within the acceptable limits. Slightly elevated RPDs were found for some
heavy metals, PAHs and phenols. Elevated RPDs may be attributed to heterogeneity of the fill
materials analysed, together with relatively low contaminant concentrations in soil and
groundwater for some analytes (ie. small differences in concentrations) resulting in high RPDs.

B. Method Blanks

All method blanks retumed results lower than the laboratory detection limit, therefore are
acceptable.

C. Laboratory Duplicates

The average RPD for individual contaminants ranged from 0% to 28%, which is considered to
be within acceptable limits.

D. Laboratory Spikes

Recoveries in the order of 70% to 130% are generally considered to be acceptable. The
average percent recovery for individual organic contaminants ranged from 64% to 121% which
is generally within the quality control objectives. The lower bound was recorded for benzene.
The results should however be qualified and may slightly under-estimate or over-estimate
contaminant concentrations in certain samples (ie. biased low or high respectively).

CONCLUSIONS

In summary, it is noted that the magnitude of RPDs for field replicates (ie. blind replicates) are
generally higher than those for laboratory replicates. Field replicate results generally show
greater variability than laboratory replicates, because they measure both field and laboratory
reproducibility.

The accuracy and precision of the soil testing procedures, as inferred by the QA/QC data is
generally considered to be of sufficient standard to allow the data reported to be used to
interpret site contamination conditions.

Basefine Contaminalion Assessment — Fomer Naphifha Storage Area Project Now 35654
Greenleal Road, Koomgang fsland 21 August 2007



CHAIN OF CUSTODY FIeLD SHEET

{/) ) Douglias Partners
Gaotachnles  Envitonment « Graundwatar

Client: ... Maanddi pA‘l‘-’-K, f‘T‘*f o
.@mmémﬁcmmmﬂ%éw Project No:......... 0S4 ..

Project:
Location: ...J0. GkeEN ekt Rebd. .. LODEALANG ..ot
Field DP Office - Despatch Notes
Sample ID Depth Duplicate/ | Sample | Container . Received by: W O .. 84%.)
(m) Replicate | Type Type Sampling Date: .. 2O ............ )
Sample f\;:::t_er o ts By Date Time | Storage Location* pate:...%1(972....
lix 107 095 S _latf P [ 7/llp7 | anm : Y
o5
1-0
LS
- 20
fi1102 o-0% i I
oS Dy | |
t -0 | l ! [
s I ' .f |
2 -0 i !
’P: LAt o905 . ' J
9z [ !
PR |
10 I
s
2 -0 J_
P (oY 005 D2 J
-5
/o ; . i
I S-' J v | N J v

Default containers for soil: glass = clear 125/250 mL with teflon liner, plastic =press seal bag
*Default storage: Glass containers in fridge, plastic containers shelved. all waler samples in fridge

Rev4/Fab 2005

M:/Environmental/QA-QC/AmendedC-0-C.doc
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CHAIN OF CUSTODY FIELD SHEET

M0l faeg Py b

Client:
Project .. IMZIANG, CinThmiskm. ASErONT  Project No-..... ZI6SA .
Location: ... %... 4KEENLENE.. RoAD . KODEAGAG | ...ooooooeeeeeeis
Field DP Office Despatch Notes
Sample ID Depth Duplicate/ | Sample | Container Receive ?1‘ ..... @ ...562.cm
(m) Replicate | Type Type Sampling Date: ﬁﬂﬁx' 1
Sample :;::;Im 5.'53:5.: By Date Time | Storage Location* Dato:..’.ﬂ!g .............
Air 104 =< S GIY TR afilo’] ar J
PiricS | B.os v
Q-5
et
s v
20 4
Ari06 0 -0\ 03 7 %, -
0 oS
2.5
I‘Q £
o7 | oo 4
o8
|-O
S
-1
1S 5
P 0% o\S N
9 - S
1- 0
S
Default containers for soil: glass = clear 125/250 mL with teflon liner, plastic =press seal bag
*Default storage: Glass conlainers in fridge. plastic containers sheived, all waler samples in fridge
Revd/Feb 2005

M:/Environmental/QA-QC/AmendedC-0-C.doc
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Client: o MTENIRA PrRq Tl e
Project: ... REELUNT, ConTRmiATus  ALUERENT.  Project No:........ 65 % .o,
Location: ......28,. GHEBNLERF A ILOGICAGENSG ..........ooooooooeoeeee.

Field DP Office ,, Despatch Notes
Sample ID Depth Duplicate/ | Sample | Container Received by;. [ [ -~ T
{(m) Replicate | Type Type Sampling Date: %’/(/6’7 _
) - Sample f\fﬂw g_'g:;::,c f?f Date Time | Storage Location* Date:.!1[0.7......]
T 10 20 S 74 W07 | am W
1104 | oot g i JEN J il
0} | /
05 | o4 |
|0
S
2 0
br o 605 /
oS
i O
-
) 2-0
Yir 11} 0-05 ‘ /
A'S
i -0 ﬂ5’ s ¢ /
1- % A N Jf

Default containers for soil: glass = clear 125/250 mL with teflon liner, plastic =press seal bag
*Default storage: Glass containers in fridge, plastic containers shelved, all water samples in fridge

M:/Environmental/QA-QC/AmendedC-O-C.dac Rev4/Feb 2005
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Client: H ani | Ao
Project: .‘E‘I’.‘M:ﬁ‘mm..Qﬂﬂ.&ﬁiﬂﬁﬁ,m?ﬂt..,....... Project No:.. 275
Location: ... Kﬁm.caﬂm.g ......... N o = AR

Field DP Office Despatch Notes

SampleID | Depth | Duplicate/ | Sample | Container Recsived /ay: LM I ... S65
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Default containers for soil: glass = clear 125/250 mL with teflon liner, plastic =press seal bag
*Default storage: Glass containers In fridge, plastic containers shelved, all water samples in fridge
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« Environment - Groundwatar

Client: Manildra Park PLY LU .....cccocoverereneeeermnereessnnsarssensarmessressesctasmteniossscsssssssnemssnsisiossssansse
Project:  Preliminary G/W Assessment...........c.ccco......  Project No:39654................oiie
Location: Kooragangisland ................

Field DP Office Despatch Notes
Sample ID Depth Duplicate/ | Sample | Container . Received by:EMG .l O i d
(m) Replicate | Type Type Sampling Date: ‘5}%/0 Z
Sample &fﬁm g_'g:::;c By Date Time Storage Location® Datel..cumimanciannns
Bore 203! 2.5 S & e | €/3/b7 | AM Fridas
> 4 ] 7
3.5 [
4 J
4.5 N v N/

Defauit containers for soil: glass = clear 125/250 mL with {eflon liner, plastic =press seal bag
*“Default storage: Glass containers in fridge. plastic containers sheived, all water samples in fridge
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Client: Manildra Park PEY L ...ocieneiioenitomnsmiviiinisinicesivivi sesm am s hiidiver s sisssisam i
Project:  Preliminary G/W Assessment.............cooevee Project N0:39654..........cccocvveremenenn
Location: Kooragang 18land ........cvissiinmmmiiaimnunimasisaimiiisipmmsmiisivieansis
Field DP Office Despatch Notes
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Default containers for soil: glass = clear 125/250 mL with teflon liner, plastic =press seal bag

*Default storage: Glass containers in fridge, plastic containers shelved, all water samples in fridge
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Project Name: Laoeageng. Teland oot T BOSAGHIREE PTY LTD svissssiissmimissississsisssessiiass o

Project No: .Sq DP Order No .............................. Unit 16/33 Maddox SIrEBl......cvvevvreeviriiimiiniamiirsieeeeemseine s saee
DP Contact Person: . Pq{‘hdﬂ Weadn ALEXANDRIA NSW 2015 oo ooeeeeeeeeeeeeeeeeeeeoee
Prior Storage: gilgy / fridge / shelved (cnrcle) Phy (02) BS94.0400.... .ccurssirsreonossesssssmmnrsssssasessspasysrasnasssasrans

Atin: Matt Hill

Sample Analyles
Sample || Dale Type Lab | TRH | BTEX | Melals | PCB's | PAH's | OCP's | OPP's | Phenols TCLP Notes
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aposlapfor t S 1/ 1\~ ~—| ~ 71 Z1 71 /1 ~
192/ 05 7\ -7\ 7| |\~ 7| 7| Z| ~
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10€/c15] 1| | 7 7 {mw .......... %ﬁ .
/C?/ﬂ o C[ 21 | s i i SRR (7 -1/ 17
HO[QOS' 16| ~| /~ /7 7 P | 7~ a2 ;}
i1 /0-05 |l | |~ ~
PQL (S) mg/kg
POL (W) mgiL
PAL = praclical quantitation limit As per Laboratory Meihod {Delechon Limit} SAMPLES RECEIVED Send resulls to:
It - Metals to Analyse (Please mr [ ﬁ'c'l C[_Qu_P_b Zn Hg Ni‘Other Please sign and date to acknowledge Douglas Pariners Pty Lid
Date relinquished: ............ ........ !07 receipt of samples and return by fax Address: ‘ .
Total number of samples in contain e BOX 324 Hunter Region Mail Centre
Signalure: (=20, o x NSW 2310
Resulls required by:......... 5 " g9
TAT (Circle): s:arruard “72he ashr  24hr Dintesr 57 /f, ) b R 4; @92 3 . | Fax: 02) 4860 o801

NK Nom NeLuweed N AlAL Celollt
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SGS Environmental Services
Unit 16, 33 Maddox St. Alexandria NSW 2015
Telephone Number : (+61 2) 8594 0400

Fax Number : (+61 2) 8594 0499

SAMPLE RECEIPT CONFIRMATION

COMPANY :  Douglas Partners Pty Ltd FAX NO. : 02 4960 9601
ATTENTION . Patrick Heads PAGES : 1
FROM :  Sample Receipt DATE : 11/01/07

This is to confirm that samples for Project 39654, Kooragang Island were received

on 11/01/07 the results are expected to be ready on 18/01/07 . Please quote SGS Reference: 50029
when making enquiries regarding this project. Please refer to below which details information about the
integrity of the samples and other useful information.

Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples,
unless otherwise instructed.

Samples received in good order: YES
Samples received in correct containers: YES
Samples received without headspace: YES
Sufficient quantity supplied: YES
Upon receipt sample temperature: Cool
Cooling Method:; Ice
Sample containers provided by: SGS
Samples Clearly Labelled: YES
Turnaround time requested: Standard
Completed documentation received: YES

Comments:

Terms and conditions are available from www.au.sgs.com

The signed chain of custody will be retumed to you with the original report.

The contents of this facsimile (including attachments) are privileged and confidential. Any unauthorised use ofthe contents is expressly

prohibited. If you have received the document in error, please advise by telephone (reverse charges) immediately then shred the
document. Thank you.



SGS Environmental Services

Unit 16, 33 Maddox St. Alexandria NSW 2015
Telephone Number : (+61 2) 8594 0400
Fax Number : (+61 2) 8594 0499

SAMPLE RECEIPT CONFIRMATION

COMPANY :  Douglas Partners Pty Ltd FAX NO. 3 02 4960 9601
ATTENTION :  Patrick Heads PAGES : 1
FROM . Sample Receipt DATE : 8/03/07

This is to confirm that samples for Project 39654, Kooragang were received

on 07/03/07 the results are expected to be ready on 14/03/07 . Please quote SGS Reference: 51136
when making enquiries regarding this project. Please refer to below which details information about the
integrity of the samples and other useful information.

Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples,
unless otherwise instructed.

Samples received in good order: YES
Samples received in correct containers: YES
Samples received without headspace: YES
Sufficient quantity supplied: YES
Upon receipt sample temperature: Cool
Cooling Method: Ice
Sample containers provided by: SGS
Samples Clearly Labelled: YES
Turnaround time requested: Standard
Completed documentation received: YES

Comments:

Terms and conditions are available from www.au.sgs.com

The signed chain of custody will be retumed to you with the original report.

The contents of this facsimile (including attachments) are privileged and confidential. Any unauthorised use of the contents is expressly

prohibited. If you have received the document in error, please advise by telephone (reverse charges) immediately then shred the
document. Thank you.



APPENDIX D

Drawing 1 — Test Location Plan
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