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Summary

This summary report describes and summarises the findings of previously completed
contamination assessments on lands comprising the MP08-0234 application for the RISE
development at Bilambil Heights, New South Wales (‘the subject land’). Copies of the previous
reports are attached as Appendices.

Between them, the assessments have identified previous uses that have caused contamination,
and the areas in which such contamination was identified. Although limited areas of
contamination have been identified on the site, the assessments indicate that contaminated
areas could be remediated in accordance with an approved Remediation Action Plan (RAP).
Subject to validation of the remediation measures, the site would be suitable for the proposed
mixed use and residential uses.

Further detailed assessments associated with the former Country Club and outbuildings would
be undertaken to facilitate the preparation of a Remediation Action Plan prior to the detailed
design phase.

This report has been revised to be consistent with the terms of the Rise Concept Plan Approval
No. 08_0234 issued by the Minister for Planning on 29 June 2010. Precinct J and the fire trail to
this precinct have been deleted. This revised assessment report forms part of the consolidated
concept plan required by Condition A3 of the approval.
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1) Introduction

Terranora Group Management Pty Ltd
commissioned Gilbert & Sutherland Pty Ltd
(G&S) to address the NSW Department of
Planning, Director General's Environmental
Assessment Requirements (DGR).

The DGR specifically require the
'Environmental Assessment to document
the identification, assessment and
management of any land contamination to
ensure that the land is not allowed to be
put to a use that is inappropriate because
of the presence of contamination. Under
the Contaminated Land Management Act
1997 there is a responsibility to notify the
DEC of site that pose a significant risk of
harm to human health or the environment.’

As multiple contamination assessments
have been undertaken, a report
summarising previous contamination
assessments has been herein compiled to
address the DGRs as this is considered an
appropriate preliminary action for the
Concept Plan submission.

The contamination assessments associated
with the former Terranora Country Club
have identified previous uses that have
caused contamination, the areas in which
contamination occurred and the
concentrations of the associated
contaminants.

GILBERT+SUTHERLANf\

This summary report is based on a series of
contamination assessments previously
carried out by WBM Oceanics and Gilbert &
Sutherland. Based on these assessments the
Tweed Shire Council has issued a
Development Consent for the demolition of
the Country Club and associated
outbuildings to slab level.

The previous assessments include;

* Terranora Country Club - Site
Contamination Assessment, 1997 (WBM
Oceanics Australia).

* Site Contamination Assessment of the
existing 11th, 12th and 18th greens, for
the proposed Terranora Resort Project,
Bilambil Heights, 2002 (Gilbert &
Sutherland).

* Stage1 Preliminary Site Investigation
Marana Street, Bilambil Heights, 2005
(Gilbert & Sutherland).

e Stage 2 Site Investigation, Marana Street,
Bilambil Heights, 2006 (Gilbert &
Sutherland).

* Pre-demolition contamination
investigation of the outbuildings on Lot
33 on DP1085109, Marana Street, Bilambil
Heights, 2007 (Gilbert & Sutherland).

Tweed Shire Council’s Development
Consent (DA07/0248) on Lot 33 DP 1085109
is also included as further under slab
investigation is required prior to the
removal of all sub- structures on site.
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2) Site characteristics

2.1 Site description

The RISE site is located in New South Wales
just south of the border with Queensland,
approximately 10km south-west of Tweed
Heads in the township of Bilambil.

The site comprises; Lots 32 & 33 on
DP1085109, Lot 31 on DP850230, Lot2 on
DP867486 and Lot 4 on DP822786 under the
ownership of Terranora Group
Management Pty Ltd; Lot 1 on DP1033810,
Lot 1 on DP1033811 and Lot 1 on DP595529
owned by Tweed Shire Council; and Crown
Road separating Lot 2 on DP867486, Lot 33
on DP1085109 and Lot 2 on DP555026. The
location of the site is shown on Drawing
No. GJ0495.1.1.

With a total area of approximately 184ha,
the site is characterised by undulating land
ranging from 3m to 216m Australian Height
Datum (AHD).

A number of small dams currently exist on
the site and these will be preserved as
wetland areas in the development.

2.2 Vegetation

The majority of the proposed development
will occur in areas that have been cleared
of native vegetation for past agricultural
activities and a golf course (which currently
occupies the south-eastern portion of the
development envelope) as shown on the
aerial photograph in Drawing No.
GJ0495.1.2.

2.3 Geology

A review of the Geological Survey of
Queensland Geology, 1:100,000 series -
Murwillumbah indicates that the site is
underlain by soils of the Cainozoic period
which largely comprise of Lamington
Group, basalt flows.

2.4 Soil classification

To characterise the site soils, Gilbert &
Sutherland undertook a soil survey
including the construction of 10 detailed
boreholes to an average depth of 0.6m
within the area of the site.

GILBERT+SUTHERLANf\

Soil sampling and profile description was
undertaken according to the Australian Soil
and Land Survey Field Handbook
(McDonald et al, 1990) with the soils
classified according to the Australian Soil
Classification (Revised) (Isbell, 2002).

The soils within the MP08-0234 area were
identified predominantly as Ferrosols, with
a smaller portion of Kurosols and
Dermosols also present.

Ferrosols are described by Isbell (2002) as
soils other than Vertosols, Hydrosols and
Calcarosols that:

(i) Have B2 horizons in which the major
part has a free iron oxide content
greater than 5% Fe in the fine earth
fraction (<2mm); and

(ii) Do not have clear or abrupt textural
B horizons or a B2 horizon in which
at least 0.3m has vertic properties.

These soils correspond with the Carool soil
landscape described by Morand (1996) and
are predominantly associated with dark
reddish brown clay loams to light medium
clays overlying reddish brown medium clays
with moderate structure.

2.5 Acid sulfate soils

A majority of the site is above five (5)
metres AHD and it is unlikely acid sulfate
soils (ASS) would be encountered above this
elevation. However, a small portion of land
is below five (5) metres AHD in the
northern extent of the site being the
proposed Sports Park.

A review of the Bilambil Acid Sulfate Soil
Risk Map' revealed the subject site is
mapped as ‘'no known occurrence of ASS’.
However, an ASS assessment would be
required within the northern extents of the
MP08-0234 Area located below five (5)
metres AHD (the proposed Sports Park) if
disturbance of these soils is to occur.

The Bilambil Acid Sulfate Soil Risk Map with
the subject site outlined is attached at the
end of this section.

' Bilambil Acid Sulfate Soil Risk Map (954151)
1997, NSW Dept of Land and Water
Conservation, 2nd Edition.
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3) Terranora Country Club -
Site Contamination
Assessment Summary, 1997
(WBM Oceanics Australia)

A site inspection including preliminary soil
sampling was conducted by WBM Oceanics
Australia on the Terranora Country Club
and the adjacent property owned by the
Norvill Family.

The complete 1997 Terranora Country Club
- Site Contamination Assessment report is
attached as Appendix 1. Unfortunately, a
diagram showing the locations of sampling
was not included or referred to in the WBM
Oceanics Australia 1997 report.

The contaminants and areas of the

investigation were as follows;

* Heavy metals associated with the
holding pond area for biosolids (sludge)
from the Terranora Country Club
sewerage treatment plant (STP).

* Heavy metals associated with the area of
the former gun club.

* Pesticides associated with golf course
greens.

* Pesticides associated with the adjacent
Norville property.

3.1 STP sampling and results
summary

Seven (7) samples were collected from
approximately 0.5m from the edge of the
pond and analysed by a NATA accredited
Laboratory for a range of metals associated
with cleaning products used in bathrooms
and lavatories including;

e Arsenic,

e Cadmium,

¢ Chromium,

e Copper,

* Lead,

* Nickel,

* Mercury, and

* Zinc.

Laboratory analysis identified elevated
concentrations of copper (89 to 352 mg/kg)
and zinc (139 to 470mg/kg) above the
typical background concentrations for

GILBERT+SUTHERLANf\

copper (2-100mg/kg) and zinc levels (10-
300mg/kg) found in Australian soils (EILs).2

The Health Investigation Levels (HILs)* for
standard residential garden with accessible
soil have been set at concentrations of
copper (1,000 mg/kg) and zinc (7,000mg/kg).
The concentrations of copper and zinc
associated with the STP comply with the HILs
standard residential exposure setting.'

3.2 The former gun club sampling
and results summary

Ten (10) soil samples were collected from
various soil types and locations around the
gun club site. Three (3) of the ten samples
were collected to represent background
heavy metal concentrations of the site’s
soil. All ten samples were analysed by a
NATA accredited Laboratory for a range of
metals associated with the operation of a
gun club including;

* Arsenic,

e Cadmium,

¢ Chromium,

e Copper,

* Lead,

* Nickel,

* Zinc

* Mercury, and

* Antimony.

Laboratory analysis identified elevated
concentrations of copper (7 to 133 mg/kg),
mercury (0.1 to 2.8mg/kg) and zinc (51 to
357mg/kg) above the typical background
concentrations for copper (2-100mg/kg)
mercury (<0.03) and zinc levels (10-
300mg/kg) found in Australian soils.?

The Health Investigation Levels (HILs) for
standard residential garden with accessible
soil have been set at concentrations of
copper (1,000 mg/kg), mercury (15mg/kg)
and zinc (7,000mg/kg). The concentrations
of copper, mercury and zinc associated with
the former gun club site comply with the
HILs standard residential exposure setting.?

3.3 Norville property sampling and
results summary

Seven (7) composite samples were collected
from five (5) agricultural terrace levels and

2 Schedule B(1) Guidelines on the Investigation
Levels for Soil and Groundwater. 1999, National
Environment Protection Measure (NEPM).

3-1
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analysed by a NATA accredited Laboratory
for organochlorine (OC) pesticides and
organophosphorus (OP) pesticides associated
with crop spraying. The laboratory analysis
indentified pesticide concentrations below
both the ElLs and HiLs.

3.4 Golf course greens sampling and
results summary

Surface samples (0-0.15m below NSL) were
collected at three (3) random locations on
each of the 18 golf course greens. The three
(3) samples from each green were
combined to form a composite sample
representing each green. The 18 composite
samples were analysed by a NATA
accredited Laboratory for OC and OP
pesticides associated with pest control on
the greens.

As composite samples were analysed, the
HIL is divided by the number of composite
samples. In this case, three (3) composite
samples were analysed, reducing the HIL by
one third.

The laboratory analysis identified elevated
levels of Dieldrin above the EILs for
composite samples taken from the
following golf course greens;

* 11th green (0.49mg/kQ)

3-2

* 12th green (7.98mg/kg),

* 14th green (10.4mg/kg),

* 15th green (11mg/kg),

* 16th green (2.96mg/kg),

* 17th green (1.36mg/kg), and
* 18th green (1.65mg/kg).

As such further investigation is required to
determine the spatial extent of the
contamination associated with the OC
pesticides applied to the golf course greens.

The HILs presented in the NEPM Guidelines
state that the levels of Aldrin and Dieldrin
for a composite of three (3) samples should
not exceed 3.33mg/kg. As the Dieldrin
concentrations exceeded the NEPM HILs
guidelines within the greens on the 12,
14™ and 15™ holes, remediation of this soil
is required. The 16" green OC pesticide
concentration (2.96mg/kg) is considered to
be marginally elevated due to the
composite sampling technique used and
would be deemed subject to further
investigation.

Figure GJ0495.4.3 shows the indicative
locations subject to this contamination
investigation
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4) Summary of Site
Contamination Assessment
of the existing 11™, 12" and
18™ greens, for the
proposed Terranora Resort
Project, Bilambil Heights,
2002 (Gilbert & Sutherland)

A site inspection including soil sampling
was conducted by Gilbert & Sutherland on
the Terranora Country Club golf course
greens for the 11, 12" and 18" holes.

This assessment was conducted as a
consequence of WBM Oceanics findings of
elevated levels of Dieldrin during the
previous 1997 investigation Terranora
Country Club - Site Contamination
Assessment Report.

The complete 2002 Site Contamination
Assessment of the existing 11th, 12th and
18th greens, for the proposed Terranora
Resort Project, Bilambil Heights report is
attached as Appendix 2.

Surface samples were collected at three (3)
locations on the 11, 12" and 18™ golf
greens. The three (3) samples from each
green were combined to form a composite
sample representing each green. The three
(3) composite samples were analysed by a
NATA accredited Laboratory for
organochlorine (OC), organophosphorus
(OP) pesticide associated with pest control
on the greens.

GILBERT+SUTHERLANf\

The laboratory results indicated the
concentrations of OC and OP pesticide
within the composite samples collected
from the three (3) golf course greens were
below the limit of reporting (LOR), with the
exception of Dieldrin concentrations.

As composite samples were analysed, the
HIL is divided by the number of composite
samples. In this case, three (3) composite
samples were analysed, reducing the ElLs
and HILs by one third.

The HILs presented in the NEPM Guidelines
state that the combined levels of Aldrin and
Dieldrin should not exceed 3.33mg/kg. the
Dieldrin + Aldrin concentrations were
below the NEPM HILs guidelines for
composite sampling.

Figure GJ0495.4.4 shows the indicative
locations subject to this contamination
investigation
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5) Summary of Stage1
Preliminary Site
Investigation and Stage 2
Site Investigation, Marana
Street, Bilambil Heights,
2005 - 2006 (Gilbert &
Sutherland)

A Stage 1 Preliminary Site Investigation was
undertaken by Gilbert & Sutherland within
Lot 32 on DP 1085109, Marana Street,
Bilambil Heights in August 2005, which
identified historical use of the site which
had the potential to contaminate the site.
A copy of this report is attached as
Appendix 3.

A site history was obtained through
interviews with people who had been living
in the area for up to 50 years. The
following information was acquired.

The Preliminary Site Investigation for this
site reported an interview with Mr Bill
Clarke. Mr Clarke's association with the site
commenced in 1982 and he was at the time
employed as a greenkeeper at the Resort. A
summary of this interview is as follows:

* The golf course was developed
approximately 45 years ago.

* The site was previously a dairy farm.

* Chemicals possibly used 20 years ago
included Dieldrin, chlorpyrifos, and
various fungicides.

* Imported sand from Redlands Shire,
Kingscliff and Tumbulgum was used for
bunker and drainage development.

* A stockpile of rocks, thought to have
accumulated during fairway development
was present when Mr Clarke commenced
employment.

A further interview was held with Mr

Albert Garbell as part of the Stage 2 Site

Investigation. Mr Garbell had lived in the

area for about 50 years. The following is a

summary of Mr Garbell's knowledge of the

site:

* The site was a dairy farm prior to being
developed as a golf resort,

* No dipping or milking areas existed on
the site,

* No cropping took place on the site.

GILBERT+SUTHERLANf\

As the Site history confirmed potentially
contaminating activities on site, additional
soil sampling was required to determine
the extent of the contamination in
reference to the site's intended (residential)
use. As such a Stage 2 site investigation was
undertaken by Gilbert & Sutherland in
September 2005 to further investigate the
possible contaminating activities on site.
The Stage 2 Site Investigation is attached as
Appendix 4.

The sampling regime included three (3) soil
samples were retrieved to determine the
type, distribution and concentration of
potential contaminants in the soil on three
(3) golf greens (14™, 15" and 16" holes). An
additional six (6) soil samples were
retrieved from areas subject to potentially
contaminating activities on the site. These
areas include;

* Two (2) samples were taken from the
north-western portion of the site in the
shallow natural gully, where surface
waters would be expected to drain.

¢ Two (2) samples were retrieved from the
far eastern portion of the site on the
north-eastern facing slope, which is
adjacent to significant areas of cropping.

* Two (2) samples were taken from the
stockpile of rock (miscellaneous waste) in
the northern portion of the site.

All soil samples were analysed for lead,
arsenic, organochlorine (OC) and
organophosphorus (OP) pesticides by a
NATA accredited laboratory.

Laboratory results identified elevated
combined Aldrin + Dieldrin concentrations
of 8.76mg/kg (15" green). Although none
of these samples exceed the HiLs (10mg/kg),
Dieldrin & Aldrin levels were at elevated
concentrations in reference to the ElLs.

Figure GJ0495.4.5 shows the indicative

locations subject to this contamination
investigation
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6) Summary of Pre-
demolition Contamination
Investigation of the
Outbuildings on Lot 33 on
DP1085109, Marana Street,
Bilambil Heights, 2007
(Gilbert & Sutherland)

Gilbert & Sutherland (G&S) was engaged to
undertake a pre-demolition contamination
investigation to assess the contamination
status of the outbuildings on Lot 33 on
DP1085109, Marana Street, Bilambil Heights.
This pre-demolition letter report is attached as
Appendix 5.

In an information request (May 3, 2007),
from Tweed Council requested that
information be provided on the potential
for soil contamination associated with the
former use of a number of ‘outbuildings’
including a transformer building, pool shed
and a golf buggy shed. Gilbert & Sutherland
has requested (January 10, 2007) that the
investigation of the transformer house
(which is still active) be deferred until the
transformer station is decommissioned and
partial demolition of the country club
superstructure is completed to which the
council agreed.

This investigation was therefore limited to
the fully detached buildings surrounding
the former country club, which included
the Golf buggy shed, Pool filter shed &
Irrigation shed.

During a site inspection on May 3, 2007,
GA&S staff identified that the subject
outbuildings were ‘colourbond’ or block
structures founded on concrete slabs. It was
therefore considered that the Tweed Shire
Council’s pre-demolition testing guidelines
(for OC pesticides) would not be applicable
and the investigation was therefore limited
to sampling around the perimeter of the
slabs for contaminants potentially
associated with the former use of each of
the outbuildings.

GILBERT+SUTHERLANf\

The laboratory results indicated that levels
of heavy metals, hydrocarbons, BTEX and
OC/OP pesticides around these buildings do
not exceed the adopted NEPM investigation
levels for Class A ‘Standard’ residential
development?® with the exception of sample
BH7 0.0-0.2 (dieldrin concentration of
30mg/kg) located on the western side of
the pool filter shed.

The report recommended that sub-slab
investigations for OC/OP pesticides be
undertaken on each of the outbuildings
prior to the removal of the slabs,
simultaneously with the investigation of
the country club building proper.

Following the completion of the sub-slab
investigations which would delineate the
extent of any contamination on the site, a
Remediation Action Plan (RAP) will be
prepared describing the remediation
methodology and validation sampling
requirements for any contamination
identified, in addition to the already
identified contamination adjacent to the
pool shed.

Figure GJ0495.4.6 shows the indicative
locations subject to this contamination
investigation

3 NEPM Guidelines - A ‘Standard’ residential area is
defined as a residential area with gardens/accessible soil,
no poultry, where home-grown produce contributes less
than 10% of total household fruit and vegetable intake.
This category includes children’s day-care centres,
preschools and primary schools.
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7) Summary of Tweed Shire
Council Development
Consent (DAQ7/0248) Lot 33
DP 1085109, May 2008

Terranora Group Management Pty Ltd was
granted consent by Tweed Council to
demolish the country club and
outbuildings, including the golf buggy
shed, irrigation shed, pool filter shed and
transformer building. Prior to the removal
of the concrete slabs and sub-structures
beneath these buildings, testing beneath
each concrete slab shall be carried out on
the

GILBERT+SUTHERLANf\

Country Club and associated outbuildings,
in accordance with the provisions of the
Council’s Pre-demolition Testing Guidelines.

A Remediation Action Plan (RAP) shall be
prepared and submitted to the satisfaction
of the Council’'s General Manager if
considered necessary by the Council’s
Environmental Health Officer based upon
the results of the pre-demolition testing.
The RAP shall be submitted for approval
prior to the removal of any of the concrete
slabs.

Tweed Shire Council’s Development
Consent is attached as Appendix 6.
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8) Conclusions

8.1 Terranora Country Club - Site
Contamination Assessment, 1997

The 1997 WBM Oceanics assessment
identified four potentially contaminated
locations on the site. These were:

* Golf course greens

¢ STP biosolids disposal area

* Former gun club

* Former Norville property.

The results of analytical testing identified
elevated OC pesticide levels exceeding the
HILs on a number of golf course greens. As
the Dieldrin + Aldrin concentrations
exceeded the NEPM HILs guidelines
(3.33mg/kg) within the greens on the 12"
(7.98mg/kg) 14" (10.4mg/kg) and 15
(11mg/kg) and 16™ (2.96mg/kg) holes
during the 1997 investigation, remediation
of this soil would be required to allow its
use in a standard residential setting.

The biosolids sampling associated with the
STP identified copper (89 to 352 mg/kg) and
zinc (139 to 470mg/kg) concentrations
elevated above the ElLs. However, these
concentrations comply with the HiLs for a
standard residential setting.

The gun club area showed no elevated
concentrations of lead, but exhibited levels
of copper (7 to 133 mg/kg), mercury (0.1 to
2.8mg/kg) and zinc (51 to 357mg/kg) above
the typical environmental background
concentrations. The Norvill property
investigation identified some residue of
OCP, however these concentrations were
below the HILs and the site would be
suitable for the proposed future
development.

8.2 Site Contamination Assessment,
existing 11", 12" and 18™ greens

This assessment was conducted as a
consequence of WBM Oceanics findings of
elevated levels of Dieldrin during the 1997
investigation Terranora Country Club - Site
Contamination Assessment Report.

The laboratory results indicated
concentrations of OC and OP pesticides
were below the HILs within the composite
samples collected from the three (3) golf
course greens.

GILBERT+SUTHERLANf\

8.3 Stage1 Preliminary and Stage 2
Site Investigation Marana Street,
Bilambil Heights, 2005

The Preliminary Site Investigation
confirmed activities with the potential to
contaminate were likely to have taken
place across the site. The following
sampling was conducted for the Stage 2 site
investigation:

* Two (2) samples were taken from the
north western portion of the site in the
shallow natural gully, where surface
waters would be expected to drain.

¢ Two (2) samples were retrieved from the
far eastern portion of the site on the
north-eastern facing slope, which is
adjacent to significant former areas of
cropping.

* Two (2) samples were taken from the
stockpile of rock (miscellaneous waste) in
the northern portion of the site.

All of these samples complied the HIL
(10mg/kg); however Dieldrin and Aldrin
levels were elevated in reference to the
ElLs.

8.4 Pre-demolition contamination
investigation of the outbuildings

This investigation was limited to the fully
detached buildings surrounding the former
Country Club. The laboratory results indicate
that levels of heavy metals, hydrocarbons,
BTEX and OC/OP pesticides adjacent to the
investigated buildings do not exceed the
adopted NEPM investigation levels with the
exception of sample BH7 0.0-0.2 (Dieldrin
concentration of 30mg/kg) located on the
western side of the pool filter shed. As such,
it is considered prudent to undertake sub-
slab investigations for OC/OP pesticides on
each of the outbuildings prior to the
removal of the slabs.

8.5 Tweed Shire Council
Development Consent

Terranora Group Management Pty Ltd was
granted conditional consent to demolish
the super structures of the country club and
outbuildings (golf buggy shed, irrigation
shed, pool filter shed and transformer
building) and prior to the removal of the
concrete slabs beneath these buildings, a
Remediation Action Plan (RAP) shall be
prepared, submitted and approved, if



Terranora Group, Contamination Assessment Summary, RISE — MP08-0234

required, based on the results of the sub suitable for the proposed residential uses in
slab investigation. accordance with the provisions of Clause 6

of State Environmental Planning Policy No.
Subject to additional investigations in 55 — Remediation of Land.

relation to the 12™, 14™,15" and 16™ golf
greens and validation of any necessary
remediation measures, the site would be
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9) Recommendations

9.1 Site Contamination

Elevated OC pesticide levels exceeding
3.33mg/kg on the 12, 14", 15" and 16
(marginal concentration of 2.96mg/kg) golf
course greens were identified from 0-
150mm below the surface in 1997. A further
topsoil investigation conducted in 2005
found the concentrations of OC pesticides
were below the HILs on the 11, 12*" and
18" golf greens.

Due to the variability of the OC pesticides
concentrations in the greens and the sandy
material used to construct the greens, we
recommend an additional investigation be
conducted to determine the spatial extent
of OC pesticides within the golf greens as
each Development Application is prepared
for each Precinct or part Precinct of the Rise
project.

The biosolid sampling in 1997 revealed the
material associated with the STP complied
with the HILs for a suite of metals.

However, it is understood the biosolids
pond(s) shall be retained and remediated
for stormwater treatment and retention. If
biosolids were to be removed and placed
elsewhere on site, lab analysis of the
material for bacterial antigens, including a
written safe work method statement
(SWMS) would be prudent to protect
persons handling the material. This detail
can be resolved during the Works
Application process for the relevant Rise
Precinct.

An investigation of the outbuildings
associated with the Country Club identified
Dieldrin concentration of 30mg/kg located
on the western side of the pool filter shed.
As such, testing for OC pesticides beneath
each concrete slab shall be carried out on
the Country club and associated
outbuildings in accordance with the
provisions of the Council’s Pre-demolition
Testing Guidelines as the demolition works
proceed.

Following the reporting of the sub slab
investigations, a Remediation Action Plan
(RAP) shall be prepared and submitted for
approval prior to the commencement of
any demolition of the slabs or sub-
structures on site.

Subject to the remediation measures being
validated as successful in the applicable
contamination hot spots, the site would be
suitable for the proposed residential uses.

9.2 Acid Sulfate Soils

A majority of the site is above five (5)
metres AHD and it is unlikely acid sulfate
soils (ASS) would be encountered above this
elevation. However, a small portion of land
is below five (5) metres AHD in the
northern extent of the site (the proposed
Sports Park).

A review of the Bilambil Acid Sulfate Soil
Risk Map* revealed the subject site is
mapped as ‘no known occurrence of ASS’.
However, an ASS assessment would be
required within the northern extents of the
MP08-0234 Area located below five (5)
metres AHD (the proposed Sports Park) if
disturbance of these soils is to occur.

4 Bilambil Acid Sulfate Soil Risk Map (954151)
1997, NSW Dept of Land and Water
Conservation, 2nd Edition.
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10) Appendix 1 - Terranora Country Club - Site
Contamination Assessment, 1997
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INTRODUCTION 3

1 INTRODUCTION

WBM Oceanics Australia were commissioned by William Job Architect to perform some soil
sampling on the Terranora Country Club property and on the adjacent property, owned by the
Norville family. The Tweed Shire Council raised soil contamination concerns with respect to
the proposed future urban development within and around the Terranora Country Club. In
particular Council were concerned with possible heavy metal contamination of soils in some
sections of the Terranora Country Club property, particularly in the holding pond area for
biosolids (sludge) from the sewage treatment plant and in the area of the former gun club.
Council also raised the issue of possible pesticide contamination in the soils of golf course
greens and on a terraced area of the adjacent Norville property. These two areas were the
only areas within the proposed development area to have had known pesticide application.

WBM Oceanics Australia sampled the four areas of concern, basing the sampling strategy on
the EPA Sampling Design Guidelines for Contaminated Sites (EPA, 1995). Samples were
analysed by a NATA certified laboratory, and results were interpreted using methods outlined
in the EPA Guidelines (1995). This report details the sampling performed, the laboratory
results and the interpretation of these results.

000170410831 RS 0 r‘ wnm
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SAMPLING PERFORMED 4

2

2.1

2.2

SAMPLING PERFORMED

The site inspection (including soil sampling) of the Terranora Country Club was performed on
[9th February, 1997 by a WBM Oceanics Australia Environmental Engineer. Soil samples
were collected from the golf course greens and the former gun club site. Biosolids (sludge)
samples from the sewage treatment plant were also collected from a holding pond adjacent to
the sewage treatment plant. The Norville property was also inspected by a WBM Oceanics
Australia Environmental Engineer (including soil sampling) on 26th February, 1997. Each
sampling strategy is discussed separately below.

Golf Course Greens Sampling

A representative from the Terranora Country Club had previously detailed their knowledge of
previous pesticide usage within the golf course and the types of pesticides used. This
information was passed to WBM Ocearics Australia to assist in the development of a suitable
sampling strategy. This information indicated that pesticides were only applied to golf course
greens, to the best of the present Terranora Country Club’s persomnel’s knowledge. Therefore
the golf course greens were the only areas within the Terranora Country Club which were
tested for a range of organochlorine and organophosphorus pesticides.

Most organochlorine pesticides (historically used until the 1980°s) are highly toxic to both
insects and mammals and do not readily biodegrade. Therefore, residual levels of
organochlorine pesticides in soils can be very persistent. The information provided by the
Terranora Country Club indicated that the last application of pesticides was in 1996.
Therefore, the analysis of organophosphorus pesticides (principally used since the 1980°s)
was also undertaken.

Surface samples (to a depth of 100 to 150mm) were collected at three random locations on
each of the 18 golf course greens. The laboratory was instructed to composite these three sub-
samples and test only the composite samples for organochlorine and organophosphorus
pesticides. The compositing of the samples still allowed gross soil contamination to be
detected, with some cost savings for analysis. The EPA Guidelines (EPA, 1995) describe
various conditions to consider when compositing samples, which were adhered to in this
sampling exercise.

Results of this sampling exercise are outlined in Table 3.1.

Biosolids Sampling

The Terranora Country Club has a sewage treatment plant which presently treats effluent
from the Club and some minor accommodation areas. Some of the raw effluent from the Club
may contain some levels of heavy metals, due to the use of cleaning products etc. and the low
loading of common domestic wastewater.

00017041.8831 RS O t Y. wnm

a LCFiNICE avRTIRaLTa



SAMPLING PERFORMED 5

2.3

The biosolids from the sewage treatment plant holding pond was sampled by means of a long
handled trowel. Seven samples from the settled biosolids were taken from approximately
0.5m from the edge of the pond. The samples were each analysed by a NATA certified
laboratory for a range of metals, including arsenic, cadmium, chromium, copper, lead, nickel,
mercury and zinc.

Results of this sampling exercise are outlined in Table 3.2.

Gun Club Sampling

An area within the Terranora Country Club was previously used by a gun club for many
years. The gun club is no longer active although some of the shooting facilities are still
present on the site.

It is understood that the gun ciub was used for “skeet shooting™, where a clay disc is fired and
shooters must hit the disc whilst it is in flight in the area delineated by two long poles. If the
shot is successful, then the shooter moves back a designated distance (along a concrete firing
path), until the shooter cannot hit the clay disc. Skeet shooting involves the use of a shotgun
using ammunition consisting of a brass/plastic cartridge filled with fine lead shot. The lead
shot typically used is I-2mm diameter and the lead projectiles are often hardened with
antimony or arsenic. Therefore, the potential contaminants from the former gun club are
heavy metals, including lead, copper, antimony and arsenic.

There were two general firing areas, each with about six or seven firing paths, with the paths

- radiating out from a central mound. The facilities still present on the site include the two

concrete firing areas, the long poles used to designate the shooting area, a club house, and two
bunkers which contained the firing arm for the clay discs.

Tweed Shire Council raised the potential issue of heavy metal contamination of the soil
resulting from spent shot arising from the gun club activities. As a result, the area was
searched with a metal detector, to locate possible bullet remnants, either live ammunition, used
cartridges or lead shot. From conversations with the greenkeeping staff, it is understood that
all ammunition was removed from the firing areas by raking the ground around the concrete
firing mounds.

Very few used shotgun cartridges could be located by the metal detector (which has an
effective search depth of 60cm soil) in the vicinity of the firing mound and paths. Only one
spent cartridge was found in both areas, one lying on the surface of the grassed areas between
the concrete firing paths, and the other partially buried. Soil samples were taken from both
the areas where the spent cartridges were found (Samples 3 and 6).

A third spent cartridge was found approximately 50m from the firing paths, buried about
20cm below the soil surface. A soil sample was also collected from this area (Sample 2).

A metal detector search of the target areas, between the firing paths and the poles was
performed. The area adjacent to the poles was steep and had very long grass. This made the
searching difficult, as the metal detector needs to be moving to detect metals (by detecting the

0o017041:0831 R3.0 ) r. wnm
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2.4

difference in the electromagnetic forces. However, the long grass made searching difficult, ag
the detector could not be “swept™ effectively at ground level as the thick grass would “jar” the
detector. Raising the detector out of the dense grass at ground level reduced the effective
search depth and sensitivity to metal deposits considerably.

The metal detector search did appear to pick up some metallic objects in the target area,
however digging to about 30cm did not reveal any sizeable metallic objects. The metallic
signal may have been due to combined fragments of buried lead shot. However, the shot size
may have been sufficiently small such that the detector was only capable of detecting larger
clusters of the shot. Digging clumps of soil and passing the metal detector over the removed
soil may have split the clusters of lead shot to a size below the metal detector’s capability.

Several soil samples were collected from these areas where positive readings on the detector
were observed (Samples 1, 5, 7 and 10).

Three samples were collected from various soil types and locations around the gun club site to
illustrate background metal concentrations (Samples 4, 8 and 9).

Results of this sampling exercise are outlined in Table 3.3.

Norville Property Sampling

The Norville family own the property adjacent to the Terranora Country Club and the family
indicated to the Terranora Country Club that pesticides may have been used on a terraced
section of the property, where intensive agriculture was once present.

The terraced area of the Norville property consisted of 5 agricultural terrace levels, separated
by large stones. The general area consisted of a spur ridge running from the top of a hill (the
highest point on the Norville property) with an almost peninsular shape, with steeper drop-offs
surrounding the area on three sides,

Not all the terraces were equal in size, with the third terrace from the bottom in particular
being narrower.

Seven samples (A-G) were collected from each terrace (1-5), except the third terrace and the
hill top area above the terraces. Four and three samples were collected from these areas
respectively.

The laboratory was instructed to composite some of the sample, such that gross contamination
could still be detected, but allowing some analytical cost savings to be made,

Results of this sampling exercise are outlined in Table 3.4,

00017041:9831.R3.0 4 wnm
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3 SAMPLING RESULTS
All sample results are outlined below in Tables 3.1 to 3.4, Each table includes ANZECC
Guidelines criteria (ANZECC, 1992) and where appropriate, Dutch criteria for pesticides
also. The EPA Guidelines for the Sampling of Contaminated Sites (1993) refers to the
ANZECC criteria for definition of contamination. Values which exceed these criteria are
shaded for easy identification.
3.1 Golf Course Greens Results
The organochlorine pesticides and pesticide derivatives tested by the laboratory included a-
BHC, b- & g-BHC, d-BHC, HCB, Heptachlor, Aldrin, Heptachlor epoxide, Chlordane -
trans, Chlordane - cis, Endosulfan 1, Endosulfan 2, Endosulfan sulphate, Dieldrin, Endrin,
Endrin aldehyde, Endrin ketone, DDT, DDE, DDD and Methoxychlor. The
organophosphorus pesticides and pesticide derivatives tested by the laboratory included
Dichlorvos, Demeton-S-methyl, Monocroptophos, Dimthoate, Diazinon, Chlorpyrifos-methyl,
Parathion-methyl, Malathion, Fenthion, Chloripyrifos, Parathion, Pirimphos-ethyl,
Fenamiphos, Prothiofos, Ethion and Azinphos-methyl.
Only samples which showed detectable pesticide levels are outlined in Table 3.1, as the
majority of results are below the detection limit. Dutch criteria have also been included, as
these criteria are widely accepted and applied in Australia, as the ANZECC Guidelines (1992)
have only limited pesticide criteria.
Table 3.1 Golf Course Greens - Sampling Results (mg/kg)
Green DDE Chlorpyrifos Dieldrin and Dieldrin derivatives
{composite organochlorine pesticide | organophosphorus pesticide organochlorine pesticide
samples) Dieldrin Endrin Endrin Ketone
11 <0.05 <(0.05 0.49 <0,05 <0.05
12 0.11 <0.05 798 | 006 | <0.05
14 0.05 <0.05 104 | <005 <0.05
15 0.15 0.14 _awo 60t | eos
16 <0.05 <0.05 2,96 <0.05 <0.05
17 <0.05 <0.05 1.36 <0.05 <0.05
18 <0,05 <0.05 1.65 <0.05 <0.05
ANZECC CRITERIA
HEALTH <1.0 mg/kg - <10 mg/kg *
DUTCH CRITERIA - INDIVIDUAL ORGANGOCHLORINE PESTICIDES
A - Clean Below| <0.1 mg/kg
Il?v;slilmltlier > 0.5 mg/kg
L! o : == Jsomglkg -

* - ANZECC guideline is a total for Dieldrin, Dieldrin derivatives and Aldrin.

O0017041:9831.R5.0 -8 wnm
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3.2

Biosolids Results

Sampling results from the sewage treatment plant’s biosolids sampling exercise are outlined in
Table 3.2 below. Background metal levels typically found in Australian soils (as outlined in
ANZECC, 1992) are also included in Table 3.2.

Table 3.2 Biosolids - Sampling Results (mg/kg)

Site Arsenic | Cadmium [Chromium| Copper Lead Mercury | Nickel Zinc
1 2 <1 27 89 4 0.1 36 139
2 3 < 30 256 18 03 25 206
3 <2 <2 36 248 9 0.4 38 421
3 =) ) 3 | 220 | 16 0.3 34 271l
5 <2 < 31 130 5 0.2 34 207
6 <2 <2 34 288 20 0.4 28 | 4n
7 <2 <2 29 35z 13 0.4 34 354
ANZECC CRITERIA
ENV. 20 20 50 60 300 1.0 60 200
HEALTH 100 20 - - 300 - - -
B'Ground| 0.2-30 | 0.04-2 | 0.5-110 | 1-190 | <2-200 |0.001-0.1] 2-400 | 2-180
3.3 Gun Club Results
Sampling results from the gun club sampling exercise are outlined in Table 3.3 below,
Background metal levels typically found in Australian soils (as outlined in ANZECC, 1992)
are also included in Table 3.3.
Table 3.3 Gun Club - Sampling Results {(mg/kg)
Site Arsenic | Cadmium |Chromium| Copper Lead Mercury Nickel Zinc Antimony
1 7 <1 39 9 13 0.1 20 62 <]
2 3 <1 26 8 i 8 112 57 <1
3 3 <1 43 40 15 0.2 18 212 <I
4 1 <l 19 7 4 9 5t <]
5 6 <1 33 15 6 0.1 22 120 <1
6 <1 <1 40 133 | 14 0.2 24 381 ] <«
7 11 <1 34 15 6 0.2 21 92 <]
8 <1 <1 38 15 3 0.2 27 92 <1
9 3 <1 37 17 2 0.2 26 89 <]
10 <1 36 16 5 0.2 27 98 <1
ANZECC CRITERIA
ENV. 20 20 50 60 300 1.0 60 200 20
HEALTH 100 20 - - 300 - - - -
B'Groundy 0.2 - 30 0.04-2 | 0.5-110 1-190 <2-200 |0.001-0.1] 2-400 2-180 4 -44
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3.4

Norville Property Results

Sampling results from the Norville property are outlined in Table 3.4 below

The organochlorine pesticides and pesticide derivatives tested by the laboratory included a-
BHC, b- & g-BHC, d-BHC, HCB, Heptachlor, Aldrin, Heptachlor epoxide, Chlordane -
trans, Chlordane - cis, Endosulfan 1, Endosulfan 2, Endosulfan sulphate, Dieldrin, Endrin,
Endrin aldehyde, Endrin ketone, DDT, DDE, DDD and Methoxy-chlor. The
organophosphorus pesticides and pesticide derivatives tested by the laboratory included
Dichlorvos, Demeton-S-methyl, Monocroptophos, Dimthoate, Diazinon, Chlorpyrifos-methyl,
Parathion-methyl, Malathion, Fenthion, Chloripyrifos, Parathion, Pirimphos-ethyl,
Fenamiphos, Prothiofos, Ethion and Azinphos-methyl.

Only samples which showed detectable pesticide levels are outlined in Table 3.4, as the
majority of results are below the detection limit. Dutch criteria have also been included, as
these criteria are widely accepted and applied in Australia, as the ANZECC Guidelines (1992)
have only limited pesticide criteria.

Table 3.4 Norville Property - Sampling Results (mg/kg)

Sites DDE Dieldrin and Dieldrin derivatives
(composite organochlorine pesticide organcchlorine pesticide
samples indicated) Dieldrin Endrin Endrin Kelone
NI1A 0.05 <0.05 <0.05 <0.05
NI1B, N1C, NID 0.13 <0.05 <0.03 <0.05
NIE, NIF, N1G 0.28 <0.05 <0.05 <0.05
N2A, N2B, N2C 0.16 <0.05 <0.03 <0.05
N2F, N2G 0.05 <0.05 <0.05 <0.05
N3C, N3D 0.09 <0.05 <0.05 <0.05
N4E, N3F <0.05 0.13 <0.05 <0.05
ANZECC CRITERIA
HEALTH < 1.0 mg/kg <10 mg/kg *
DUTCH CRITERIA - INDIVIDUAL ORGANOCHLORINE PESTICIDES
A - Clean Below <0.1 mg/kg
B - Further Investigation > 0.5 mg/kg
. CaRunbveSoﬁ = ‘, —— .‘ — ¥ } Si}mgﬂ(g -

* - ANZECC guideline is a total for Dieldrin, Dieldrin derivatives and Aldrin,

00017041:9831 RS0 > !
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4

4.1

4.1.1

4.1.2

4.2

DISCUSSION OF RESULTS

EPA Guideline Calculations

The EPA Guidelines (EPA, 1993) for contaminated sites outlines statistical analysis methods
for interpreting contaminated site soil sampling results. These calculations assist in
determining whether or not the acceptable criteria have been met. These calculations include
determination of the critical size of “hot spots™ on the site and the upper confidence limit
(UCL) of the arithmetic average concentration of the contaminants. Each of these methods
are discussed separately below.

Critical Size of Hot Spots

If all sampling results are below the acceptable criteria (ANZECC or Dutch criteria in this
report), then this “hot spot” determination can be performed. A “hot spot” is a localised area
where the level of contamination is noticeably greater than that in surrounding areas.

Therefore, the calculation shows the sampling area is free of “hot spots™ larger than this
critical size, within a defined confidence limit. For this report we have chosen a 95%
confidence level, ie there is a 5% chance that a “hot spot” greater than the critical level
determined exists on the site. In each case, the size of a circular hot spot was determined.

The calculation for determining the critical size of potential “hot spots™ is only based on the

" distance between sampling points. This methodology is outlined in Procedure F of the EPA

Guidelines (EPA, 1995).

Upper Confidence Limit of the Arithmetic Average Concentration

The upper confidence limit (UCL) of the arithmetic average concentration calculation is a
statistical analyses required to determine the upper-bound estimate of the average contaminant
concentration in the sampling area. For this calculation a 95% confidence level is required by
the standard.

If a site has a 95% UCL average concentration for each contaminant(s) less than the
acceptable criteria, then the sampling area can be considered uncontaminated.

This methodology is outlined in Procedure D of the EPA Guidelines (EPA, 1995). The
calculation is based on the mean and standard deviation of soil sampling test results.

Golf Course Greens Results

Table 3.1 shows that only Dieldrin levels exceed the ANZECC or Dutch C criteria (for the
removal of soil). The DDE and Chlorpyrifos results do not exceed the Dutch B criteria (for
further investigation of the soils).

00017041:0831.R5.0 t . l"Bm
.
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4.2.1

4.2.2

4.2.3

——

Dieldrin has not been sold since the mid 1980's, but can remain in soils for extended periods,
as do most organochlorines. Dieldrin was predominantly used for termite treatment, and wag
commonly sprayed onto the soil surrounding wooden fence posts. Greens 12, 14, 15, 16, 17
and 18 all recorded high levels of Dieldrin which exceeded the Dutch B criteria for further
investigation of soils, but only the results from Greens 12, 14 and 15 exceeded the Dutch C
criteria for removal of soil.

These laboratory results are from composite samples, Therefore, it could be possible that
only one sub-sample contained a high Dieldrin level and that the other two sub samples had
low levels which “diluted” the total Dieldrin level. This could be the case if the soil
surrounding an old dieldrin treated fence post was sampled and the other two samples were
not along this fence line and were therefore not treated. This could be confirmed by further
testing of each of the remainder of the individual sub-samples.

The Dieldrin concentrations for samples from Greens 14 and 15 were the highest, with these
levels'also exceeding ANZECC health criteria. These soils would therefore not be suitable as
topsoil in residential areas, as children ingesting this soil may suffer from adverse health
effects.

Critical Size of Hot Spots

As the Dieldrin levels on some of the greens exceeded the acceptable criteria, the critical size
of hot spots on the greens could not be calculated,

Upper Confidence Limit of the Arithmetic Average Concentration

The UCL for the golf course greens was calculated to be 0.05mg/kg for DDE, 0.03mg/kg for
Chlorpyrifos and 4.6mg/kg for Dieldrin,

Therefore, the DDE and Chlorpyrifos UCLs were below the ANZECC and Dutch A criteria
(clean soil). The UCL for Dieldrin was below the ANZECC health criterion, but above the
Dutch B criterion (further investigation).

The UCL was also below the Dutch C criterion for soil removal.

Summary - Golf Course Greens

This area should be suitable for continued use as a golf course, as the grass forms a stabilising
layer, which should prevent migration and ingestion of the pesticide through wind erosion of
soil particles. The UCL for the golf course greens was acceptable for DDE and Chlorpyrifos,
however the Dieldrin UCL was above the Dutch B criterion (further investigation) but was
below the Dutch C criterion for soil removal,

Due to the high concentrations of Dieldrin found on some of the greens (particularly 12, 14
and 15), the soil from these areas may not be suitable for use as topseil on a residential
property. If this area is intended for residential development, the soil from the golf green areas
should be removed or buried under at least 0.5m of clean fill.

00017041.9831.R50 r. wnm
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4.3

4.3.1

4.3.2

4.3.3

———

Biosolids Results

Table 3.2 shows that elevated levels of both copper and zinc can be seen in most of the
collected samples. A comparison of the higher concentrations with background levels
common to Australian soils (as outlined in the ANZECC Guidelines, 1992) show both the zinc
and copper levels in the collected samples are above the background range given. Many
samples have copper and zinc concentrations which exceed the ANZECC environmental
criteria, although none of the applicable ANZECC health criteria have been exceeded.

The ANZECC environmental criteria are defined as an investigation threshold, where further
investigation may be warranted if sensitive environments may be affected as a result of soil
contamination. It is considered that the biosolids holding pond does not discharge to any
sensitive environments, and therefore the sample levels observed should not pose a threat to
the surrounding environment.

The statistical analysis methods for interpreting contaminated site soil sampling results, as per
the EPA Guidelines are outlined below.

Critical Size of Hot Spots

As the copper and zinc levels in some of the biosolids samples exceeded the ANZECC criteria,
the critical size of hot spots for the biosolids holding pond area could not be calculated.

Upper Confidence Limit of the Arithmetic Average Concentration

The UCLs in the biosolids samples were calculated to be as follows:
s Arsenic 3.5 mg/keg

e Cadmium <2 mg/kg

e Chromium 37 mg/kg

» Copper 335 mg/kg

e Lead 22 mg/kg

» Nickel 40 mg/kg

* Mercury 0.5 mg/kg

s Zinc 480 mo/kg

Therefore, it may be seen that only the UCLs for copper and zinc exceed the ANZECC
criteria. Implications of this exceedence and disposal methods are further outlined in Section
4.3.3 below.

Disposal of Biosolids

Use of the sewage treatment plant biosolids for top dressing on some areas of the golf course,
in residential areas or other uses will require licensing by the EPA. There are set criteria for
uses of such biosolids, dependant on the level of contaminants contained. The NSW EPA has

00017041 9834.R50 < w"m
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developed an “Interim Code of Practice for Use and Disposal of Biosolids Products; Draft -
June 1994” which outlines grades for the biosolids dependant on the contaminant
concentrations and the appropriate uses for each grade.

The sampling results were reviewed in relation to the proposed biosolids management and
handling procedures at the developed Terranora site, to ensure that licensing of the operation
was unlikely to present any problems. The following notes relate to these assessments.

Firstly, the nature of the sewage waste stream being treated at the plant is of relevance. In the
present operation, wastewaters discharging to the treatment plant are primarily from cleaning
and kitchen operations, with only minor volumes of general domestic waste. Therefore, the
existing load to the sewage treatment plant may contain more concentrated contaminants from
the use of industrial cleaners than is present in general domestic wastewater. If the proposed
residential development within and around the Terranora Country Club proceeds, the sewage
treatment plant will receive mostly domestic wastewater and these wastewaters will dilute any
industrial cleaners used in the Club. No tradewastes will either be generated on site, or be
discharged to the site sewage system under the proposed development plan. Consequently, the
occurrent of ‘exotic’ contaminants in plant bio-solids afier the proposed development is
constructed, is considered highly unlikely.

From perusal of the biosolids sampling results (refer Table 3.2), and comparison of these
results with EPA Guidelines (EPA, 1994), it is apparent that present copper and zinc levels
fall between EPA Grade A and B criteria for contaminant acceptance concentration
thresholds. Following composting of site biosolids, which will involve mixing with substantial
quantities of on-site organic material, it is expected that these levels will be within the Grade
A cnteria. It should be recognised that these sampling results are from the existing plant,
which has little or no domestic wastewater load. For the proposed development, greater
purely domestic loadings are expected which should result in lower copper and zinc levels in
biosolids.

Secondly, the proposed sewage treatment process is expected to continues to produce biosolids
of an extremely ‘stable’ nature. The extended aeration process will produce biosolids
requiring no further aerobic or anaerobic digestion to produce a largely ‘innocuous’ material.

Finally, all biosolids produced by the plant will be composted at a suitably designed site
adjacent to the sewage plant. At this site, biosolids will be mixed with lawn clippings from the
golf course and other mulched site plant material, and stockpiled for several months to ensure
both stabilisation and removal of any pathogens. The composting site will be bunded to
ensure no allowable runoff of material in stormwater. Collected runoff from within the
bunded area will be stored in a sump within the bund, before pumping back to the sewage
treatment plant.

The combination of ‘innocuous’ nature of influent sewage, advanced waste water treatment,
and biosolids composting is expected to produce a final compost which complies with
Contaminant Grade ‘A’ and Stabilisation Grade ‘A’ of the relevant NSW EPA Guidelines. At
worst, Contaminant Grade ‘B’ may result due to the minor entry of heavy metals and

00017041-0831.85 0 . wnm
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organochlorine compounds into the sewer system. In either case (that is Grade A/A or B/A
biosolids), the produced material should still be suitable for use for land application to public
contact sites {eg golf courses) and urban landscaping areas (eg public garden beds).

4.3.4 Summary - Sewage Treatment Plant Bilosolids

Consequently, the composted biosolids from the proposed development which will be
produced on site are expected to be readily able to be disposed of within the site itself, where
the demand for such material is for golf course top dressing and garden bed establishment. If
Grade A/A material is achieved, as is expected, biosolids would be of a condition suitable for
‘unrestricted use’, and they could be sold off-site, if desired.

All of the above actions would be subject to detailed operational monitoring and sampling, and
EPA licensing, prior to being commencement. The monitoring and sampling requirements of
the Interim EPA Guidelines are rigorous, and will ensure no adverse effects result from bio-
solids management. A Pollution Control Licence will probably be required from the EPA
before on-site biosolids disposal can commence.

4.4 Gun Club Results

Some elevated metal concentrations were observed in the collected samples, particularly
mercury in sample 2 and copper and/or zinc in samples 3 and 6. These levels exceeded the
ANZECC environmental criteria, however no health criteria are outlined by ANZECC for
these metals. The ANZECC environmental criteria are defined as an investigation threshold,
where further investigation may be warranted if sensitive environments may be affected as a
result of soil contamination. It is considered that the former gun club area is not a sensitive
environment, and surrounding areas also do not appear to have sensitive environmental
receptors. Therefore, the metal levels observed should not pose a significant threat to the
surrounding environment.

No levels of lead were above the environmental or health criteria in any of the collected soil
samples. .

4.4.1 Critical Size of Hot Spots

As some samples from the former gun club area exceeded the ANZECC criteria for mercury,
zinc and copper, the critical size of hot spots in the gun club area could not be calculated.

4.4.2 Upper Confidence Limit of the Arithmetic Average Concentration

The UCLs for the former gun club area was calculated to be as follows:
e Arsenic 8.9 mg/kg

* Antimony < | mg/kg

¢ Cadmium <2 mg/kg

e Chromium 42 mg/kg

00017041:9831.R5.0 .. wnm
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4.4.3

4.5

4.5.1

¢ Copper 67 mgke
e Lead 12 mg/kg
» Nickel 27 mg/kg

¢ Mercury 1.3 mg/ke
e Zinc 220 mg/ke

Therefore, only the UCLs for copper, mercury and zinc exceed the ANZECC criteria. The
elevated levels of these metals are only marginally above the respective environmental criteria,
and as no sensitive environment would be affected, it is considered unlikely that any adverse
impact would result from this site.

Summary - Gun Club

This area is not considered to be severely contaminated through the previous gun club
activities. Should this area become residential development or fill removed from this site for
residential development, a thorough search may be warranted to check no unexploded
ammunition can be found in the area. Only small numbers of spent shotgun cartridges could
be found and these should not pose a threat for major soil contamination or any safety
concems.

Any isolated areas of spent lead shot subsequently found could be readily removed by
scraping and/or removal of the surface soil layer.

Norville Property Results

Table 3.4 shows that none of the Dieldrin or DDE levels exceeded either the ANZECC or
Dutch B criteria (for further investigation).

These test results are also from composite samples. It is therefore possible that only one high
pesticide level was found and that the other sub-samples “diluted” the pesticide level. This
could be confirmed by further testing of each of the individual sub-samples. However, only
the sub-samples from sites N1E, NIF, N1G would require testing, as this is the only
composite soil sample that could approach the guideline criteria where two sub-samples
contained no DDE, and the other contained three times the composite level. If this was the
case, the highest level (of 0.84mg/kg DDE) would not exceed the relevant ANZECC health
guideline and would therefore not be considered to be particularly serious.

Critical Size of Hot Spots

Assuming the average distance between samples on the Norville property was approximately
30m, the critical size of a hot spot on the Norville property was determined to be less than
18m. Therefore, there is a 5% chance that an area of approximately 18m across could be
present on the site, which shows some higher level of contamination than indicated by the
sampling performed.

00017041.9831 R50 . 3 wB r‘
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4.5.2 Upper Confidence Limit of the Arithmetic Average Concentration

The UCLs for the Norville property was calculated to be 0.14mg/kg for DDE and 0.04mg/kg
for Dieldrin. Therefore, all organochlorine pesticides levels were below the ANZECC
criterion. The Dieldrin UCL was below the Dutch A criteria (clean soil). The UCL for DDE
was below the Dutch B criterion (further investigation).

4.5.3 Summary - Norville Property

Although some samples indicated that residues of DDE and Dieldrin were present on the site,
none appear to be present at levels in excess of acceptable health criteria. No further
investigation or remediation is considered necessary.

00017041.0831.R50 . wnm
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5

CONCLUSIONS

The golf course greens showed high levels of some organochlorine pesticides, particularly
Dieldrin. These levels would preclude the topsoils being used for residential development
topsoil, although the continued use of the area as a golf course should not pose any significant
risk to golfers or green keepers, provided appropriate footwear is wom. The EPA methods for
interpretation of contdminated land sampling results indicated that the upper confidence limit
of the arithmetic mean for the golf course greens was acceptable for DDE and Chlorpyrifos,
but the Dieldrin levels exceeded the further investigation criterion. However the UCL for
Dieldrin did not exceed the Dutch C criterion for the removal of soil.

The biosolids samples from the sewage treatment plant holding pond showed slightly elevated
copper and zinc levels. However, composting of biosolids with organic material (eg lawn
clippings) should ensure acceptable criteria are met and a Grade A/A material is achieved.
That is, with composting, the biosolids are likely to be of a condition suitable for ‘unrestricted
use’, and may be sold off-site, if desired.

The gun club area showed no elevation of lead levels, but one sample showed elevated levels
of copper and zinc and another an elevated level of mercury. The UCL for the site resulted in
marginal elevation over the ANZECC environmental criteria for copper, mercury and zinc,

The Norville property showed some residues of organochlorine pesticides, however these
levels were not considered potentially hazardous and therefore the site should be suitable for
future development, or any other uses.
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1. Introduction and purpose of report

Gilbert & Sutherland Pty Ltd, was commissioned by Jim
Glazebrook & Associates to prepare a Site Contamination
Assessment in relation to the areas associated with stages 1 and 2
of the proposed Terranora Resort Development. The subject site
is described as Lot 5 DP 822786, Lot 31 DP 850230 Marana Street
and Part Lot 5 DP 789875 Cobaki-Road, Bilambil Heights. The site
location is shown on Figure 1.

This report has been prepared in accordance with the NSW
Environmental /Protection Authority (EPA) Guidelines for
consultants Reporting on contaminated Sites’ (1997) and in
compliance with the Tweed. Shire. Council's Guidelines for the
Submission of Reports on contaminated Land.

The purpose of this report is to assess the likelihood of soil
contamination in the vicinity of the existing 11", 12" and 18™
greens at the Terranora Lakes Country Club. These are the only
greens flagged by Council as requiring further investigation
which are affected by Stages 1 and 2 of the proposed
development.

Any other areas of the site which may be affected by subsequent
stages of the development have not been addressed within this
report.

If contamination is identified, the preparation of a Remediation
Action Plan (RAP) would be. necessary..detailing the specific
requirements for the handing, treatment and removal of
contaminated material for any greens affected by contaminants.

GJ0139-1.RC1.0.doc
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T NSW Environmental Protection Authority (1997) Guidelines for Consultants
Reporting on Contaminated Sites. NSW EPA, Sydney.

2 Tweed Shire Council (1992) Guidelines for the Submission of Reports on
Contaminated Land.
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2. Preliminary investigations

The scope of work associated with this site contamination
investigation involves the following aspects:

o identify all past and present potentially contaminating
activities,

identify potential contaminants,

discuss the site condition,

provide a preliminary assessment of site contamination and,;
assess the need for further investigations.

2.1 Previous Assessments

WBM 0Oceanics carried out sampling of the greens in 1997 for the
purpose of assessing possible chemical contamination of the soil.
Seven composited samples were collected from greens 11, 12, 14,
15, 16, 17 & 18 and forwarded to the laboratory for the analysis
of Organochlorine and organophosphorous pesticides.

The results for organochlorine pesticides were above the Health
Investigation Levels (HILS) ‘presented in the National
Environmental Protection Council's (NEPC) Guideline on the
/nvestigation Levels for Soil and Groundwater® for the 14" and
15t greens. The more specific Dutch criteria are often adopted
and applied in Australia as the ANZECC and NEPC guidelines
address a limited range of pesticides. Assessing the results
against these criteria showed that soils from greens 12, 14, 15, 16
& 17 had Dieldrin levels above the Dutch B level threshold
suggesting further investigation is necessary. Additionally,
greens 12, 14 & 15 also exceeded the Dutch C level threshold
which indicates that the soils should be removed.

WBM concluded that there were elevated levels of Dieldrin at the
abovementioned greens and that such contamination would
prevent the use of this material in a residential setting. It was
suggested that continued use of the site as a golf course was
appropriate because the grass provided stability, preventing the
movement of contaminated soil. Should the area be developed
for residential purposes it was recommended that the affected
soil be removed or buried under clean fill.

GJ0139-1.RC1.0.doc
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5 National Environmental Protection Council's (1999) National Environment
Protection (Assessment of Site Contamination) Measure 1999. Schedule B (1)
Guideline on the Investigation Levels for Soil and Groundwater
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3. Sampling Methodology

GJ0139-1.RC1.0.doc
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A site inspection and sampling program was undertaken by
Gilbert & Sutherland on 10.01.02 and nine boreholes were
constructed by hand auger on the 11", 12%" and 18" greens.

Three samples were collected from each of the three greens and
composited to form 1 sample per green. The table below
outlines the green and borehole numbers and the
corresponding composite sample number.

Green No. & Boreholes \ Composite Sample No.
11) Boreholes 1,2 & 3 1
12) Boreholes 4,5 & 6 2
18) Boreholes 7,8 & 9 3

Boreholes were retrieved from depressions and down-slope
sections of the green where contaminants were likely to leach to
and accumulate.

Following collection, the three composited samples were
forwarded to Australian Laboratory Services (ALS) for analysis of
organochlorine (0C) and organophosphorous (OP) pesticides
(including Aldrin, Dieldrin, DDT and chlorpyrifos).

Figure 2 shows the borehole locations with respect to the golf
course greens.
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4. Results

GJ0139-1.RC1.0.doc
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The results of the 3 composited soil samples recovered from
greens 11, 12 and 18 are presented in the following table. The
laboratory certificates-are attached as appendix 1.

Table 1 - Laboratory Results

Organochlorine Composite Composite Composite Limit of
Pesticides Sample 1 Sample 2 Sample 3 Reporting
BH1-3 BH4-6 BH7-9

mg/kg mg/kg mg/kg mg/kg
alpha-BHC <0.05 <0.05 0.05
HCB <0.05 <0.05 <0.05 0.05
beta-BHC <0.1 <0.1 <0.1 0.1
delta-BHC <0.05 <0.05 <0.05 0.05
Heptachlor <0.05 <0.05 <0.05 0.05
Aldrin <0.05 <0.05 <0.05 0.05
Heptachlor <0.05 <0.05 <0.05 0.05
Chlordane- trans <0.05 <0.05 <0.05 0.05
Endosulfan <0.05 <0.05 <0.05 0.05
Chlordane cis <0.05 <0.05 <0.05 0.05
Dieldrin 0.56 0.15 0.86 0.05
DDE <0.05 <0.05 <0.05 0.05
Endrin <0.05 <0.05 <0.05 0.05
Endosulfan <0.05 <0.05 <0.05 0.05
DDD <0.05 <0.05 <0.05 0.05
Endrin <0.05 <0.05 <0.05 0.05
Endosulfan <0.05 <0.05 <0.05 0.05
DDT <0.2 <0.2 <0.2 0.2
Endrin <0.05 <0.05 <0.05 0.05
Methoxychlor
Organophosphorous Composite Composite Composite Limit of
Pesticides Sample 1 Sample 2 Sample 3 Reporting

BH1-3 BH4-6 BH7-9

mg/kg mg/kg mg/kg mg/kg
Dichlorvos <0.05 <0.05 <0.05 0.05
Demeton-S-methyl <0.05 <0.05 <0.05 0.05
Monocroptophos <0.2 <0.2 <0.2 0.2
Dimethoate <0.05 <0.05 <0.05 0.05
Diazinon <0.05 <0.05 <0.05 0.05
Chlorpyrifos-methyl <0.05 <0.05 <0.05 0.05
Parathion-methyl <0.2 <0.2 <0.2 0.2
Malathion <0.05 <0.05 <0.05 0.05
Fenthion <0.05 <0.05 <0.05 0.05
Chlorpyrifos <0.05 <0.05 <0.05 0.05
Parathion <0.05 <0.05 <0.05 0.05
Pirimphos-ethyl <0.05 <0.05 <0.05 0.05
Chlorfenvinphos E <0.05 <0.05 <0.05 0.05
Chlorfenvinphos Z <0.05 <0.05 <0.05 0.05
Bromophos-ethyl <0.05 <0.05 <0.05 0.05
Fenamiphos <0.05 <0.05 <0.05 0.05
Prothiofos <0.05 <0.05 <0.05 0.05
Ethion <0.05 <0.05 <0.05 0.05
Carbophenothion <0.05 <0.05 <0.05 0.05
Azinphos-methyl <0.05 <0.05 <0.05 0.05

As illustrated in the above table, the laboratory results for all
suspected contaminants, with the exception of Dieldrin, were
below the laboratory’'s Limits of Reporting (LOR).
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The Health Investigation Levels (HILs) presented in the National
Environmental Protection Council's (NEPC) Guideline on the
Investigation Levels for Soil and Grounadwater’ state that
combined levels of Aldrin and Dieldrin should not exceed
10ma/kag.

Dieldrin levels in composite samples 1, 2 & 3 were above the
Laboratories LOR at 0.56, 0.15 and 0.86mga/kg, however were well
below the recommended maximum  for Aldrin + Dieldrin
discussed above.

The NSW EPA Contaminated Sites Sampling Design Guidelines’
describe the limitations of the use of composite sampling and
suggest methods.. for__minimising error resulting from
compositing samples. Even with the application of the most
conservative method which involves dividing the threshold level
by the number of samples composited, these results are well
below the Health Investigation Levels.

GJ0139-1.RC1.0.doc

7/04/09

4 National Environmental Protection Council's (1999) National Environment
Protection (Assessment of Site Contamination) Measure 1999. Schedule B (1)
Guideline on the Investigation Levels for Soil and Groundwater

> NSW EPA (1995)Sampling Design Guidelines. EPA, Sydney.
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5. Conclusions & recommendations

GJ0139-1.RC1.0.doc

7/04/09

The historical information provided suggests that the most likely
contaminating activity conducted on the site was the use of
pesticides and herbicides on the golf course greens.

The laboratory results for all suspected contaminants
(organochlorine-and organophosphorous pesticides), with the
exception of Dieldrin, were below the Laboratory's Limits of
Reporting (LOR).

Whilst dieldrin levels were above the LOR, all results recovered
were well below the NEPC Health Investigation Levels (HILS). This
is despite elevated levels of Dieldrin._being demonstrated in a
1997 investigation.

Oon the basis of this investigation, the results obtained from the
current 11, 12" and 18" greens are all below the accepted NEPC
Health Investigation -Levels. As such, there appears to be
hegligible environmental or health risk associated with the
movement or redevelopment of these soils. However, Gilbert
and Sutherland recommend that the topsoil materials stripped
from these greens for the purpose of the development, be
stockpiled separately so that they can be reused on the golf
course areas. In this way, these materials will be separated from
any materials being used on landscaping areas around the resort
and accommodation facilities and the risk of exposure can
further be minimised.

On this basis, further sampling and laboratory analysis is not
considered necessary.

Additionally, in the absence of contaminants, a Remediation
Action Plan is not considered necessary for the first and second
stage of this development. Subsequent stages affecting those
greens noted in Council's consent notice would need to be
considered separately and assessed accordingly.



Gilbert & Sutherland T g

Appendix 1 — Laboratory Certificates

GJ0139-1.RC1.0.doc  7/04/09 9



ALS Enuiroanmental ALS

CERTIFICATE OF ANALYSIS

CONTACT: MR N SURIG BATCH: EB42833
CLIENT: GILBERT & SUTHERLAND PTY LTD SUB BATCH: 0
ADDRESS: LABORATORY: BRISBANE
P O BOX 857 DATE RECEIVED: 10/01/2002
ROBINA QLD 4226 DATE COMPLETED: 16/01/2002
SAMPLE TYPE; SOIL

ORDER No.: GJ0139

No. of SAMPLES: 3
PROJECT:

COMMENTS

Results apply to sample(s) as submitted. Samples analysed on an as
received basis, Results reported on a dry weight basis,

NOTES

This is the Final Report and supersedes any preliminary reports with this batch number.
All pages of this report have been checked and approved for release.

ISSUING LABORATORY: BRISBANE

Address Phone: 61-7-3243 7222
32 Shand Street ) =

Stafford QLD 4053 Fax: 61-7-3243 7218
Australia Email: paulv@als.com.au

LABORATORIES
AUSTRALASIA AMERICAS This Laboratary is accredited by the Natonal ‘

, Association of Testng Aulhonties, Australia. The
fdg?ggg;gje gg,ﬂ% Korgg \S/g:gguger test(s) reported herein have been performed in L
S Kuaglatﬂlm ur Anrofagasta accordance wilh its tarms of accreditation. This

awcaystle Bogor P Lima g document shall nol be reproduced excapt in full No. 825
Auckland

Ausiralian Laboratory Services Ply Ltd (ABN 84 009 836 029) Page 1 of 5
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ALS Enuvironmentail

BATCH No. : EB42833

CLIENT : Gilbert & Sutherland

Where applicable, internal standards are added to sample extracts prior to instrumental analysis.

Absolute peak areas and retention times fall within the criteria specified in the individual methods.

ORGANICS QUALITY CONTROL REPORT

DATE BATCH RECEIVED : 10/01/02

DATE BATCH COMPLETED : 15/01/02

Method Test Matrix Method Reference QC Lot Date Date
Code Number Samples | Samples
Extraction Analysis Extracted | Analysed
EP-068 Pesticides Soil Tumbler USEPA B8270B OCOPS1204 14/01/02 | 14/01/02

A Campball Brothers Limited Company




ALS EP-068 : PESTICIDES

QC LOT No.: OCOPS1204

ANALYST: G Entwistle

MATRIX: Soil
Blank Spike SPIKE QC RESULTS Control Limits
Conc Level SCS DCSs Average | RPD Rec. RPD
COMPOUND Conc Conc Rec.

T mgikg | mgikg | mgikg | mging % % | Low]High| %
EP-068A : ORGANOCHLORINE PESTICIDES
a-BHC <LOR 0.25 0.20 0.19 77 8 48 114 20
HCB <LOR 0.25 0.20 0.19 77 3] 43 123 | 20
b- & g-BHC <LOR 0.50 0.42 0.39 81 7 47 122 20
d-BHC <LOR 0.25 0.20 0.19 78 6 47 113 | 20
Heptachlor <LOR 0.25 0.23 0.21 B6 10 40 | 109 | 20
Aldrin <LOR 0.25 0.21 0.19 79 10 56 119 | 20
Heptachlor epoxide <LOR 0.25 0.29 0.20 81 6 50 | 120 | 20
trans-Chlordane <LOR 0.25 0.22 0.20 85 10 51 127 | 20
Endosulfan 1 <LOR 0.25 0.22 0.21 86 5 49 134 20
cis-Chlordane <LOR 0.25 0.21 0.19 80 6 46 128 20
Dieldrin <LOR 0.25 .16 0.15 63 4 41 121 20
DDE <|LOR 0.25 0.18 0.17 70 6 38 124 20
Endrin <LOR 0.25 0.20 0.19 78 B 37 114 20
Endosulfan 2 <LOR 0.25 0.21 0.19 81 10 51 118 | 20
DDD <LOR 0.25 0.22 0.20 82 g 55 136 20
Endrin aldehyde <LOR 0.25 0.23 0.20 85 13 48 | 118 | 20
Endosulfan sulfate <LOR 0.25 0.21 0.20 80 5 35 { 111 | 20
DDT <LOR 0.25 0.27 0.26 106 * 2 28 93 20
Endrin ketone <LOR 0.25 0.22 0.20 84 8 38 | 118 | 20
Methoxychlor <LOR 0.25 0.27 0.25 103 8 43 108 | 20
EP-068B : ORGANOPHOSPHORUS PESTICIDES
Dichlorvos <LOR 0.25 0.15 0.15 60 4 15 | 127 | 20
Demeton-s-methyl <LOR 0.25 0.20 0.18 75 13 41 | 103 | 20
Monocroptophos <LOR 0.25 0.20 0.19 77 7 14 [ 115 | 20
Dimethoate <LOR 0.25 0.22 0.19 82 11 53 [ 108 | 20
Diazinon <LOR 0.25 0.21 0.20 82 4 60 107 20
Chlorpyrifos methyl <LOR 0.25 0.21 0.19 79 B 59 | 110 | 20
Parathion methyl <LOR 0.25 0.23 0.21 87 2] 62 108 20
Malathion <LOR 0.25 0.21 0.19 81 9 56 106 20
Fenthion <LOR 0.25 0.21 0.19 80 8 59 111 20
Chlorpyrifos <LOR 0.25 0.21 0.20 B1 4 61 | 110 | 20
Parathion <LOR 0.25 0.23 0.22 91 6 27 136 20
Pirimiphos ethyl <LOR 0.25 0.21 0.19 80 7 32 | 139 | 20
Chlorfenvinphos E <LOR 0.25 N/A N/A N/A - -
Chlorfenvinphos Z <LOR 0.25 0.22 0.21 86 8 45 | 116 | 20
Bromophos ethyl <LOR 0.25 0.21 0.19 B2 10 61 | 113 | 20
Fenamiphos <LOR 0.25 0.21 0.19 79 10 38 | 116 ] 20
Prothiofos <LOR 0.25 0.21 0.20 81 5 48 | 111 | 20
Ethion <LOR 0.25 0.21 0.20 82 5 49 109 20
Carbofenthion <LLOR 0.25 0.21 0.21 84 1 44 116 20
Azinphos methyl <LOR 0.25 0.20 0.19 78 7 12 | 111 | 20
EP-068C : TRIAZINE PESTICIDES
Alrazine <LOR 0.25 0.21 0.20 82 8 1 160 | 20
Simazine <LOR 0.25 0.21 0.19 80 7 46 124 20
EP-068D : SYNTHETIC PYRETHROIDS
Cypermethrins | <LOR 025 | 020 [ o019 | 77 7 [ 37 [108] 20
COMMENTS:

1) The control limits are based on ALS laboratory statistical data. (Method QWI-ORG/07)
2) * : Recovery or RPD falls outside of the recommended control limits,
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242833 8 @ olv ol 6%
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CHAIN OF CUSTODY DOCUMENTATION
Cllemt Gifbert and Sulheriand © |For: Australian Laboratory Services
Postal Address: PO Box 857, Robina QLD 4226 Address: 32 Shand Street, Stafford, Q4053
Send Report lo: Nathan Surig Send Involce fo: D. Endres {Robina) Tel: 073 243 7222
Data Needed By: 16.01.02 Report Needed By: Fax: 0732437218
G&S Project iD: GJ013% Quote Number: .
Comments: 5| &
2w
k)
gl &
Sample ID - Matrix |Date  {Time [Type and Pres 8|8 Notes:
|BH1,2 3:0- 0.15 ) S 10.01.02| 9am X | x
BH4,56:0- 015 ) S 10.01,02| 9am x| x
BH789:0- 015 ) S 10.01.02| 9am x| x
Relinquished by: Received by:
Narne: Nathan Surig % Name: Lﬂ .DQ v Qg3
of: G&S - T of: Bt S
Date: 10.01.02 Date: 101 .2
Time: Yam Time: ge)
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12) Appendix 3 — Stage1 Preliminary Site Investigation
Marana Street, Bilambil Heights, 2005
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1. Introduction

GJ0425.2 RD4 . doc
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Gilbert & Sutherland Pty Ltd was commissioned by Terranora Group
Management to undertake a Stage 1 - Preliminary Site Investigation of
Bilambil Heights Estate, Stage 1. The site comprises a portion of Lot 32 in
DP 1085109, Marana Street, Bilambil Heights, New South Wales. The total
area of the Stage 1 investigation site is approximately 6.96 hectares. It ig
proposed that the site would be developed for residential allotments.
The site locality is displayed in Drawing GJ0425 .2 1 within Appendix A.

11 Objective and scope of work

The objective of this project was to undertake an environmental
investigation to review the contamination status in relation to past and
present land uses carried out on the site. The Stage 1 - Preliminary Site
Investigation works were undertaken in accordance with the New South
Wales Environmental Protection Authority (INSW EPA) Contaminated Sites:
Guidelines for Consultants Reporting on contarninated Sites.

In achieving this objective, the following tasks were undertaken as the
scope of work:

« Development of a site history through review of historical aerial
photographs and an interview with people conversant with site
history and historical operations.

¢ A desktop study and site inspection to assess any potentially
contaminating activities, contaminant migration paths and
susceptible receptors through the study of soil types, topography,
drainage, vegetation status and hydrology.

« Preparation of a Stage 1 - Preliminary Site investigation report
detailing the conclusions and recommendations of the

investigation.
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2. Site description

2.1 Current and historical land use

Historical land use information was gained from an anecdotal account
and a review of historical aerial photography. This information review
indicated that prior to the construction of the resort and golf course the
site was most likely utilised as a dairy farm operation.

2.2 Property description

A summary of the relevant property details is provided in Table 2 with
current and historical titles presented in Appendix B. The titles
information for Lot 32 in DP 1085109 was not available at the time of thig
report as the processing of the registration at the titles office had not
been finalised. The titles information for Lot 5 on pp 822786, of which Lot
32 in DP 1085109 forms part, has been provided instead.

Table 1 summary of relevant property details.
Description Information
Lot 32 in DP 1085109
. County of Rous,
Land title Parish of Terranora and
Local Authority of Tweed.
K Marana Street, Bilambil Heights,
Location New South Wales.
Area 6.96 hectares
. Terranora Group Management Pty
Registered owner Limited
Local Government Tweed Shire Council
Current land zoning ‘Residential’

2.3 Topography and drainage

The site is characterised as an elevated portion of a ridge with elevation
ranging between 145m to 160m Australian Height Datum (AHD). The
investigation area largely slopes towards the north east with limited
artificial undulations constructed as features incorporated into the golf
course design (bunkers, tees and greens). The slope across the site is
generally gently sloped (approximately 3%), however the site also
features moderately inclined to steep @pproximately 20% to 40%)'
regions located along the northern boundary of the nvestigation area.

Overland surface water flow traverses the site from the elevated central
south western portion of the site towards the north and to the east
towards McAlisters Road at the eastern portion of the site.

GJ0425.2.RD4 doc

! R.C.Mcdonald, R.F.isbell, J.GSpeight, J.Walker and M.5.Hopkins (1890) Australian Soil and land Survey,
Field Hand book. Second Edition. Inkata Press. Melbourne & Sydney.
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2.4 Geology and soils

A review of the Geological Survey of Queensland Geology, 1:100,000 series
- Murwillumbah indicates that the site is underlain by soils of the
Cainozoic period which largely comprise of Lamington Group basalt
flows.

Field observations were recorded by Gilbert & sutherland representatives
undertaking fieldwork for the stormwater management investigation.
Borehole soil samples showed that the shallow geology of the site was
characterised by a surface layer consisting of a shallow loamy soil layer
(0.05m - 0.1m) underlain by silty clay, with some gravels appearing after
0.4m below near surface level. The borehole investigation was limited to
a depth of 0.6m.

25 Vegetation

The aerial photograph review shows that large scale clearing of the site
had occurred prior to 1962, presumably for the purpose of the historical
land use. The site is currently utilised as a section of the golf course
which comprises maintained grass fairways, greens and tees as well as a
variety of mature Eucalyptus, Grevillea and Ficus species. The vegetation
observed at the time of the site inspection appeared to be in good
health and showed no signs of stress which may indicate contaminated
soil or water exposure.

2,6 Surrounding environment

The surrounding land use bordering the investigation area is summarised
as follows;

Tabile 2 Exhibits a description of surrounding land use.
Direction from Site Land useidescription

North: Residential dwellings and McAlisters Road
borders the site to the north. Further to the
north, land is primarily utilised for agricultural
cropping.

South: The area south of the site is utilised for
residential dwellings, Marana Street and a
resort facility.

East: McAlisters Road borders the site to the east
followed by residential dwellings.
West: Immediately west of the site lies the golf club

house and utility area.

2.7 Sensitive environments

The site inspection did not indicate the presence of any downstream
sensitive aquatic environments likely to suffer adversely from any

potentially contaminating activities on site. Such environments may
"5
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Include rivers, lakes, creeks or wetlands. However, sensitive receptors in
the form of residential dwellings bound the site to the north, south and
east.

(GJ0425.2.RD4 doc 6
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3. Site history

(GJ0425 2.RD4.doc

A Dbrief site history was developed through a review of historical
photographs and an interview with people conversant with site history,

3.1 Review of historical aerial photographs

Two (2) aerial photographs of the site were available for review and were
used to gain insight into historical land uses carried out at the site. The
photographs were taken in the years of 1962 and 2001 (photographs are
attached as Drawing No. GJ0425.2.2 and Drawing No. GJ0425.2.3 in
Appendix A). The aerial photographs were obtained from Tweed Shire
Council, Murwillumbah. Details observed in the photographs are
summarised below:

3.1.1 Photograph dated 1962.

The photograph indicates that the site and majority of the surrounding
region had been cleared of native vegetation. The site appeared to
contain fields, possibly some fencing and a number of structures
thought to be either residential dwellings or farm sheds. The exact
purpose of the paddocks and field area could not confidently be
determined in the 1962 photograph although it did appear grazing of
some descript was likely.

The immediate surrounding area was utilised in a similar manner, with
cleared paddocks and several additional structures also thought to be
residential dwellings or farm sheds. Further to the north of the site,
north of McAlisters Rd, cropping is clearly evident.

A review of the greater region indicates land was largely used for
agricultural operations, as fields appear recently ploughed or in crop. The
remaining area has no distinguishable features which could provide
further identification of land use for the site.

3.1.2 Photograph dated 2001.

At the time the 2001 photograph was taken, the site was utilised as a
section of a golf course. Distinguishable features of the site identified in
the photograph include two fairways, rows of mature trees, golf greens
and sand bunkers,

The immediate area surrounding the site had undergone significant
development including the addition of residential dwellings, golf
clubhouse and resort.

3.2  Site history interview

A brief site history was developed through an interview with a long term
employee of the golf course, Mr Bill Clarke. Mr Clarke’s association with
the site commenced in 1982 and he is currently employed as a
greenkeeper at the Terranora Golf Resort. To the best of Mr Clarke’s

knowledge:
7
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The golf course Was developed approximately 49 Vears ago.
The site was utilised as 3 dairy farm prior to the development of
the golf course. Mr Clarke was not aware of how long the Site

bunker angd drainage development, Originallv, imported sands were

Qquantity of sang imported was between 20m3 to 40m3 per year
over the entire golf course area.

AN area of stockpiled boulders with limited waste items was
present at the time Mr clarke commenced employment. The
stockpile was thought to have been generated during fairway
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Plate 2. This view is from the centre of the site facing east and shows a
sand bunker, golf green and northern fairway.

Plate 3. This photograph was taken from the eastern portion of the site
bordering McAlisters Road. The view displays the easterly facing slope
which appears to have been used as a former site access.

(GJ0425.2. RD4.doc 10
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Plate 4. Displays the boulder stockpile location which was located on the

42 %7

northern site boundary. Tree maintenance works in the immediate area
of the stockpile limited further inspection of this area.

Plate 5. Displays a portion of the contents of the boulder stockpile
materials. This photograph identifies boulders, concrete fragments, and a
steel rod (star picket).

(GJ0425.2 RD4.doc 11
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Plate 6. Displays the eastern boundary of the site, McAlister's Road and
the neighbouring land use, banana cropping.

42  Past contamination investigations

Two prior investigations have been undertaken which have included Lot
5 on DP 822786, of which Lot 32 in DP1085109 forms part. Lot 32 in
DP1085109 includes golf greens (14-17).

The first investigation was carried out by WBM Oceanics in 1997 and
included sampling golf greens (11, 12, 14, 15, 16, 17 & 18 for
organochlorine and organophosphorus pesticide (0C's and OP's).

The results of the sampling investigation established that sample results
from the 14" and 15™ golf greens exceeded the National Fnvironmental
Protection Cournci/ INEPC) threshold guidelines. Further exceedances of
guideline thresholds were reported when sample results were compared
to the Dutch Intervention B level (golf greens 12, 14, 15, 16 & 17) and
Dutch Intervention C level (golf greens 12, 14 & 15).

The conclusion of the WBM Oceanics report determined that the
elevated concentrations of Dieldrin at the abovementioned greens
exceeded the threshold guidelines for residential purposes. The
recommendation was made that the site should continue to operate as a
golf course which would limit contaminant mobility. Additionally, if the
site was to be utilised for residential purposes it was recommended that
the contaminated areas be removed or capped.

A secondary investigation into the contamination status was undertaken
in January 2002 by Gilbert & Sutherland. The scope of the project
included the investigation of the 11", 12" and 18™ golf course greens for
evidence of OC's and OP's contamination. The investigation included the

12
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construction of three boreholes on each of the three dreens
investigated. The three samples from each green were then composited,
and the three composited samples were then analysed for 0C's and OP's
contamination.

The results of the sampling established that the composited samples
from 11", 12 and 18" golf greens reported concentrations of 0C's and
OP's below the limit of laboratory reporting, with the exception of
Dieldrin. The range of Dieldrin concentrations were reported between
0.15mg/Kg to 0.86mg/Kg. This level though is below the Aaztiona/
Environmental Protectionn Couricif (NEPC) threshold guidelines of
10ma/kg.

13
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5.0 Conclusion

(GJ0425.2.RD4 doc

Based upon the site inspection observations, historical aerial
photography review and an interview with an employee conversant with
site history, Gilbert & Sutherland provides the following conclusions:

5.1 Conclusions

o Historical review of the 1962 aerial photograph identified
paddocks, some fencing and a number of structures on the site.
The purpose of the land use appeared to be for grazing of some
descript. Surrounding land uses appeared to be dominated by
similar agricuitural practices and some cropping. The 2001 aerial
photograph indicated significant development of the site and
surrounding area. The site in the 2001 photograph was utilised as a
section of a golf course. The immediate surrounding area was used
for residential dwellings and the golf course club house and resort.

« Details documented in the site history interview ascertained that
the site was formerly a dairy farm, which was subsequently
developed into a golf course approximately 40 vyears ago.
Highlighted activities which had the potential to cause
contamination included the use of pesticides, including Dieldrin
and Chlorpyrifos on golf course greens. The golf course required
between 20m?® to 40m? of sand fill per year. The sand was imported
onto the site from Redland Shire, Kingscliff and Tumbulgum.

* An inspection of the site on the 24.06.05 identified a stockpile of
boulders and other miscellaneous waste. An employee of the golf
course informed Gilbert & Sutherland staff that the stockpile was
present at the time his employment had commenced.

e Past investigations have identified concentrations of Dieldrin in
composite samples. The concentrations which exceeded the
National Environmental Protectionn Courncif (NEPC)  threshold
guidelines were reported at the 14™ and 15 golf greens in the
1997 Investigation. During the January, 2002 investigation of the
11%, 12" and 18™ greens, dieldrin concentrations were reported
above the limit of laboratory reporting; however the resuits were
below NEPC threshold guidelines for residential purpose.

5.2 Recommendations

Based on the observations of the site inspection, historical aerial
photography review and an interview with an employee conversant with
site history, Gilbert & Sutherland provides the following
recommendations:

14
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* The 1962 aerial photograph and anecdotal evidence indicated the
site was most likely part of a dairy operation at this time. There is g
possibility there could have been some cropping on the site at
some stage, previous to the development of the golf course, which
historical investigations have not been able to identify. It is
therefore recommended that a stage 2, detailed site investigation
should include a transect from McAlisters Road to the eastern edge
of the golf course with samples recovered at 15m intervals.
Samples should then be analysed for OC and OP concentrations. |f
laboratory resuits indicate the presence of OC or OP concentrations
then further investigation of the site Wwould be recommended to
delineate the extent of contamination.

¢ AsOCs and OP's were used on golf greens, it is recommended that
as part of a stage 2, detailed site investigation, all golf course
greens within the site undergo systematic sampling and analysis
for OC's and OP's. Sampling should be undertaken in accordance
with Australian Standarad 4482.1 - 1997 Guideline to the sampling
and investigation of potentially contaminatea soil, Part 7: Non —
Voiatile ana semi volatile compounds. This has now been
commissioned.

* A stockpile of rocks and a small amount of miscellaneous waste
material was identified at the northern portion of the site. It is
likely that this material originated from Clearing of the land during
the construction of the golf course and could include some
remnants from previous structures on, or in the vicinity of, the
site. It is therefore recommended that the contents be further
investigated, catalogued and sampled for asbestos, arsenic, 0C and
OP compounds to establish the contaminant potential. This would
be done as part of a stage 2, detailed site investigation. Based on
these results, further inspection may be required during the
excavation of the stockpiled area and representative samples
Collected and analysed for contaminants by suitable qualified
scientists. These actions would confirm whether or not the
stockpile material was free of likely contaminants.

(GJ0425.2.RD4 doc 15
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Appendix A Drawings

(GJ0425.2 RD4.doc 1



LLezyors M AR savEravg G
. ENITYOS OL : .
. w VIV NAvuG FLUOHS v TTVDS — Py adn L \ gt o :}wm_m
Z1 M6 UIINLND D0'sE: | {E464) d¥LNg jeainog 86 g ot -y
HEg0H § 182.n0g ey $HSRDISE Xe. 616032 8140 eron vhasasss v Y AP, J0 AIOock, 2l
NOLLYOO1 3Lis 0227 FD 'BIAN0Y ‘oQ BusD uno) 0ROt 1A D SN i s S e e e e R w\s
| 3DVLS ~ ILY.LSI SIHOITH TENY _ 3 o0 MERBAN 2L (7 -000 006 00R 004 OGS G0 00Y ODF-00Z 0OV O <Y,
= g | il 3 s
; L i,
LNFWIOYNVIN dNOUD VHONVHEIL K A& d —— sispueios suiep pue og Jsepeds — LT
y e &% Y
. : o OS] PUBLISUANG 29 11T | 9*
ata? o A
- e I P T, ) okt e !
ol o i /p N
S 5 . —le ; AT S URRE A,
Zl. \\%v\\ g ) e e N g %,M Wy "u e
o ‘) ey -t i i 5 : N L 3
o\na\l..\\\ 3 . e ¥ N o e e J n ? n.\.:h
P S o O - . % e > __q\,_,‘,ﬁwmwﬂm wd
/e P ‘\v 2 i / ! .F%Emmmm,.,ww.\ﬂw it i miu
I v/ ‘ / ik (et e S N .,
Ly o /0 a { S 5 Beind umm;\iﬁhf G
e gt ol e [ {id
L s T , o s H_,\%%\, .
D NeheT T g N ¥ sl B i ot
B e RER . _ g% e AR T
S x i : B g u.H.\.._m«uaw aﬂnuq | L T . a
s i . Prciuns il e < -1 " = S
_‘, g < b w\. r Anen s
t W .u.,‘ ¢ o % : \.‘ ! o
| & ' £ 7 x,%% \ d ]
1y Aeg S 5 Ve T AR , .
_ = \ ipevtisp ~— i N
,m : Aueny - 7 - o
& saleyn b B easasay A Tumd juangenn T -
& .KQ.,‘. . e slFMAS e -
! % 7 5 A g .
! B ey ynyg Anpunng R
; 4 2 7 %mw SR PUOURLE ] 1
B e asines yed o b
a3 B e
> LI L - i - ik
vl ) L NLAAT B
M mwﬂ@.ﬂmHl F.l!/. ‘W%\\.WW#.;E y _\\v .
RN e Sk s \ 4
g i P i A
g WY Qﬁ,\ y /
3 A0 Y 4 o \&.& ssapheg
i~ ; Q_.o, o .”U
..,\_‘w\w,.unwu\bmm ! =i
T Sl | : B -
i r,.\\\MMMH..w - \Amm S -
- x:&wm

..nmmm ' s
Q\mmt_.._m__ ”

A mm mWS; amppy & s
[ ¢ L

l




¢'¢'geyoro (BIOAHD

S0'90vT HIVA

"ON ONIM YHQ G aumvaa

HNMCHS 8V 4TvDS

'ONITYIS OL
HONTIIATYd NI avay ag
AAAOYHILY OL SNOISNAWIA ITaNold

HdVYDOLOHd 2961
AHAVHOOLOHd TVINIY T¥DI¥OLSIH
b= 3OVLS JIVIST SIHOIFH TIgnv g
LINIWIOVNYIW dNO¥D YHONYHYIL

L0droud

$¥B668.5S XB4 61609/ 8LY0 SIIGON vrE68.GS BUOYd
922 'PID "BUIQOY ‘Al BJUSD UMOL BUIGOY OF|
SUQ dleMusAlY ‘g1

SjspusIog J8jeA) PUE (105 ISIBloadg

PUELBYING 2 115q]

D




€TSeroro | axozso

<0'90%Z AIVA

N DNIM VYT _ S

NMOHS 8V HTVOS

"ONITVOS 01
FONAUAN NI QYN 38
AEACHAAY OL SNOISNTIT AFENOLT

HdVHOO0.L10Hd 1002
MIIATH HAVHOOLOHd TVIE3AY TVIIHOLSIH

L 3OV.LS - 31VLST SIHDIFH Tignvig
ANIWIOVNVIA dNOYD VHONYHYIL

S¥668255 Xed 61609/ 8140 8IIOIN #668.SS SUoU
92z 'PIO ‘BUIGOY ‘SAlQ 24USD UMOL BUIGOY OpL
8UQ Ylemisny ‘ZL




Gilbert & Sutherland o

Appendix B Current & historical titles
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LAND AND PROPERTY INFORMATION NEW SOUTH WALES - HISTORICAIL

SEARCH

FOLIO: 5/822786

First Title(s): VOL
VOL
VOL
VOL
VOL
VOL

733 FOL 137

1850 FOL 186
2018 FOL 172
2149 FOL 185
2209 FOL 118

SEARCH DATE

29/6/2005

VOL 1841 FOL
VOL 1956 FOL
VOL 2011 FOL
VOL 2187 FOL
VOL 4728 FOL

11608 FOL 153
Prior Tille(s): 4/712605

Recorded Number Type of Instrument

15/9/19893 DP822786 DEPOSITED PLAN

CREATED

25/11/1983 DP822786 DEPOSITED PLAN

27/9/199¢6 2493347 DISCHARGE OF MORTGAGE
27/9/1996 2493349 TRANSFER
27/9/1996 2493350 MORTGAGE

23/10/1%96 DP86Z9E86 DEPOSITED PLAN

30/9/1997 3455178 CAVEAT

8/1/1998 3614123 REQUEST
8/1/1998 3703456 WITHDRAWAL OF CAVEAT

**%  END OF SEARCH +#

[

10:56AM

204
146
232
144
175

C.T. Issue

LOT RECORDED
FOLTO NOT

FOLIGC CREATED
CT NOT ISSUED

EDITION 1
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LAND AND PROPERTY INFORMATION NEW SOUTH WALES - TITLE SEARCH

FOLIO: 5/822786

SEARCH DATE TIME EDITION NO DATE

29/6/2005 10:59 aM 1

27/9/1996

LAND

LOT 5 TN DEPOSITED PLAN 822786

AT BILAMBIL

LOCAL GOVERNMENT AREA: TWEED

PARISH OF TERRANCRA COUNTY OF ROUS
TITLE DIAGRAM: DP822786

FIRST SCHEDULE

TERRANORA GROUP MANAGEMENT PTY LIMITED (T 2493349)

SECOND SCHEDULE (8 NOTIFICATIONS)

1. LAND EXCLUDES MINERALS AND IS SUBJECT TO RESERVATIONS AND
CONDITIONS IN FAVOUR OF THE CROWN - SEE CROWN GRANT (S)

2. DP252868 EASEMENT TO PUMP WATER APPURTENANT TO THE PART OF THE
LAND ABOVE DESCRIBED SHOWN SO BENEFITED 1N DF712605

3. DP252868 RIGHT OF CARRIAGEWAY APPURTENANT TO THE PART OF THE
LAND ABOVE DESCRIBED SHOWN SO BENEFITED TN DP712605

4. DP594397 RIGHT OF CARRIAGEWAY AFFECTING THE PART OF THE LAND
ABOVE DESCRIBED SHOWN S0 BURDENED IN DP594397 (SEE
R486212)

5. T241%08 EASEMENT FOR WATER SUPPLY AND ACCESS AFFECTING THE
PART OF THE LAND ABOVF DESCRIBED SHOWN SO BURDENED TN
DP712605

6. DP841769 EASEMENT FOR UNDERGROUND POWER RETICULATION
APPURTENANT TO THE LAND ABOVE DESCRIBED

7. 2493350 MORTGAGE TO COMMONWEALTH BANK OF AUSTRALIA

* 8. DPBG238B6 EASEMENT TO DRAIN WATER 4 WIDE APPURTENANT TQ THE

LAND ABOVE DESCRIRBED

NOTATIONS

UNREGISTERED DEALINGS: PE DP1085109,

*45 END OF SEARCH *##
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Summary

Gilbert & Sutherland Pty Ltd was commissioned by Terranora Group Management to undertake
a Stage 2 Site Investigation at the site of the proposed Bilambil Heights Estate, Stage 1
residential development on Marana Street, Bilambil, New South Wales. This investigation,
which follows an August, 2005 “Stage 1 Preliminary Site Investigation” also by Gilbert &
Sutherland, was undertaken to determine the contamination status of the site.

The preliminary site investigation had identified the possibility of past cropping activities on the
site. Through this Stage 2 investigation, further site history was gathered and a sampling
program was undertaken to determine whether the site would be suitable for the proposed
residential development.

The results of the additional site history investigations found the site had operated as a dairy
farm prior to development as a golf resort. Dairy farm operations did not include cattle dipping
or milking onsite and no cropping took place on the site.

The sampling program focused on the golf course greens, a downgradient discharge area and
an area of stockpiled material. The analytical results found that no contaminant concentrations
exceeded either the environmental or health based industry guidelines. However, low
concentrations of dieldrin were identified on golf course greens. This confirmed anecdotal
accounts that chemicals were applied to the golf course.

Based on sample results and analysis, the Stage 2 Site Investigation indicated no sample
concentrations exceeded either the health-based or environmental investigation levels. It is
therefore considered that contamination of the site is negligible and the site is suitable for the
proposed residential development.



1) Introduction

Gilbert & Sutherland Pty Ltd was
commissioned by Terranora Group
Management to undertake a Stage 2 Site
Investigation of the proposed Bilambil
Heights Estate, Stage 1. The site is located
on Marana Street, Bilambil, New South
Wales, which is shown in Drawing
GJ0425.1.1.

This report follows the Stage 1 Preliminary
Site Investigation undertaken by Gilbert &
Sutherland in August 2005, which identified
the possibility of a history of contaminating
activities at the site. It is proposed that the
site would be developed for residential
allotments.

1.1 Objective and scope of work

The objective of this project was to
undertake a detailed investigation to
establish the contamination status of
potentially contaminated areas identified in
the Stage 1 Preliminary Site Investigation.
These areas included a stockpile of rocks
and miscellaneous waste, golf greens and
other areas identified as possibly
supporting small crops at some time in their
history. The works undertaken during the
Stage 2 Site Investigation were based upon
the following guidelines:

o NSW EPA (1995), Contaminated Sites,
Sampling Design Guidelines.

o NSW EPA (1997), Contaminated Sites,
Guidelines for Consultants Reporting on
contaminated Sites,

¢ Australian Standard 4482.1-1997 Guide to
the sampling and investigation of
potentially contaminated soil Part 1: Non-
volatile and semi-volatile compounds.

The Preliminary Site Investigation (Stage 1)
identified the possibility of some past
cropping activities having taken place on
the site. This stage 2 investigation involved
soil sampling and the gathering of further
anecdotal information to address the
following objectives:

 to assess the nature, severity and extent
of potential contaminants associated with
the subject site,

» to determine if the subject site is suitable
for the proposed use,

GILBERT+SUTHERLANE,

» to assess the need for any further
investigations; and

« if required, to provide options for the
remediation of any contaminated areas of
the site.
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2) Method

2.1 Property description

The site is accessible via both Marana Street
and the Terranora Golf Resort, and forms
the eastern end of the Resort's golf course.
The site is bounded to the north, east and
south by existing development and to the
west by the Terranora Golf Resort. A
significant area of banana plantation is
present beyond the strip of development to
the north of the site. A summary of the
relevant property details is provided in
Table 2.1.

Table 2.1 - Summary of details
Description Information

Lot 32 on DP 1085109
. County of Rous,
Land title Parisf?&f Terranora and
Local Authority of Tweed
Location Mqrana Street, Bilambil
Heights, New South Wales |
Area 6.96 hectares i
Registered Terranora Group :
owner Management Pty Limited |
Local Tweed Shire Council |
Government ]
Current land | Residential
Zoning |

2.2 Environmental and health
based investigation threshold levels

As the proposed development for the site
includes the construction of residential
allotments, the following guidelines were
utilised as a basis for comparison of
analytical soil results attained

from the field investigations:

« National Environment

Table 2.2 Anal

GILBERT+SUTHERLANE,

» NSW EPA (1997}, Contaminated Sites,
Guidelines for Consultants Reporting on
Contaminated Sites.

The health-based investigation levels (HIL's)
and phytotoxicity-based or environmental
investigation levels (EIL's) for frequently
occurring substances are shown in the table
below. To comply with the relevant
guidelines, consideration must be given to
the future use of areas within the site
where the concentration/(s) of substances
are found to exceed one or more of the
HIL's/EIL's described in Table 2.2.

2.3 Fieldwork investigation
program

Fieldwork investigations were undertaken
by Gilbert & Suthertand on September 13,
2005. Surface soil samples {0.05m-0.15m)
were retrieved to determine the type,
distribution and concentration of potentiai
contaminants in the soil. Samples were
obtained using a turf corer. The corer was
decontaminated and rinsed using standard
environmental decontamination procedures
for the purpose of limiting cross
contamination potential.

Sample location areas were identified in
the Preliminary Site Investigation based on
the likelihood of previous cropping activity.
Samples were taken from the three greens
(CG1, CG2 and CG3) as they were identified
as potential areas of contamination. The
location of these sampling points have
been included in Drawing GJ0425.2.5, at
the end of this section.

e thresholds (mag/kg).

Protection Council (1999), Metals/Metalloids

National Environment Arsenic 1-50 20 100 200
Protection (Assessment of Site Lead 2 - 200 300 | 300 600
Contamination) Schedule B (7a) | Organics

Guidelines on Health-Based Aldrin + Dieldrin | _ ) 10 20
Investigation Levels. (A+D)

e National Environment Chlordane - - 50 100
Protection Council {1999), DDT + DDD + i ] 200 200
National Environment DDE
Protection (Assessment of Site Heptachlor - - 10 20
Contamination) Schedule B (1) gltif:!s Environmental Investigation Levels

ideli iqati - igation
Guidelines 0'.1 the Investigation HIL's* - Health Based Investigagtion Thresholds of Residential Sites
Levels for Soil and HIL's® - Health Based Investigation Thresholds of Parks and

Groundwater.

Recreational Open Spaces
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Terranora Group Management STAGE 2 Site Investigation, Marana St Bilambil Heights

For the remainder of the site, six additional
samples were taken. A stratified sampling
pattern was adopted for these samples.
Two samples (C1 and C2) were taken from
the north western portion of the site in the
shallow natural gully, where surface waters
would be expected to drain. Additional
samples (C5 and C6} were retrieved from
the far eastern portion of the site on the
north-eastern facing slope, which is
adjacent to significant areas of cropping.
Samples (C3 and C4) were taken from the
stockpile of rock in the northern portion of
the site. The location of these sampling
points, have been identified in Drawing
GJ0425.2.5, at the end of this section.

All samples were collected in pretreated
laboratory supplied containers and bottles
and immediately placed into a chilled esky
prior to delivery to the laboratory. Sample
analysis was performed by Australian
Laboratory Services {ALS) which is NATA
accredited for the analysis undertaken in
this investigation.

2.4 Laboratory analytical program

All soil samples were analysed for lead,
arsenic, organochlorine (OC's) and
organophosphorus (OP's) pesticides.
Summaries of the laboratory results for the
subject site are shown in the following
sections and the laboratory certificates are
attached in Appendix A.
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3) Results

3.1 Geology and soils

A review of the Geological Survey of
Queensland 1:100,000 Geology series -
Murwillumbah indicates that the site is
underlain by soils of the Cainozoic pericd,
which are largely comprised of Lamington
Group basalt flows.

Field observations, in addition to those
carried out as part of this assessment, were
recorded by Gilbert & Sutherland staff
undertaking fieldwork for a separate
stormwater management investigation.
Borehole soil samples from the stormwater
management investigation showed that the
shallow geology of the site was
characterised by a shallow surface layer of
loamy soil {0.05m ~ 0.1m) underlain by silty
clay, with some gravels appearing after
0.4m below near surface level, The
subsurface investigation was limited to a
depth of 0.6m.

3.2 Hydrogeology

No groundwater was intercepted during
the fieldwork for this assessment or during
the construction of the boreholes
constructed as part of investigations for the
stormwater management plan.

3.3 Topography and drainage

The site is characterised as an elevated
portion of a ridge with elevation ranging
between 145m and 160m Australian Height
Datum (AHD). The investigation area
largely slopes towards the north east with
limited artificial undulations constructed as
features incorporated into the golf course
{bunkers, tees and greens). The site is
generally gently sloped (approximately
3%]), however the site also features
moderately inclined to steep
(approximately 20% to 40%})' regions
located along the northern boundary of the
investigation area.

Overland surface water flow traverses the
site from the elevated south western

1 R.cMcdonald, R.F.kbell, J.G Speight, JWalker and M.5.Hopkins
(1990) Australian Soil and land Survey, Fleld Hand book. Second
Edition, Inkata Press, Melboume & Sydney

GILBERT+SUTHERLANG),

portion of the site towards the north and
to the east towards McAlisters Road.

3.4 Site history

A site history was obtained through
interviews with people who had been living
in the area for up to 50 years. The
following information was aquired.

The Preliminary Site Investigation for this
site reported an interview with Mr Bill
Clarke. Mr Clarke's association with the site
commenced in 1982 and he is currently
employed as a greenkeeper at the Resort. A
summary of this interview is as follows:

» The golf course was developed
approximately 45 years ago,

e The site was previously a dairy farm,

» Chemicals possibly used 20 years ago
included Dieldrin, chlorpyrifos, and
various fungicides,

» Imported sand from Redlands Shire,
Kingscliff and Tumbulgum was used for
bunker and drainage development,

¢ A stockpile of rocks, thought to have
accumulated during fairway development
was present when Mr Clarke commenced
employment.

A further interview was held with Mr
Albert Garbell as part of the Stage 2 Site
Investigation. Mr Garbell has lived in the
area for about 50 years. The following is a
summary of Mr Garbell's knowledge of the
site:

* The site was a dairy farm prior to being
developed as a golf resort,

= No dipping or milking areas existed on
the site,

» No cropping took place on the site.

3.5 Laboratory results

Summaries of the laboratory results are
presented within the table below and the
laboratory documentation is attached in
Appendix A. Results exceeding EIL's are
shown in bold type and HIL’ s are shown in
bold type with shading.
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Terranora Group Management STAGE 2 Site Investigation, Marana St Bilambil Heights

Tahle 3.5 - Summary of laboratory results (mg/ka).

DD 0
o = §
L 0

Ci <LOR 10 <LOR <LOR < .OR <LOR <LOR
2 <LOR 14 <LOR <LOR </ OR <LOR <LOR
C3 <LOR 14 <LOR <LOR <LOR <LOR <LOR
ca4 <LOR 11 <LOR <LOR <LOR <LOR <LOR
c5 <[OR 20 <LOR <LOR <LOR <LOR <LOR
C6 <LOR 27 <LOR <LOR <LOR <LOR <LOR
CGl 9 <LOR <LOR 8.76 0.15 0.22 <LOR
G2 <LOR <LOR < OR 3.83 <LOR <LOR <LOR
CG3 <LOR <LOR <LOR 4.54 <LOR <LOR <LOR
Notes:

Bold indicates an exeedence of the Environmental Investigation Level

Bold and shaded indicates an exeedence of the Health Based Investigation for Residential areas

LOR: limit of reporting

The analytical results are summarised
below.
» Arsenic — concentrations ranged from

3

below the ALS limit of reporting {1mg/kg)
to 9mg/kg. None of these samples
exceeded the health-based investigation
levels (20mg/kg}.

Lead - concentrations ranged from below
the ALS limit of reporting {1mg/kg) to
27mg/kg. None of these samples
exceeded the health-based investigation
levels (300mg/kg).

Organophosphorus pesticides — none of
these samples exceeded the limit of
reporting (0.05mg/kg).

Aldrin & dieldrin - concentrations ranged
from below the ALS limit of reporting
(0.05mg/kg for both) to 8.76mag/kg.
Although none of these samples exceed
the health-based investigation levels,
dieldrin levels were slightly elevated. It is
expected the dieldrin would be a result of
previous applications of pesticides to the
greens exclusively (as confirmed by
anecdotal evidence).

Chlordane (total)- concentrations ranged
from below the ALS limit of reporting
(0.05ma/kg) to 0.15ma’/kg. None of these
samples exceeded the health-based
investigation levels (50ma/kg).

DDT + DDD + DDE - concentrations
ranged from below the ALS limit of
reporting (0.05mg/kg) to 0.22mg/kg.
None of these samples exceeded the
health-based investigation levels
{200mg/kg).

Heptachlor {total) - none of these
samples exceeded the limit of reporting
(0.05mg/kg).
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4) Conclusions

Based on the analytical results of samples
recovered and analysed during the Stage 2
Site Investigation, none of the samples
exceeded either the health-based or
environmental investigation levels for any
of the analytes tested. Dieldrin levels were
slightly elevated on some of the greens, but
as previously noted, levels were below the
health based industry guidelines. It is
expected the dieldrin recorded would have
resulted from previous applications which
were exclusively to the putting greens (as
confirmed by anecdotal evidence).

As there was very little contamination
found in the soils samples it is considered
unlikely that any groundwater that may be
present would be contaminated.

GILBERT+SUTHERLANE,






GILBERT+SUTHERLAND,

5) Recommendations

No site remediation is required for the
proposed residential development.






6) Limitations of reporting

Gilbert & Sutherland Pty Ltd has attempted
to be accurate in providing the information
contained in this report. The interpretation
of scientific data, however, often involves
professional judgement. As such,
interpretation is open to error.

In recognising the potential for errors in
scientific interpretation, Gilbert &
Sutherland Pty Ltd does not guarantee that
the information is totally accurate or
complete and clients are advised not to rely
solely on this information when making
commercial decisions. Any representation,
statement, opinion or advice, expressed or
implied is made in good faith and on the
basis that the authors, Gilbert & Sutherland
Pty Ltd, their agents or employees are not
liable {(whether by reason or lack of care or
otherwise) to any person for any damage or
loss whatsoever which has occurred or may
occur in relation to that person taking or
not taking (as the case may be) action in
respect of any representation, statement or
advice referred to above,

Furthermore, this information shouid not
be relied upon by any other persons than
the ctient for whom this information was
compiled. This information reftects the
specific brief and the budget of the client
concerned, who enjoys an individual
tolerance of risk.

GILBERT+SUTHERLANE,
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7) Statutory declaration
(INVESTIGATOR AND VALIDATION REPORT PREPARER)

Address of Site Investigated: Marana Street, Bilambil Heights New South
Wales.
Real Property Description: Lot 32 on DP 1085109

County of Rous,
Parish of Terranora and
Local Authority of Tweed

Title of Report: Stage 2 - Detailed Site Investigation

I, Neil Sutherland, of Gilbert and Sutherland Pty Ltd, PO Box 4115 Robina Queensland 4230, do
solemnly and sincerely declare that;

» | was the investigator of the report described above;

» | am a member of the Environment Institute of Australia and my qualifications and
experience as outlined in my Curriculum Vitae (attached as Appendix F) are relevant to this
investigation;

» [ have not knowingly included any false, misleading or incomplete information in the report;

» | have not knowingly failed to reveal any relevant information or document to any
administering authority; and

| certify that:
= The report addresses the relevant matters for the investigation and is factually correct; and
* The opinions expressed in it are honestly and reasonably held.

And | make this solemn declaration conscientiously believing the same to be true and by the
virtue of the provisions of the Oaths Act 1867.

Signature

Name:

Declared at the
day of 20
Before me

Witness (Justice of the Peace/Commissioner for Declarations)

7-1






GILBERT+SUTHERLANE,

8) Appendix 1 - Analytical results and laboratory
documentation
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GILBERT+SUTHERLAND,

9) Appendix 2 — Curriculum Vitae of N.M. Sutherland
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Neil Sutherland

e Agriculture

. Soils
Gilbert & Sutherland Water quality
— Speciallst Soil and Waler Sclenlisto— Environmental management

Name;
Contact Detalls:
Email:

Experience:

02/1997 - Present

10/1995 - 02/1997

1171990 - 10/1995

711998 - 7/1990

5/1987 - 9/1987
6/1983 - 9/1983
7/1985 - 11/1985
6/1986 — 10/1986
2/1984 - 11/1984
71981 - 9/1982

Easter 1983, 1985
and 1998

Curriculum Vitae

Nell Matthew sutherland
Cfflce: 07 5578 9944, Fax 07 5578 9945, Mobile: 0418 760 219
gsroblna@blgpond.com

Director and Principal Environmental Scientist of Gilbert and Sutheriand Pty.
Ltxt., 3 soil and water resource consultancy with offices In Robina, Ballina and
Kawana. The firm speciallses In soil and water assessments and environmental
management services to miners, planners, engineers, developers, surveyors,
financlal institutions, farmers, statutory authorities and community groups.,

Principal Environmental Scientist/Branch Office Manager for Woodward-Clyde
intemational in Robina, Queensland, Australla. Woodward-Clyde Is a firm of
Environmental Scientists, Engineers and Geochemists with offices In each of the
Capital Citles and overseas.

Principal of Soil and Water Comtrol, a consulting firm which had offices on
Mount Tamborine and in Murwillumbah offering agricultural, land and water
management assessments. The firm had conducted varlous soll and water
assessments, site contamination reports, environmental management plans,
environmental Impact assessments and effluent disposal designs. Soll and
Water Control was purchased by Woodward-Clvde.

Environmental adviser/Soll and Water Engineer on The Sultan of Oman's Desert
Agricultural Project, a 250 acre commercial research project In the Interior
desert of south Oman. Seconded to Roya Dutch shell Subsidiary Petrolaum
Development Oman. Direct responsibiiities Included: soll management, salinity
protection, soil assessment, monitoring and reclamation., Water supply
management and water quality monltoring. Irrigation systems, irrigation
agronomy and irrigation efficiency and monitoring. Responslibilities as senjor
staff Included: workforce management, marketing, leave relief work In crop
agronomy, livestock husbandry, machinery malntenance, administration.

Team member operating a pumped water supply In New South Wales, Australla.
Team member of an agricultural cultivations/harvesting operation In southern
England.

Cultivations/harvester operator In northern England.

Pre-college employment on a mixed farm In southern England.

Lambing season employment on a mixed farm In central Waies.

Principal Environmental Scientist N.M.Sutherland
Princlpal Engineer A.G.Genn
Consultant R.H.Amaral
Qlibert and Sutherland Pty Lid
ABN 56 077 310 40



Gilbert & Sutherland [Tx

Education And Quallficatlons:

Griffith University, Brisbane, Australla. Master of Sdence in Environmental Management. Areas of study
included: land resources management, water resources mahagement, soclal and environmental
Impact assessment, ecocloglcal concepts and applications, environmental planning and laws,
environmental pollution and health at the Unlversity of Queensland, gecgraphical information
systems, natural resource Information systems.

Natlonal College of Agricuitural Engineering - Cranfleld Institute of Technology, Slisoe, England. Post-
praduate Dipioma in Land and Water Management. Areas of study included: soil assessment,
management and reclamation, dralnage, hydrology, hydraulics, irrigation engineering, management
and agronorny. Feasibility studies and prolect planning.

Seale-Hayne Agricultural College - Polytechnic South-West Devon, England. BTEC Higher Diploma in
Agricutture. Areas of study Included: soll sclence, crop production, animal productlon, farm
management.

Colyton Grammar School, Devon, England.

Practical Skills Management Skills

Acld reaction trend soll assessment Attracting business

Arabie Cultivations, Husbandry and Harvesting Comrnunicating with and working for a
Computing Experlence cllent

Environmental Impact Assessment Communicating with officers of statutory
Environmental Planning authorities

Grasslands Management

Irrigation System Assessment

Land Resource Assessment

Livestock Husbandry

Machinery Operation, Maintenance and

Repalr

50il Assessment, Management and Amelioration
Spoken Arabic

Water Quallty Assessment

Professional Contributions/University Lecturing:

Former Chalrman of the Queensland Acld Sulfate Solls Committee and the QDNR&M (lalson Committee.
Part-time lecturing to graduate and post graduate students at Griffith University, Brisbane In
sustalnable land management, acid sulfate soils and land disposal of effluent.

Contribution to Queensland Acld Sulfate Soll Investigation Team Guidellnes for Acid Sulfate Soil

Assessment and Management In Queensland.
Contribution to the Acid Sulfate Soll Management Advisory Committee (ASSMAC) Guidelines for Acid

Sulfate Soll Assessment and Management In New South Wales.
Contribution to revised Australlan Standard on Domestic Effiuent Disposal (AS1547).

Membership Of Professional Bodles:

Certifled Practicing Agriculturalist
Member of the Australian Institute of Agricultural Sclentists
Member of the Environment Institute of Australia

C:AADmIMOlhenStaff CVs\nme-cv0405.doc  18/08/2005 2



Gilbert & Sutheriand _

Recent Work Experience (1984-Current)

Water quality monitoring

Water quality monitoring assessment Including detall on nutrient stripping areas for a largescale urban development at
Coombrabah, Queensland,

Water quallty monltoring, soll assessment and effiuent disposal deslgn for an urban development at Jacobs Well, Queensiand,

Water quality management, irrigation deslon and soll management recommendations For a large Industrial corporation at Gymple,
Queensiand.

Basellne water quality monitoring for the proposed Cypress waters development, Isle of Caprl, Queensiand,

Ongolng environmental management advice and water quality monitoring at Banora Waters development site, Banora Point, New
50uth Wales,

water guality advice for Noosa Springs development, Noosz, Queansiand,

Baseline water quality monitoring of a lake system, Currumbin, Queensland,

Water quality monitoring as a component of the Urban Stormwater Strategy for the Ballina Shire, Ballina, New South Wales,

Water quality monitoring of groundwater bores associated with Gold Coast Clity Councli controlled landflils, Gold Coast Clty,
Queensiand.

Water quality monitoring of groundwater bores associated with Beaudesert shire Councll controlled landfl|ls. Tralnlng program for
councll officers, Beaudesert shire, Queenstand.

Water quallty monitoring of an algal bloom In the Coomera Rlver, Coomera, Queensiand.

Water quallty monitoring of surface water and groundwater for Coomera Waters proposed development, Copmera, Queensiand.
Event based pre<construction and construction phase surface and groundwater monltoring at Brygon Creek Estate, Gold Coast,
Queensiand,

Water quality advice for Kimbrickle Landsill, Sydney,

Water quallty advice For Kemps Creek Landfill, Sydney.

Water quallty advice for proposed residentlal subdivision, south Tweed Heads, New South Waies.

Drainage advice assoclated with a proposed sparting Fleid development at Lennox Head, New South Wales,

Constructlon phase, event based water quallty monftoring at O'Briens Golf Course/Residential development, Coombabah,
Queensland.

Construction phase, event based water quallty monitoring at Pacific Plines residential development, Helensvale, Queensiand.
Frovision of groundwater quallty advice For sand extraction operation, North Stradbroke Island, Queenstand.

Event based water quality monitoring at Banyula brive Industifal Subdivision, Nerang, Gueensland.

Water quality monttoring at the Paclfic Beach development, Tugun, Queensland.

Water guallty monlitorinp of a construction site at Township Drive, West Burlglgh Heads, Queensland,

Construction phase water quality monitoring oF Nelisens Road residential subdivision, Carrara, Queenstand.

Construction phase, event water quality monitoring at the Southern Vates development, Robina, Queensiand,

Event based water quality monlitoring along a proposed sewer line at the Paclfic Pines development, Helensvale,

Water quallty monltoring of groundwater bores associated with the Varsity Lakes residential subdivision site, Roblna, Queensiand.
Water quallty advice for Kingsciiff Sand Pit, Kingscliff, New South Wales,

Constructlon phase water quality monitoring at Woodtands Residential development, Ashmore, Queensland,

Construction phase water quality monitoring, Nerang Broadbeach Road upgrade In accordance with Main Roads standard
specifications, Gold Coast, Queenstand,

Water quallty advice For All Salnts Angllcan School regarding the school sporting ovals, Gold Coast, Queensland.

Construction and operational phase water quallty monltoring at the proposed residential development at Batchworth Road,
Molendinar, Queensiand.

Water guailty monitoring, environmental management advice and the preparation of a stormwater management plan for Southern
Vales resldential development. Robina, Queensiand.

Water quallty advice for the proposed residential subdlviston, casuarina Beach Development, Kingscilff, New South Wales,
Construction phase, event water quality monitoring for the Spencer Road Industrial Subdivision, Spencer Road, Nerang, Queensland,
Water quallty monitoring to assess possible contamination from banana plantations, Klanga Court, currumbin valley, Queensiand.
Water quality monltoring for a sedimentation basin at Gowan Road, Stretton, Queensland.

Basellne water quality assessment for Cable ski World, Pine Ridpe Road, Coombabail, Gueensland,

Acid sulfate soil assessments

Acld sulfate 5ol assessment and management plan preparation for proposed maintenance dredging of navigation thannel, Newport
Waterways. Dredging License review and advice, Reddliffe, Queensiand.,

Acld sulfate soll assessment and management pian preparation for Newpoit Waterways development. Site contamination advice,
5lte management and monltoring, Redcliffe, Queensiand,

Arld sulfate soll agvice, environmental management plan preparation, site management and monitoring for Cudgen Sandplt, New

South wales,
Acld sulfate soll assessment, preparation of a soil and Water management plan, site audlting and monitoring of the Flame Tree Park

development, Tweed Heads, New South Wades.
Acld sulfate soil assessment and management pian preparation, site management and monltoring of the Burielgh Cove

development, West Burlelgh Heads, Queensiand.
Acld sulfate soll assessment and managament plan preparation, site management and monitoring of surface water and

groundwater for the Monterey Keys development, Helensvale, Queensiand.
Acld sulfate soli assessment and management ptan preparation For Propased excavation activities at Cabarita Gardens, Cabanita, New

South Wales,
Acid sulfate soll assessment and management plan preparation for the proposed Cobakl Lakes development, Cobaki, New South

Wales.
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Gilbert & Sutherland |

Acid sulfate soll advice for sand extraction actlvities at Jacobs Well, Jacobs Well, Queenstand.

Acid sutfate soll assessment and manapement plan preparatfon for a proposed rural residentlal development at Broadwater,
Broadwater, New Sauth Wales,

Acld sulfate soll advice and ongolng environmental management for the proposed BEroadlakes development, Mudgeeraba,
Queensland.

Add sulfate soll assessment and advice for a proposed residential area at Lennox Head, Lennox Head, New South Wales.

Acld sulfate soll asssssment and management plan preparatfon and stormwater management advice for the Fern Street
developmetit, Lennox Head, New South wales,

Acid sulfate soll assessment, site contamination assessment and envirchmental management plan contributions for an
environmental Impact assessment for Wellington Harbour, Wellington Point, Queenstand.

Add sulfate soll Investigation and agricultural sugar cane! suitabliity assessment of a proposed clay target shooting slte, Jacobs Well,
Oueensland,

Acid sulfate soll advice, surface water and groundwater monltoring for the Beenleigh Marketplace, Beenlelgh, Queensland,
Preliminary Acld sulfate soll assessment For the proposed Barretts resldentlat subdlvision, Lennoy Heat, New South Wales.,

Acid sulfate soll assessment for a proposed road corrldor adjacent to an existing residential development, Lennox Head, New South
Wales.,

Preliminary Acid sulfate soll assessment for proposed extensions to Chickiba Lake, East Balllna, New South Wales,

Acid sulfate soll investigation and advice for Bienvenue Lake, Currumbin, Queensiand.

50ll survey and acid sulfate soll investigation of a proposed residential development, Brible Island, Queensiand.

Acld sulfate soll assessment and management plan preparation For Broadwater Avenue, Hope Island, Queensiand,

Acld sulfate soll management plan preparation, site management and monltoring for a residential development on Greenlands
Drive, West Burlelgh Heads, Queens!and,

Acid sulfate soll assessment of the proposed Halo Club, Mermald Waters, Queensland.

Acld sulfate soll assessment of a proposed dralnage line adjacent to the Black Rocks resldentlal development, Pottsville, New South
Wales,

Acld sulfate soll and Selsmic Investigation of the Parreara navigation channe), Kawana, Queenstand.

Acld sutfate soll Investigation of a proposed dralnline assoclated with the currumundi North residenttal development, Kawana,
Queensiand.

Acld sulfate soll Investigation of a proposed dredge spoll disposal area, Newport Waterways, Reddliffe, Queensiand.

Preliminary acld sulfate soil Investigation of fill matertal to be used for a proposed residential development on Anzac Ave, Reddliffe,
Queensland.

Preliminary acld sulfate soll assessment of a propased development at Waterway Drive, Cocmera, Gueensiand.

Acid sulfate soil assessment assoclated with drain maintenance works In the Wilsons Draln for Gold Coast City Councll, Queenstand,
Acld sulfate soll investigations for various stages of construction For the Varsity Lakes Development, Robina,

Provislon of acid sulfate soll advica For Currumbin Park Estate, Currumbin, Queensfand.

Add sulfate soll assessment, data review and soll survey of a praposed Ecotourism and Retirement Complex, Robina Floodpiain,
RobIna, Queensiand.

Preliminary acld sulfate soll Investigation of the Lakewood Sewer Maln, Gulness Road, Elanora, Queensland.

Acld sulfate soll Investlgation and management plan preparation for the proposed Calypso Bay development, Jacobs Well,
Queensiand.

Acld sulfate soll assessment and environmental management plan preparation for the Birtinya Channel Excavation, Kawana Waters,
Queensiand.

Acld sulfate soll assessment for the proposed Western Waterway excavation, Xawana Waters, Queensland,

Acld sulfate soll assessment and the provision of neutralization recommendations For Coolangatta Alrport Sandplt, Coolanpatta,
Queensland,

Preliminary add sulfate assessment of pool sand materials, Versace Hotel, Maln Beach, Queensiand.

Acid sulfate soll Investigation and the provision of water quality advice for the proposed extension of Christine Aavenue, Burielgh
waters, Queensiand.

Add sulfate soll assessment, geotechnical Investigation and stormwater management plan preparation for the proposed Bundllia
Development, Kawana, Queenstand.

Acld sulfate soll assessment, groundwater quallty assessment and stormwater management plan preparation tto be submitted as
part of the Local Environmental Study? for the proposed residential development of Seaslde City, Kingscliff, New South Wales.

Acld sulfate soll assessment, soil and water management plan preparation (inctuding soll survey) for the Terranora Village
develapment, Terranora, New South Wales.

Acld sulfate soll management plan preparation For proposed showroom develppment on Enld Street, Tweed Heads, New South
Wales.

Acid sulfate soil Investigation for Banvanda Lake malntenance actlvitles, Balllna, New South Wales.

Acld sulfate assessment and stormwater management plan preparation, former Brishane Alrport, Eagle Farm, Brisbane, Queensland.
Acld sulfate soll assessment for the proposed Varsity Parade, Varsity Lakes, Robina, Queensiand,

Acld sulfate soll assessment and stormwater management plan preparation for Lot 4, 197 Beattie Road, Coomera Marine Prednct,

Queensiand.

Environmental auditing and/or ongoing management

Environmental auditing and the provision of environmental management advice on the Newport Waterways development,
Redciiffe, Queensland,

Environmental auditing and the provision of environmental management advice for the East Lake development site, Robina,
Queensiand.

An Environmental audit of the Mt Gravatt tunnet project, Mt Gravatt, Queensiand.

environmental auditing of Package 5 of the Maln Roads Faciflc Motorway praject, Nerang, Queensland.

Environmental auditing of Package 6 of the Maln Roads Padfic Motorway project, Nerang, Queensiand.,

Site manapement, monitoring and the provision of landfill advice For the Namoona Prive Landfill, Casino, New South Wales,
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Gilbert & Sutherland

Site management, monitoring and the provision of landfil advice for the Ballina Waste Mahagement Centre, Ballina, New sautn
Wales.

Environmental auditing of the Flame Tree Park residentlal development, Tweed Heads, New South wales,
Environmental auditing and site monitoring of the O'Briens Golf Course development, Coompabah, Queensiand,
Environmental auditing of the Mermald Cove construction site, Mermald Waters, oueensland.

Environmental audIting of the Parrearra Development, Sunshine Coast, Gueensland.

Environmental auditing of the Birtinya Pevelopment, sunshine Coast, Queensiand.

Environmental auditing and monitoring for the Bellvista Devetopment, Caloundrs, Queensland.

Environmental auditing and monltoring for the Creekside Pevelopment, Caloundra, Queensland.,

An environmental audit of the Paradise Springs Golf Course operations, Robina, Queensiand.

An environmental audit of the Robina Woods Golf Course operations, Robing, Queensiand,

Erosion and sediment Control Plan preparation for the proposed residential subdivision at Faclfic Place, Gaven,
Environmental auditing and monltoring of the Duranbah Quarry operations, Duranbah, New South Wales,

Environmental Management Plans

Environmental Impact assessment and environmental management plan preparation incorporating a soll survey for a proposed
tourlst development, Mt Tamborine, Queensland.

Environmental manapement advice and environmental management plan preparation for plggery operations at Tabulum, New
South Wales.

Environmental management plan preparation For proposed develapment at Mt Cotton, Queenstand,

Review of exlsting documentation, response preparation and environmental management plan preparation for hard rock quarry
operations at Bromelton, near Beaudssert, Queensiand.

Provision of advice for sand extraction activities Including site management and monltoring for the Balling Alrport Sandplt, Balllna,
New South Wales.

The provision of environmental management advice In additon to an EiS submilsslon for Riverla Marina, Coomera, Queensland,

The provision of environmental management advice In addltion to an EIS submission for the Waterway Drive development,
Coomera, Queensland,

Environmental management plan preparatlon for a proposed sand extraction and residential fliing operation on Cudgen Road,
Cudgen, New South Wales,

Environmenta! management plan preparation fora proposed waterfront development at Mermald Waters, Gold Coast, Queenstand.
Provision of environmental manapement advice For Proposed dredging activities at Fingal, New South Walas,

Preparation of LandFill environmental management: plan's (LEMP) for the Evans Head & Broadwater landfills, Richmond valiey, New

South Wales.

Site Contamination Assessments & Soil Surveys

Agricultural operation feasibliity study at wongawallen, Queenstand and Wootenbong, New South Wales,

Site contamination assessments prepared for Department of Environment and Herltage submission In Queensiand at Ashmore,
Mudgeeraba and Underwood and In New South Wales at Moaball, Murwilumbah and Terranora.

Site sultabllity assessment, soll analysls and effluent disposal reports at Mount Tambourine in Queenstand and Cobakl, cudgen, kel
vale, Murwillumbah, Nimbin, Palm vale, Terranora and Ukl In New S5outh Wales.

Soll survey and Acid sulfate soll assessment for a proposed residential township development at Cudgen, New South Wales,

Site contamination assessment for a site at Labrador, Queensiand.

Site contamination assessment for a site on Geoff Walter Drive. Queensiand,

Slte contamination assessment of land previously used for agricultural purposes at Teiranora, New South Wales,

Preltminary site contamination assessment for proposed residential subdivision at Bilambli, New South Wales.

Preliminary Site Contamination assessment for the proposed Murwlliumbah Rural Bushflre Brigade Headquarters, Murwillumbah,
New South Wales,

Soll survey and effluent disposal assessment for the Tanglewood development, Cabarlta, New South Wales,

Site contamination assessment and acld sulfate soil Investigation of proposed construction works associated with the Opal Shed,
Helensvale, Queensland.

Soll survey, effluent disposal assessment and site sultabllity assessment for proposed residential development, Wongawallan,
Queensland.

Prefiminary site contamination assessment on a disused banana lot, Bllambll, New South Wales,

50ll survey and stormwater management plan preparation for a proposed residential development on Brygon Creek Road, Gold
Coast, Queensland,

5oll survey and stormwater management plan preparation for & proposed resldential development on Kopps Road, Maudsiand,
Queensiand.

Soll survey and stormwater management plan Preparation for the proposed Pacific Pines residential development, Helensvale,
Queensiand,

Soll survey and stormwater management plan preparation for a proposed resldential development on Mason Street, southport,
Queensiand.

Preliminary site contamination assessment of an existing service statlon faclity, River Street, Ballina, New South Wales,

Water guality monitoring, environmental management advice and the preparatlon of a stormwater Management plan for The
Dales’ residential development, Robina, Queensiand.

Preliminary sfite contamination assessment for the Wollumbin Wildlife Refuge, Mt Waming Road, Murwlliumbah, New South Wales,
Prefiminary site contamination assessment of an existing service statlon facliity on Golden Four Drive, Tugun, Queensiand,
Prellminary site contaminatton assessment for the Fenny Bros Winery, Carool Road, Carool, New South Wales,

Site contamination assessment of the Hanna and Edmed Site, Murwillumbah, New South Wales,

Site contamination assessment For a private dwelling, Charles Street, Tweed Heads, New South Wales.
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Slte contamination assessment and stormwater management plan preparation for a proposed resldentlal sunhdivision at
Mudgeeraba, Queensland.

site contamination assessment for the proposed adventwre tourlsm facllity Terragon Terror, UK, New South Wales,

Site contamination assessment For a previously used service statlon facility, Chinderzah,

Preliminary site contamination assessment on the Murwillumbah Tyre Service property, Murwlilumbah, New South Wales,

Site contaminatlon assessment and effluent dispesal report for Blissetts Road, Carool, New South Wakes.,

Preliminary site contamination and soil slope stablilty assessment for Lot 41 on Loders Road, Duranbah, New South Wales,

Site contaminaticn sssessment and add sulfate soll Investigation for a caravan park fadlity, Siganto Drive, Oxenford Queensland.
Site contamination assessment of a proposed boundary alteration, Machinery Drive, Tweed Heads South, New South Wales,
Preliminary site contamination assessment of 183 Scenic Drive, Bilambli Helghts, New South Wales.

soll survey for a proposed resldential development on Lot 2, Pallaranda and windmill Streets, Tarragind!, Queensland.

Effluent Disposal Assessments

Effluent disposal assessment for a proposed development at Springbrook, Springbrook, Queensiand.

Effluent disposal assessment for a proposed residential development on Boundary Road Marangbar, Narangbar, Queensiand.
Effluent disposal assessment for a proposed residential development on Rowley Road, Burpengary, Queensiand.

Effluent disposal assessment for a proposed development on Tallebudgera Connection Road, Tallebudgera, Quesnsland.
Effluent disposal assessment for a proposed cabln develppment, Mt Tamborine, Queensiand.

Nutrient impact assessment for a proposed residential development, Upper Coomera, Queensland,

Effluent disposat assessment for a proposed house relocation as a result of Pacific Highway witdenIng, Broadwater, New South Wales.
Effluent disposal assessment for a proposed resldential development on Haughton Road, Bumpengary, Queensland.

Effluent disposal assessment for a proposed equestrian center, Murwiiumbah, New South Wales.

Effluent disposal assessment for a proposed residential development on Porter Road, Cabopiture, Queensiand.

Effluent disposal assessment for a proposed tourist development at Eagle Helghts, Eagla Heights, Queensland.

Effluent disposal assessment for a proposed residential development on Long Road. Cabooiture, Queensland.

Effluent dlsposal assessment for a proposed residemntial development on Forest Homa Road, Rathdowney, Queensland.

Effluent disposal assessment for a proposed residential development on Trees Road, Tallebudgera, Queensiand.

Effluent disposal assessment for a proposed development on San Fernando Drive, Worongary, Queensiand.

Effluent disposal assessment for a proposed guesthouse development on Curtls Road, Mt Tamborine, Queensland.

Effluent disposal assessment for a proposed Maln Street Café development on Mt Tamborine, Queensland.

Effluent disposal assessment for 2 proposed development on Tallebudgera Connection Road, Tallebudgera, Queensiand,
Effluent disposal assessment for a proposed Panorama Park development, Tallal, Queensiand.

Effluent disposal assessment for a proposed development on Long Road, Mt Tamborine, Queensiand.

Effluent disposal assessment for a proposed development on Daryl Radnell Drive, Talial, Queensland.

EFfluent disposal assessment for a rural residential subdivision on Clothlers Creek Road, Cudgen, New South Wales.

Effluent disposal assessment for Roselyns Lodge on Mt Tamborine, Queensiand.

Effluent disposal assessment for proposed boundary relocation works on Dulgulgan Road, North Tumbulgum, New South Wales.
Effluent Impact assessment For a development on Clagiraba Rd, Clagiraba, Queensiand.

EFfluent disposal and Nutrient Impact assessment of Stage 1 of a subdivision on Billablrra Cres, Nerang, Queensiand.

Effiuent disposal assessment for &1 Tallal Road, Tallal, Queensland.

Effluent disposal assessment for the proposed residentiat subdivision at woodlands Way, Ashmore, Gueensiand.

Effluent dispasal assessment and stormwater management plan preparation for a proposed subdlvision at San Fernando Drive,
Worongary, Queensliand.

Effluent disposal assessment and stormwater manapement plan preparation for stage 8C of the proposed Panorama Park
Development, Queensland.

Effilent disposal assessment and stormwater management plan preparation for a proposed rural subdivision at Bonogin Road,
Bonogln, Queensland,

Effluent disposal assessment for a Proposed Bed & Breakfast facllity at Gliston, Queensland.

Effluent disposal assessment for a single dwelling, Tomewln Road, Currumbin, Queenstand.

Effluent disposal assessment for the Canungra Gun Club, Queensland,

Effiuent disposal advice for the proposed Rivermill Tourlst Facillty Development, Mt Nathan, Queensland,

Effluent disposal assessment for Lots 3 & 4 Worongary Road, Waorongary, Queenslant.

Effluent disposal assessment and report preparation for the Gliston Jewish School, Gliston, Queensiand,

Effluent disposal advice for the Terranora Country Club, Terranora, New South Wales.

Effluent disposal assessment For the Ugarte Property, Otmoor Road, Coomera, Quesnsland.

Effluent disposal assessment for Lot 2, Hardy's Road, Mudyeeraba, Queensland.

Effluent disposal assessment For a proposed Ralnforest Centre, Chisholm Road, Carrara, Queensiand.

Court Cases

Water quality advice for a proposed trout hatchery In the Biue Mountalns, Cooma, Naw South Wales.

Acld suifate soll and water quality advice for a development at Cobak], New South Wales.

Slte spectfic water quallty issues retating to a nursery operation, Alstonvilie, New South Wales,

Acld sulfate solks advice on farm drainage works, Maclean, New South Wales,

Soll condition and effluent disposal advice for proposed subdivision of land, Dunoon, New Scuth Wales.

Soll and water advice relating to landfill activities, Runaway Bay, Queensiand.

Agricultural, soll and water quality advice with regard to a proposed school Facllity, Cudgen, New South Wales,
Soil condition, wabter quallty and sediment and eroslon control advice for Doonella Lake, Noosa, Gueensland,
Sediment and eroslon control advice for a proposed development, Armstrong Way, Nerang, Gueensiand,
Effluent disposal advice For land development, Tumbulgum, New South Wales.
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Stormwater and solf condition advice for the propossd Survey Streat development, Lennox Head, New South WaJes,
Water quality advice associated with an existing Hydroponlcs Lettuce farm aperation, Coffs Harbour, New South Wiles,
Atld sulfate soll advice for an existing cane farm operation, Yelgun, New South Wales.

Effluent disposal advice for Lismore City Council on a preposed residential development.

Eroslon and sediment control, water quality and sedimentation advice assoclated with roadworks, Ballina, New South Wales,
Water quallty and eroslon and sediment control advice for the proposed pereglan springs development, Periglan, Queenstand,
Acid sulfate scll advice for the Proposed Cobakl Lakes Estate, Cobakl, New South Waies,

Soll and Water Assessments {Including stormwater management pians)

Environmental Impact assessment work on two sand extraction operations at Beachmere, Queensiand, fFour quarries in New South
Wales, a turf farm In northemn New South Wales, an agHcultura) aperation IR New South Wales and a residential subdivision on the
Gold Coast, Queensiand,

sol! and Water assessment: tnctuding soll survey and water qQualtty monitoring) and environmentaj management plan preparation
for a sand quarry near Beaudesert, Queensfand,

Soll and Water assessment tincluding sofl survey and water quality monitoring and environmental management plan preparation
for proposed residentlal develcpment and golf course at Morayfleid, Queensland.

Soll and water assessment contribution for an environmental impact assessment for a proposed rock extraction for the purpose of
a marina development, Alrfie Beach, Queensiand.

Soll and water assessment Incorporating an effluent disposal assassment for a proposed country dlub and 90If course development
at Terranora, New South Wales,

Soll and water assessment (tnciuding soll survey and water duallty monitoring and environmental management plan preparation
for proposed residential davelopment off Fraser Drive, Tweed Heads, New South Wales.

Soll and water assessment fincluding soll survey and water quality monltoring) and stormwater management plan preparation For a
proposed resldential development. Pottsville, New South Wales,

Soll and water Assessment iIncluding soll survey ana water quality monltoring) and stormwater management plan preparation for a
proposed residential development at Cumbalum, Ballina, New South Wales,

Soil and water assessment fincluding solt survey) and stormwater management plan preparation for the proposed ‘Ballina Helghts'
restdental development at Cumbalum, Balllna, New South Wates,

Soll and water assessment {(Including soll survey) and storrmwater management plan preparation for Rroposed Nerang River Place
residential development, Nerang, Queensland,

Soll and water assessment {Including soll survey), stormwater management plan, Preliminary Site Contamination assessment ang
Effluent disposal assessment: preparation for a proposed development at wongawallan, Queensiand,

Soll and water assessment (including soll survey) and stormwater management plan preparation for the Proposed Lakewoods
residential development, Efanora, Queensland,

Soll and water assessment fincluding soll survey) and stormwater management plan preparation for a proposed development on
Foxwell Road, Coomera, Queensland,

Soll and water assessment tincluding solt survey and water quality monltoring) and stormwater management plan preparation for
proposad O'Brlens Golf Course/Residentiz! development, Coombaban, Queensiand,

Preparatlon of a stormwater management plan (including solf survey) for Proposed Stages 3 and 4 of the Paclfic Place development,
Helensvale, Queenstand.

Soll and water assessment {Including soll survey and water quallty monltoringt and stormwater management pian preparation for
the Rochdale Turf Farm, Rochdale, Queensland,

Soll and water assessment ncluding sol) survey and \Svater quallty monltoring) and stormwater management plan preparation for
the proposed watabe Project, Merrimac, Queensland.

Soll and water assessment fincluding sell survey) and stormwater manapement plan preparation for proposed Ormeau Hills
resldentlal development, Ormeal, Queenstand.

Soll and water assessment {including soll survey) and stormwater manapement ptan breparation for a proposed development on
Scenic Drive, Bilambli, New South Wales,

Soll and water assessment dnctuding soll survey) and stormwater management plan preparation for the praposed Helensvale
Retirement Village, Helensvale, Queensland.,

Soll and water assessment (inciuding soil survey and water quality monitoring) and stormwater management pian preparation for
the proposed Nellsens Road development, Carrara, Queensiand,

Soll and water assessment (inclucting soll survey) and stormwater management plan preparation for the Rivariink development -
Stage 1, Oxenford, Quesnstand.

Soll and water assessment (Including soll survey and water quality monttoring) and stormwater management plan preparation for
the propased Rivermeadows Stage 11 development, Coomera, Queensiand.

Preparatlon of a stormwater management plan for the proposed extensions to the Wet n wilg Water park, Helensvale, Queensiand,
Soll and water assessment dncluding soll survey and water quallty monitoring! and stormwater management plan preparation for
various stages of the Varsity Lakes development, Robina, Queenstand,

Peer review of a stormwater management plan For the Coomera Lakes development, Coomera, Queensiand,

Peer review of stormwater management plan For the proposed Survey Streat development, Lennox Head, New South Wales,

Soll and water assessment (inctuding soll survey) and starmwater management plan preparation for the proposed Sunshine Beach
development, Woovung, New South Wales,

50l and water assessment itncluding soil surveyl and stormwater management plan preparation for the proposed Spencer Road
Industrial Area development, Nerang, Queensiand.
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Soll and water assessment fIncluding soll survey and water quality monitoring), Effluent disposal, Prelminary Site Contamination
assessment and stormwater management plan preparatlon for the proposed Bronta Residential development, Vallebudpera,
Queensland.

Soll and water assessment and stormwater manapement plan for proposed subdivision at Days Road, Coomera.

Soll and water assessment and stormwater management plan preparation for proposed extensions to the Crescent street sand
extraction, Cudpen, New South Wales,

Soll and water assessment and stormwater management plan preparation for the carrara Industrial Subdlivision, Eastlake Street,
carrara.

Stormwater management plan preparation for the proposed Road Runner Roller Coaster, Movile World, Gold Coast, Queensiand.
Stormwater management plan preparation for the Port Macquarie, Wauchope and Dunbogan Landfllls, New South Wales.

50l and water assessment and effiuent disposal assessment for the proposed residentlal subdivislon of the Davenport Site, Bonogin,
Queensiand.

Soll and water assessment and stormwater management plan preparation for the proposed residential subdivision at crestview,
Palm Meadows, Queensiand.

Stormwater management plan preparation for the Coomera Retall Showrooms, Coomera, Queensiand.

Stormwater management plan preparation and effluent disposal assessment for the proposed subdivision of Lakeview Downs
Estate, Maudsland Road, Maudsland, Queenstand.

soll and water assessment (Incorporating surface and ground water] for the proposed Ningl residential subdivision, Ningl,
Queenstand.

Stormwater management plan preparation For 2 proposed new display at Movieworld theme park, Oxenford, Queensiand,
Stormwater management plan preparation, preliminary sfte contamination, acld sulfate soil and water quallty assessment for a
proposed residentlal subdivision on Franklin Drive, Mudgeeraba, Quaensland.

The provision of advice on stormwater management measures fof the Kenmore Baptist Church carpark, Pullenvale, Queensiand.
Stormwater management plan preparation {nciuding soll survey) for a subdivislon application on Kopps Road, Coomeéra,

Queensiand,
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Investigation of the Outbuildings on Lot 33 on DP1085109,
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February 14, 2007

Tweed Shire Council
PO Box 816
Murwillumbah

NSW 2484

Attn: Mr Brad Pearce
Dear Sir,

RE: PRE-DEMOLITION CONTAMINATION INVESTIGATION AROUND OUTBUILDINGS
AT PACIFIC HEIGHTS, BILAMBIL HEIGHTS, NEW SOUTH WALES

Background

Gilbert & Sutherland (G&S) was engaged to undertake a pre-demolition contamination
investigation at Pacific Heights to assess the contamination status of the outbuildings on
Lot 33 on DP1085109, Marana Street, Bilambil Heights.

The pre-demolition investigation of the former Terranora Country Club will be conducted
on a staged basis whereby the existing buildings will be demolished to ground floor slab
level prior to a sub-slab investigation for pesticide contamination. This strategy was
discussed and agreed to by Tweed Shire Council (TSC) as documented in email
correspondence dated February 16, 2007 (from G&S) and February 19, 2007 (from Council).

In an information request (May 3, 2007) Council requested that information be provided
on the potential for soil contamination associated with the former use of a number of
‘outbuildings’ including a transformer building, pool shed and a golf buggy shed. Gilbert
& Sutherland has requested (January 10, 2007) that the investigation of the transformer
house (which is still active) be deferred until the transformer station is decommissioned
and partial demolition of the country club superstructure is completed. We see this as
logical as this building is partially attached to the country club proper.

This investigation was therefore limited to the fully detached buildings illustrated on
drawing GJ0495.2.2, which includes the Golf buggy shed, Pool filter shed & Irrigation
shed.

Rationale

During a site inspection on May 3, 2007, G&S staff identified that the subject outbuildings
are colour bond or block structures founded on concrete slabs. We therefore consider that
the Tweed Shire Council’s pre-demolition testing guidelines (for OC's) would not be
applicable and have limited our investigation to sampling around the perimeter of the
slabs for contaminants potentially associated with the former use of each of the
outbuildings. Drawing GJ0495.2.2 indicates the outbuildings that are the subject of this
investigation.

Methods

A preliminary site contamination investigation was undertaken with reference to
ANZECC/NHMRC (1992) ‘Australian and New Zealand Guidelines for the Assessment and
Management of Contaminated Sites’, NSW EPA Guidelines for the NSW Site Auditors
Scheme and NSW EPA Guidelines for Assessing Service Stations. All sampling was

Gilbert & Sutherland Pty Ltd | Author: Jacob Tobin
ABN 56 077 310 840 | Our ref: GJ0495 2 LIT4.docx
12/140 Robina Town Centre Drive | Your ref:
PO Box 4115, Robina, Queensland 4230 | By Courier email Facsimile Post
T.07 5578 9944 F.07 5578 9945 | Attachments: 3
gsrobina@bigpond.com | Page 1 of 6
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undertaken by appropriately qualified and trained environmental scientists in accordance
with AS4482.1-2005.

The preliminary sampling program and site inspection was undertaken on January 16,
2008 during which soil was collected from 16 boreholes around the three (3) subject
outbuildings (as shown in Drawing no. GJ0495.2.3). The relevant boreholes and
contaminants of concern for each of the outbuildings are detailed in Table 1 below.

Table 1. Target soil contamination for each outbuilding

Outbuilding | Borehole No. | Target soil contaminants

Golf buggy shed BH1-BH6 TPH, BTEX, PAH, OC/OP Pesticides and heavy metals
Pool filter shed BH7-BH10 OC/OP Pesticides and heavy metals
Irrigation shed BH11-BH14 OC/OP Pesticides and heavy metals

A photo-ionization detector (PID) was used to field screen all soil samples for the
presence of volatile organic compounds (VOC) in soil stratification at depths of 0.0-0.2m,
0.3-0.4m and 0.5-0.6m. The surface samples (0.0-0.2m) were analysed for TPH BTEX and
PAH regardless of the PID results.

Sampling strategy

Samples were obtained from depths of approximately 0.0-0.2m, 0.3-0.4m and 0.5-0.6m
below near surface level (NSL) around the perimeter of the subject outbuildings. The
samples were then forwarded to AMDEL for the relevant laboratory analysis

The investigation criteria for hydrocarbons were adopted from ‘Table 3 Threshold
concentrations for sensitive land use — soils’, (NSW EPA) Guidelines for Assessing Service
Station Sites, 1994. The investigation criteria for metalloids and pesticides were
adopted from ‘Table 5-A Soil Investigation Levels - Health Investigation Level exposure
setting A’ (HIL, - Standard Residential) from the National Environment Protection
Measure (NEPM) Schedule B (1) Guidelines on the Investigation Levels for Soil and
Groundwater, 1999. The Health Investigation Level (HIL,) was adopted as the proposed
redevelopment of the site may include standard residential dwellings.

Additional samples were also collected during the investigation for quality control
purposes. This included the collection of two duplicate soil samples.

Results

The results indicate that levels of heavy metals, hydrocarbons, BTEX and OC/OP pesticides on
site do not exceed the adopted investigation levels for Class A ‘Standard’ residential
development’ with the exception of sample BH7 0.0-0.2 (dieldrin concentration of 30mg/kg)
located on the western side of the pool filter shed. The results including the limit of
reporting (LOR) and the adopted investigation criteria for each analyte are provided in
Table 1.1 (over page). Laboratory certificates are attached for your reference.

The PID results were used as an indicative method to detect the presence of VOCs. The
results indicated a minimal presence of VOCs within all of the soil samples collected with
the highest reading of 2.7 parts per million (ppm). The PID results are attached as Table
1.2 for your reference.

' A 'Standard’ residential area is defined as a residential area with gardens/accessible soil, no poultry, where
home-grown produce contributes less than 10% of total household fruit and vegetable intake. This category
includes children’s day-care centres, preschools and primary schools.
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Table 1.1 Analytical results for pre-demolition investigation of outbuildings

Sample ID

(mg/kg)
C15-C28
Fraction
(mg/kg)
C29-C36
Fraction
(mg/kg)
Benzene
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
Total
ocC/OoP
Pesticides
(mg/kg)

3
d
=
o
E

Total PAH

£
=
£
°
£
o

Fraction
(mg/kg)
Fraction
Toluene
Ethyl-
benzene
Total
Xylenes
(mg/kg)
Cadmium
(mg/kg)

LOR <5 <10 <20 <20 <0.2 <1 <1 <3 <3 <1 <2 <1 <5 <2 <2 <0.05 <1 <0.5
I g 65 1000 | 1000 | 1000 | 1 | 14 | 3.1 14 |100] 20 | 100 | "9 | 300 [ 600 | 790 | 15 | 20 10
Criteria 0 0
BH1 0.0-0.2 <5 <10 <20 <20 <0.2 <1 <1 <3 <3 <1 10 2.3 <5 3.6 24 0.06 <1 <0.5
BH2 0.0-0.2 <5 <10 <20 <20 <0.2 <1 <1 <3 <3 <1 8.4 8.8 <5 15 41 0.1 <1 <0.5
BH3 0.0-0.2 <5 <10 37 30 <0.2 <1 <1 <3 <3 <1 38 13 9.8 19 80 0.14 <1 <0.5
BH4 0.0-0.2 <5 <10 20 <20 <0.2 <1 <1 <3 5.3 <1 24 15 6.8 18 64 0.14 <1 <0.5
BH5 0.0-0.2 <5 <10 22 22 <0.2 <1 <1 <3 3.8 <1 30 15 11 11 66 0.12 <1 <0.5
BH6 0.0-0.2 <5 <10 67 58 <0.2 <1 <1 <3 <3 <1 35 16 12 16 77 0.18 <1 <0.5
BH7 0.0-0.2 - - - - 4.8 <1 14 58 15 7.9 110 2.6 <1 30*
BH8 0.0-0.2 - - - - 4.4 <1 29 950 26 15 150 1.2 <1 0.9
BH90.0-0.2 - - - - <3 <1 24 20 11 13 77 1.2 <1 <0.5
BH15
(BH9 Duplicate) - - - - <3 <1 20 22 10 12 73 1.1 <1 <0.5
0.0-0.2
BH10
0.0-0.2 - - - - <3 <1 10 11 <5 6.3 38 59 <1 <0.5
BH11
0.0-0.2 - - - - <3 <1 19 12 6.9 10 68 1.3 <1 <0.5
BH12
00-02 - - - - 5 <1 25 17 7.9 16 68 1.9 <1 <0.5
BH13
0.0-0.2 - - - - <3 <1 28 16 7.6 17 64 1.1 <1 <0.5
BH16
(BH13 Duplicate) - - - - 3.2 <1 31 18 9 20 74 1.3 <1 <0.5
0.3-0.4
BH14
0.0-0.2 - - - - 35 | <1 40 20 20 23 92 0.63 <1 <0.5
Exceeds investigation criteria

2 Based on the threshold concentrations of hydrocarbons, Table 3 Threshold concentrations for sensitive land use — soils, (NSW EPA) Guidelines for Assessing Service Stations, 1994,
and Health Investigation Level exposure setting A (HILa) for metalloids and pesticides Table 5-A Soil Investigation levels (NEPM) Schedule B(1) Guidelines on the investigation levels for
Soil and Groundwater, 1999.
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Quality assurance

Two blind replicate samples were collected and analysed for the purpose of quality
assurance. The results of the analysis were compared using relative percentage difference
(RPD) The results of the original and duplicate samples compared using this method are
attached as Table 1.3.

Generally the RPD is expected to be in the range of 30% — 50%, however greater variation
may occur and can be attributed to numerous factors, including: very low concentrations;
organic analysis (which generally contains greater variation than inorganic analysis); and
sample heterogeneity. The split sample returned RPD results within the recommended 30
—-50% for all analytes, indicating good correlation (0% to 16%) between analyses.

The analytes measured returned levels from below the respective laboratory’s limits of
report to 16% located in BH13 0.0-0.2. Where concentrations of the specified analytes

were detected, there were a further twelve (12) samples below the recommended 30 -
50% RPD range. A review of Amdel quality control reports verified internal laboratory
quality controls to be within industry standards.

Discussion

The cause of the elevated dieldrin concentration at BH7 could not be determined during the
preliminary site investigation. The pool filter shed is a concrete block structure which was
unlikely (due to its small size) to have been used to store pesticides such as dieldrin.
Although the pool shed’s block construction would not logically require sub slab termite
treatment, this is the most likely explanation for its occurrence in close proximity to the pool
shed. As such, it is considered prudent to undertake sub-slab investigations for OC/OP
pesticides on each of the outbuildings prior to the removal of the slabs. It is considered
appropriate that this be undertaken following the demolition of each of the shed
superstructures, simultaneous with the investigation of the country club proper.

This investigation has determined that no other contaminants of concern are present in the
soils immediately surrounding each of the outbuildings.

Following the completion of the sub-slab investigations which will delineate the extent of
any contamination on the site, a Remediation Action Plan (RAP) will be prepared describing
the remediation methodology and validation sampling requirements for any contamination
identified, in addition to the already identified contamination identified adjacent to the
pool shed.

We trust that this is acceptable. Should you require any further details or elaboration,
please do not hesitate to contact this office.

Yours faithfully,

Gilbert & Sutherland Pty Ltd

Nathan Zurig Jacob Tobin
Manager/Senior Environmental Scientist Environmental Scientist
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GILBERT+SUTHERLANE,

Table 1.2 Photo-ionisation detector (PID) results

\ Sample ID VOC (ppm)
BH1 0.0-0.2 0.4
BH1 0.3-0.4 0.3
BH1 0.5-0.6 1.3
BH2 0.0-0.2 0.5
BH2 0.3-0.4 2.7
BH2 0.5-0.6 1.3
BH3 0.0-0.2 0.5
BH3 0.3-0.4 0.3
BH3 0.5-0.6 0.2
BH4 0.0-0.2 0.1
BH4 0.3-0.4 0.1
BH4 0.5-0.6 0.1
BH5 0.0-0.2 0.1
BH5 0.3-0.4 0.1
BH5 0.5-0.6 0.1
BH6 0.0-0.2 0.1
BH6 0.3-0.4
BH6 0.5-0.6 0
BH7 0.0-0.2 1.4
BH7 0.3-0.4 0.3
BH7 0.5-0.6 0.2
BH8 0.0-0.2 0.1
BH8 0.3-0.4 0.1
BH8 0.5-0.6 0.1
BH9-0.0-0.2 0.1
BH9 0.3-0.4 0
BH9 0.5-0.6
BH10 0.0-0.2 0.1
BH10 0.3-0.4
BH10 0.5-0.6 0
BH11 0.0-0.2 0.1
BH11 0.3-0.4 0
BH11 0.5-0.6 0
BH12 0.0-0.2 0
BH12 0.3-0.4 0
BH12 0.5-0.6 0
BH13 0.0-0.2 0
BH13 0.3-0.4 0
BH13 0.5-0.6 0
BH14 0.0-0.2 0
BH14 0.3-0.4 0
BH14 0.5-0.6 0
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Table 1.3 Intra-lab quality control - Relative Percentage Difference (RPD%)
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This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025

NATA Accreditation Number: 14356

Accreditation Number: 1645

¢ amdel

Certificate of Analysis
Gilbert and Sutherland
Suite 12 Riverwalk One, 140 Robina Town Centre Drive
PO Box 4115
ROBINA QLD 4230
Australia
Attention: Jacob Tobin
Project 08ENBR0001238
Client Reference GJ0495-2
Order Number GJ0495-2
Received Date 17/01/2008 09:18:00 AM
Customer Sample ID BH1 0.0-0.2 BH2 0.0-0.2 BH3 0.0-0.2
Amdel Sample Number 804132 804135 804138
Date Sampled 16/01/2008 16/01/2008 16/01/2008
voc
Test/Reference PQL Unit
1100 BTEX &(C6-C9) in Soil by P&T
Benzene 0.2 mg/kg <0.2 <0.2 <0.2
Ethylbenzene 1 mg/kg <1 <1 <1
Meta- & Para- Xylene 2 mglkg <2 <2 <2
Ortho-Xylene 1 mglkg <1 <1 <1
Toluene 1 mg/kg <1 <1 <1
Total Xylenes 3 mg/kg <3 <3 <3
C6-C9 Fraction 5  mg/kg <5 <5 <5
4-Bromofluorobenzene - Surrogate - % 97 100 96
sSvoC
Test/Reference PQL Unit
2300 OC Pesticides in Soil by GC-MS
a-BHC 0.5 mglkg <0.5 <0.5 <0.5
a-Chlordane 0.5 mg/kg <0.5 <0.5 <0.5
a-Endosulfan 0.5 mglkg <0.5 <0.5 <0.5
Aldrin 0.5 mg/kg <0.5 <0.5 <0.5
b-BHC 0.5 mglkg <0.5 <0.5 <0.5
b-Endosulfan 0.5 mg/kg <0.5 <0.5 <0.5
d-BHC 0.5 mglkg <0.5 <0.5 <0.5
DDD 0.5 mg/kg <0.5 <0.5 <0.5
DDE 0.5 mglkg <0.5 <0.5 <0.5
DDT 0.5 mg/kg <0.5 <0.5 <0.5
Dieldrin 0.5 mglkg <0.5 <0.5 <0.5
Endosulfan sulfate 0.5 mg/kg <0.5 <0.5 <0.5
Endrin 0.5 mglkg <0.5 <0.5 <0.5
Endrin Aldehyde 0.5 mg/kg <0.5 <0.5 <0.5
g-BHC 0.5 mglkg <0.5 <0.5 <0.5
g-Chlordane 0.5 mg/kg <0.5 <0.5 <0.5
Heptachlor 0.5 mg/kg <0.5 <0.5 <0.5
Heptachlor epoxide 0.5 mgl/kg <0.5 <0.5 <0.5
Hexachlorobenzene (HCB) 0.5 mglkg <0.5 <0.5 <0.5
Methoxychlor 0.5 mg/kg <0.5 <0.5 <0.5
Oxychlordane 0.5 mglkg <0.5 <0.5 <0.5
2,4,5,6-tetrachloro-m-xylene - Surrogate - % 95 100 101
2400 OP Pesticides in Soil by GCMS
Chlorpyrifos 0.5 mglkg <0.5 <0.5 <0.5
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Customer Sample ID BH1 0.0-0.2 BH2 0.0-0.2 BH3 0.0-0.2
Amdel Sample Number 804132 804135 804138
Date Sampled 16/01/2008 16/01/2008 16/01/2008
svocC

Test/Reference PQL  Unit

Chlorpyrifos Methyl 0.5 mglkg <0.5 <0.5 <0.5
Diazinon 0.5 mglkg <0.5 <0.5 <0.5
Ethion 0.5 mg/kg <0.5 <0.5 <0.5
Fenitrothion 0.5 mglkg <0.5 <0.5 <0.5
Fenthion 0.5 mglkg <0.5 <0.5 <0.5
Malathion 0.5 mg/kg <0.5 <0.5 <0.5
Methyl Parathion 0.5 mglkg <0.5 <0.5 <0.5
Parathion 0.5 mg/kg <0.5 <0.5 <0.5
Ronnel 0.5 mg/kg <0.5 <0.5 <0.5
Triphenyl Phosphate - Surrogate 1 % 124 122 Q09137
2100 PAH in Soil by GC

Acenaphthene 0.5 mglkg <0.5 <0.5 <0.5
Acenaphthylene 0.5 mglkg <0.5 <0.5 <0.5
Anthracene 0.5 mglkg <0.5 <0.5 <0.5
Benz(a)anthracene 0.5 mglkg <0.5 <0.5 <0.5
Benzo(a)pyrene 0.5 mglkg <0.5 <0.5 <0.5
Benzo(b)&(k)fluoranthene 1 mglkg <1 <1 <1
Benzo(g.h.i)perylene 0.5 mglkg <0.5 <0.5 <0.5
Chrysene 0.5 mg/kg <0.5 <0.5 <0.5
Dibenz(ah)anthracene 0.5 mglkg <0.5 <0.5 <0.5
Fluoranthene 0.5 mglkg <0.5 <0.5 <0.5
Fluorene 0.5 mg/kg <0.5 <0.5 <0.5
Indeno(123-cd)pyrene 0.5 mglkg <0.5 <0.5 <0.5
Naphthalene 0.5 mglkg <0.5 <0.5 <0.5
Phenanthrene 0.5 mglkg <0.5 <0.5 <0.5
Pyrene 0.5 mglkg <0.5 <0.5 <0.5
2-Fluorobiphenyl! - Surrogate - % 110 111 106
p-Terphenyl-D14 - Surrogate - % 117 118 125
Anthracene-d10 - Surrogate - % 102 102 98
2600 PCBs in Soil by GC

Aroclor 1016DB 0.5 mglkg <0.5 <0.5 <0.5
Aroclor 1221DB 0.5 mg/kg <0.5 <0.5 <0.5
Aroclor 1232 and 1242 as totalDB 1 mg/kg <1 <1 <1
Aroclor 1248 and 1254 as totalDB 1 mg/kg <1 <1 <1
Aroclor 1260DB 0.5 mglkg <0.5 <0.5 <0.5
Total Polychlorinated biphenylsDB 1 mg/kg <1 <1 <1
Decachlorobiphenyl - PCB surrogate 1 % 128 120 120
2000 TPH (C10 - C36) in Soil by GC

C10-C14 Fraction 10  mg/kg <10 <10 <10
C15-C28 Fraction 20 mg/kg <20 <20 37
C29-C36 Fraction 20 mglkg <20 <20 30
Metals

Test/Reference PQL Unit

3200 Tot Recov. Metals in Soil by ICPAES

Arsenic 3 mgkg <3 <3 <3
Cadmium 1 mg/kg <1 <1 <1
Chromium 2 mglkg 10 8.4 38
Copper 1 mg/kg 23 8.8 13
Lead 5 mglkg <5 <5 9.8
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Customer Sample ID BH1 0.0-0.2 BH2 0.0-0.2 BH3 0.0-0.2
Amdel Sample Number 804132 804135 804138
Date Sampled 16/01/2008 16/01/2008 16/01/2008
Metals

Test/Reference PQL Unit

Nickel 2 mglkg 3.6 15 19

Zinc 2 mg/kg 24 41 80

3400 Total Mercury in Soil by ICP-AES

Total Mercury 0.05 mg/kg 0.06 0.1 0.14
Miscellaneous

Test/Reference PQL Unit

5000 Moisture Content

% Moisture 1 % 1 4 19
Customer Sample ID BH4 0.0-0.2 BH5 0.0-0.2 BH6 0.0-0.2
Amdel Sample Number 804141 804144 804147
Date Sampled 16/01/2008 16/01/2008 16/01/2008
vocC

Test/Reference PQL Unit

1100 BTEX &(C6-C9) in Soil by P&T

Benzene 0.2 mg/kg <0.2 <0.2 <0.2
Ethylbenzene 1 mg/kg <1 <1 <1

Meta- & Para- Xylene 2 mglkg <2 <2 <2
Ortho-Xylene 1 mg/kg <1 <1 <1

Toluene 1 mg/kg <1 <1 <1

Total Xylenes 3 mgkg <3 <3 <3

C6-C9 Fraction 5  mglkg <5 <5 <5
4-Bromofluorobenzene - Surrogate - % 100 104 96

svoC

Test/Reference PQL  Unit

2300 OC Pesticides in Soil by GC-MS

a-BHC 0.5 mglkg <0.5 <0.5 <0.5
a-Chlordane 0.5 mglkg <0.5 <0.5 <0.5
a-Endosulfan 0.5 mglkg <0.5 <0.5 <0.5

Aldrin 0.5 mg/kg <0.5 <0.5 <0.5

b-BHC 0.5 mglkg <0.5 <0.5 <0.5
b-Endosulfan 0.5 mglkg <0.5 <0.5 <0.5

d-BHC 0.5 mglkg <0.5 <0.5 <0.5

DDD 0.5 mg/kg <0.5 <0.5 <0.5

DDE 0.5 mglkg <0.5 <0.5 <0.5

DDT 0.5 maglkg <0.5 <0.5 <0.5
Dieldrin 0.5 mglkg <0.5 <0.5 <0.5
Endosulfan sulfate 0.5 mg/kg <0.5 <0.5 <0.5

Endrin 0.5 mglkg <0.5 <0.5 <0.5

Endrin Aldehyde 0.5 mg/kg <0.5 <0.5 <0.5

g-BHC 0.5 mglkg <0.5 <0.5 <0.5
g-Chlordane 0.5 mg/kg <0.5 <0.5 <0.5
Heptachlor 0.5 mg/kg <0.5 <0.5 <0.5
Heptachlor epoxide 0.5 mgl/kg <0.5 <0.5 <0.5
Hexachlorobenzene (HCB) 0.5 mglkg <0.5 <0.5 <0.5
Methoxychlor 0.5 mglkg <0.5 <0.5 <0.5
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Customer Sample ID BH4 0.0-0.2 BH5 0.0-0.2 BH6 0.0-0.2
Amdel Sample Number 804141 804144 804147
Date Sampled 16/01/2008 16/01/2008 16/01/2008
svoC

Test/Reference PQL  Unit

Oxychlordane 0.5 mglkg <0.5 <0.5 <0.5
2,4,5,6-tetrachloro-m-xylene - Surrogate - % 98 105 102
2400 OP Pesticides in Soil by GCMS

Chlorpyrifos 0.5 mglkg <0.5 <0.5 <0.5
Chlorpyrifos Methyl 0.5 mglkg <0.5 <0.5 <0.5
Diazinon 0.5 mg/kg <0.5 <0.5 <0.5
Ethion 0.5 mglkg <0.5 <0.5 <0.5
Fenitrothion 0.5 mglkg <0.5 <0.5 <0.5
Fenthion 0.5 mglkg <0.5 <0.5 <0.5
Malathion 0.5 mgl/kg <0.5 <0.5 <0.5
Methyl Parathion 0.5 mglkg <0.5 <0.5 <0.5
Parathion 0.5 mg/kg <0.5 <0.5 <0.5
Ronnel 0.5 mglkg <0.5 <0.5 <0.5
Triphenyl Phosphate - Surrogate 1 % 125 Q09 145 Q09170
2100 PAH in Soil by GC

Acenaphthene 0.5 mgl/kg <0.5 <0.5 <0.5
Acenaphthylene 0.5 mglkg <0.5 <0.5 <0.5
Anthracene 0.5 mglkg <0.5 <0.5 <0.5
Benz(a)anthracene 0.5 mg/kg <0.5 <0.5 <0.5
Benzo(a)pyrene 0.5 mg/kg <0.5 <0.5 <0.5
Benzo(b)&(k)fluoranthene 1 mglkg <1 <1 <1
Benzo(g.h.i)perylene 0.5 mg/kg <0.5 <0.5 <0.5
Chrysene 0.5 mg/kg <0.5 <0.5 <0.5
Dibenz(ah)anthracene 0.5 mglkg <0.5 <0.5 <0.5
Fluoranthene 0.5 mglkg <0.5 <0.5 <0.5
Fluorene 0.5 mg/kg <0.5 <0.5 <0.5
Indeno(123-cd)pyrene 0.5 mglkg <0.5 <0.5 <0.5
Naphthalene 0.5 mgl/kg <0.5 <0.5 <0.5
Phenanthrene 0.5 mglkg <0.5 <0.5 <0.5
Pyrene 0.5 mg/kg <0.5 <0.5 <0.5
2-Fluorobiphenyl - Surrogate - % 101 103 115
p-Terphenyl-D14 - Surrogate - % 123 126 129
Anthracene-d10 - Surrogate - % 98 103 102
2600 PCBs in Soil by GC

Aroclor 1016DB 0.5 mg/kg <0.5 <0.5 <0.5
Aroclor 1221DB 0.5 mglkg <0.5 <0.5 <0.5
Aroclor 1232 and 1242 as totalDB 1 mglkg <1 <1 <1
Aroclor 1248 and 1254 as totalDB 1 mg/kg <1 <1 <1
Aroclor 1260DB 0.5 mg/kg <0.5 <0.5 <0.5
Total Polychlorinated biphenylsDB 1 mg/kg <1 <1 <1
Decachlorobiphenyl - PCB surrogate 1 % 118 114 120
2000 TPH (C10 - C36) in Soil by GC

C10-C14 Fraction 10 mglkg <10 <10 <10
C15-C28 Fraction 20 mglkg 20 22 67
C29-C36 Fraction 20 mglkg <20 22 58
Metals

Test/Reference PQL  Unit

3200 Tot Recov. Metals in Soil by ICPAES
Arsenic 3 mglkg 5.3 3.8 <3
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Customer Sample ID BH4 0.0-0.2 BH5 0.0-0.2 BH6 0.0-0.2
Amdel Sample Number 804141 804144 804147
Date Sampled 16/01/2008 16/01/2008 16/01/2008
Metals

Test/Reference PQL Unit

Cadmium 1 mglkg <1 <1 <1
Chromium 2 mgkg 24 30 35
Copper 1 mg/kg 15 15 16

Lead 5  mg/kg 6.8 11 12
Nickel 2 mg/kg 18 11 16

Zinc 2  mglkg 64 66 77

3400 Total Mercury in Soil by ICP-AES

Total Mercury 0.05 mg/kg 0.14 0.12 0.18
Miscellaneous

Test/Reference PQL Unit

5000 Moisture Content

% Moisture 1 % 15 26 21
Customer Sample ID BH7 0.0-0.2 BH8 0.0-0.2 BH9-0.0-0.2
Amdel Sample Number 804150 804153 804157
Date Sampled 16/01/2008 16/01/2008 16/01/2008
SvoC

Test/Reference PQL Unit

2300 OC Pesticides in Soil by GC-MS

a-BHC 0.5 mglkg <0.5 <0.5 <0.5
a-Chlordane 0.5 mglkg <0.5 <0.5 <0.5
a-Endosulfan 0.5 mg/kg 55 <0.5 <0.5
Aldrin 0.5 mglkg <0.5 <0.5 <0.5
b-BHC 0.5 mglkg <0.5 <0.5 <0.5
b-Endosulfan 0.5 mglkg 2.4 <0.5 <0.5
d-BHC 0.5 mglkg <0.5 <0.5 <0.5
DDD 0.5 mglkg <0.5 <0.5 <0.5
DDE 0.5 mglkg <0.5 <0.5 <0.5
DDT 0.5 mglkg <0.5 <0.5 <0.5
Dieldrin 0.5 mg/kg 30 0.9 <0.5
Endosulfan sulfate 0.5 mglkg 3.0 <0.5 <0.5
Endrin 0.5 mg/kg <0.5 <0.5 <0.5
Endrin Aldehyde 0.5 mg/kg <0.5 <0.5 <0.5
g-BHC 0.5 mglkg <0.5 <0.5 <0.5
g-Chlordane 0.5 mglkg <0.5 <0.5 <0.5
Heptachlor 0.5 mg/kg <0.5 <0.5 <0.5
Heptachlor epoxide 0.5 mglkg <0.5 <0.5 <0.5
Hexachlorobenzene (HCB) 0.5 mglkg <0.5 <0.5 <0.5
Methoxychlor 0.5 mglkg <0.5 <0.5 <0.5
Oxychlordane 0.5 mg/kg <0.5 <0.5 <0.5
2,4,5,6-tetrachloro-m-xylene - Surrogate - % 100 104 109
2400 OP Pesticides in Soil by GCMS

Chlorpyrifos 0.5 mglkg <0.5 <0.5 <0.5
Chlorpyrifos Methyl 0.5 mglkg <0.5 <05 <0.5
Diazinon 0.5 mg/kg <0.5 <0.5 <0.5
Ethion 0.5 mglkg <0.5 <0.5 <0.5
Fenitrothion 0.5 mg/kg <0.5 <0.5 <0.5
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Customer Sample ID BH7 0.0-0.2 BH8 0.0-0.2 BH9-0.0-0.2
Amdel Sample Number 804150 804153 804157
Date Sampled 16/01/2008 16/01/2008 16/01/2008
svoC

Test/Reference PQL Unit

Fenthion 0.5 mg/kg <0.5 <0.5 <0.5
Malathion 0.5 mglkg <0.5 <0.5 <0.5

Methyl Parathion 0.5 mg/kg <0.5 <0.5 <0.5
Parathion 0.5 mglkg <0.5 <0.5 <0.5

Ronnel 0.5 mg/kg <0.5 <0.5 <0.5
Triphenyl Phosphate - Surrogate 1 % Q09155 Q09 143 Qo9 157

Metals

Test/Reference PQL Unit

3200 Tot Recov. Metals in Soil by ICPAES

Arsenic 3 mgkg 4.8 44 <3
Cadmium 1 mglkg <1 <1 <1
Chromium 2 mgkg 14 29 24
Copper 1 mg/kg 58 950 20

Lead 5  mg/kg 15 26 11
Nickel 2 mg/kg 7.9 15 13

Zinc 2 mg/kg 110 150 77

3400 Total Mercury in Soil by ICP-AES

Total Mercury 0.05 mg/kg 2.6 1.2 1.2
Miscellaneous

Test/Reference PQL Unit

5000 Moisture Content

% Moisture 1 % 7 26 24
Customer Sample ID BH10 0.0-0.2 BH11 0.0-0.2 BH12 0.0-0.2
Amdel Sample Number 804160 804162 804165
Date Sampled 16/01/2008 16/01/2008 16/01/2008
SvoC

Test/Reference PQL Unit

2300 OC Pesticides in Soil by GC-MS

a-BHC 0.5 mglkg <0.5 <0.5 <0.5
a-Chlordane 0.5 mglkg <0.5 <0.5 <0.5
a-Endosulfan 0.5 mg/kg <0.5 <0.5 <0.5
Aldrin 0.5 mglkg <0.5 <0.5 <0.5
b-BHC 0.5 mg/kg <0.5 <0.5 <0.5
b-Endosulfan 0.5 mglkg <0.5 <0.5 <0.5
d-BHC 0.5 mglkg <0.5 <0.5 <0.5
DDD 0.5 mglkg <0.5 <0.5 <0.5
DDE 0.5 mg/kg <0.5 <0.5 <0.5
DDT 0.5 mglkg <0.5 <0.5 <0.5
Dieldrin 0.5 mg/kg <0.5 <0.5 <0.5
Endosulfan sulfate 0.5 mglkg <0.5 <0.5 <0.5
Endrin 0.5 mg/kg <0.5 <0.5 <0.5
Endrin Aldehyde 0.5 mg/kg <0.5 <0.5 <0.5
g-BHC 0.5 mg/kg <0.5 <0.5 <0.5
g-Chlordane 0.5 mglkg <0.5 <0.5 <0.5
Heptachlor 0.5 mglkg <0.5 <0.5 <0.5
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Customer Sample ID BH10 0.0-0.2 BH11 0.0-0.2 BH12 0.0-0.2
Amdel Sample Number 804160 804162 804165
Date Sampled 16/01/2008 16/01/2008 16/01/2008
svoC

Test/Reference PQL  Unit

Heptachlor epoxide 0.5 mglkg <0.5 <0.5 <0.5
Hexachlorobenzene (HCB) 0.5 mglkg <0.5 <0.5 <0.5
Methoxychlor 0.5 mglkg <0.5 <0.5 <0.5
Oxychlordane 0.5 mglkg <0.5 <0.5 <0.5
2,4,5,6-tetrachloro-m-xylene - Surrogate - % 101 98 107
2400 OP Pesticides in Soil by GCMS

Chlorpyrifos 0.5 mglkg <0.5 <0.5 <0.5
Chlorpyrifos Methyl 0.5 mglkg <0.5 <0.5 <0.5
Diazinon 0.5 mglkg <0.5 <0.5 <0.5
Ethion 0.5 mgl/kg <0.5 <0.5 <0.5
Fenitrothion 0.5 mglkg <0.5 <0.5 <0.5
Fenthion 0.5 mg/kg <0.5 <0.5 <0.5
Malathion 0.5 mglkg <0.5 <0.5 <0.5
Methyl Parathion 0.5 mg/kg <0.5 <0.5 <0.5
Parathion 0.5 mglkg <0.5 <0.5 <0.5
Ronnel 0.5 mg/kg <0.5 <0.5 <0.5
Triphenyl Phosphate - Surrogate 1 % 128 126 Q09153
Metals

Test/Reference PQL Unit

3200 Tot Recov. Metals in Soil by ICPAES

Arsenic 3 mgkg <3 <3 5.0
Cadmium 1 mg/kg <1 <1 <1
Chromium 2 mgkg 10 19 25
Copper 1 mglkg 11 12 17

Lead 5  mg/kg <5 6.9 7.9
Nickel 2 mg/kg 6.3 10 16

Zinc 2 mg/kg 38 68 68

3400 Total Mercury in Soil by ICP-AES

Total Mercury 0.05 mg/kg 5.9 1.3 1.9
Miscellaneous

Test/Reference PQL  Unit

5000 Moisture Content

% Moisture 1 % 8 18 18
Customer Sample ID BH13 0.0-0.2 BH14 0.0-0.2 BH15 0.0-0.2
Amdel Sample Number 804168 804171 804174
Date Sampled 16/01/2008 16/01/2008 16/01/2008
SvoC

Test/Reference PQL Unit

2300 OC Pesticides in Soil by GC-MS

a-BHC 0.5 mgl/kg <0.5 <0.5 <0.5
a-Chlordane 0.5 mglkg <0.5 <0.5 <0.5
a-Endosulfan 0.5 mg/kg <0.5 <0.5 <0.5
Aldrin 0.5 mglkg <0.5 <0.5 <0.5
b-BHC 0.5 mgl/kg <0.5 <0.5 <0.5
b-Endosulfan 0.5 mgl/kg <0.5 <0.5 <0.5
d-BHC 0.5 mglkg <0.5 <0.5 <0.5
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Customer Sample ID BH13 0.0-0.2 BH14 0.0-0.2 BH15 0.0-0.2
Amdel Sample Number 804168 804171 804174
Date Sampled 16/01/2008 16/01/2008 16/01/2008
svoC

Test/Reference PQL Unit

DDD 0.5 mg/kg <0.5 <0.5 <0.5
DDE 0.5 mg/kg <0.5 <0.5 <0.5
DDT 0.5 mg/kg <0.5 <0.5 <0.5
Dieldrin 0.5 mglkg <0.5 <0.5 <0.5
Endosulfan sulfate 0.5 mg/kg <0.5 <0.5 <0.5
Endrin 0.5 mg/kg <0.5 <0.5 <0.5
Endrin Aldehyde 0.5 mglkg <0.5 <0.5 <0.5
g-BHC 0.5 mg/kg <0.5 <0.5 <0.5
g-Chlordane 0.5 mglkg <0.5 <0.5 <0.5
Heptachlor 0.5 mglkg <0.5 <0.5 <0.5
Heptachlor epoxide 0.5 mglkg <0.5 <0.5 <0.5
Hexachlorobenzene (HCB) 0.5 mglkg <0.5 <0.5 <0.5
Methoxychlor 0.5 mglkg <0.5 <0.5 <0.5
Oxychlordane 0.5 mglkg <0.5 <0.5 <0.5
2,4,5,6-tetrachloro-m-xylene - Surrogate - % 107 101 99
2400 OP Pesticides in Soil by GCMS

Chlorpyrifos 0.5 mglkg <0.5 <0.5 <0.5
Chlorpyrifos Methyl 0.5 mglkg <0.5 <0.5 <0.5
Diazinon 0.5 mg/kg <0.5 <0.5 <0.5
Ethion 0.5 mg/kg <0.5 <0.5 <0.5
Fenitrothion 0.5 mglkg <0.5 <0.5 <0.5
Fenthion 0.5 mg/kg <0.5 <0.5 <0.5
Malathion 0.5 mglkg <0.5 <0.5 <0.5
Methyl Parathion 0.5 mg/kg <0.5 <0.5 <0.5
Parathion 0.5 mglkg <0.5 <0.5 <0.5
Ronnel 0.5 mg/kg <0.5 <0.5 <0.5
Triphenyl Phosphate - Surrogate 1 % 105 112 106
Metals

Test/Reference PQL Unit

3200 Tot Recov. Metals in Soil by ICPAES

Arsenic 3 mglkg <3 35 <3
Cadmium 1 mg/kg <1 <1 <1
Chromium 2 mgkg 28 40 20
Copper 1 mglkg 16 20 22
Lead 5  mg/kg 7.6 20 10
Nickel 2 mg/kg 17 23 12
Zinc 2 mg/kg 64 92 73
3400 Total Mercury in Soil by ICP-AES

Total Mercury 0.05 mg/kg 1.1 0.63 1.1
Miscellaneous

Test/Reference PQL Unit

5000 Moisture Content

% Moisture 1 % 23 28 22
Customer Sample ID BH16 0.3-0.4

Amdel Sample Number 804175

Date Sampled 16/01/2008
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Customer Sample ID BH16 0.3-0.4
Amdel Sample Number 804175

Date Sampled 16/01/2008
svocC

Test/Reference PQL  Unit

2300 OC Pesticides in Soil by GC-MS

a-BHC 0.5 mg/kg <0.5
a-Chlordane 0.5 mglkg <0.5
a-Endosulfan 0.5 mglkg <0.5
Aldrin 0.5 mg/kg <0.5
b-BHC 0.5 mg/kg <0.5
b-Endosulfan 0.5 mglkg <0.5
d-BHC 0.5 mg/kg <0.5
DDD 0.5 mglkg <0.5
DDE 0.5 mg/kg <0.5
DDT 0.5 mglkg <0.5
Dieldrin 0.5 mg/kg <0.5
Endosulfan sulfate 0.5 mglkg <0.5
Endrin 0.5 mg/kg <0.5
Endrin Aldehyde 0.5 mgl/kg <0.5
g-BHC 0.5 mglkg <0.5
g-Chlordane 0.5 mgl/kg <0.5
Heptachlor 0.5 mg/kg <0.5
Heptachlor epoxide 0.5 mglkg <0.5
Hexachlorobenzene (HCB) 0.5 mglkg <0.5
Methoxychlor 0.5 mgl/kg <0.5
Oxychlordane 0.5 mglkg <0.5
2,4,5,6-tetrachloro-m-xylene - Surrogate - % 102
2400 OP Pesticides in Soil by GCMS

Chlorpyrifos 0.5 mg/kg <0.5
Chlorpyrifos Methyl 0.5 mglkg <0.5
Diazinon 0.5 mg/kg <0.5
Ethion 0.5 mglkg <0.5
Fenitrothion 0.5 mg/kg <0.5
Fenthion 0.5 mglkg <0.5
Malathion 0.5 mg/kg <0.5
Methyl Parathion 0.5 mg/kg <0.5
Parathion 0.5 mg/kg <0.5
Ronnel 0.5 mglkg <0.5
Triphenyl Phosphate - Surrogate 1 % 113
Metals

Test/Reference PQL Unit

3200 Tot Recov. Metals in Soil by ICPAES

Arsenic 3  mglkg 3.2

Cadmium 1 mg/kg <1

Chromium 2 mglkg 31

Copper 1 mg/kg 18

Lead 5 mg/kg 9.0

Nickel 2  mglkg 20

Zinc 2 mg/kg 74

3400 Total Mercury in Soil by ICP-AES

Total Mercury 0.05 mg/kg 1.3

Miscellaneous

Test/Reference PQL Unit
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Customer Sample ID BH16 0.3-0.4
Amdel Sample Number 804175

Date Sampled 16/01/2008
Miscellaneous

Test/Reference PQL Unit

5000 Moisture Content
% Moisture 1 % 18

Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description Extracted

1100 BTEX &(C6-C9) in Soil by P&T 18/01/2008
2000 TPH (C10 - C36) in Soil by GC 18/01/2008
2100 PAH in Soil by GC 18/01/2008
2300 OC Pesticides in Soil by GC-MS 18/01/2008
2400 OP Pesticides in Soil by GCMS 18/01/2008
2600 PCBs in Soil by GC 21/01/2008
3200 Tot Recov. Metals in Soil by ICPAES 18/01/2008
3400 Total Mercury in Soil by ICP-AES 18/01/2008

5000 Moisture Content

Analysed

21/01/2008
21/01/2008
24/01/2008
24/01/2008
24/01/2008
22/01/2008
22/01/2008
23/01/2008
21/01/2008
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Amdel Internal Quality Control Review
General

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

. Proficiency Trial results are available on request.

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

. Results are uncorrected for matrix spike or surrogate recoveries.

. Test samples duplicated or spiked, are for this job only and are identified in the following QC report.

SVOC analyses on waters are performed on homogenized, unfiltered sample, unless noted otherwise.

. When individual results are qualified in the body of a report, refer to the qualifier descriptions that follow.

. The 'Sum of PAHSs' result in the body of the report is the sum of any positive results.

. Sampled Dates quoted in this report are those listed on the COC or sample jars; if no sample dates are noted, the date
the samples are received at the laboratory have been used

10. Matrix Spike recoveries are calculated on an 'As Received' basis; the parent sample result is moisture corrected after the

%recovery is determined

Holding Times

Please refer to 'Sampling and Preservation Chart for Soils & Waters' for holding times. (Amdel form AS-FOR-ADM-020)

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

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

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

** Note: pH duplicates below are expressed as a range not as an RPD.

Quality Control Results

Laboratory: EN_METALS

Acceptance Pass |Qualifying
Sample, Test, Result Reference Units Result 1 Limits Limits| Codes

805306 [ Method Blank ]
3200 Tot Recov. Metals in Soil by ICPAES

Arsenic mg/kg <3 <3 T

Cadmium mg/kg <1 <1 T

Chromium mg/kg <2 <2 T

Copper mg/kg <1 <1 T

Lead mg/kg <5 <5 T

Nickel mg/kg <2 <2 T

Zinc mg/kg <2 <2 T

805339 [ Method Blank ]
3400 Total Mercury in Soil by ICP-AES

Total Mercury [ mong <0.05 <0.05 T
805307 [ Laboratory Control Sample ]
3200 Tot Recov. Metals in Soil by ICPAES Expected Value | Percent Recovery
Arsenic mg/kg 49 50.0 98 70-130 % T
Cadmium mg/kg 50 50.0 100 70-130 % T
Chromium mg/kg 50 50.0 99 70-130 % T
Copper mg/kg 51 50.0 102 70-130 % T
Lead mg/kg 51 50.0 101 70-130 % T
Nickel mg/kg 51 50.0 102 70-130 % T
Zinc mg/kg 52 50.0 105 70-130 % T
805340 [ Laboratory Control Sample ]
3400 Total Mercury in Soil by ICP-AES Expected Value | Percent Recovery
Total Mercury I mg/kg 0.48 0.5 95 75-125 % T
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Laboratory: EN_METALS

@) amdel

. Acceptance Pass |Qualifying
Sample, Test, Result Reference Units Result 1 Limits Limits| Codes

804532 [ Duplicate of 804138 ]
3200 Tot Recov. Metals in Soil by ICPAES Result 2 RPD

Arsenic mg/kg <3 <3 <1 0-30 % T

Cadmium mg/kg <1 <1 <1 0-30 % T

Chromium mg/kg 39 38 1 0-30 % T

Copper mg/kg 13 13 2 0-30 % T

Lead mg/kg 9.3 9.8 5 0-30 % T

Nickel mg/kg 19 19 <1 0-30 % T

Zinc mg/kg 78 80 2 0-30 % T
804533 [ Duplicate of 804171 ]
3200 Tot Recov. Metals in Soil by ICPAES Result 2 RPD

Arsenic mg/kg 3.7 3.5 5 0-30 % T

Cadmium mg/kg <1 <1 <1 0-30 % T

Chromium mg/kg 44 40 9 0-30 % T

Copper mg/kg 20 20 <1 0-30 % T

Lead mg/kg 20 20 3 0-30 % T

Nickel mg/kg 23 23 1 0-30 % T

Zinc mg/kg 93 92 1 0-30 % T
804534 [ Duplicate of 804138 ]
3400 Total Mercury in Soil by ICP-AES Result 2 RPD

Total Mercury mg/kg 0.13 0.14 13 0-30 % I T
804535 [ Duplicate of 804171 ]
3400 Total Mercury in Soil by ICP-AES Result 2 RPD

Total Mercury mg/kg 0.61 0.63 3 0-30 % I T
Laboratory: EN_SVOC

. Acceptance Pass |Qualifying
Sample, Test, Result Reference Units Result 1 Limits Limits| Codes
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Laboratory: EN_SVOC

. Acceptance Pass |Qualifying
Sample, Test, Result Reference Units Result 1 Limits Limits| Codes
805290 [ Method Blank ]
2000 TPH (C10 - C36) in Soil by GC
C10-C14 Fraction mg/kg <10 <10 T
C15-C28 Fraction mg/kg <20 <20 T
C29-C36 Fraction mg/kg <20 <20 T
2100 PAH in Soil by GC
Acenaphthene mg/kg <0.5 <05 T
Acenaphthylene mg/kg <0.5 <05 T
Anthracene mg/kg <0.5 <05 T
Benz(a)anthracene mg/kg <0.5 <05 T
Benzo(a)pyrene mg/kg <0.5 <05 T
Benzo(b)&(k)fluoranthene mg/kg <1 <1 T
Benzo(g.h.i)perylene mg/kg <0.5 <0.5 T
Chrysene mg/kg <0.5 <05 T
Dibenz(ah)anthracene mg/kg <0.5 <05 T
Fluoranthene mg/kg <0.5 <05 T
Fluorene mg/kg <0.5 <0.5 T
Indeno(123-cd)pyrene mg/kg <0.5 <05 T
Naphthalene mg/kg <0.5 <05 T
Phenanthrene mg/kg <0.5 <05 T
Pyrene mg/kg <0.5 <05 T
Sum of PAHs mg/kg <0.5 <05 T
2-Fluorobiphenyl - Surrogate % 106 70-130 % T
Anthracene-d10 - Surrogate % 100 70-130 % T
p-Terphenyl-D14 - Surrogate % 106 70-130 % T
2300 OC Pesticides in Soil by GC-MS
a-BHC mg/kg <0.5 <0.5 T
a-Chlordane mg/kg <0.5 <0.5 T
a-Endosulfan mg/kg <0.5 <05 T
Aldrin mg/kg <0.5 <05 T
b-BHC mg/kg <0.5 <0.5 T
b-Endosulfan mg/kg <0.5 <0.5 T
d-BHC mg/kg <0.5 <05 T
DDD mg/kg <0.5 <05 T
DDE mg/kg <0.5 <05 T
DDT mg/kg <0.5 <05 T
Dieldrin mg/kg <0.5 <0.5 T
Endosulfan sulfate mg/kg <0.5 <0.5 T
Endrin mg/kg <0.5 <0.5 T
Endrin Aldehyde mg/kg <0.5 <05 T
g-BHC mg/kg <0.5 <05 T
g-Chlordane mg/kg <0.5 <05 T
Heptachlor mg/kg <0.5 <0.5 T
Heptachlor epoxide mg/kg <0.5 <0.5 T
Hexachlorobenzene (HCB) mg/kg <0.5 <0.5 T
Methoxychlor mg/kg <0.5 <0.5 T
Oxychlordane mg/kg <0.5 <05 T
2,4,5,6-tetrachloro-m-xylene - Surrogate % 101 70-130 % T
2400 OP Pesticides in Soil by GCMS
Chlorpyrifos mg/kg <0.5 <0.5 T
Chlorpyrifos Methyl mg/kg <0.5 <0.5 T
Diazinon mg/kg <0.5 <05 T
Ethion mg/kg <0.5 <0.5 T
Fenitrothion mg/kg <0.5 <05 T
Fenthion mg/kg <0.5 <05 T
Malathion mg/kg <0.5 <0.5 T
Methyl Parathion mg/kg <0.5 <0.5 T
Parathion mg/kg <0.5 <05 T
Ronnel mg/kg <0.5 <0.5 T
Triphenyl Phosphate - Surrogate % 99 70-130 % T
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Laboratory: EN_SVOC

. Acceptance Pass |Qualifying
Sample, Test, Result Reference Units Result 1 Limits Limits| Codes

805383 [ Method Blank ]

2300 OC Pesticides in Soil by GC-MS
a-BHC mg/kg <0.5 <05 T
a-Chlordane mg/kg <0.5 <0.5 T
a-Endosulfan mg/kg <0.5 <0.5 T
Aldrin mg/kg <0.5 <05 T
b-BHC mg/kg <0.5 <05 T
b-Endosulfan mg/kg <0.5 <05 T
d-BHC mg/kg <0.5 <05 T
DDD mg/kg <0.5 <05 T
DDE mg/kg <0.5 <0.5 T
DDT mg/kg <0.5 <0.5 T
Dieldrin mg/kg <0.5 <05 T
Endosulfan sulfate mg/kg <0.5 <05 T
Endrin mg/kg <0.5 <05 T
Endrin Aldehyde mg/kg <0.5 <0.5 T
g-BHC mg/kg <0.5 <0.5 T
g-Chlordane mg/kg <0.5 <05 T
Heptachlor mg/kg <0.5 <05 T
Heptachlor epoxide mg/kg <0.5 <0.5 T
Hexachlorobenzene (HCB) mg/kg <0.5 <05 T
Methoxychlor mg/kg <0.5 <0.5 T
Oxychlordane mg/kg <0.5 <0.5 T
2,4,5,6-tetrachloro-m-xylene - Surrogate % 117 70-130 % T

2400 OP Pesticides in Soil by GCMS
Chlorpyrifos mg/kg <0.5 <05 T
Chlorpyrifos Methyl mg/kg <0.5 <05 T
Diazinon mg/kg <0.5 <05 T
Ethion mg/kg <0.5 <0.5 T
Fenitrothion mg/kg <0.5 <0.5 T
Fenthion mg/kg <0.5 <05 T
Malathion mg/kg <0.5 <05 T
Methyl Parathion mg/kg <0.5 <05 T
Parathion mg/kg <0.5 <05 T
Ronnel mg/kg <0.5 <0.5 T
Triphenyl Phosphate - Surrogate % 114 70-130 % T

807754 [ Method Blank ]

2600 PCBs in Soil by GC
Aroclor 1016 mg/kg <0.5 <0.5 T
Aroclor 1221 mg/kg <0.5 <05 T
Aroclor 1232 and 1242 as total mg/kg <1 <1 T
Aroclor 1248 and 1254 as total mg/kg <1 <1 T
Aroclor 1260 mg/kg <0.5 <05 T
Total Polychlorinated biphenyls mg/kg <1 <1 T
Decachlorobiphenyl - PCB surrogate % 124 70-130 % T

805292 [ Laboratory Control Sample ]

2000 TPH (C10 - C36) in Soil by GC Expected Value | Percent Recovery
C10-C14 Fraction mg/kg 110 125.0 90 70-130 %
C15-C28 Fraction mg/kg 120 125.0 94 70-130 % T
C29-C36 Fraction mg/kg 110 125.0 84 70-130 % T
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Laboratory: EN_SVOC

¢)amdel

. Acceptance Pass |Qualifying
Sample, Test, Result Reference Units Result 1 Limits Limits| Codes
805293 [ Laboratory Control Sample ]
2100 PAH in Soil by GC Expected Value | Percent Recovery
Acenaphthene mg/kg 1.9 2.0 94 70-130 % T
Acenaphthylene mg/kg 21 2.0 104 70-130 % T
Anthracene mg/kg 2.0 2.0 100 70-130 % T
Benz(a)anthracene mg/kg 23 2.0 113 70-130 % T
Benzo(a)pyrene mg/kg 23 2.0 117 70-130 % T
Benzo(b)&(k)fluoranthene mg/kg 4.9 4.0 124 70-130 % T
Benzo(g.h.i)perylene mg/kg 1.9 2.0 94 70-130 % T
Chrysene mg/kg 1.9 2.0 93 70-130 % T
Dibenz(ah)anthracene mg/kg 1.7 2.0 85 70-130 % T
Fluoranthene mg/kg 2.1 2.0 105 70-130 % T
Fluorene mg/kg 1.9 2.0 94 70-130 % T
Indeno(123-cd)pyrene mg/kg 22 2.0 108 70-130 % T
Naphthalene mg/kg 1.9 2.0 95 70-130 % T
Phenanthrene mg/kg 1.9 2.0 94 70-130 % T
Pyrene mg/kg 21 2.0 103 70-130 % T
2-Fluorobiphenyl - Surrogate % 105 70-130 % T
Anthracene-d10 - Surrogate % 96 70-130 % T
p-Terphenyl-D14 - Surrogate % 106 70-130 % T
2300 OC Pesticides in Soil by GC-MS Expected Value | Percent Recovery
a-BHC mg/kg 23 2.0 114 70-130 % T
a-Chlordane mg/kg 2.0 2.0 102 70-130 % T
a-Endosulfan mg/kg 2.1 2.0 103 70-130 % T
Aldrin mg/kg 1.9 2.0 95 70-130 % T
b-BHC mg/kg 2.0 2.0 98 70-130 % T
b-Endosulfan mg/kg 2.3 2.0 113 70-130 % T
d-BHC mg/kg 2.0 2.0 99 70-130 % T
DDD mg/kg 23 2.0 113 70-130 % T
DDE mg/kg 22 2.0 109 70-130 % T
DDT mg/kg 2.1 2.0 106 70-130 % T
Dieldrin mg/kg 2.1 2.0 104 70-130 % T
Endosulfan sulfate mg/kg 2.3 2.0 117 70-130 % T
Endrin mg/kg 2.6 2.0 130 70-130 % T
Endrin Aldehyde mg/kg 1.9 2.0 95 70-130 % T
g-BHC mg/kg 2.0 2.0 99 70-130 % T
g-Chlordane mg/kg 21 2.0 106 70-130 % T
Heptachlor mg/kg 1.8 2.0 91 70-130 % T
Heptachlor epoxide mg/kg 1.8 2.0 90 70-130 % T
Hexachlorobenzene (HCB) mg/kg <0.5 2.0 0 70-130 % F
Methoxychlor mg/kg 23 2.0 115 70-130 % T
2,4,5,6-tetrachloro-m-xylene - Surrogate % 93 70-130 % T
2400 OP Pesticides in Soil by GCMS Expected Value | Percent Recovery
Chlorpyrifos mg/kg 22 2.0 112 70-130 % T
Chlorpyrifos Methyl mg/kg 1.9 2.0 94 70-130 % T
Diazinon mg/kg 21 2.0 104 70-130 % T
Ethion mg/kg 22 2.0 111 70-130 % T
Fenitrothion mg/kg 1.8 2.0 90 70-130 % T
Fenthion mg/kg 2.0 2.0 101 70-130 % T
Malathion mg/kg 1.9 2.0 94 70-130 % T
Methyl Parathion mg/kg 1.7 2.0 85 70-130 % T
Parathion mg/kg 1.8 2.0 90 70-130 % T
Ronnel mg/kg 1.9 2.0 97 70-130 % T
Triphenyl Phosphate - Surrogate % 116 70-130 % T

First Reported: 25 January 2008
Date Printed: 25 January 2008

Amdel Ltd 1/21 Smallwood Pl Murarrie QLD Australia 4172

ABN: 30 008 127 802 Telephone: (07) 3902 4600 Facsimile: (07) 3902 4646

Page 15 of 21

Final Report Number : 277487



Laboratory: EN_SVOC

¢)amdel

. Acceptance Pass |Qualifying
Sample, Test, Result Reference Units Result 1 Limits Limits| Codes

805385 [ Laboratory Control Sample ]

2300 OC Pesticides in Soil by GC-MS Expected Value | Percent Recovery
a-BHC mg/kg 2.4 2.0 121 70-130 % T
a-Chlordane mg/kg 1.8 2.0 88 70-130 % T
a-Endosulfan mg/kg 1.9 2.0 94 70-130 % T
Aldrin mg/kg 2.1 2.0 107 70-130 % T
b-BHC mg/kg 1.8 2.0 92 70-130 % T
b-Endosulfan mg/kg 24 2.0 119 70-130 % T
d-BHC mg/kg 22 2.0 109 70-130 % T
DDD mg/kg 1.8 2.0 88 70-130 % T
DDE mg/kg 1.9 2.0 95 70-130 % T
DDT mg/kg 22 2.0 111 70-130 % T
Dieldrin mg/kg 1.9 2.0 96 70-130 % T
Endosulfan sulfate mg/kg 1.7 2.0 85 70-130 % T
Endrin mg/kg 2.7 2.0 135 70-130 % F Q13
Endrin Aldehyde mg/kg 14 2.0 72 70-130 % T
g-BHC mg/kg 1.9 2.0 95 70-130 % T
g-Chlordane mg/kg 1.8 2.0 90 70-130 % T
Heptachlor mg/kg 2.0 2.0 98 70-130 % T
Heptachlor epoxide mg/kg 1.8 2.0 92 70-130 % T
Methoxychlor mg/kg 1.8 2.0 92 70-130 % T
2,4,5,6-tetrachloro-m-xylene - Surrogate % 101 70-130 % T

2400 OP Pesticides in Soil by GCMS Expected Value | Percent Recovery
Chlorpyrifos mg/kg 2.1 2.0 104 70-130 % T
Chlorpyrifos Methyl mg/kg 1.8 2.0 90 70-130 % T
Diazinon mg/kg 1.8 2.0 91 70-130 % T
Ethion mg/kg 1.8 2.0 91 70-130 % T
Fenitrothion mg/kg 1.8 2.0 89 70-130 % T
Fenthion mg/kg 1.9 2.0 96 70-130 % T
Malathion mg/kg 23 2.0 117 70-130 % T
Methyl Parathion mg/kg 1.8 2.0 92 70-130 % T
Parathion mg/kg 21 2.0 104 70-130 % T
Ronnel mg/kg 1.8 2.0 90 70-130 % T
Triphenyl Phosphate - Surrogate % 108 70-130 % T

804536 [ Duplicate of 804138 ]

2300 OC Pesticides in Soil by GC-MS Result 2 RPD
a-BHC mg/kg <0.5 <0.5 <1 0-30 % T
a-Chlordane mg/kg <0.5 <0.5 <1 0-30 % T
a-Endosulfan mg/kg <0.5 <0.5 <1 0-30 % T
Aldrin mg/kg <0.5 <0.5 <1 0-30 % T
b-BHC mg/kg <0.5 <0.5 <1 0-30 % T
b-Endosulfan mg/kg <0.5 <0.5 <1 0-30 % T
d-BHC mg/kg <0.5 <0.5 <1 0-30 % T
DDD mg/kg <0.5 <0.5 <1 0-30 % T
DDE mg/kg <0.5 <0.5 <1 0-30 % T
DDT mg/kg <0.5 <0.5 <1 0-30 % T
Dieldrin mg/kg <0.5 <0.5 <1 0-30 % T
Endosulfan sulfate mg/kg <0.5 <0.5 <1 0-30 % T
Endrin mg/kg <0.5 <0.5 <1 0-30 % T Q02
Endrin Aldehyde mg/kg <0.5 <0.5 <1 0-30 % T
g-BHC mg/kg <0.5 <0.5 <1 0-30 % T
g-Chlordane mg/kg <0.5 <0.5 <1 0-30 % T
Heptachlor mg/kg <0.5 <0.5 <1 0-30 % T
Heptachlor epoxide mg/kg <0.5 <0.5 <1 0-30 % T
Hexachlorobenzene (HCB) mg/kg <0.5 <0.5 <1 0-30 % T
Methoxychlor mg/kg <0.5 <0.5 <1 0-30 % T
Oxychlordane mg/kg <0.5 <0.5 <1 0-30 % T
2,4,5,6-tetrachloro-m-xylene - Surrogate % 103 70-130 % T
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Laboratory: EN_SVOC

¢)amdel

. Acceptance Pass |Qualifying
Sample, Test, Result Reference Units Result 1 Limits Limits| Codes

804537 [ Duplicate of 804171 ]

2300 OC Pesticides in Soil by GC-MS Result 2 RPD
a-BHC mg/kg <0.5 <0.5 <1 0-30 % T
a-Chlordane mg/kg <0.5 <0.5 <1 0-30 % T
a-Endosulfan mg/kg <0.5 <0.5 <1 0-30 % T
Aldrin mg/kg <0.5 <0.5 <1 0-30 % T
b-BHC mg/kg <0.5 <0.5 <1 0-30 % T
b-Endosulfan mg/kg <0.5 <0.5 <1 0-30 % T
d-BHC mg/kg <0.5 <0.5 <1 0-30 % T
DDD mg/kg <0.5 <0.5 <1 0-30 % T
DDE mg/kg <0.5 <0.5 <1 0-30 % T
DDT mg/kg <0.5 <0.5 <1 0-30 % T
Dieldrin mg/kg <0.5 <0.5 <1 0-30 % T
Endosulfan sulfate mg/kg <0.5 <0.5 <1 0-30 % T
Endrin mg/kg <0.5 <0.5 <1 0-30 % T
Endrin Aldehyde mg/kg <0.5 <0.5 <1 0-30 % T
g-BHC mg/kg <0.5 <0.5 <1 0-30 % T
g-Chlordane mg/kg <0.5 <0.5 <1 0-30 % T
Heptachlor mg/kg <0.5 <0.5 <1 0-30 % T
Heptachlor epoxide mg/kg <0.5 <0.5 <1 0-30 % T
Hexachlorobenzene (HCB) mg/kg <0.5 <0.5 <1 0-30 % T
Methoxychlor mg/kg <0.5 <0.5 <1 0-30 % T
Oxychlordane mg/kg <0.5 <0.5 <1 0-30 % T
2,4,5,6-tetrachloro-m-xylene - Surrogate % 102 70-130 % T

804538 [ Duplicate of 804138 ]

2400 OP Pesticides in Soil by GCMS Result 2 RPD
Chlorpyrifos mg/kg <0.5 <0.5 <1 0-30 % T
Chlorpyrifos Methyl mg/kg <0.5 <0.5 <1 0-30 % T
Diazinon mg/kg <0.5 <0.5 <1 0-30 % T
Ethion mg/kg <0.5 <0.5 <1 0-30 % T
Fenitrothion mg/kg <0.5 <0.5 <1 0-30 % T
Fenthion mg/kg <0.5 <0.5 <1 0-30 % T
Malathion mg/kg <0.5 <0.5 <1 0-30 % T
Methyl Parathion mg/kg <0.5 <0.5 <1 0-30 % T
Parathion mg/kg <0.5 <0.5 <1 0-30 % T
Ronnel mg/kg <0.5 <0.5 <1 0-30 % T
Triphenyl Phosphate - Surrogate % 158 70-130 % F Q09

804539 [ Duplicate of 804171 ]

2400 OP Pesticides in Soil by GCMS Result 2 RPD
Chlorpyrifos mg/kg <0.5 <0.5 <1 0-30 % T
Chlorpyrifos Methyl mg/kg <0.5 <0.5 <1 0-30 % T
Diazinon mg/kg <0.5 <0.5 <1 0-30 % T
Ethion mg/kg <0.5 <0.5 <1 0-30 % T
Fenitrothion mg/kg <0.5 <0.5 <1 0-30 % T
Fenthion mg/kg <0.5 <0.5 <1 0-30 % T
Malathion mg/kg <0.5 <0.5 <1 0-30 % T
Methyl Parathion mg/kg <0.5 <0.5 <1 0-30 % T
Parathion mg/kg <0.5 <0.5 <1 0-30 % T
Ronnel mg/kg <0.5 <0.5 <1 0-30 % T
Triphenyl Phosphate - Surrogate % 111 70-130 % T
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Laboratory: EN_SVOC

¢)amdel

. Acceptance Pass |Qualifying
Sample, Test, Result Reference Units Result 1 Limits Limits| Codes

804540 [ Duplicate of 804138 ]

2100 PAH in Soil by GC Result 2 RPD
Acenaphthene mg/kg <0.5 <0.5 <1 0-30 % T
Acenaphthylene mg/kg <0.5 <0.5 <1 0-30 % T
Anthracene mg/kg <0.5 <0.5 <1 0-30 % T
Benz(a)anthracene mg/kg <0.5 <0.5 <1 0-30 % T
Benzo(a)pyrene mg/kg <0.5 <0.5 <1 0-30 % T
Benzo(b)&(k)fluoranthene mg/kg <1 <1 <1 0-30 % T
Benzo(g.h.i)perylene mg/kg <0.5 <0.5 <1 0-30 % T
Chrysene mg/kg <0.5 <0.5 <1 0-30 % T
Dibenz(ah)anthracene mg/kg <0.5 <0.5 <1 0-30 % T
Fluoranthene mg/kg <0.5 <0.5 <1 0-30 % T
Fluorene mg/kg <0.5 <0.5 <1 0-30 % T
Indeno(123-cd)pyrene mg/kg <0.5 <0.5 <1 0-30 % T
Naphthalene mg/kg <0.5 <0.5 <1 0-30 % T
Phenanthrene mg/kg <0.5 <0.5 <1 0-30 % T
Pyrene mg/kg <0.5 <0.5 <1 0-30 % T
2-Fluorobiphenyl - Surrogate % 80 70-130 % T
Anthracene-d10 - Surrogate % 95 70-130 % T
p-Terphenyl-D14 - Surrogate % 128 70-130 % T

804541 [ Duplicate of 804221 ]

2600 PCBs in Soil by GC Result 2 RPD
Aroclor 1016DB mg/kg <0.5 <0.5 <1 0-30 % T
Aroclor 1221DB mg/kg <0.5 <0.5 <1 0-30 % T
Aroclor 1232 and 1242 as totalDB mg/kg <1 <1 <1 0-30 % T
Aroclor 1248 and 1254 as totalDB mg/kg <1 <1 <1 0-30 % T
Aroclor 1260DB mg/kg <0.5 <0.5 <1 0-30 % T
Decachlorobiphenyl - PCB surrogate % 114 70-130 % T

804542 [ Duplicate of 804138 ]

2000 TPH (C10 - C36) in Soil by GC Result 2 RPD
C10-C14 Fraction mg/kg <10 <10 <1 0-30 % T
C15-C28 Fraction mg/kg 41 37 11 0-30 %
C29-C36 Fraction mg/kg 49 30 50 0-30 % Q15

804546 [ Spike of 804138 ]

2300 OC Pesticides in Soil by GC-MS Spike Value Percent Recovery
a-BHC mg/kg 22 2.0 110 70-130 % T
a-Chlordane mg/kg 23 2.0 113 70-130 % T
a-Endosulfan mg/kg 21 2.0 106 70-130 % T
Aldrin mg/kg 2.0 2.0 98 70-130 % T
b-BHC mg/kg 1.9 2.0 95 70-130 % T
b-Endosulfan mg/kg 25 2.0 123 70-130 % T
d-BHC mg/kg 2.0 2.0 100 70-130 % T
DDD mg/kg 25 2.0 125 70-130 % T
DDE mg/kg 24 2.0 120 70-130 % T
DDT mg/kg 2.0 2.0 100 70-130 % T
Dieldrin mg/kg 23 2.0 113 70-130 % T
Endosulfan sulfate mg/kg 2.7 2.0 134 70-130 % F Qo8
Endrin mg/kg 4.7 2.0 235 70-130 % F Qo8
Endrin Aldehyde mg/kg 17 2.0 84 70-130 % T
g-BHC mg/kg 2.0 2.0 98 70-130 % T
g-Chlordane mg/kg 22 2.0 109 70-130 % T
Heptachlor mg/kg 1.9 2.0 95 70-130 % T
Heptachlor epoxide mg/kg 2.0 2.0 98 70-130 % T
Methoxychlor mg/kg 2.1 2.0 95 70-130 % T
2,4,5,6-tetrachloro-m-xylene - Surrogate % 96 70-130 % T
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Laboratory: EN_SVOC

@) amdel

. Acceptance Pass |Qualifying
Sample, Test, Result Reference Units Result 1 Limits Limits| Codes

804547 [ Spike of 804138 ]

2400 OP Pesticides in Soil by GCMS Spike Value Percent Recovery
Chlorpyrifos mg/kg 2.6 2.0 129 70-130 % T
Chlorpyrifos Methyl mg/kg 2.1 2.0 106 70-130 % T
Diazinon mg/kg 22 2.0 109 70-130 % T
Ethion mg/kg 25 2.0 126 70-130 % T
Fenitrothion mg/kg 22 2.0 108 70-130 % T
Fenthion mg/kg 23 2.0 114 70-130 % T
Malathion mg/kg 22 2.0 110 70-130 % T
Methyl Parathion mg/kg 23 2.0 116 70-130 % T
Parathion mg/kg 23 2.0 115 70-130 % T
Ronnel mg/kg 2.1 2.0 104 70-130 % T
Triphenyl Phosphate - Surrogate % 126 70-130 % T

804548 [ Spike of 804138 ]

2100 PAH in Soil by GC Spike Value Percent Recovery
Acenaphthene mg/kg 1.9 2.0 95 70-130 % T
Acenaphthylene mg/kg 21 2.0 103 70-130 % T
Anthracene mg/kg 2.0 2.0 102 70-130 % T
Benz(a)anthracene mg/kg 24 2.0 122 70-130 % T
Benzo(a)pyrene mg/kg 1.6 2.0 81 70-130 % T
Benzo(b)&(k)fluoranthene mg/kg 4.9 4.0 123 70-130 % T
Benzo(g.h.i)perylene mg/kg 1.7 2.0 87 70-130 % T
Chrysene mg/kg 1.9 2.0 96 70-130 % T
Dibenz(ah)anthracene mg/kg 2.0 2.0 101 70-130 % T
Fluoranthene mg/kg 21 2.0 107 70-130 % T
Fluorene mg/kg 1.9 2.0 93 70-130 % T
Indeno(123-cd)pyrene mg/kg 24 2.0 118 70-130 % T
Naphthalene mg/kg 1.9 2.0 97 70-130 % T
Phenanthrene mg/kg 1.9 2.0 97 70-130 % T
Pyrene mg/kg 22 2.0 108 70-130 % T
2-Fluorobiphenyl - Surrogate % 104 70-130 % T
Anthracene-d10 - Surrogate % 100 70-130 % T
p-Terphenyl-D14 - Surrogate % 115 70-130 % T

804550 [ Spike of 804216 ]

2600 PCBs in Soil by GC Spike Value Percent Recovery
Aroclor 1016 mg/kg 2.1 2.0 106 70-130 % T
Aroclor 1248 and 1254 as total mg/kg 24 2.0 119 70-130 % T
Aroclor 1260 mg/kg 24 2.0 118 70-130 % T
Decachlorobiphenyl - PCB surrogate % 120 70-130 % T

Laboratory: EN_VOC

. Acceptance Pass |Qualifying
Sample, Test, Result Reference Units Result 1 Limits Limits| Codes

805265 [ Method Blank ]

1100 BTEX &(C6-C9) in Soil by P&T
Benzene mg/kg <0.2 <0.2 T
C6-C9 Fraction mg/kg <5 <5 T
Ethylbenzene mg/kg <1 <1 T
Meta- & Para- Xylene mg/kg <2 <2 T
Ortho-Xylene mg/kg <1 <1 T
Toluene mg/kg <1 <1 T
4-Bromofluorobenzene - Surrogate % 102 70-130 % T

805266 [ Laboratory Control Sample ]

1100 BTEX &(C6-C9) in Soil by P&T Expected Value | Percent Recovery
Benzene mg/kg 5.1 5.0 102 70-130 % T
C6-C9 Fraction mg/kg 52 50.0 100 70-130 % T
Ethylbenzene mg/kg 4.7 5.0 95 70-130 % T
Meta- & Para- Xylene mg/kg 9.7 10.0 97 70-130 % T
Ortho-Xylene mg/kg 5.1 5.0 102 70-130 % T
Toluene mg/kg 5.0 5.0 101 70-130 % T
4-Bromofluorobenzene - Surrogate % 103 70-130 % T

First Reported: 25 January 2008
Date Printed: 25 January 2008

Amdel Ltd 1/21 Smallwood Pl Murarrie QLD Australia 4172
ABN: 30 008 127 802 Telephone: (07) 3902 4600 Facsimile: (07) 3902 4646

Page 19 of 21
Final Report Number : 277487



Laboratory: EN_VOC

@) amdel

. Acceptance Pass |Qualifying
Sample, Test, Result Reference Units Result 1 Limits Limits| Codes
804531 [ Duplicate of 804138 ]
1100 BTEX &(C6-C9) in Soil by P&T Result 2 RPD
Benzene mg/kg <0.2 <0.2 <1 0-30 % T
C6-C9 Fraction mg/kg <5 <5 <1 0-30 % T
Ethylbenzene mg/kg <1 <1 <1 0-30 % T
Meta- & Para- Xylene mg/kg <2 <2 <1 0-30 % T
Ortho-Xylene mg/kg <1 <1 <1 0-30 % T
Toluene mg/kg <1 <1 <1 0-30 % T
4-Bromofluorobenzene - Surrogate % 96 70-130 % T
804543 [ Spike of 804138 ]
1100 BTEX &(C6-C9) in Soil by P&T Spike Value Percent Recovery
Benzene mg/kg 3.9 5.0 77 70-130 % T
C6-C9 Fraction mg/kg 40 50.0 80 70-130 % T
Ethylbenzene mg/kg 3.7 5.0 72 70-130 % T
Meta- & Para- Xylene mg/kg 7.4 10.0 74 70-130 % T
Ortho-Xylene mg/kg 3.7 5.0 74 70-130 % T
Toluene mg/kg 3.8 5.0 77 70-130 % T
4-Bromofluorobenzene - Surrogate % 93 70-130 % T

Project Comments
Comments

Sample Integrity

Custody Seals Intact (if used)
Attempt to Chill was evident
Samples correctly preserved

Organic samples had Teflon liners

Samples received with Zero Headspace
Samples received within HoldingTime
Some samples have been subcontracted

Qualifier Codes/Comments

Code Description

The expected due date only applies to analysis performed in

Murarrie

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Qo2 The duplicate %RPD is outside the recommended acceptance criteria. Further analysis indicates sample

heterogeneity as the cause.

Q08 The Matrix Spike recovery is outside of the recommended acceptance criteria. An acceptable recovery was obtained
for the laboratory control sample indicating a sample matrix interference.

Q09 The Surrogate recovery is outside of the recommended acceptance criteria due to matrix interference. Acceptance

Criteria were met for all other QC

Q13 Some individual compounds for this analysis have failed. However the QC sample is considered acceptable if 80%
of the compounds meet Acceptance Criteria.
Q15 The RPD reported passes Amdel's Acceptance Criteria as stipulated in AS-POL-002. The Criteria displayed in this

report are for results >10 x PQL; the results of this sample are < 10 x PQL

Authorised By
Alex Petridis

Elizabeth Button
Helen Lei
Olga Alieva

Laboratory Manager

Michael Mowle

Final Report

Senior Analyst - SVOC

Senior Analyst - Environmental

Senior Analyst - Waters

Analyst - SVOC

Team Leader - Environmental

Accreditation Number: 14356
Accreditation Number: 1645
Accreditation Number: 1645

st
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@) amdel

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

Amdel Limited shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretaton given
in this report. In no case shall Amdel Limited be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising
from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
Sampled dates quoted in this report are those listed on the COC or sample jars; if no sample dates are noted, the date the samples are received at the laboratory have been used.

The samples were not collected by Amdel staff.
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15) Appendix 6 — Tweed Shire Council Development
Consent (DA07/0248) Lot 33 DP 1085109, May 2008
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1 May 2008

Terranora Group Management
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Robert Noakes
(02) 6670 2440

BRISBANE QLD 4001

Dewiapmén Ap

outbuildings - Terranora Lakes Country Club at Lot 33 DP 108510
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e Minimise impact from dust during filling operations and also from construction

vehicles

(4]

No material is removed from the site by wind

[DUR005]

4i.

20.  The contractor is to maintain a copy of the aevelopment consent including plans, and
specifications on the site at all times.
[DUR2015]
21. The builder must provide an adequate trade waste service to ensure that all waste material
is contained, and removed from the site for the period of demolition.

[DURZ2185]

22. Appropriate measures are to be put in place during the construction and/or demolition
period to prevent the transport of sediment from the site. Should any material be
transported onto the road or any spills occur it is to be cleaned up prior fo cessation of
same days work and/or commencement of any rain event.

DUR2405

USE

23.  Activities occurring at the premises must be carried out in @ manner that will minimise
emissions of dust from the premises.
[USED145)

All externally mounted artificial lighting, including security lighting, is to be shielded to the
satisfaction of the General Manager or his delegate where necessary or required so as to
prevent the spill of light or glare creating a nuisance fo neighbouring or adjacent premises.

[USEG225]

no
i

The reasons for the imposition of conditions are tc minimise any adverse impact the
development may cause and to give effect to the objectives of the Environmental Planning and
Assessment Act, 1979.

The application was determined on: 1 May 2008
The consent to operate from: 1 May 2008
The consent to lapse on 1 May 2013 unless commenced prior to that date.

RIGHT OF APPEAL

If you are dissatisfied with this decision Section 97 of the Environmental lanning and
Assessment Act, 1979 gives you to right to appeal to the Land and Environment Court within 12
months after the date on which you receive this notice. ;

"

Signed on behalf of the Tweed Shire Council s
Se

nior Building Surveyor
1 May 2008

Robert Noakes,

(43 ]



