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Executive Summary

Background

LandCorp commissioned GHD to undertake a Preliminary Site Investigation (PSI) of the Broome North
Redevelopment Site (‘the Site’). The Site location is shown in Figure 1 and lot layout is shown in
Figure 2.

GHD understands that LandCorp propose to subdivide and redevelop the Site for residential and mixed
land use purposes. There is a former abattoir located at Lot 1024 Locke Street, Broome and a former
poultry farm located at Lot 2605 Fairway Drive, Djugun. GHD has therefore been commissioned to
investigation these and other historical and current land uses at the Site in order to determine if there is
any potential soil or groundwater contamination present which may pose potential constraints to the
future development of the Site.

GHD understands that the project is anticipated to extend over 30 to 50 years, with development
beginning in the southern portion of the Site adjacent to the western boundary of the Blue Haze Light
Industrial Area. Therefore the conclusions and recommendations presented in this report should be
reviewed in light of the development schedule.

The scope of work included assessment of available information for the Site (history,
geology/hydrogeology and government databases), a site walkover, review of Coffey Pty Ltd soil
investigation at the former poultry farm, development of a Conceptual Site Model and reporting.

The Conceptual Site Model identifies the following areas as potentially contaminating issues at the Site:
the former poultry farm, former abattoir, former camel lease, illegally dumped wastes and the nearby
landfill.

Potential contamination migration pathways identified in the Conceptual Site Model include: lateral and
vertical migration via permeable strata and service lines, surface water runoff and dermal contact,
inhalation (dust and vapours) and ingestion.

Potential receptors of potential contamination present at the Site identified in the Conceptual Site Model
include: current/future residents, workers, down-gradient residential groundwater bore users, adjacent
residents, flora and fauna, groundwater, adjacent bushland and nearby surface water bodies.

Conclusions
Based on the investigations completed, the following conclusions are made:

Former Poultry Farm (Lot 2605)

» A review of the Certificates of Title indicates Lot 2605 Fairway Drive is currently owned by the
Anglican Schools Commission Inc. This lot was previously owned by Tamarama Holdings Pty Ltd
(North West Eggs), from 1994 to 2007.

» A review of aerial photographs indicates the former poultry farm Site was initially developed between
1982 and 1989, with the construction of two sheds. By 2007, the remainder of the former poultry farm
had been developed, with the construction of the remaining infrastructure.

» A review of a previous report completed by Stass Environmental in 2005 indicated there was no
evidence of significant surface soil contamination at the former North West Eggs facility.
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» The Site walkover did not identify any areas of significant contamination at the location of the former
poultry farm. The majority of infrastructure was still present however it is understood that the poultry
farm has not been in operation for at least 2 years.

» Soil sampling undertaken by Coffey indicates that there were three locations that exceeded the
assessment levels at the former poultry farm. Concentrations of zinc that exceeded the EIL were
collected from locations of the former scrap metal areas near the northern and southern boundaries
of the former poultry farm. Concentrations of TPH C15-C28 and TPH C29-C36 that exceeded the HIL-A
and HIL-E were collected from the location of a former manure pile in the centre of the former poultry
farm.

Former Abattoir (Lot 1024)

» A review of the Certificates of Title indicates Lot 1024 Locke Street was purchased in 1989 and is
currently owned by Margaret Pamela Livingstone and Ralph William Livingstone. Between 1983 to
1989 120 Locke Street was owned by Susan Helen Giesen, Jaqueline Anne Knox and Gwendolyn
Frances Knox. Between 1976 and 1983 Lot 1024 Locke Street was owned by John Marquis Charles
Knox. This indicates that 120 Locke Street may have had a predominantly residential use throughout
the history of development of the lot.

» A review of aerial photography indicates that development of the former abattoir site began in 1967,
with the clearing of vegetation and remained developed from 1967 to present. The development of
infrastructure at the Site occurred during the late 1960s.

» Access to the former abattoir could not be obtained during the Site visit however anecdotal evidence
indicates that the area operated as a small scale abattoir supplying meat products to the local
butcher.

Water Corporation Tank (Lot 2646)

» A review of the Certificates of Title indicates Lot 2646 Fairway Drive is reserved as Crown Land
Under Management Order, with the primary interest holder being the Water Authority of Western
Australia. It is understood that this tank is used for drinking water storage only.

» A review of aerial photography indicates the water tank was developed between 1989 and 2007. The
Site appears to be being developed in the 1989 aerial photograph, with the track leading to the
location of the water tank evident.

» The Site walkover did not identify any areas of significant contamination at the Water Corporation
Water Tank location. The area was mostly cleared of vegetation and fenced, to prevent public
access. There was minor dumping of rubbish around the enclosure, however this was generally
limited in extent and comprised mainly beer cans and plastic drink bottles.

» Given the current land use and the small scale operations as a water tank, it is not considered that
this land use is likely to have caused any significant soil or groundwater contamination at the Site.

Camel Leases (Lot 300)

» A review of Certificates of Title indicates that Lot 300 Fairway Drive is reserved as Crown Land. The
primary interest holder of Lot 300 Fairway Drive is Steve Madden, who is the owner of Cable Beach
Camel Safaris.
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» A review of aerial photographs indicates that this lot was cleared of vegetation during the 1980s.
Between 1989 and 2007 vegetation regrowth over part of these lots has occurred.

» The Site walkover identified that Lot 300 was no longer being used as a camel lease area, and that
this area was now used as a dirt bike track. A small area of burnt vegetation was also identified at
this lot.

» There were some small burn areas and wastes identified at the location of the former camel lease,
however given the small scale operations, it is not considered that this land use is likely to have
caused any significant soil or groundwater contamination at the Site.

Remainder of Site

» A review of the Certificates of Title indicates the remaining lots are reserved as Crown Land.

» A review of aerial photographs indicates that the majority of the Site is covered by vegetation. There
are some areas in the southern half of the Site, which were cleared of vegetation during the 1980s,
however by 2007, regrowth of vegetation has occurred.

» The Site walkover identified that the majority of the Site was covered by dense native vegetation, in
good, healthy condition. Many areas of illegal dumping along unsealed tracks were identified across
the Site. Dumped wastes included white goods, cans, bottle, drums and other household wastes.
Dumping of wastes was generally limited to unsealed tracks across the Site.

» Except for  the minor and localised dumping of waste materials no significant contamination issues
were observed at Lots 1776, 1224, 687, 3091, 304, 2658, 2659, 3132, 2646, 3149, 3106, 301, 3150,
3129 and 3130. However, this conclusion is subject to the timeframes for the development and
whether dumping of waste continues to occur and potentially cause contamination in the future.

Adjacent Broome Waste Management Facility

A review of aerial photographs indicates that the adjacent Broome Waste Management Facility has been
in operation since the mid 1980s, with expansion to the west during the late 1990s.

Potential contamination and risk issues likely to arise from the Broome Waste management facility that
may impact the Site include landfill gas and groundwater contamination. Given the distance from the
landfill to the Site (400 m), these issues are considered to be minor, however should still be considered
as part of potential risks for site development.

Overall Conclusions

Based on a review of the report, the following overall conclusions are presented for the Site:

» Given the overall land use of the Site and the presence of illegally dumped rubbish, there is the
potential for minor impacts to surface soils which will need to be remediated and validated prior to
redevelopment.

» GHD has not conducted groundwater investigations at the Site and unless groundwater
investigations are undertaken the groundwater quality at the Site cannot be confirmed.

Recommendations
Based on the information presented in this report, the following recommendations are made for the Site:

» GHD recommends conducting a groundwater investigation across the Site to confirm groundwater
quality moving onsite and offsite and to determine groundwater flow direction beneath the Site.
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» Given that the Site may be redeveloped for a more sensitive land use (ie. residential), a DEC
Contaminated Sites accredited auditor may need to be appointed in accordance with Section 31(1) of
the Contaminated Sites Regulations 2006.

» Remove surface dumped waste materials from the Site prior to redevelopment and subdivision.
Removed waste should be disposed of to a suitable landfill facility, in accordance with DEC (2001)
Landfill Waste Classification and Waste Definitions 1996 (as amended). Erect signage around the
Site to deter any further illegal dumping of wastes.

» GHD did not observe any activities likely to cause significant soil or groundwater contamination
across the remainder of the Site during the Site visit or as part of this investigation, however due to
the large area of the Site it was not possible to inspect the entire Site. Consequently, there is
potential for small areas of contamination to exist at the Site and contingency and/or management
plans for this should be incorporated in any redevelopment plans for the Site.

» LandCorp should review its development plan in conjunction with this PSI to further assess the need
for soil and groundwater sampling, whereby development of residential lots in areas of contamination
may require further soil and groundwater investigations.

GHD understands that the development is planned to extend over 30 to 50 years, with works beginning
in the southern portion of the Site, adjacent to the western boundary of the Blue Haze Light Industrial
Area. Given the time scale for the redevelopment, it will be approximately 12 to 15 years before
development begins in areas where there are potential contamination issues.

GHD therefore makes the following recommendations for specific areas of the Site, however these may
not need to be addressed until later in the development program. GHD suggests that the following
recommendations are reviewed on a periodic basis in line with development schedule.

Former Poultry Farm (Lot 2605)

The concentrations of zinc detected at the former poultry farm, marginally exceed (up to 1.35 times) the
assessment criteria. However, as vegetation is not present at the location of these exceedences, these
concentrations are not considered to present a risk to the surrounding environment. The concentrations
of TPH identified at the former poultry farm exceed the health investigation levels. GHD considers that
this exceedence should be delineated to determine the vertical and horizontal extent of the TPH
contamination at the former poultry farm.

Should the former poultry farm be redeveloped for more sensitive land use purposes, including
residential purposes with access to soil including gardens, GHD recommends that soil and groundwater
investigations be undertaken, in accordance with DEC Contaminated Sites Management Series
Guidelines, to confirm that there is no contamination present at the location that has the potential to
cause risks to human health or the environment.

Former Abattoir (Lot 1024)

As the Site was not accessible during the time of this investigation, a Site walkover should be undertaken
at this property when it is accessible to assess potential contamination issues and development
restrictions for LandCorp.

Broome Waste Management Facility

Due to the proximity of the Broome Waste Management Facility to the northern boundary of the Site
(400 m), consideration should be given to potential migration of landfill gases through substrata to the



v61/24238/93215 Broome North Redevelopment
Preliminary Site Investigation

Site and the potential explosive and human health risks these may present. Landfill gas investigation and
monitoring should be undertaken between the landfill and Site boundaries to determine risks from the
Broome Waste Management Facility.

GHD recommends installation of groundwater monitoring wells between the landfill and Site to confirm
that the landfill is not impacting groundwater quality beneath Site.

GHD also recommends installation of landfill gas monitoring points between the landfill and the Site to
ensure landfill gases are not being released at the Site.
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1. Introduction

LandCorp commissioned GHD to undertake a Preliminary Site Investigation (PSI) of the Broome North
Redevelopment Site (‘the Site’). The Site location is shown in Figure 1 and lot layout is shown in
Figure 2. The Site comprises the following lots:

» Lot 304 Fairway Dr, Bilingurr;

» Lot 2605 Fairway Dr, Djugun;

» Lot 2646 Fairway Dr, Cable Beach;

» Lot 2659 Fairway Dr, Djugun;

» Lot 2658 Fairway Dr, Djugun;

» Lot 3106 Fairway Dr, Cable Beach;

» Lot 301 Fairway Dr, Cable Beach;

» Lot 300 Fairway Dr, Cable Beach;

» Lot 304 Fairway Dr, Bilingurr;

» Lot 3091 Buckleys Rd, Bilingurr;

» Lot 1224 Broome Rd, Bilingurr;

» Lot 1024 Locke St, Bilingurr;

» Lot 1776 Broome Rd, Bilingurr;

» Lot 3150 Fairway Dr, Cable Beach;

» Lot 3149 Fairway Dr, Cable Beach;

» Lot 687 Locke St, Bilingurr;

» Lot 3132 Broome Road, Djugun;

» Lot 3129 Fairway Drive, Bilingurr; and

» Lot 3130 Fairway Drive, Bilingurr.

GHD notes that Lots 3129 and 3130 were not assessed as part of this scope of work due to the Site
boundaries being amended subsequent to the Site inspection and desktop investigation.

GHD understands that LandCorp propose to subdivide and redevelop the Site for residential and mixed
land use purposes. There is a former abattoir located at Lot 1024 Locke Street, Broome and a former
poultry farm located at Lot 2605 Fairway Drive, Djugun. GHD has therefore been commissioned to
investigation these land uses along with other land uses at the Site in order to determine if there is any
potential contamination present which may pose potential constraints to the future development of the
Site.

GHD understands that the project is anticipated to extend over 30 to 50 years, with development
beginning in the southern portion of the Site adjacent to the western boundary of the Blue Haze Light
Industrial Area. Therefore this report should be reviewed in light of the development schedule.



261/24238/93215 Broome North Redevelopment
Preliminary Site Investigation

The PSI has been undertaken with reference to the Department of Environment and Conservation (DEC)
Contaminated Sites Management Series Guidelines.

1.1 Objectives
The primary objective of the PSI was to investigate the land use history of the Site in order to identify
existing or past practices that have the potential to cause contamination of soil and/or groundwater at the
Site.

1.2 Previous Reports
The following investigations have previously been undertaken at the Site. The reports of these
investigations are listed below.

» GHD (2009a) Broome Environmental Consultancy: Lot 3150 (Area A), Preliminary Environmental
Impact Assessment and Biological Survey. January 2009.

» GHD (2009b) Broome Environmental Consultancy: Lot 304 (Area B), Preliminary Environmental
Impact Assessment and Biological Survey. January 2009.

» GHD (2009c) Lot 3150 and Lot 304 Broome, Acid Sulfate Soil Desktop Investigation. May 2009.

» Stass Environmental (2005) Baseline Soil Contamination Assessment: North West Eggs, Broome,
WA. December 2005.

» Coffey Report  - unpublished

1.3 Community Consultation
GHD notes the DEC (2006) Community Consultation Guideline in relation to the PSI.

GHD understands that LandCorp have commissioned Creating Communities Australia Pty Ltd to
undertake community consultation for the Site. GHD was not commissioned to undertake any community
consultation works has therefore not undertaken or reported on any community consultation as part of
the scope of works for the PSI.
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2. Scope of Works

The scope of work completed by GHD is described in the following sub-sections.

2.1 Desktop Study
A review of available information was undertaken to provide evidence of potential past or present
contamination issues at the Site. The desktop study included the following:

» A review of previous environmental investigation reports and any other data made available by
LandCorp regarding the Site;

» A search of current and historical Certificates of Title to determine past owners of the Site, and the
likely associated site uses and a review of these against the DEC Potentially Contaminating Activities,
Industries and Landuses Guideline (DoE, 2005);

» A review, on a ten year basis, of historical aerial photographs showing the Site, to assist in
establishing the patterns of site development over time;

» A review of the local topography and surface waters to identify potential contaminant receptors should
the Site be found to be a source of contamination;

» A review of regional geology and hydrogeology, which will assist in determining the likely soil type and
groundwater regime at the Site, including review of Department of Water Bore Search to ascertain
local hydrogeological conditions and the use of groundwater within a 1 km radius of the Site;

» A review of surrounding land uses to assess potentially sensitive environmental and human health
receptors to any possible contamination and to assess land uses that have the potential to affect the
Site;

» A Department of Mines and Petroleum Dangerous Goods Licence Freedom of Information (FOI)
search to ascertain whether underground storage tanks (USTs) are present at the property;

» An Acid Sulfate Soils (ASS) Desktop review to assess the potential for ASS to be present beneath the
Site and the potential effects on redevelopment;

» A search of the DEC Contaminated Sites Register to ascertain whether the Site or surrounding
properties have been registered as potentially contaminated sites; and

» Contacting local planning authorities to ascertain whether any past or present land use activities are
likely to have potentially contaminated the Site.

2.2 Site Visit
An assessment of the Site and nearby surrounds was undertaken by a GHD Environmental Scientist
during a Site visit on 30 and 31 July 2009. GHD assessed the Site conditions, inspected any areas of
potential environmental and/or human health concern and confirmed features documented in the desktop
study.

Photographs were taken during the Site visit and are discussed in Section 6 of this report.
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2.3 Liaison with Geotechnical Consultants
GHD conducted liaison with the Coffey Pty Ltd (Coffey) geotechnical consultants to direct them in
undertaking a screening contamination investigation at the former poultry farm, at suitable locations. This
investigation was limited due to access restrictions at the Site and was only commissioned for
preliminary screening of gross soil contamination issues only.

GHD were onsite at the same time as the geotechnical consultants to review the contamination sampling
methodology and direct sampling locations.

GHD has reviewed the Coffey results as part of this report, however GHD is not responsible for the
quality control procedures, actual methodology employed by Coffey, choice of analytical laboratory and
laboratory methodologies or choice of laboratory analyses.

2.4 Conceptual Site Model
A Conceptual Site Model (CSM) was prepared to illustrate potential sources of contamination, primary
and secondary release mechanisms and pathways to environmental and human health receptors.

The CSM is discussed further in Section 8 of this report.

2.5 Reporting
This Stage 1 PSI report has been prepared with reference to DEC guidelines. The report presents
information obtained through the desktop study, summarises the findings of the Site visit and identifies
any areas that require further investigation or remediation under current Western Australian legislation.

Where other parties have supplied information or data, the data is included and used in the form
provided by other parties. The responsibility for the accuracy of such data remains with the issuing
authority, not with GHD. Attention is drawn to Section 11, which outlines the limitations of this report.
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3. Site Identification

3.1 Legal Identification
The legal description for each lot within the Site is reported in Tables 1 and 2.

Table 1 Lot Details

Lot Street Address Description Certificate of Title
(Volume - Folio)

Lot 304 Lot 304 Fairway Dr, Bilingurr Lot 304 on deposited plan 43435 LR3134 - 500

Lot 2605 32 Fairway Dr, Djugun Lot 2605 on deposited plan 189036 2034 - 689

Lot 2646 250 Fairway Dr, Cable Beach Lot 2646 on deposited plan 217578 LR3004 - 483

Lot 2659 4 Fairway Dr, Djugun Lot 2659 on deposited plan 189827 LR3000 - 440

Lot 2658 22 Fairway Dr, Djugun Lot 2659 on deposited plan 189827 LR3000 - 439

Lot 3106 Lot 3106 Fairway Dr,
Cable Beach

Lot 3106 on deposited plan 36809 LR3114 - 956

Lot 301 No street address. Lot 301 on deposited plan 45072 LR3050 - 459

Lot 300 No street address. Lot 300 on deposited plan 45072 LR3050 - 458

Lot 3091 41 Buckleys Rd, Bilingurr Lot 3091 on deposited plan 193625 LR3100 - 973

Lot 1224 599 Broome Rd, Bilingurr Lot 1224 on deposited plan 182427 2668 - 478

Lot 1024 120 Locke St, Bilingurr Lot 1024 on deposited plan 180234 1653 - 321

Lot 1776 585 Broome Rd, Bilingurr Lot 1776 on deposited plan 185242 1751 - 470

Lot 3150 Lot 3150 Fairway Dr,
Cable Beach

Lot 3150 on deposited plan 36809 LR3131 - 488

Lot 3149 Lot 3149 Fairway Dr,
Cable Beach

Lot 3149 on deposited plan 36809 LR3131 - 487

Lot 687 No street address. Lot 687 on deposited plan 168897 LR3124 - 587

Lot 3132 No street address. Lot 3132 on deposited plan 3208 LR3128 - 64

Lot 3129 TBC

Lot 3130 TBC
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Table 2 Site Details

Local Government Authority: Shire of Broome

Co-ordinates of Site Boundary1: North-west corner: Zone: 51   Nothing: 8020667  Easting: 418119

South-east corner: Zone: 51   Nothing: 8017444  Easting: 419493

1Co-ordinates are provided in MGA94.

Copies of Certificates of Title and DEC Site Summary Form are presented in Appendix A.

3.2 Site Description
The Site is located approximately 4 km north of Broome in the Kimberley region of Western Australia.
The Site area comprises 725 ha. The Site location is shown in Figure 1. The Site layout is shown in
Figure 3.

3.2.1 Former Poultry Farm (Lot 2605)

A former poultry farm, operated by North West Eggs, is located at Lot 2605 Fairway Drive, Djugun. The
lot is square in shape, with access being from Fairway Drive to the north.

Infrastructure present at the location of the former poultry farm includes a caretaker’s house, several
sheds, a workshop and a store room. The majority of the former poultry farm is cleared of vegetation,
with only a few large trees remaining present. The Site is surrounded by a large wire fence with a locked
gate.

Approximately 35% of the lot is covered by infrastructure, the remaining 65% of the lot is unsealed.

3.2.2 Former Abattoir (Lot 1024)

A former abattoir is located near the north-east boundary of the Site at Lot 1024 Locke Street, Broome.
The lot is rectangular in shape, with access from Locke Street to the south.

Infrastructure present at the former abattoir is mainly located near the south-west boundary of the lot and
includes a house and several small sheds. The majority of the former abattoir lot is covered by
vegetation, with several small dirt tracks running across the Site. The Site is surrounded by a small wire
fence.

Approximately 90% of the lot is covered by vegetation, with the remaining 10% being covered by
infrastructure and unsealed tracks.

There are two residential lots, Lot 1776 and Lot 1224, located to the east of Lot 1024. Infrastructure
present at these lots comprises houses and sheds. The majority of these lots are covered by vegetation.

3.2.3 Water Corporation Tank (Lot 2646)

A Water Corporation tank is located near the western boundary of the Site at Lot 2646 Fairway Drive,
Cable Beach. The lot is rectangular in shape, with access being from Fairway Drive to the west.
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The water tank is located near the centre of the lot. The area surrounding the tank is mostly cleared of
vegetation, with only a few sparse trees remaining present. The lot is surrounded by a large wire fence
with a locked gate.

Approximately 15% of the Site is covered by the water tank, with the remainder being unsealed surfaces.

3.2.4 Former Camel Lease (Lot 300)

A former camel lease is located at Lot 300 Fairway Drive, Cable Beach. The lot is rectangular in shape
with access being from the south along a dirt track, which runs in an eastern direction from Fairway
Drive.

The only infrastructure present in the lot is a small water tank located in the south-east corner of the lot.
The lot is mostly cleared of vegetation with only a few sparse trees and bushes remaining.

Approximately 90% of the lot is unsealed surfaces with the remainder being covered by the remaining
vegetation.

3.2.5 Remainder of Site

The remainder of the Site is covered by dense native vegetation. There are also two sealed roads,
Fairway Drive and Buckleys Road, and several unsealed roads and dirt tracks that divide the Site. There
is evidence of illegal dumping along the roads and tracks that divide the Site.

Approximately 95% of the Site is covered by native vegetation with the remainder being unsealed roads
and tracks.

3.3 Zoning
The Shire of Broome Town Planning Scheme (TPS) No. 4 indicates that the Site is currently zoned for a
number of land uses including tourism, light and service industry, environmental cultural corridor, rural
and public purposes. Historic zoning for the Site could not be obtained as no records were held by the
Shire of Broome. Zoning information is provided in Appendix B.

3.4 Surrounding Land Use
The surrounding land uses shown in Figure 3 and are summarised below.

North: The Site is bound to the north by native bushland and the Broome Waste Management
Facility.

South: The Site is bound to the south by Gubinge Road. Immediately south of Gubinge Road are
residential properties which form Roebuck Estate.

East: The Site is bound to the east by the Blue Haze light industrial area and Broome Road.
Immediately east of Broome Road are residential properties, Hartmann’s Garden Centre,
Broome Speedway and rodeo grounds. Approximately 1 km to the east of the Site is
Roebuck Bay.

West: The Site is bound to the west by residential properties, camel lease areas, native vegetation
and Coucal Street. Immediately west of the residential area are sand dunes followed by the
Indian Ocean (approximately 1 km to the west of the Site).
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3.5 Climate
The area has a tropical climate with hot and humid summers and warm winters. The nearest
meteorological monitoring station is Broome Airport. The recorded climate data from this source is
summarised in Table 3.

Table 3 Climate information from Broome Airport Weather Station

Station Mean Annual
Minimum
Temperature
Range

Mean Annual
Maximum
Temperature
Range

Mean Annual
Rainfall

Mean Annual
Rain Days

Broome
Airport

13.6 C  (July) and
26.4 C  (December)

28.8 C  (July) and
34.3 C  (April)

602.0 mm 34.9

(Source: Bureau of Meteorology Climatic Averages of Australian Sites, 2009)

3.6 Topography
The Geological Survey of Western Australia (GSWA) map indicates that the Site is located on a flat to
gently undulating plain on the Dampier Peninsula with an approximate elevation of 20 m AHD (Goddard,
1988). The relatively flat topography of the Site was confirmed during the Site visit.

3.7 Geology
The geology of the Site is reported to comprise of silty sand over sandy gravel, which is described by
GSWA (Gozzard, 1988) as:

Sm10 SILTY SAND: red, fine grained, sub-rounded quartz, variable silt content, homogeneous.

This geology is consistent with surface observations made during the Site visit.

3.8 Hydrogeology

3.8.1 Groundwater

Groundwater elevation at the Site is reported to be at 2 m AHD, approximately 15 to 20 m bgl (Gozzard,
1988). This is supported by bore construction details contained in the DoW WIN Bore Search
(Appendix C).

The Site is located in the Cape Leveque Coast drainage basin (Department of the Environment, Water,
Heritage and the Arts, 2009a).

Regional groundwater resources of the Broome area comprise both confined and unconfined aquifers
and includes three major and to minor aquifers (Laws, 1991). The most utilised aquifer is the Broome
Sandstone that comprises fine to coarse grained sandstone with minor beds of pebble conglomerate,
grey siltstone and claystone. The Broome Sandstone is unconfined and is separated from the underlying
(confined) aquifers, Alexander Formation and the Wallal Sandstone, by an aquiclude, the Jarlemai
Siltstone.
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The well field that supplies Broome (located approximately 12 km to the north-east of the Broome town
site) is screened in the Broome Sandstone aquifer. The depth of groundwater at the well field is 25 m to
30 m with the highest groundwater levels being to the north-east of the well field (WRC, 2001).
Groundwater in the Broome area moves under the influence of gravity west toward the ocean and south
toward Roebuck Bay (WRC, 2001).

Groundwater recharge to the Quaternary aeolian sands is by direct rainfall percolation, estimated to be
6.5% of rainfall (Hingston and Gailitis, 1976). Recharge to the Broome Sandstone aquifer system is by
direct percolation of rainfall and via leakage from the coastal dunes north of Broome. Recharge is
estimated to be about 4 to 5 % of the average annual rainfall (Laws, 1987).

Groundwater discharges over a saline interface (WRC, 2001). Groundwater salinity ranges from less
than 100 mg/L TDS to more than 30,000 mg/L TDS, the lower levels being in the inland areas increasing
towards discharge areas along the coast and Roebuck Plains above the saltwater wedge (Laws, 1991).
Groundwater salinity at the Site is expected to range from 1000 to 3000 mg/L TDS in the west to greater
than 14,000 mg/L TDS in the east of the Site (Laws, 1991).

3.8.2 DoW WIN Bore Search

A Department of Water (DoW) bore database search indicated that 109 registered bores are located
within a 2.5 km radius of the Site, the majority of which are privately owned and used for observation
purposes. Seven bores are located on the Site. These bores are mostly privately owned for observation
purposes, however there is also one DoW bore present onsite, which forms part of a groundwater
monitoring network. The bore locations are shown in Appendix C.

It is pertinent to note that unregistered bores may exist within and around the Site which could potentially
be used for domestic consumption.

3.9 Hydrology

3.9.1 Surface Water

Surface water is expected to infiltrate through sands on the Site.

Review of hydrology maps and the Site visit indicates that there are no wetlands or watercourses located
at the Site. The Indian Ocean is located approximately 1 km to the west of the Site. Roebuck Bay is
located approximately 1 km south-east of the Site and is listed on the RAMSAR register as an
internationally significant wetland (DEWHA, 2009b).

3.9.2 Drinking Water

The DoW Geographic Data Atlas indicates that there are no Public Drinking Water Source Areas
(PDWSA) within the vicinity of the Site. The nearest PDWSA is approximately 6 km to the north-east of
the Site.

3.10 Preliminary Acid Sulfate Soil Assessment
The Western Australian Planning Commission’s (WAPC) publication Planning Bulletin Number 64 Acid
Sulfate Soils states that developers, planners and the community need to be aware of the implication of
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the presence of Acid Sulfate Soils (ASS) and the management processes required to avoid there
potential adverse effects on the environment and infrastructure (WAPC, 2009).

GHD completed a desktop ASS assessment of the Site in May 2009. Information obtained during this
investigation identified that there was no ASS data available for the Site, however land approximately
1 km to the south-west of the Site was located in an area of moderate to high risk of ASS occurring within
3 m of the natural soil surface (GHD, 2009c). This area was associated with the mudflats of Roebuck
Bay.

Accordingly as a precautionary measure, given the proximity of the Site to the Indian Ocean and
Roebuck Bay, the underlying geology and the depth to groundwater beneath the Site, GHD considers the
Site to have a low to moderate risk of ASS occurring within 3 m of the natural soil surface (GHD, 2009c).

3.11 DEC Contaminated Sites Database
The DEC Contaminated Sites Database presents information on known or suspected contaminated sites
that have been classified by the DEC within the following categories:

» Contaminated - remediation required;

» Contaminated - restricted use; or

» Remediated for restricted use.

The DEC Contaminated Sites Database does not provide details of sites that are listed as ‘Possibly
contaminated – investigation required’.

A search of the DEC Contaminated Sites Database shows that the Site and surrounds have not been
reported as known contaminated sites at the time of the search (25 June 2009).

Results from the Contaminated Sites Database search are presented in Appendix D.

3.12 Shire of Broome
The Shire of Broome was contacted in regards to any available development applications or
environmental information that they held on record for the Site. The Manager of Planning Services for the
Shire of Broome, Michelle Teoh, was unable to provide any documentation relating to the Site.

Mr. Ken Donohoe (Shire of Broome CEO) was also contacted regarding the Broome Waste Management
Facility located to the north of the Site. It was indicated that there is one groundwater monitoring well
onsite and that the monitoring data from this well is limited. GHD has not reviewed any landfill
groundwater monitoring data from the facility. The Broome Waste Management Facility includes a
Class 2 landfill operated that appears to have been in operation since the mid 1980s from historical aerial
photographs. The Broome Waste Management Facility also includes a Horizon Power LNG Gas Plant
that reportedly supplies gas to the Broome town site. Additionally, fires have been reported to have
occurred historically at the Broome Waste Management Facility.

3.13 Sensitive Receptors
Based on a review of surrounding land uses and activities at the Site potential sensitive environmental
and anthropogenic receptors that may be affected by any potential soil or groundwater contamination at
the Site include the following:
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» Groundwater beneath the Site;

» Ecological communities within surface water bodies being the Indian Ocean to the west and Roebuck
Bay to the east;

» Onsite and offsite vegetation and fauna;

» Users of potential registered and unregistered groundwater bores within the area;

» Visitors to the Site: the Site is open to public access;

» Construction workers during Site development;

» Future onsite residents; and

» Adjacent offsite residents.
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4. Data Quality Objectives

The Data Quality Objectives (DQOs) for the investigation are based on guidance presented in
AS 4482.1 - 2005 and as further described in Guidance on Systematic Planning Using the Data Quality
Objective Process (EPA QA/G-4) (US EPA, 2000). DQOs establish the framework for contamination
investigations and are seven stepped, staged process that develops from defining the problem at the Site
to optimising the design for the investigation. The seven steps are outlined below:

» Step 1: State the Problem

» Step 2: Identify the Principal Study Question

» Step 3: Inputs to the Decision

» Step 4: Boundaries of the Study

» Step 5: Decision Rules

» Step 6: Tolerable Limits on Decision Errors

» Step 7: Optimisation of the Data Collection Process

At this stage of the PSI, GHD has developed the DQOs to Steps 1 and 2; to “State the Problem” and
“Identify the Principal Study Question”. It is not considered appropriate at this stage of the PSI to
complete the DQOs to Step 7 as these will be developed in the Sampling and Analysis Plan, should
future intrusive soil and groundwater investigations be undertaken.

4.1 Step 1: State the Problem
Is there contamination present on the Site that poses an unacceptable risk to human health or the
environment that restricts development of the Site for mixed land use purposes?

4.1.1 Identify Members of the Planning Team

Table 4 Investigation Team Main Parties

Role Company Responsibility

Client LandCorp Land owners and financial decision makers.

Regulator Department of
Environment and
Conservation

Review and endorsement of all reports.

Consultant GHD Prepare PSI.

4.1.2 Develop the Conceptual Site Model

The Conceptual Site Model is provided in Section 8 of this report.

4.1.3 Define the Exposure Scenarios

Exposure scenarios are presented in the Conceptual Site Model in Section 8 of this report.
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4.1.4 Specify Available Resources and Constraints

Resources

GHD provide and/or contract the necessary resources and suppliers for the work as specified in a
financial proposal for the investigation of the Site, which was approved by LandCorp prior to commencing
investigations onsite.

Constraints

Budget and time constraints are not considered to be an issue.

The former abattoir could not be accessed during the Site visit, therefore this area could not be included
as part of the observations from the Site visit.

4.2 Step 2: Identify the Decision

4.2.1 Identify the Principal Study Question

Is there contamination present on the Site that poses an unacceptable risk to human health or the
environment that restricts development of the Site for mixed land use purposes?

4.2.2 Identify Alternative Actions that Could Result from Resolving the Principal Study
Question

Should contamination identified as present on the Site not pose an unacceptable risk to human health or
the environment that restricts development of the Site for mixed land use purposes no further action will
be required.

Should contamination identified as present on the Site pose an unacceptable risk to human health or the
environment that restricts development of the Site for mixed land use purposes the following actions may
be undertaken:

» Undertake a quantitative Environment and/or Health Risk Assessment to assess the risks to the
occupiers of the Site;

» Remove impacted soils from the Site and validate to DEC guidelines or treat soil insitu; and

» Restrict, treat or monitor impacted groundwater as required.

4.2.3 Combine the Principal Study Question and Alternative Actions into a Decision Statement

Determine whether contamination identified as present on the Site poses an unacceptable risk to human
health or the environment that restricts development of the Site for mixed land use purposes and
requires necessary remediation and management of contaminated soil and/or groundwater to allow
development of the Site for mixed land uses and prevents contamination impacting identified receptors.
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4.2.4 Organise Multiple Decisions

(Reference: US EPA, 2000)
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5. Site History

5.1 Previous Environmental Investigations

5.1.1 GHD (2009a and 2009b) Broome Environmental Consultancy: Lot 3150 (Area A) and
Lot 304 (Area B): Preliminary Environmental Impact Assessment and Biological Survey.
January 2009.

GHD were commissioned by LandCorp in 2009 to undertake a Preliminary Environmental Impact
Assessment and Biological Survey of the Broome North Redevelopment Site.

The objective of the assessment was to provide an examination and description of the Site environment
to ensure that all aspects of biological/ecological significance are identified and recorded. The
assessment involved a desktop review and biological survey of the Site.

The results of the assessment include the following:

» No vegetation types surveyed across the study area are considered to be under-represented;

» Vegetation condition was considered range from Very Good to Completely Degraded;

» The study area is described as having a moderate flora species diversity with 95 taxa from 33
families;

» No Declared Rare or Priority Flora species were recorded from the survey area;

» Fifteen weed species were recorded from the survey area. Weed species were most dominant along
tracks and roads, within and adjacent to the light industrial area, and amongst rubbish dumped within
the study area;

» Two introduced species recorded within the study area, the Bellyache Bush and Rubber Tree, are
listed as Declared Plants under the Agriculture and Related Resources Protection Act 1976.
Occurrences of these plants should be controlled using the appropriate control methods as
recommended by the Western Australian Department of Agriculture and Food;

» The study area is located within the buffer zones of one ‘Vulnerable’ Threatened Ecological
Community (TEC); ‘vine thickets on the coastal sand dunes of Dampier Peninsula’. However, no
TECs or PECs were identified as being present on the site during the field survey;

» One fauna species of national environmental significance was recorded in the study area. The
Rainbow Bee-eater (Merops ornatus) is a Migratory and Marine species listed under the EPBC Act.
The Rainbow Bee-eater is a common and widespread species and is unlikely to be significantly
impacted by the proposed project;

» No wetlands or watercourses are located within the study area. Roebuck Bay, an internationally
significant wetland (RAMSAR listed site) is located within 10 km of the study area. This RAMSAR
listed site will not be impacted by the proposed project;

» No Environmentally Sensitive Areas (ESA) are situated within the study area;

» The study area is not located within a Public Drinking Water Source Area (PDWSA);

» The study area intersects a number of Aboriginal Heritage sites which are protected under the
Aboriginal Heritage Act (1972). A detailed Aboriginal Heritage survey is recommended in order to
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determine the impact of the proposed project on Aboriginal Heritage Sites. Approval to disturb these
sites will be required;

» The clearing for the proposed project has been assessed to may be at variance to Clearing Principle
(g), however with appropriate management plans the potential impacts can be managed;

» A number of potential impacts have been identified as a result of the proposed project. Where
possible these impacts should be avoided and minimised in the design stage but where potential
impacts still occur management measures will be required to mitigate these issues;

» Formal referral of this proposal to the Department of Environment, Water, Heritage and the Arts
(DEWHA) under the Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act) is
not considered warranted;

» It is considered unlikely that issues relating to this proposal will trigger a formal assessment by the
EPA; and

» Any clearing of native vegetation will require a permit from the Department of Environment and
Conservation (DEC) under Part V of the EP Act, except where exemptions apply under Schedule 6 of
the Act or are prescribed in the Environmental Protection (Clearing of Native Vegetation) Regulations
2004, and not in an Environmentally Sensitive Area (ESA).

5.1.2 GHD (2009c) Lot 3150 and Lot 304, Broome: Acid Sulfate Soil Desktop Investigation.
May 2009.

GHD were commissioned by LandCorp in 2009 to undertake a desktop Acid Sulfate Soil (ASS) desktop
investigation of the Site.

The ASS investigation involved a review of the proposed development in relation the potential
implications on ASS, review of the geology and hydrogeology in the area, review of sensitive receptors
and potential impacts and recommendations with reference to DEC guidelines.

The investigation identified that ASS risk mapping currently does not cover the area of the Site. However,
based upon the following information presented in this investigation, it is considered likely that a low to
moderate risk of ASS exists for the area.

Based on the risk of ASS for the area, it was recommended that a field investigation be undertaken to
confirm the potential presence of ASS at the Site.

5.1.3 Stass Environmental (2005) Baseline Soil Contamination Assessment: North West Eggs,
Broome, WA. December 2005.

Stass Environmental (Stass) undertook a Baseline Soil Contamination Assessment of the North West
Eggs facility on Fairway Drive, Broome, Western Australia on behalf of the Anglican Schools
Commission (‘ASC’). A copy of the Stass Report is provided in Appendix E.

The Stass investigation comprised a desktop assessment, site walkover and targeted soil sampling
across the Site.

The desktop assessment and site walkover identified several areas of potential contamination at the
former poultry farm including possible pesticide treatment under building slabs, use of cleaning
chemicals (including formaldehyde) which may have been part of runoff during washdown of the sheds
and possible arsenic contained in chicken feed and used as an antibiotic. Stass also identified a 205 L
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diesel fuel drum onsite, however no sampling was conducted at this locations. Diesel drums were not
observed during the Site visit conducted by GHD as part of this investigation.

Stass undertook soil sampling and analysis at 19 surface locations across the Site in order to assess the
potential for contamination to be present at the Site. Soil samples were submitted to a National
Association of Testing Authorities (NATA) accredited laboratory for analysis. The analytical suite for the
soil samples comprised heavy metals (19 samples), organochlorine pesticides (17 samples) and
formaldehyde (five samples). Soil analytical results indicate that concentrations of all analytes were
below Health Investigation Levels for standard residential with gardens/accessible soil (HIL-A).

Stass concluded that there was no evidence of significant soil contamination at the North West Eggs
facility. GHD notes that soil samples from below concrete pads of the chicken sheds were not analysed
and therefore residual pesticide contamination may be present at these locations. No groundwater
sampling was undertaken at the Site, however Stass concluded that on the basis of the soil results it is
unlikely that groundwater contamination would be present at the Site.

The Stass investigation focussed on surface soil contamination at the location of the former poultry farm.
Results obtained during the Stass soil investigation were supported by a quality control/quality assurance
program which assisted in validating the integrity of sampling procedures and reliability of laboratory
analyses. Results obtained during the Stass investigation are therefore considered to be relatively
reliable and suitable for use in the contaminated sites decision making process.

5.2 Aerial Photographs
Aerial photographs of the Site were obtained from Landgate in order to ascertain the development history
and land use practices that may have led to contamination at the Site. Aerial photographs of the Site are
not available from Landgate prior to 1960. Summaries of observations are provided below and aerial
photographs are provided in Appendix F.

5.2.1 25 July 1960

The Site is predominantly covered by native vegetation with several unsealed tracks running across the
Site. There is a small area of cleared vegetation near the eastern boundary of the Site which is possibly
a small scale homestead and agricultural enterprise, however this cannot be verified.

The extent of the aerial photograph provided by Landgate for 1960 does not include the north-east
corner of the Site, therefore the land in the area cannot be assessed as part of this review.

The area surrounding the Site appears to be predominantly covered by native vegetation. A small area to
the west of the Site appears to have been cleared of vegetation, possibly for small-scale agricultural
purposes, however this cannot be verified.

5.2.2 15 July 1967

The Site is predominantly unchanged since the 1960 aerial photograph, however the north-east corner of
the Site is now visible in this photograph. There is a small area of cleared vegetation evident in the north-
east portion of the Site again assumedly small scale agriculture with a homestead.

The area surrounding the Site is predominantly unchanged, however due to the greater extent of the
photograph the Broome Airport runway is now evident to the south of the Site. Locke Street is evident in
the northern portion of the Site. There are also several unsealed tracks evident around the Site.
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5.2.3 29 July 1982

The Site is still predominantly covered by native vegetation. There are several new unsealed tracks and
roads running across the Site. There are also several large areas cleared of vegetation in the southern
half of the Site, and another smaller area of cleared vegetation near the western boundary of the Site.
The cleared areas in the southern half of the Site may be associated with agricultural purposes. The area
of cleared vegetation in the north of the Site is much clearer in this photograph and appears to be
infrastructure pertaining to a former abattoir.

The extent of this photograph does not include a small area in the north-east corner of the Site, therefore
the land in this area cannot be assessed as part of this review.

Several areas of cleared vegetation and new unsealed roads are visible to the east of the Site. The
Broome Speedway and rodeo grounds are also evident to the east of the Site. Two large areas near the
eastern boundary of the Site have been cleared and developed as large residential lots. Several new
roads are evident to the west of the Site.

5.2.4 17 July 1989

The Site remains predominantly covered by native vegetation. There are several new unsealed tracks
and roads running across the Site, including Buckleys Road and Fairway Drive. Further clearing is
evident at the Site, particularly in the south-east corner. A shed, possibly associated with the poultry farm
is present to the south of Fairway Drive. Several, assumedly residential, buildings and some small areas
of cleared vegetation are evident in the north-east corner of the Site.

The area surrounding the Site is predominantly unchanged, however the Broome Waste Management
Facility is now evident to the north of the Site.

5.2.5 20 July 2000

The Site remains predominantly covered by native vegetation, with some areas of vegetation regrowth in
previously cleared area particularly in the southern half of the Site. Fairway Drive has been sealed. A
water tank is now visible in the western portion of the Site. There is additional clearing and infrastructure
present in the western half of at the North West Eggs poultry farm, including three large sheds.

The Broome Waste Management Facility to the north of the Site has been extended to the west. A new
light industrial development (“Blue Haze Light Industrial Area”) is evident in the south-east corner of the
Site. There has been an expansion to residential developments to the east, south and west of the Site.

5.2.6 23 May 2007

The Site remains predominantly covered by native vegetation. Two small areas of cleared vegetation are
visible in the western portion of the Site. The area surrounding the water tank has also been cleared of
vegetation.

The Broome Waste Management Facility to the north of the Site has been further extended to the west.
There are additional properties evident in the Blue Haze Light Industrial Area. Residential developments
to the east, south and west of the Site have continued to expand.
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5.3 Certificates of Title
GHD have reviewed Certificate of Title deeds supplied by Landgate that document changes in land
ownership. Details regarding the occupation and/or business type of the registered proprietors were not
provided on the Certificates of Title. Details of the Site ownership history are summarised in Table 5
below and the title deeds are supplied in Appendix A.

Table 5 Summary of Lot Ownership

Lot Number Volume - Folio Date Registered Proprietors

2646 LR3004 - 483 7 February 1991 Crown Land - Reserve Under Management
Order.

Primary Interest Holder: Water Authority of
Western Australia.

LR3134 - 500 8 June 2007 Unallocated Crown Land

LR3128 - 57 5 July 2004 Unallocated Crown Land

LR3099 - 18 7 May 2003 Unallocated Crown Land

304

LR3089 - 183 10 November 1994 Unallocated Crown Land

2659 LR3000 - 440 14 February 2005 Unallocated Crown Land

2658 LR3000 - 439 14 February 2005 Unallocated Crown Land

LR3114 - 956 Unallocated Crown Land3106

LR3120 - 396 28 December 2000 Unallocated Crown Land

LR3050 -459 Unallocated Crown Land

LR3128 - 63 15 March 2005 Unallocated Crown Land

301

LR3120 - 396 28 December 2000 Unallocated Crown Land

LR3050 - 458 29 June 2005 Crown Land

Primary Interest Holder: Steve Madden

LR3128 - 63 15 March 2005 Unallocated Crown Land

300

LR3120 - 396 28 December 2000 Unallocated Crown Land

LR3110 - 973 8 June 2007 Unallocated Crown Land3091

LR3100 - 297 29 March 1993 Unallocated Crown Land

2034 - 689 18 September 2007 The Anglican Schools Commission Inc2605

2016 - 667 9 December 1994 Tamarama Holdings Pty Ltd (North West Eggs)

2668 - 478 17 September 2007 Dean Graham Kemp and
Sandra Gaye Wotherspoon

1224

LR3002 - 440 24 November 1998 Unallocated Crown Land
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Lot Number Volume - Folio Date Registered Proprietors

1653 - 321 18 July 1989 Margaret Pamela Livingstone and
Ralph William Livingstone

28 September 1983 Susan Helen Giesen, Jaqueline Anne Knox and
Gwendolyn Frances Knox.

1024

1449 - 610 8 October 1976 John Marquis Charles Knox

1776 1751 - 470 1 January 2001 Robert John Knox and Wendy Joan Knox

LR3131 - 488 Unallocated Crown Land

LR3099 - 18 7 May 2003 Unallocated Crown Land

3150

LR3089 - 183 10 November 1994 Unallocated Crown Land

LR3131 - 487 Unallocated Crown Land

LR3099 - 18 7 May 2003 Unallocated Crown Land

3149

LR3089 - 183 10 November 1994 Unallocated Crown Land

LR3124 - 587 Unallocated Crown Land687

LR3002 - 352 29 June 1992 Unallocated Crown Land

LR3128 - 64 Unallocated Crown Land

LR3120 - 396 28 December 2000 Unallocated Crown Land

LR3099 - 18 7 May 2003 Unallocated Crown Land

3132

LR3089 - 183 10 November 1994 Unallocated Crown Land

3129 TBC

3130 TBC

5.4 Dangerous Goods
A request was lodged with the Department of Mines and Petroleum (DMP) under the Freedom of
Information Act (1992) to undertake a search of the Dangerous Goods Licence Register to determine
whether any potentially hazardous materials have been licensed for use or storage at the Site.

The search failed to produce any documentation containing information relating to the Site. However, it
should be noted that although no documentation could be located by DMP, there is still potential for
current and historic storage of dangerous goods at the Site. Documentation provided by DMP is provided
in Appendix G.



2161/24238/93215 Broome North Redevelopment
Preliminary Site Investigation

6. Site Visit

A Site visit was undertaken by a GHD Environmental Scientist on the 30 and 31 July 2009. Photographs
taken during the Site visit are presented in Appendix H.

6.1 Former Poultry Farm (Lot 2605)
A former poultry farm, operated by North West Eggs, is located at Lot 2605 Fairway Drive, Djugun, as
shown in Figure 3. The infrastructure present at the former poultry farm includes a caretaker’s house,
four sheds, a packing room, a rearing shed and a store room (Figure 4). Cement building pads remain
present at the location of the former workshop and former brooding shed (Plate 1). The caretaker’s
house is the only building currently in use at the former poultry farm and is still used by the caretaker and
his family. The majority of the former poultry farm is cleared of vegetation with only a few remaining trees
present. The surface of the poultry farm, excluding the location of concrete building pads is unsealed
(Plate 2). There are several dirt tracks running across the Site. There was no evidence of staining or
odours around the poultry farm.

Stass also identified a 205 L diesel fuel drum onsite, however no sampling was conducted at this
locations. Diesel drums were not observed during the Site visit conducted by GHD as part of this
investigation.

The former poultry farm is surrounded by a large wire fence with a locked gate. Vegetation surrounding
the former poultry farm appears to be healthy and in good condition. Discussions with the current site
caretaker indicate that the Site has not been in operation for at least 2 years.

The Site walkover did not identify any areas of significant contamination at the location of the former
poultry farm.

6.2 Former Abattoir (Lot 1024)
A former abattoir is located near the north-east boundary of the Site at Lot 1024 Locke Street, Broome,
as shown in Figure 3. Access to the former abattoir could not be obtained during the Site visit however
anecdotal evidence indicates that the area was operated as a small scale abattoir (4-5 cattle per week)
by the local butcher. It is understood that all meat slaughtered at the Site was used for sale at the
butchers located in Broome.

The Site has not been used as an abattoir since 1985. The Site now appears to be used for residential
purposes. The only evidence that could confirm the presence of a former abattoir were the remaining
stock yards near the southern boundary of the lot (Plate 3).

6.3 Water Corporation Tank (Lot 2646)
A Water Corporation tank is present in the western portion of the Site at Lot 2646 Fairway Drive, Cable
Beach, as shown in Figure 3. The area is predominantly cleared with only a few sparse trees remaining.
Infrastructure present includes a large water tank, pumping equipment, pipes, cement tanks and a
laydown area (Plates 4 to 6). There are also several large piles of mulch present to the north of the water
tank (Plate 7).
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The tank is surrounded by a large wire fence with a locked gate (Plate 8). Vegetation surrounding the
fenced area appears to be healthy and in good condition. There is minor dumping of rubbish around the
enclosure however this is generally limited in extent and comprises mainly beer cans and plastic drink
bottles.

The Site walkover did not identify any areas of significant contamination at the Water Corporation Water
Tank location.

6.4 Former Camel Lease (Lot 300)
A former camel lease area was located at Lot 300 Fairway Drive, Cable Beach, as shown in Figure 3.
This area now appears to be used as a dirt bike track. Infrastructure present in this area is limited to a
water tank and small wire fence (Plate 9). This area is cleared of vegetation with only a few sparse trees
and bushes remaining.

There was a large burnt area identified as well as several dumped tyres at the location of the former
camel lease area (Plate 10 and 11).

Given the small scale operations, it is not considered that this land use is likely to have caused any
significant soil or groundwater contamination at the Site.

6.5 Remainder of Site
The remainder of the Site is primarily covered by dense native vegetation. This vegetation appears to be
healthy and in good condition. There are two sealed roads which run across the Site, Buckleys Road
(Plate 12) and the eastern half of Fairway Drive. The remainder of Fairways Drive is unsealed and
subject to flooding during the wet season and so is closed to traffic for part of the year. There are also a
number of unsealed roads and tracks running throughout the Site, which includes a road which follows
an underground gas pipeline in a north-south direction from the Broome Waste Management Facility to
Gubinge Road (Plate 13).

There is a considerable amount of rubbish illegally dumped along the unsealed tracks. Dumped wastes
include white goods (such as fridges, air conditioners and washing machines), aluminium cans, glass
bottles, plastic bottles, drums, chairs, green wastes, cardboard boxes, bed mattresses, car bodies and
car tyres (Plates 14 to 18). Dumped material is generally limited to unsealed tracks across the Site.
Intermittent wire fencing was also erected alongside some of the unsealed tracks across the Site.

The Site boundary generally comprises of vegetation which appears to be healthy and in good condition.
There were earth works occurring at Gubinge Road along the southern boundary of the Site at the time
of the Site visit. The Broome Waste Management Facility is present along the northern boundary of the
Site. This facility is fenced and there does not appear to be rubbish blowing from the facility onto the Site
(Plate 19).

GHD did not observe any activities likely to cause significant soil or groundwater contamination across
the remainder of the Site.
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7. Review of Geotechnical Consultants Soil Sampling
at the Former Poultry Farm

Limited soil sampling was undertaken by Coffey on 30 July 2009 at the location of the former poultry
farm. GHD were onsite at the same time as the geotechnical consultants to review the contamination
sampling methodology and direct sampling locations.

Ten soil samples were collected from the surface soils at various locations across the former poultry
farm. Approximate sampling locations are shown in Figure 4.

GHD has reviewed the Coffey results as part of this report, however GHD is not responsible for the
quality control procedures, actual methodology employed by Coffey, choice of analytical laboratory and
laboratory methodologies or choice of laboratory analyses.

7.1 Sampling Methodology
Soil sampling was undertaken by Coffey and consequently the methodology undertaken will be reported
by Coffey. In general, Coffey sampling methodology observed was considered to follow standard practice
and followed the following general principles:

» Sample Collection: Samples were collected using clean nitrile gloves and placed into laboratory
prepared containers.

» Sample Labelling: Each sample was identified by means of a label showing sample location, date,
job number and depth.

» Sample Storage: The samples were placed in an insulated container with frozen ice bricks to be kept
cool during storage and transportation to the laboratory.

» Chain of Custody Procedures: Sample details and analysis schedule details were entered on to a
chain of custody form that accompanied the samples to the laboratory.

» Decontamination Procedures: sampling equipment was decontaminated following each sample
location. In addition, all samples were handled by field staff using disposable nitrile gloves, which
were replaced between each sampling point.

7.2 Assessment Criteria
GHD adopted the following assessment criteria, which are based on the DEC risk-based ecological and
human health soil assessment criteria in the DEC Assessment Levels for Soil, Sediment and Water
Guidelines (DoE, 2003), which are based upon those established in the National Environment Protection
(Assessment of Site Contamination) Measure (NEPC, 1999).

For environmental evaluation, the concentrations of target compounds in soil are compared to Ecological
Investigation Levels (EILs) within the DEC Assessment Levels for Soil, Sediment and Water Guidelines
(DoE, 2003). These levels represent conservative criteria for the protection of ecological values and are
the first tier of assessment criteria.

The DEC also provides human health based investigation levels for various land uses including
residential, open-space/parks/recreational and commercial/industrial, which are generally less stringent
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than environmental criteria. However, these criteria may only be used it if can first be demonstrated that
the material does not pose a risk to the environment. Health Investigation Levels (HILs) have been
developed to be protective of human health and are based on an assessment of potential exposure via
ingestion of soil and dermal contact.

It is understood that the Site will be developed for residential and mixed land use purposes, therefore the
most conservative health investigation level, HIL-A, will be used. HIL-A is for “standard residential with
garden/accessible soil (home grown product contributing less than 10% of vegetable and fruit intake; no
poultry); this category includes children’s daycare centres, kindergartens, pre-schools and primary
schools”. Soil analytical results will also be compared to HIL-E and HIL-F criteria, which are considered
suitable for “parks, recreational open space and playing fields, includes secondary schools” and
“commercial/industrial”, respectively.

7.3 Laboratory Program
GHD recommended the following laboratory analyses be conducted on the soil samples collected from
the former poultry farm:

» Heavy metals (arsenic, cadmium, chromium, cobalt, copper, manganese, nickel, lead, zinc and
mercury);

» Nutrients (phosphorus and nitrogen);

» Total Petroleum Hydrocarbons (TPH);

» Monocyclic Aromatic Hydrocarbons (benzene, toluene, ethylbenzene and xylene);

» Polycyclic Aromatic Hydrocarbons (PAH); and

» Organochlorine Pesticides (OCPs).

Coffey analysed the soil samples collected from the former poultry farm for the following analytical suite:

» Heavy metals (arsenic, cadmium, cobalt, chromium, copper, lead and zinc);

» Nutrients (phosphorus and total nitrogen);

» TPH; and

» PAH.

7.4 Analytical Results
Laboratory results are tabulated in Table I1, Appendix I and laboratory certificates of analysis are
presented in Appendix J. The results are summarised below.

7.4.1 Heavy Metals

Ten soil samples were submitted for heavy metal analysis. Heavy metal concentrations were below
adopted assessment levels, with the exception of zinc at two locations, as described below.

» Concentrations of zinc exceeded the EIL (200 mg/kg) in samples CF2 (270 mg/kg) and CF7
(220 mg/kg). Concentrations of zinc did not exceed HIL-A, HIL-E or HIL-F.
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7.4.2 Total Petroleum Hydrocarbons

Ten soil samples were submitted for TPH analysis. TPH concentrations were below laboratory detection
limits and adopted assessment levels, with the exception of the following.

» Concentrations of TPH C15-C28 and TPH C29-C36 exceeded the HIL-A (90 mg/kg), HIL-E (180 mg/kg)
and HIL-F (450 mg/kg) in CF9 (330 mg/kg and 390 mg/kg, respectively).

7.4.3 Polycyclic Aromatic Hydrocarbons

Ten soil samples were submitted for PAH analysis. The samples reported PAH concentrations below
laboratory reporting limits and adopted assessment criteria.

7.4.4 Nutrients

Ten soil samples were submitted for nutrient (phosphorus and total nitrogen) analysis. Nutrient
concentrations reported the following ranges.

» Concentrations of phosphorus ranged from 270 mg/kg in CF1 to 6100 mg/kg in CF8.

» Concentrations of total nitrogen ranged from 500 mg/kg in CF5 to 2600 mg/kg in CF4.

7.5 Summary
The soil investigation undertaken by Coffey was limited in extent, as was restricted to surface soil
sampling (0.0-0.1m below ground level), a small suite of analytes that did not include pesticides and did
not comply to DEC recommended sampling density for the site area.

Laboratory analysis indicates that zinc exceeded the EIL at two locations and TPH C15-C28 and TPH C29-
C36 exceeded the HIL-A, HIL-E and HIL-F at one location. No other exceedances of adopted criteria were
recorded at the former poultry farm.

Concentrations of zinc that exceeded the EIL were collected from locations of the former scrap metal
areas near the northern and southern boundaries of the former poultry farm. These concentrations
marginally exceed the EIL and as no vegetation is present at the location of these exceedences, these
concentrations are not considered to present a risk to the surrounding environmental.

Concentrations of TPH that exceeded the HIL-A and HIL-E were collected from the location of a former
manure pile in the centre of the former poultry farm. Given the concentrations exceed the health
investigation levels, GHD considers that this exceedance should be delineated to determine the extent of
the TPH contamination at the former poultry farm.
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8. Preliminary Conceptual Site Model

A Conceptual Site Model, based on information available to date presented in this report, that identifies potential primary sources of contamination, pathways and receptors is presented in Appendix K. A summary of the issues
identified are provided in Table 6.

Table 6 Preliminary Conceptual Site Model Summary

Lot Area of Potential Environmental Concern Contaminants of Concern Pathways Receptors

1024 Former Abattoir

Unable to be assessed during the Site visit.

From DEC (2005): nutrients (eg.
nitrogen, phosphorus), biological
oxygen demand (BOD), total
suspended solids (TSS), oil and
grease.

Lateral and vertical migration via permeable
strata and preferential flow paths such as service
lines.

Surface water runoff.

Dermal contact, inhalation (dust and vapours),
and ingestion.

Humans On-site: Current/future residents, workers.

Humans Off-site: Down-gradient residential groundwater
bore users, adjacent residents.

Ecosystems On-site: Flora and fauna, groundwater.

Ecosystem Off-site: Adjacent bushland, nearby surface
water bodies.

2605 Former Poultry Farm

GHD review of soil investigations undertaken to date have
not identified significant contamination.

From DEC (2005): carbamates,
organochlorine pesticides (OCPs),
organophosphate pesticides (OPPs),
herbicides (eg. triazine, atrazine),
nitrates, salinity, metals (eg. Al, As,
Cd, Cu, Fe, Pb, Mg and K) and
nutrients (eg. nitrogen, phosphorus).

From Coffey Sampling: Zinc and TPH.

Lateral and vertical migration via permeable
strata and preferential flow paths such as service
lines.

Surface water runoff.

Dermal contact, inhalation (dust and vapours),
and ingestion.

Humans On-site: Current/future residents, workers.

Humans Off-site: Down-gradient residential groundwater
bore users, adjacent residents.

Ecosystems On-site: Flora and fauna, groundwater.

Ecosystem Off-site: Adjacent bushland, nearby surface
water bodies.

300 Camel Leases

Small burn areas and animal wastes of small quantities.

Potential for contamination considered to be minor.

Heavy metals, PAHs, TPH, BTEX and
nutrients.

Lateral and vertical migration via permeable
strata and preferential flow paths such as service
lines.

Surface water runoff.

Dermal contact, inhalation (dust and vapours),
and ingestion.

Humans On-site: Future residents, workers.

Humans Off-site: Down-gradient residential groundwater
bore users, adjacent residents.

Ecosystems On-site: Flora and fauna, groundwater.

Ecosystem Off-site: Adjacent bushland, nearby surface
water bodies.

1776, 1224,
687, 3091,
304, 2658,
2659, 3132,
2646, 3149,
3106, 301,
3150, 3129
and 3130

Remainder of Site

Illegally dumped wastes including car bodies, white goods,
drums and household wastes.

Potential for contamination considered to be minor.

Heavy metals, TPH, BTEX, PCBs,
PAHs and asbestos.

Lateral and vertical migration via permeable
strata and preferential flow paths such as service
lines.

Surface water runoff.

Dermal contact, inhalation (dust and vapours),
and ingestion.

Humans On-site: Future residents, workers.

Humans Off-site: Down-gradient residential groundwater
bore users, adjacent residents.

Ecosystems On-site: Flora and fauna, groundwater.

Ecosystem Off-site: Adjacent bushland, nearby surface
water bodies.

Landfill

Gas (methane) and groundwater contamination arising
from landfill located to the north of the Site.

Given the distance from the landfill to the Site (400 m),
these issues are considered to be minor, however should
still be considered as part of potential risks for site
development.

From DEC (2005): PCBs, alkanes,
sulphides, metals, organic acids,
nutrients (eg. nitrogen, phosphorus),
TPH, PAH, ammonia, landfill gas (eg.
methane), TDS and BTEX.

Lateral and vertical migration of gas via
permeable strata and preferential flow paths such
as service lines.

Groundwater flow beneath the Site.

Humans On-site: Future residents, workers.

Humans Off-site: Down-gradient residential groundwater
bore users, adjacent residents.

Ecosystems On-site: Flora and fauna, groundwater.

Ecosystem Off-site: Adjacent bushland, nearby surface
water bodies.
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9. Conclusions

Based on the investigations completed, the following conclusions are made:

9.1 Former Poultry Farm (Lot 2605)
» A review of the Certificates of Title indicates Lot 2605 Fairway Drive is currently owned by the

Anglican Schools Commission Inc. This lot was previously owned by Tamarama Holdings Pty Ltd
(North West Eggs), from 1994 to 2007.

» A review of aerial photographs indicates the former poultry farm Site was initially developed between
1982 and 1989, with the construction of two sheds. By 2007, the remainder of the former poultry farm
had been developed, with the construction of the remaining infrastructure.

» A review of a previous report completed by Stass Environmental in 2005 indicated there was no
evidence of significant surface soil contamination at the former North West Eggs facility.

» The Site walkover did not identify any areas of significant contamination at the location of the former
poultry farm. The majority of infrastructure was still present however it is understood that the poultry
farm has not been in operation for at least 2 years.

» Soil sampling undertaken by Coffey indicates that there were three locations that exceeded the
assessment levels at the former poultry farm. Concentrations of zinc that exceeded the EIL were
collected from locations of the former scrap metal areas near the northern and southern boundaries
of the former poultry farm. Concentrations of TPH C15-C28 and TPH C29-C36 that exceeded the HIL-A
and HIL-E were collected from the location of a former manure pile in the centre of the former poultry
farm.

9.2 Former Abattoir (Lot 1024)
» A review of the Certificates of Title indicates Lot 1024 Locke Street was purchased in 1989 and is

currently owned by Margaret Pamela Livingstone and Ralph William Livingstone. Between 1983 to
1989 120 Locke Street was owned by Susan Helen Giesen, Jaqueline Anne Knox and Gwendolyn
Frances Knox. Between 1976 and 1983 Lot 1024 Locke Street was owned by John Marquis Charles
Knox. This indicates that 120 Locke Street may have had a predominantly residential use throughout
the history of development of the lot.

» A review of aerial photography indicates that development of the former abattoir site began in 1967,
with the clearing of vegetation and remained developed from 1967 to present. The development of
infrastructure at the Site occurred during the late 1960s.

» Access to the former abattoir could not be obtained during the Site visit however anecdotal evidence
indicates that the area operated as a small scale abattoir supplying meat products to the local
butcher.

9.3 Water Corporation Tank (Lot 2646)
» A review of the Certificates of Title indicates Lot 2646 Fairway Drive is reserved as Crown Land

Under Management Order, with the primary interest holder being the Water Authority of Western
Australia. It is understood that this tank is used for drinking water storage only.
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» A review of aerial photography indicates the water tank was developed between 1989 and 2007. The
Site appears to be being developed in the 1989 aerial photograph, with the track leading to the
location of the water tank evident.

» The Site walkover did not identify any areas of significant contamination at the Water Corporation
Water Tank location. The area was mostly cleared of vegetation and fenced, to prevent public
access. There was minor dumping of rubbish around the enclosure, however this was generally
limited in extent and comprised mainly beer cans and plastic drink bottles.

» Given the current land use and the small scale operations as a water tank, it is not considered that
this land use is likely to have caused any significant soil or groundwater contamination at the Site.

9.4 Camel Leases (Lot 300)
» A review of Certificates of Title indicates that Lot 300 Fairway Drive is reserved as Crown Land. The

primary interest holder of Lot 300 Fairway Drive is Steve Madden, who is the owner of Cable Beach
Camel Safaris.

» A review of aerial photographs indicates that this lot was cleared of vegetation during the 1980s.
Between 1989 and 2007 vegetation regrowth over part of these lots has occurred.

» The Site walkover identified that Lot 300 was no longer being used as a camel lease area, and that
this area was now used as a dirt bike track. A small area of burnt vegetation was also identified at
this lot.

» There were some small burn areas and wastes identified at the location of the former camel lease,
however given the small scale operations, it is not considered that this land use is likely to have
caused any significant soil or groundwater contamination at the Site.

9.5 Remainder of Site
» A review of the Certificates of Title indicates the remaining lots are reserved as Crown Land.

» A review of aerial photographs indicates that the majority of the Site is covered by vegetation. There
are some areas in the southern half of the Site, which were cleared of vegetation during the 1980s,
however by 2007, regrowth of vegetation has occurred.

» The Site walkover identified that the majority of the Site was covered by dense native vegetation, in
good, healthy condition. Many areas of illegal dumping along unsealed tracks were identified across
the Site. Dumped wastes included white goods, cans, bottle, drums and other household wastes.
Dumping of wastes was generally limited to unsealed tracks across the Site.

» Except for the minor and localised dumping of waste materials no significant contamination issues
were observed at Lots 1776, 1224, 687, 3091, 304, 2658, 2659, 3132, 2646, 3149, 3106, 301, 3150,
3129 and 3130. However, this conclusion is subject to the timeframes for the development and
whether dumping of waste continues to occur and potentially cause contamination in the future.

9.6 Adjacent Broome Waste Management Facility
A review of aerial photographs indicates that the adjacent Broome Waste Management Facility has been
in operation since the mid 1980s, with expansion to the west during the late 1990s.
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Potential contamination and risk issues likely to arise from the Broome Waste management facility that
may impact the Site include landfill gas (methane) and groundwater contamination. Given the distance
from the landfill to the Site (400 m), these issues are considered to be minor, however should still be
considered as part of potential risks for site development.

9.7 Overall Conclusions
Based on a review of the report, the following overall conclusions are presented for the Site:

» Given the overall land use of the Site and the presence of illegally dumped rubbish, there is the
potential for minor impacts to surface soils which will need to be remediated and validated prior to
redevelopment.

» GHD has not conducted groundwater investigations at the Site and unless groundwater
investigations are undertaken the groundwater quality at the Site cannot be confirmed.



3061/24238/93215 Broome North Redevelopment
Preliminary Site Investigation

10. Recommendations

Based on the information presented in this report, the following recommendations are made for the entire
Site:

» GHD recommends conducting a groundwater investigation across the Site to confirm groundwater
quality moving onsite and offsite and to determine groundwater flow direction beneath the Site.

» Given that the Site may be redeveloped for a more sensitive land use (ie. residential), a DEC
Contaminated Sites accredited auditor may need to be appointed in accordance with Section 31(1) of
the Contaminated Sites Regulations 2006.

» Remove surface dumped waste materials from the Site prior to redevelopment and subdivision.
Removed waste should be disposed of to a suitable landfill facility, in accordance with DEC (2001)
Landfill Waste Classification and Waste Definitions 1996 (as amended). Erect signage around the
Site to deter any further illegal dumping of wastes.

» GHD did not observe any activities likely to cause significant soil or groundwater contamination
across the remainder of the Site during the Site visit or as part of this investigation, however due to
the large area of the Site it was not possible to inspect the entire Site. Consequently, there is
potential for small areas of contamination to exist at the Site and contingency and/or management
plans for this should be incorporated in any redevelopment plans for the Site.

» LandCorp should review its development plan in conjunction with this PSI to further assess the need
for soil and groundwater sampling, whereby development of residential lots in areas of contamination
may require further soil and groundwater investigations.

GHD understands that the project is going to extend over 30 to 50 years, with development beginning in
the southern portion of the Site, adjacent to the western boundary of the Blue Haze Light Industrial Area.
Given the time scale for the redevelopment, it will be approximately 12 to 15 years before development
begins in areas where there are potential contamination issues.

GHD therefore makes the following recommendations for specific areas of the Site, however these may
not need to be addressed until later in the development program.

10.1 Former Poultry Farm (Lot 2605)
The concentrations of zinc detected at the former poultry farm, marginally exceed (up to 1.35 times) the
assessment criteria. However, as vegetation is not present at the location of these exceedences, these
concentrations are not considered to present a risk to the surrounding environment. The concentrations
of TPH identified at the former poultry farm exceed the health investigation levels. GHD considers that
this exceedence should be delineated to determine the vertical and horizontal extent of the TPH
contamination at the former poultry farm.

Should the former poultry farm be redeveloped for more sensitive land use purposes, including
residential purposes with access to soil including gardens, GHD recommends that soil and groundwater
investigations be undertaken, in accordance with DEC Contaminated Sites Management Series
Guidelines, to confirm that there is no contamination present at the location that has the potential to
cause risks to human health or the environment.
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10.2 Former Abattoir (Lot 1024)
As the Site was not accessible during the time of this investigation, a Site walkover should be undertaken
at this property when it is accessible to assess potential contamination issues and development
restrictions for LandCorp.

10.3 Broome Waste Management Facility
Due to the proximity of the Broome Waste Management Facility to the northern boundary of the Site
(400 m), consideration should be given to potential migration of landfill gases through substrata to the
Site and the potential explosive and human health risks these may present. Landfill gas investigation and
monitoring should be undertaken between the landfill and Site boundaries to determine risks from the
Broome Waste Management Facility.

GHD recommends installation of groundwater monitoring wells between the landfill and Site to confirm
that the landfill is not impacting groundwater quality beneath Site.

GHD also recommends installation of landfill gas monitoring points between the landfill and the Site to
ensure landfill gases are not being released at the Site.
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11. Limitations of Report

This report has been prepared by GHD for LandCorp. No warranties, expressed or implied, are offered to
any third party and no liability will be accepted for the use of this report by any third party.

This report presents the results of Preliminary Site Investigation prepared for the purpose of this
commission. The data and advice provided herein relate only to the project and structures described
herein at the time of visual inspection and must be reviewed by a competent Engineer/Scientist before
being used for any other purpose. GHD accepts no responsibility for other use of the data.

The work conducted by GHD under this commission has been to the standard that would normally be
expected of professional environmental consulting firm practising in this field in the State of Western
Australia. However, although strenuous effort has been made to assess contamination issues required
by this brief we cannot guarantee that other issues outside of the scope of work undertaken by GHD do
not remain.

Where information or data has been supplied by other parties, the data is included and used in the form
provided by the parties. The responsibility for the accuracy of such data remains with the issuing
authority, not with GHD.

An understanding of the site conditions depends on the integration of many pieces of information, some
regional, some site specific, and some experienced based. Hence, this report should not be altered,
amended or abbreviated, issued in part or issued incomplete in any way without prior checking and
approval by GHD. GHD accepts no responsibility for any circumstances that arise from the issue of this
report that has been modified other than by GHD.

The limitations of this report should be read in conjunction with the entire report.



3361/24238/93215 Broome North Redevelopment
Preliminary Site Investigation

12. References

Bureau of Meteorology. (2009). Climate Statistics for Australian Locations – Summary Statistics
BROOME AIRPORT. http://www.bom.gov.au/climate/averages/tables/cw_003003.shtml [Accessed:
6 July 2009].

Department of Environment. (2001) Landfill Waste Classification and Waste Definitions 1996 (as
amended). Perth: Department of Environment.

Department of Environment. (2005). Potentially Contaminating Activities, Industries and Landuses. Perth:
Department of Environment.

Department of Environment and Conservation. (2006). Community Consultation Guideline. Perth:
Department of Environment and Conservation.

Department of the Environment Water Heritage and the Arts. (2009a). My Environment; Broome Search.
http://www.environment.gov.au/erin/myenvironment/indexhtml [Accessed: 6 July 2009].

Department of the Environment Water Heritage and the Arts. (2009b) Environment Protection and
Biodiversity Conservation Act Protected Matters Search Tool. http://www.environment.gov.au/erin/ert/
epbc [Accessed: 6 July 2009].

GHD. (2009a). Broome Environmental Consultancy: Lot 3150 (Area A), Preliminary Environmental
Impact Assessment and Biological Survey. January 2009.

GHD. (2009b). Broome Environmental Consultancy: Lot 304 (Area B), Preliminary Environmental Impact
Assessment and Biological Survey. January 2009.

GHD. (2009c). Lot 3150 and Lot 304 Broome, Acid Sulfate Soil Desktop Investigation. May 2009.

Gozzard, J.R. (1988). Broome-Roebuck Plains Sheet 3362 II and Part of 3362 IV. Environmental
Geology Series. Perth: Geological Survey of Western Australia.

Hingston, F.J. and Gailitis, V. (1976). The Geographic Variation Salt Precipitated over Western Australia.
Australian Journal of Soil Research, v14, p 319-335.

Laws, A. T. (1987). The demand for groundwater in Broome area, Western Australia in Proceedings of
the International Conference on the Groundwater Systems under Stress: Australian Water Resources
Council, Conference Series No. 13. Brisbane, 1986, p 203-212.

Laws, A. T. (1991). Explanatory notes on the Broome 1:250 000 Hydrogeological Sheet, GSWA
Hydrogeological Series Explanatory Notes, SE51-6.

Standards Australia. (2005). AS 4482.1 - 2005 Guide to the investigation and sampling of sites with
potentially contaminated soil. Part 1: Non-volatile and semi-volatile compounds. Sydney, NSW:
Standards Australia.

Stass Environmental. (2005). Baseline Soil Contamination Assessment: North West Eggs, Broome, WA.
December 2005.

US Environment Protection Agency. (2000). Guidance for the Data Quality Objective Process
(EPA QA/G-4). Washington: US Environment Protection Agency.

http://www.bom.gov.au/climate/averages/tables/cw_003003.shtml
http://www.environment.gov.au/erin/myenvironment/indexhtml
http://www.environment.gov.au/erin/ert/


3461/24238/93215 Broome North Redevelopment
Preliminary Site Investigation

Water and Rivers Commission. (2001). Broome Water Reserve Water Source Protection Plan, Broome
Town Water Supply. Water and Rivers Commission, Water Resource Protection Series No WRP 41.

Western Australian Planning Commission. (2009). Planning Bulletin Number 64 Acid Sulfate Soils. Perth:
Western Australian Planning Commission.



Study Area

400,000

400,000

425,000

425,000

8,0
00

,00
0

8,0
00

,00
0

8,0
25

,00
0

8,0
25

,00
0

Figure 1
G:\61\24238\GIS\MXDS\6124238-G001_rev1.mxd

0 2.5 5 7.5 101.25

Kilometres

LEGEND

©  2009. While GHD has taken care to ensure the accuracy of this product, GHD and GA make no representations or warranties about its accuracy, completeness or suitability for any particular purpose.  GHD and
GA cannot accept liability of any kind (whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred as a result of the product
being inaccurate, incomplete or unsuitable in any way and for any reason.

Job Number
Revision 0

61-24238

Date 02 OCT 2009o
LandCorp
Broome North Redevelopment
Preliminary Site Investigation

Site Location

Data Source:  GHD: Site Boundary - 20090814; Geoscience Australia: 250K Topo Mosaics - 20051011. Created by: kdiralu

GHD House, 239 Adelaide Terrace Perth WA 6004  T 61 8 6222 8222  F 61 8 6222 8555  E permail@ghd.com.au  W www.ghd.com.au

Map Projection: Transverse Mercator
Horizontal Datum: Geocentric Datum of Australia (GDA)

Grid: Map Grid of Australia 1994, Zone 51

LOOMA

DERBY

BAYULU

NEWMAN

BROOME

WYNDHAM

JUNJUWA

KINTORE

TOM PRICE

KUNUNURRA

YUNGNGORA

KALUMBURU

PARABURDOO

MARBLE BAR

BEAGLE BAY

HALLS CREEK

POINT SAMSON

WARMUN(TURKEY CREEK)

BIDYADANGA COMMUNITY

BARDI (ONE ARM POINT)

Locality Map

Site Boundary

1:250,000 (at A4)



687

3150

3091

3132

687

3149

304

409

1024

301

1776

3130

3129

3106

1224

2605

409

2646
2659

300

2658

BR
O

O
M

E 
R

D

LO
C

K
E ST

CRAB CREEK RD

B
U

C
K

LE
YS

 R
D

O
LD

 B
R

O
O

M
E 

R
D

GUBINGE RD

FAIRWAY DR

LU
LL

FI
TZ

 D
R

M
A

G
A

B
A

LA
 R

D

C
A

B
LE

 B
EA

C
H

 R
D

 W

WATTLE D
R

JI
G

A
L 

D
RD

JA
IG

W
EEN

 R
D

SA
N

D
S

 S
T

MURRAY RD

SANDPIPER AV

C
O

U
C

A
L 

S
T

SANCTUARY RD

MINILYA RD

LORIKEET DR

DELAW
ARE RD

M
AV

IS
 R

D

SAYONARA RD

SPOONBILL AV

CORELLA RD

PEARL COAST RD

JIGAL DR

G
U

BI
NG

E 
R

D

GUBINGE RD

FAIRW
AY DR

FA
IR

W
AY

 D
R

LORIKEET DR

TANAMI DR

418,000

418,000

420,000

420,000

8,0
16

,00
0

8,0
16

,00
0

8,0
18

,00
0

8,0
18

,00
0

8,0
20

,00
0

8,0
20

,00
0

8,0
22

,00
0

8,0
22

,00
0

G:\61\24238\GIS\MXDS\6124238-G002_rev1.mxd

LEGEND

0 190 380 570 76095

Metres

Map Projection: Transverse Mercator
Horizontal Datum: Geocentric Datum of Australia (GDA)

Grid: Map Grid of Australia 1994, Zone 51 o
©  2009. While GHD has taken care to ensure the accuracy of this product, GHD and LANDGATE (SLIP) make no representations or warranties about its accuracy, completeness or suitability for any particular purpose.  GHD and LANDGATE (SLIP) cannot accept liability of any kind (whether in contract,
tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred as a result of the product being inaccurate, incomplete or unsuitable in any way and for any reason.

LandCorp
Broome North Redevelopment
Preliminary Site Investigation

Figure 2

Job Number
Revision 1

61-24238

02 OCT 2009

Lot Layout

Date

Data Source:  GHD: Site Boundary - 20090814; Landgate: Cadastre - 20090814, Broome 3362 May 2007 Mosaic - May 2007, SLIP: 20090814. Created by: kdiralu, mludovico

GHD House, 239 Adelaide Terrace Perth WA 6004  T 61 8 6222 8222  F 61 8 6222 8555  E permail@ghd.com.au  W www.ghd.com.au

1:20,000 (at A3)

32

Site Boundary

Cadastre (Lot Number)

Lot Boundaries



Broome Waste 
Management Facility

Camel Lease

Broome Speedway

Blue Haze
Light Industrial Area

Former Poultry FarmCamel Lease

Former Camel Lease

Water Corporation Tank

Roebuck Bay

Indian Ocean

Roebuck Estate

Broome Rodeo Grounds

Former Abattoir

BR
O

O
M

E 
R

D

LO
C

K
E ST

CRAB CREEK RD

B
U

C
K

LE
YS

 R
D

O
LD

 B
R

O
O

M
E 

R
D

GUBINGE RD

LU
LL

FI
TZ

 D
R

M
A

G
A

B
A

LA
 R

D

C
A

B
LE

 B
EA

C
H

 R
D

 W

WATTLE D
R

JI
G

A
L 

D
RD

JA
IG

W
EEN

 R
D

SA
N

D
S

 S
T

MURRAY RD

SANDPIPER AV

O
R

Y
X 

R
D

SANCTUARY RD

MINILYA RD

LORIKEET DR

DELAW
ARE RD

M
AV

IS
 R

D

SAYONARA RD

SPOONBILL AV

CORELLA RD

PEARL COAST RD

JIGAL DR

G
U

BI
NG

E 
R

D

GUBINGE RD

FAIRWAY DR

FAIRW
AY DR

FA
IR

W
AY

 D
R

TANAMI DR

418,000

418,000

420,000

420,000

8,0
16

,00
0

8,0
16

,00
0

8,0
18

,00
0

8,0
18

,00
0

8,0
20

,00
0

8,0
20

,00
0

8,0
22

,00
0

8,0
22

,00
0

G:\61\24238\GIS\MXDS\6124238-G003_rev1.mxd

LEGEND

0 190 380 570 76095

Metres

Map Projection: Transverse Mercator
Horizontal Datum: Geocentric Datum of Australia (GDA)

Grid: Map Grid of Australia 1994, Zone 51 o
©  2009. While GHD has taken care to ensure the accuracy of this product, GHD and LANDGATE make no representations or warranties about its accuracy, completeness or suitability for any particular purpose.  GHD and LANDGATE cannot accept liability of any kind (whether in contract, tort or otherwise)
for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred as a result of the product being inaccurate, incomplete or unsuitable in any way and for any reason.

LandCorp
Broome North Redevelopment 
Preliminary Site Investigation

Figure 3

Job Number
Revision 1

61-24238

02 OCT 2009

Site Layout

Date

Data Source:  GHD: Site Boundary - 20090814; Landgate: Cadastre - 20090814, Broome 3362 May 2007 Mosaic - May 2007, SLIP: 20090814. Created by: kdiralu, mludovico

GHD House, 239 Adelaide Terrace Perth WA 6004  T 61 8 6222 8222  F 61 8 6222 8555  E permail@ghd.com.au  W www.ghd.com.au

1:20,000 (at A3)

Site Boundary

Cadastre



!.

!.
!.

!.

!. !.

!.

!.

!.

!.

Shed 2

Shed 3

Shed 4

Packing
Room

Shed 1

R
ea

rin
g 

S
he

d
B

ro
od

in
g 

S
he

d

Caretaker's
ResidenceWorkshop

LOT 2605

LOT 3132

LOT
2658

CF7

CF1

CF9

CF8CF6

CF5

CF4
CF3

CF2

CF10

FAIRWAY DR

419,750

419,750

419,875

419,875

8,0
18

,87
5

8,0
18

,87
5

8,0
19

,00
0

8,0
19

,00
0

Figure 4
G:\61\24238\GIS\MXDS\6124238-G004_rev1.mxd

0 12.5 25 37.5 506.25

Metres

LEGEND

©  2009. While GHD has taken care to ensure the accuracy of this product, GHD and LANDGATE make no representations or warranties about its accuracy, completeness or suitability for any particular purpose. 
GHD and LANDGATE cannot accept liability of any kind (whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred as a result of
the product being inaccurate, incomplete or unsuitable in any way and for any reason.

Job Number
Revision 1

61-24238

Date 02 OCT 2009o
LandCorp
Broome North Redevelopment
Preliminary Site Investigation

Former Poultry Farm
Soil Sampling Locations

Data Source:  GHD: Former Poultry Farm Soil Sample Locations - 20090814, Site Boundary - 20090814; Landgate: Cadastre - 20090814, Broome 3362 May 2007 Mosaic - May 2007, SLIP: 20090814. Created by: kdiralu, mludovico

GHD House, 239 Adelaide Terrace Perth WA 6004  T 61 8 6222 8222  F 61 8 6222 8555  E permail@ghd.com.au  W www.ghd.com.au

Map Projection: Transverse Mercator
Horizontal Datum: Geocentric Datum of Australia (GDA)

Grid: Map Grid of Australia 1994, Zone 51

1:1,250 (at A4)

!. Soil Sample Location

Cadastre

Lot Boundary



i61/24238/93215 Broome North Redevelopment
Preliminary Site Investigation

Appendix A

DEC Site Summary Form and Certificates
of Title









LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:52 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Mon Jul 13 12:16:38 2009 JOB 32557661



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Mon Jul 13 12:16:38 2009 JOB 32557661



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



Su
pe

rs
ed

ed
 - 

C
op

y 
fo

r S
ke

tc
h 

O
nl

y

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



C
an

ce
lle

d

LANDGATE COPY OF ORIGINAL NOT TO SCALE   Wed Jul  8 09:04:42 2009 JOB 32529496



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



LANDGATE COPY OF ORIGINAL NOT TO SCALE   Fri Jun 26 09:58:53 2009 JOB 32464696



ii61/24238/93215 Broome North Redevelopment
Preliminary Site Investigation

Appendix B

Town Planning Scheme No. 4 Information









iii61/24238/93215 Broome North Redevelopment
Preliminary Site Investigation

Appendix C

DoW WIN Bore Search



LEGEND

Lots 3150 & 304 Fairway Drive, Cable Beach - 5km radius

8012582mN

41
22

82
m

E

8012632mN

42
43

14
m

E

8023659mN

42
42

72
m

E

8023609mN
41

22
33

m
E

41
37

86
m

E

41
52

90
m

E

41
67

94
m

E

41
82

98
m

E

41
98

02
m

E

42
13

06
m

E

42
28

10
m

E

8014420mN

8016258mN

8018095mN

8019933mN

8021771mN

0 ~1.5 km

Scale 1:59023
(Approximate when reproduced at  Letter)

Geocentric Datum Australia 1994

Note: the data in this map have not been
projected. This may result in geometric

distortion or measurement inaccuracies.

Prepared by: lerchr
Prepared for: 
Date: 23/06/2009 10:02:14 AM

Information derived from this map should be
confirmed with the data custodian acknowleged

by the agency acronym in the legend.

WA Crown Copyright 2002



iv61/24238/93215 Broome North Redevelopment
Preliminary Site Investigation

Appendix D

DEC Contaminated Sites Database Search





v61/24238/93215 Broome North Redevelopment
Preliminary Site Investigation

Appendix E

Stass Environmental (2005) Baseline Soil
Contamination Assessment: North West
Eggs, Broome, WA. December 2005.



 

 
 

 

REPORT ON: 

BASELINE SOIL CONTAMINATION ASSESSMENT, 

NORTH WEST EGGS, 

BROOME, WA 

 

DECEMBER 2005 

 

 

 



   

 

 

 

 

 

 

REPORT TITLE:  BASELINE SOIL CONTAMINATION ASSESSMENT, NORTH 
WEST EGGS, BROOME, WA 

 

DATE:  DECEMBER 2005 

REPORT VERSION:  VR 1 
 

 

 
 

© STASS ENVIRONMENTAL 

This document remains the property of STASS ENVIRONMENTAL.  The
document may only be used for the purposes for which it was 
commissioned and in accordance with the terms of engagement for the
commission.  Unauthorized use of this document in any form whatsoever is
prohibited. 

P.O. Box 11  Tel:   +618 63635276  web:  www.stass.com.au



   

 

TABLE OF CONTENTS 

1. INTRODUCTION.....................................................................................................................1 

1.1. TERMS OF REFERENCE ........................................................................................................3 
1.2. OBJECTIVES OF THE STUDY ................................................................................................3 
1.3. SCOPE OF WORK .................................................................................................................3 

2. SITE DESCRIPTION AND LAYOUT ...................................................................................5 

2.1. SURROUNDING LAND USE ..................................................................................................5 
2.2. SITE DESCRIPTION...............................................................................................................5 

3. SITE HISTORY........................................................................................................................6 

3.1. LAND OWNERSHIP...............................................................................................................6 
3.2. CHANCE OF PRIOR CONTAMINATION..................................................................................6 
3.3. POLLUTION POTENTIAL ......................................................................................................7 

4. LIQUID WASTES ....................................................................................................................7 

4.1. STORMWATER .....................................................................................................................7 
4.2. WASH DOWN WATER..........................................................................................................7 
4.3. CLEANING CHEMICALS AND WASTE WATER .....................................................................8 
4.4. SEWAGE ..............................................................................................................................8 

5. SOLID WASTES ......................................................................................................................8 

6. AIR EMISSIONS......................................................................................................................8 

7. PESTICIDE AND HERBICIDE USE.....................................................................................9 

8. HYDROCARBON STORAGE................................................................................................9 

9. SURFACE AND GROUND WATER .....................................................................................9 

10. SOIL SAMPLING ..............................................................................................................10 

10.1. SOIL SAMPLING METHODS............................................................................................10 
10.2. ANALYTICAL LABORATORY TESTING ..........................................................................11 
10.3. QUALITY ASSURANCE/QUALITY CONTROL..................................................................11 

Laboratory Analysis..................................................................................................................11 
Field Sampling Procedures ......................................................................................................11 

11. ANALYTICAL RESULTS ................................................................................................12 

12. INTERPRETATION OF THE RESULTS .......................................................................13 

13. CONCLUSIONS .................................................................................................................13 

14. RECOMMENDATIONS....................................................................................................13 



1 

 

Tel:          (08) 6363 5276  STASS ENVIRONMENTAL                        www.stass.com.au 
Fax          (08) 6363 5364    PO Box 11,  Kalamunda,                    email: 
info@stass.com.au 
          WA 6926  

 

 

      ABN 73 976 537 552 

     December 2005 

 

BASELINE SOIL CONTAMINATION ASSESSMENT, 

NORTH WEST EGGS, BROOME, WA 

 

1. Introduction 

The Anglican Schools Commission (ASC) is currently negotiating the purchase of an 
egg farm (North West Eggs - referred to as the “facility” in the report) close to 
Broome, Western Australia. The property is to be redeveloped in future as a 
secondary school. 

To be able to redevelop this farm property for its new intended land use, the ASC 
recognised that an environmental assessment of the current status of the property 
needs to be established to confirm the suitability of this property for redevelopment. 
To be able to develop an understanding of the status quo of the condition of the 
property, the land had to first be visually assessed for contamination in concurrence 
with surface soil sampling of the areas which were deemed to have the highest risk 
of contamination. 

A list of contaminants which were considered to have the greatest likelihood of being 
present at a facility of this kind (high density chicken/egg farm), together with 
information collected during interviews with current owners/managers (North West 
Eggs), was prepared. This data were then used for generating the type and quantity 
of laboratory analyses which would be required for a comprehensive evaluation of 
the environmental condition of the property.  

Approximately 21 soil sampling locations were identified and sampled at the end of 
October 2005 and supplied with the relevant Chain of Custody (CoC) documentation 
to Australian Reference Laboratories (ARL) in East Perth for detailed chemical 
analyses. All soil samples were collected in accordance with AS 4482.1:1999, or 
other methods approved by the Department of Environment (DoE), and submitted for 
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analysis to ARL who hold a current  NATA accreditation for the analyses specified.



Figure 1: Location of the site
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The exact location of these sampling sites and results of the analyses are provided 
under the report section describing the findings of this investigation. 

 

1.1. Terms of Reference 

Rev Peter Lawrence of the Anglican Schools Commission met with Mr Andre 
Stasikowski of Stass Environmental in July 2005 to discuss this project. 
Subsequently Stass Environmental provided a proposal to undertake this work, 
which was formally approved by ASC in October 2005. 

 

1.2. Objectives of the Study 

The following objectives were set for this study: 

• Provide an assessment of potential site contamination by means of a  visual 
site inspection. 

• Develop an understanding of the mode of operation of the facility and based 
on that, provide a soil sampling plan which will adequately address the 
requirements of this study. 

• Review the results of the sampling programme and provide an interpretation 
of the chemical analyses with respect to environmental condition of the soils. 

•  Provide a comprehensive environmental assessment report on the 
investigations undertaken.  

 

1.3. Scope of Work 

This investigation has been undertaken based on a typical average scope of works 
for a facility of this size.  Based on the information provided by ASC, the following 
scope of work was carried out: 

 
• Completion of a background study, including: a site history search 

to identify any possible sources of contamination from previous 
land uses; regional geological and hydrogeological conditions; 
groundwater usage in the vicinity; and the presence of nearby 
service utilities that may act as conduits for movement of 
contamination. 
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• A thorough site walkthrough to establish current site conditions 
and search for any visual evidence of contamination or potential 
on- and off-site sources of contamination. 

• A soil sampling program consisting of approximately 20 soil 
samples up to a depth of 0.3 metres.  Soil samples were screened 
in the field and observations made of any visual evidence of 
impact.  Samples exhibiting visual evidence of impact were 
collected and retained for analytical testing. 

• Sampling locations were based around potential sources of 
contamination.  Sampling equipment will be decontaminated 
between each soil boring and sample, as per CSMS 2003, 
Department of Environment. 

• In the process of the investigation, Stass Environmental will 
determine whether groundwater is within 8.0 metres of the surface 
and whether the water quality is suitable for domestic use.  

• A site assessment report will be generated along guidelines 
supplied by the Department of Environment, CSMS 2003. 
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2. Site Description And Layout 

2.1. Surrounding Land Use 

The site is located along Fairway Drive (No 32), approximately 4 km north of Broome 
town centre and is surrounded by native bush (see Figure 1). The surrounding 
bushland is under native title, and can be considered as virgin bush. 

No previous development of any kind has been undertaken in this bushland. 

 

2.2. Site Description 

The site is a 4 ha plot of land surrounded by a chain link fence. The main entrance is 
via a gate from the north of the property, leading directly off Fairway Drive.  The site 
land title describes the property as Lot 2605 on deposited plan 189036 in the Shire 
of Broome. 

The Egg farm consists of the following buildings (See Figure 2): 

• 4 batch hen egg laying sheds 

• 1 packing room 

• Workshop 

• Residence 

• Offices and toilets 

• rearing shed 

• brooding shed 

• 3 store rooms 

• 4 feed silos 

Both the northern and southern extremes of the property are used for dumping of 
scrap, which consists of decommissioned equipment, piping and roofing materials. 
These are also shown in Figure 2 and in photo plate 1 (areas A and B). 

An old dam is situated on the southern end of the property, which is currently being 
filled in with clean fill sourced from the Broome area (information from the farm 



Figure 2: Site infrastructure and soil sampling locations
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Photo Plate 1: Aerial photograph of the site showing areas where scrap is located
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manger, Ms Tania Devereux). 

A small burn pit is located centrally on the site. The pit is used for burning of old 
cardboard and wood materials. Any burns within the pit are monitored by the local 
fire brigade, and these occur infrequently. No other materials (plastics etc) are 
burned within this pit. 

Chicken manure is stored at three locations (shown in Figure 2) and is sold off 
periodically  as fertiliser. 

The site is supplied by scheme water and power from Broome.  

All solid waste is removed to the nearby landfill. Sewage from office and residence 
toilets is directed t to a cess pit with overflow to drains. 

 

 

3. Site History 

3.1. Land Ownership 

North West Eggs was established as a business in Broome in the 1970’s at Coconut 
Wells and then moved to Fairway Drive (current location) during 1980’s – exact date 
is not known to the author. The business went bankrupt in 1993, when it was 
purchased by the current owners. 

Prior to the described land use (egg farm) it is our understanding that the land was 
undeveloped native bushland (Crown Land). 

 

3.2. Chance of Prior Contamination 

The site has been used as an egg laying facility (chicken farm) from early 1980’s. As 
such, some potential for contamination from disinfectant compounds and pesticide 
treatment existed prior to current owners taking management of the site. 

No asbestos was used on the site for construction or roofing. It is not expected that 
any asbestos is present at the site. 

The current owners took control of the site in 1993 and have retained a full list of 
chemicals used on the site which is provided in Appendix C. 
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3.3.  Pollution Potential 

The primary pollution potential on the site is from the use of cleaning and 
disinfectant chemicals in the sheds, which are washed down and a potential 
pathway exists to the unpaved areas in close proximity to the sheds. 

The chemical of concern is formaldehyde, which was used at a rate of once or twice 
per year from 1993 to 2001. Formaldehyde is no longer used as a disinfectant at the 
site. 

Sporadic use of pesticides, termite treatments etc is likely to have occurred during 
the occupation of this land, however it is not considered significant. 

No asbestos products or PCB’s (from electrical installations) are known to exist on 
the property. 

As arsenic is often used in commercial chicken feed as an antibiotic and to improve 
production (weight gain), and 90% of this additive ends up in the litter, there is some 
concern that the chicken manure on the site may have affected soil quality. For this 
reason all soil samples collected were tested for their arsenic content.  

 

4. Liquid wastes  

4.1. Stormwater 

There are no storm water drains installed at the site. Stormwater leaves the site 
under gravity flow and exits to a shallow trench on the perimeter of the site (see 
photo 2 and 3). From here storm water joins the main storm water drain system of 
Fairway Drive. 

 

4.2. Wash Down Water 

Wash down water from the sheds runs off the concrete plinths which act as floor in 
the sheds and collects on the land adjacent to the sheds. No special collection 
trenches or reservoirs for the washdown water were observed at the site. 

The washdown water will contain dissolved litter and some feed as well as any other 
cleaning substance which may be in use within the sheds. This practice may well 
have lead to increasing the fertility of the soils but is unlikely to have had significant 
detrimental effect on the soils with respect to any long term contamination. 



Photo Plate 2 – Drain/firebreak on site perimeter

Photo Plate 3 – Drain leading to Fairway Drive



Photo Plate 4 – Scrap laydown Area B

Photo Plate 5 – Scrap lay down Area A
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The soil sampling programme targeted areas close to the sheds to show whether  
this practice has had any effect on the soil condition adjacent to the sheds. 

 

4.3. Cleaning Chemicals and Waste Water 

Formaldehyde was used as a disinfectant up to 2001. Since then, no cleaning 
chemicals have been in use in the sheds. The sheds have manure removed from 
them and then are hosed down with scheme water. The fate of this water was 
described above. 

 

4.4. Sewage 

Sewage from the office toilets and wash facilities is directed to an underground tank 
with over flow to sub surface drains. 

The sewage and waste water from the residence is treated in like manner. There is 
no mains sewage connection at the farm.  

 

5. Solid Wastes  

The waste products from the farm constitute two items: 

• Chicken manure 

• Dead chickens 

The dead chickens are sold to Malcolm Douglas at the Broome Crocodile Park and 
any excess is removed to the local land fill facility. 

Chicken manure is sold off to local residents and market gardeners as a soil 
conditioner. 

 

6. Air Emissions  

There are no gaseous air emissions from the facility. Some odour from shed air 
conditioning fans is probably noticeable during low wind conditions, but as theer are 
no close residences to the site, this is not considered a problem. 
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There are a number of refrigerated air conditioning units on the site. These are of 
new design and are not considered a source of CFC’s or other gases. 

7. Pesticide and Herbicide Use 

Glyphosphate is used as a herbicide to control the spread of weeds. Spraying with 
Glyphosphate is only done during periods of growth at a frequency of approximately 
3 to 4 times per year. 

The facility uses a number of pesticides, including rodent bait, cockroach bait and 
general insecticides. These chemicals are listed in Appendix C. The pesticides and 
all other chemicals which are in use meet strict standards used in the food industry. 

There are regular pest control treatments which are carried out by professional pest 
controllers. As part of the egg farm’s quality assurance and HACCAP certification, a 
log book of all treatments, chemical MSDS and chemical product data information 
sheets are kept on site. Some of this information is available in Appendix C. 

 

8. Hydrocarbon Storage 

Diesel fuel is kept on site in a steel 205 litre drum. The purpose for the diesel is to 
provide fuel for the site bobcat and also for the power generator which is used as a 
standby in case of power failure. 

 

9. Surface and Ground Water 

There are no perennial or semi-perennial water courses close to the site. No wet 
season drainage scours were observed in the proximity of the site. 

Ground water has been investigated in the past as a potential source of water for the 
farm, but the findings were that the water quality was brackish and not suitable for 
either domestic or stock (chicken) watering purposes. 

Anecdotal (Farm manager) evidence suggests that ground water is in excess of 8 m 
depth and is of poor quality. Further, no known ground water bores exist in the 
vicinity of the site. 

It was not part of the brief of this investigation to investigate ground water quality, 
aquifer type and potential or possibility of any impact to ground water from the 
operations of the chicken farm. 
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10. Soil Sampling  

10.1. Soil Sampling Methods 

Soil was sampled at the surface from predetermined locations which targeted the 
worst case scenario for impact to soil quality from the operations of the egg farm. 

Sampling of contaminated areas was carried out in accordance with AS 4482.1 – 
1997, “Guide to the sampling and investigation of potentially contaminated soil” . 

The following methodology was used for the sampling procedures: 

• Samples from shallow excavations and stockpiles were obtained 
using clean hand tools (eg. hand held shovels). 

• All discrete soil samples were taken expeditiously from freshly 
exposed material. 

• Disposable gloves were used when sampling to avoid contact with 
potentially toxic compounds, and changed between each sampling 
event in order to avoid cross-contamination. 

• All samples were placed in screw-capped glass jars with either Teflon 
or aluminium foil cap liners.  

• Sample jars were labelled with permanent marking pen.  The label 
indicated the sample identification, sampling date and initials of the 
sampling personnel.  The sample identification was also written on 
the lid of the container.  

Sample transportation was traced by Chain of Custody (CoC) documentation. 
The CoC forms served three main purposes: 

i) To serve as a legal record of sample whereabouts and custody from 
the time of sampling to the time of arrival at the laboratory. 

ii) To provide the laboratory with information regarding the mode of 
preservation of the samples and the analysis required. 

iii) To allow confirmation that samples reached the laboratory intact, in 
the right preservation condition and within acceptable timeframe to 
avoid sample degradation. 
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10.2. Analytical Laboratory Testing 

A total of 21 soil samples (including QA/QC samples) were collected and submitted for 
analytical testing.  The samples were collected in the field by Stass Environmental personnel 
and transferred to the laboratory in accordance with AS 4482.1 CoC documentation. 

All laboratory analytical testing was performed by Analytical Reference Laboratory (ARL) of 
East Perth (WA).  

The results of the analytical testing are summarised in summary tables (contained in 
Appendix B).   

ARL’s analytical methods are certified by the National Association of Testing Authorities 
(NATA) and are detailed in Appendix D. 

 

10.3. Quality Assurance/Quality Control 

Quality control sampling and analysis is regularly conducted as part of the QA/QC Program to 
validate the integrity of field procedures and assess the reliability of laboratory analyses.  The 
following sections outline the quality control samples obtained and analysis performed as part 
of the QA/QC Program. 

 

Laboratory Analysis 

The analytical testing laboratories used are required to adhere to accepted analytical 
procedures and conduct regular quality control checks on their analyses. Details of 
these are provided with the Laboratory Certificates in Appendix C.  

 

Field Sampling Procedures 

Field sampling procedures were maintained as far as possible within AS 4482.1- 
1997.  
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11. Analytical Results 

The soil samples were tested for : 

• 19 samples for a full metal suite 

• 17 samples for organochlorine pesticides 

• 5 selected samples for formaldehyde  

No organochlorine pesticides or formaldehyde were detected in the soils tested. 

The table below presents the results of the tests for metal content: 

 

Sample 
ID 

Arsenic Cadmium Chromium Copper Mercury Nickel  Lead Zinc 

1 6 <0.1 8 2 0.03 1 5 6 
2 8 <0.1 8 2 0.04 1 5 3 
3 7  0.1 10 2 0.12 2 6 45 
4 <5 <0.1 9 12 0.14 1 4 40 
5 8 <0.1 13 93 0.18 4 5 180 
6 <5 <0.1 11 9 0.12 3 4 110 
Dup 6 <5 <0.1 10 6 0.09 3 4 110 
7 8  0.1 10 72 0.18 3 5 180 
8 <5 <0.1 10 3 0.15 1 4 30 
9 11  0.1 11 54 0.19 4 5 480 
10 8  0.1 11 41 0.22 3 5 160 
11 <5 <0.1 9 31 0.13 2 4 78 
12 8 <0.1 30 25 0.15 6 16 70 
13 6 <0.1 10 10 0.11 2 6 300 
14 5 <0.1 9 7 0.08 1 3 37 
15 <5  0.1 11 6 0.08 1 5 33 
18 <5 <0.1 10 10 0.08 1 4 27 
16 <5  0.1 10 18 0.10 2 7 150 
Dup 16 <5  0.1 10 17 0.09 2 8 180 
DoE 
Guideline 

100 20 210 1000 15 600 300 7000

Note – DoE guideline given as HIL “A” – standard domestic residence with garden 

All values are given in mg/kg 
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12. Interpretation of the Results 

The interpretation of results in this study is relatively simple in that in spite of the use 
of the most stringent Department (DoE) of Environment Health Investigation Levels 
(HIL – A) for domestic residences with a garden – no contamination of any sort was 
discovered (see table on the previous page). 

 

13. Conclusions 

It is our conclusion that there is no evidence of any significant contamination at the 
site. 

While soil tests below the concrete plinths of the chicken sheds were not tested and 
it is possible that some pesticide contamination (from termite treatments) may reside 
there, it is not considered to be significant in the light that it is not accessible.  

On the basis of this conclusion, it is equally unlikely that there is any ground water 
contamination resulting from water infiltration from the site. The ground water (from 
anecdotal evidence) is of poor quality, and not suitable for domestic use. 

 

14. Recommendations 

It is our understanding that the current owners will continue to operate the egg farm 
business for the foreseeable future. It would be prudent to confirm the environmental 
status of the property prior to the final hand over to the ASC. This could be done by 
a simple site walk over and if considered necessary, some soil samples could be 
collected from any areas that might have changed in nature since this survey. 
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Historic Aerial Photographs



Created By: AB Date: 29/06/09 Revision: 0 Broome Industrial Park
Checked: SS Source: Landgate Preliminary Site Investigation
Approved: SS File Location: 61/24238/External Data/Aerial Photographs 1960

N





Created By: AB Date: 29/06/09 Revision: 0 Broome Industrial Park
Checked: SS Source: Landgate Preliminary Site Investigation
Approved: SS File Location: 61/24238/External Data/Aerial Photographs 1982

N



Created By: AB Date: 29/06/09 Revision: 0 Broome Industrial Park
Checked: SS Source: Landgate Preliminary Site Investigation
Approved: SS File Location: 61/24238/External Data/Aerial Photographs 1989

N



Created By: AB Date: 29/06/09 Revision: 0 Broome Industrial Park
Checked: SS Source: Landgate Preliminary Site Investigation
Approved: SS File Location: 61/24238/External Data/Aerial Photographs 2000

N



Created By: AB Date: 29/06/09 Revision: 0 Broome Industrial Park
Checked: SS Source: Landgate Preliminary Site Investigation
Approved: SS File Location: 61/24238/External Data/Aerial Photographs 2007

N
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Plate 1: Former Poultry Farm – Workshop Building Pads.

Plate 2: Former Poultry Farm – Unsealed Ground Surface.
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                   Site Photographs

Plate 3: Former Abattoir – Stock Yards.

Plate 4: Water Corporation Enclosure – Water Tank and Pumping Equipment.
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                   Site Photographs

Plate 5: Water Corporation Enclosure – Cement Tank Laydown Area.

Plate 6: Water Corporation Enclosure – Laydown Area.
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                   Site Photographs

Plate 7: Water Corporation Enclosure – Mulch Stockpiles.

Plate 8: Water Corporation Enclosure – Locked Gate and Fence Surrounding Enclosure.
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                   Site Photographs

Plate 9: Former Camel Lease – Water Tank and Wire Fence.

Plate 10: Former Camel Lease – Burnt Area.
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                   Site Photographs

Plate 11: Former Camel Lease – Dumped Tyres.

Plate 12: Buckleys Road.
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                   Site Photographs

Plate 13: Gas pipeline road.

Plate 14: Dumped rubbish along unsealed tracks.
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                   Site Photographs

Plate 15: Dumped rubbish along unsealed tracks.

Plate 16: Dumped rubbish along unsealed tracks.
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                   Site Photographs

Plate 17: Dumped rubbish along unsealed tracks.

Plate 18: Dumped rubbish along unsealed tracks.
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                   Site Photographs

Plate 19: Broome Waste Management Facility Fence.
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Soil Laboratory Certificates of Analysis



Table I1: Soil Analytical Results

Chemical Parameter
GHD Sample ID CF 1 CF 2 CF 3 CF 4 CF 5 CF 6 CF 7 CF 8 CF 9 CF 10
Laboratory ID 30/07/2009 30/07/2009 30/07/2009 30/07/2009 30/07/2009 30/07/2009 30/07/2009 30/07/2009 30/07/2009 30/07/2009
Sampling Date 095032C-001 095032C-002 095032C-003 095032C-004 095032C-005 095032C-006 095032C-007 095032C-008 095032C-009 095032C-010
Heavy Metals
Arsenic mg/kg 20 100 200 500 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Cadmium mg/kg 3 20 40 100 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.3 0.2 0.3
Cobalt mg/kg 50 100 200 500 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chromium mg/kg 50 210 - -  10  10   7   8  10   9   7   8   6   9
Copper mg/kg 60 1000 2000 5000   4   4   2  28   6   7  14  33   9  10
Lead mg/kg 300 300 600 1500   9   6   2   2   3   3   4   3   3   3
Zinc mg/kg 200 7000 14000 35,000  100  270  37  180  31  58  220  200  71  73
TPH
TPH C6-C9 mg/kg 100 - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
TPH C10-C14 mg/kg 500 - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
TPH C15-C28 mg/kg 1000 <10 <10 <10 <10 <10 <10 <10 <10 330 <10
TPH C29-C36 mg/kg - <20 <20 <20 <20 <20 <20 <20 <20  390 <20
Total TPH mg/kg - - - - <20 <20 <20 <20 <20 <20 <20 <20  720 <20
PAH
Acenaphthene mg/kg - - - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg - - - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Anthracene mg/kg 10 21900 - 100000 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(a)anthracene mg/kg - - - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(b)fluoranthene mg/kg - - - - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(k)fluoranthene mg/kg - - - - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(g,h,i)perylene mg/kg - - - - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(a)pyrene mg/kg 1 1 2 5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Chrysene mg/kg - - - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Dibenzo(a,h)anthracene mg/kg - - - - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Fluoranthene mg/kg 10 2290 - 30100 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Fluorene mg/kg - - - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Indeno(1,2,3-cd)pyrene mg/kg - - - - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Naphthalene mg/kg 5 60 - 190 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Phenanthrene mg/kg 10 - - 100 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Pyrene mg/kg 10 2310 - 54220 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nutrients
Phosphorus mg/kg - - - - 270 370 330 5800 610 610 2600 6100 2200 1700
Total Nitrogen mg/kg - - - - 590 1700 1000 2600 500 670 1800 2300 1800 2000

Notes
< Indicates sample concentration below the laboratory limits of reporting.
- Indicates no criteria available
EIL - Ecological Investigation Level
HIL-A - Health Investigation Level for standard residential with garden/accessible soil.
HIL-E - Health Investigation Level for parks, recreational open space and playing fields, includes secondary schools.

Shading Indicates concentration above EIL
Shading Indicates concentration above EIL and HIL-A
Shading Indicates concentration above EIL, HIL-A and HIL-E
Shading Indicates concentration above EIL, HIL-A, HIL-E and HIL-F

Guidelines are derived from the Department of Environment and Convervation (2003) "Assessment Levels for Soil, Sediment and Water"

Units DEC (2003)
EIL

DEC (2003)
HIL-A

DEC (2003)
HIL-E

Sample ID

90 180

DEC (2003)
HIL-F

450
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*  T h is  d o c u m e n t  is  in  a  d ra ft  a n d  n o t  a  f in a l  is s u e d  fo rm .  T h e  c o n te n ts  o f  th is  d r a ft  d o c u m e n t  in c lu d in g  a n y  o p in io n s ,  c o n c lu s io n s  o r
re c o m m e n d a tio n s  c o n ta in e d  in  o r  w h ic h  m a y  b e  im p l ie d  fro m  th is  d o c u m e n t  m u s t  n o t  in  a n y  w a y  w h a ts o e v e r  b e  r e l ie d  u p o n .  G H D  r e s e rv e s
th e  r ig h t,  a t  a n y  t im e  w i th  o r  w ith o u t  n o t ic e ,  to  a m e n d ,  m o d ify  o r  re tra c t  a n y  p a r t  o r  a ll  o f  th e  d ra ft  d o c u m e n t  in c lu d in g  a n y  o p in io n s ,
c o n c lu s io n s ,  o r  re c o m m e n d a tio n s  c o n ta in e d  th e re in .  U n a u th o r is e d  u s e  o f  th is  d ra ft  d o c u m e n t  in  a n y  fo rm  w h a ts o e v e r  is  s tr ic t ly  p ro h ib i te d .  T o
th e  m a x im u m  e x te n t  p e rm itte d  b y  la w ,  G H D  d is c la im s  a n y  re s p o n s ib il it y  fo r  l ia b il it y  h o w s o e v e r  a r is in g  fro m  o r  in  c o n n e c tio n  w ith th is  d ra ft
d o c u m e n t.
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Analytical Report
Broome North

Job No : 095032
Client: Coffey Geotechnics
Address: 89-91 Burswood Road

BURSWOOD WA 6100
Approved Checker Approved Signatory

Contact: Hamish Nelson
E-mail: hamish_nelson@coffey.com
Client Reference: GEOTPERT08647AB 120PERT-4688
Date Sampled: 30/07/2009
Date Received: 3/08/2009
Date Reported: 17/08/2009
Sampled By: Client
Location: Broome

Test Method:

Document may not be reproduced except in full.
Date Printed 31/08/2009 Page 1 of 2

This document is issued in accordance with NATA's
accreditation requirements.  AN: 2220

Soil /Sediment samples analysed on an as received basis and extracted with organic
solvent and analysed by gas chromatography GC-FID using external standards in
accordance with MPL WILAB 7.  Results expressed on a dry weight basis.

Gabi Glur Chris Munro

mailto:hamish_nelson@coffey.com


Analytical Report
Job No : 095032

Lab Id External Idents TRH C6-C9 C10-C14 C15-C28 C29-C36 Surrogate
Units mg/kg mg/kg mg/kg mg/kg mg/kg %
LQL 20 10 10 10 20 1

095032-001 CF 1 <20 <10 <10 <10 <20  70
095032-002 CF 2 <20 <10 <10 <10 <20  74
095032-003 CF 3 <20 <10 <10 <10 <20  72
095032-004 CF 4 <20 <10 <10 <10 <20  77
095032-005 CF 5 <20 <10 <10 <10 <20  77
095032-006 CF 6 <20 <10 <10 <10 <20  70
095032-007 CF 7 <20 <10 <10 <10 <20  79
095032-008 CF 8 <20 <10 <10 <10 <20  82
095032-009 CF 9  720 <10 <10 330  390  81
095032-010 CF 10 <20 <10 <10 <10 <20  89
095032-001-DUP CF 1 <20 <10 <10 <10 <20  72

Page 2 of 2
Date Printed 31/08/2009



Analytical Report
Broome North

Job No : 095032B
Client: Coffey Geotechnics
Address: 89-91 Burswood Road

BURSWOOD WA 6100
Approved Checker Approved Signatory

Contact: Hamish Nelson
E-mail: Hamish_Nelson@coffey.com
Fax: 9347 0099
Client Reference: GEOTPERT08647AB 120 PERT-4688
Date Sampled: 30/07/2009
Date Received: 31/07/2009
Date Reported: 17/08/2009
Sampled By: Client
Location Broome

Test Method:

Document may not be reproduced except in full.
Date Printed 31/08/2009 Page 1 of 3

This document is issued in accordance with NATA's
accreditation requirements.  AN: 2220

Soil/Sediment samples analysed on an as received basis  by gas chromatography GC-
MS in accordance with MPL WILAB 16B.  Results expressed on a dry weight basis.

Gabi Glur Emma Rowe

mailto:Hamish_Nelson@coffey.com


Analytical Report

Job No : 095032B
Lab Id Units LQL 095032B-001 095032B-002 095032B-003 095032B-004 095032B-005 095032B-006 095032B-007 095032B-008
External Idents CF 1 CF 2 CF 3 CF 4 CF 5 CF 6 CF 7 CF 8

Analyte
 Acenaphthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
 Acenaphthylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
 Anthracene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
 Benzo(a)anthracene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
 Benzo(b)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
 Benzo(k)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
 Benzo(g,h,i)perylene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
 Benzo(a)pyrene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
 Chrysene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
 Dibenzo(a,h)anthracene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
 Fluoranthene mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
 Fluorene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
 Indeno(1,2,3-cd)pyrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
 Naphthalene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
 Phenanthrene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
 Pyrene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
 Surrogate Recovery % 1  71  73  81  80  81  79  77  77
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Analytical Report

Job No : 095032B
Lab Id Units LQL 095032B-009 095032B-010 095032B-001-DUP QC Recovery% Blank
External Idents CF 9 CF 10 CF 1

Analyte
 Acenaphthene mg/kg 0.1 <0.1 <0.1 <0.1  99 <0.1
 Acenaphthylene mg/kg 0.1 <0.1 <0.1 <0.1 106 <0.1
 Anthracene mg/kg 0.1 <0.1 <0.1 <0.1  98 <0.1
 Benzo(a)anthracene mg/kg 0.1 <0.1 <0.1 <0.1  110 <0.1
 Benzo(b)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5  100 <0.5
 Benzo(k)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5 108 <0.5
 Benzo(g,h,i)perylene mg/kg 0.5 <0.5 <0.5 <0.5  98 <0.5
 Benzo(a)pyrene mg/kg 0.1 <0.1 <0.1 <0.1  99 <0.1
 Chrysene mg/kg 0.1 <0.1 <0.1 <0.1  110 <0.1
 Dibenzo(a,h)anthracene mg/kg 0.5 <0.5 <0.5 <0.5  79 <0.5
 Fluoranthene mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2
 Fluorene mg/kg 0.1 <0.1 <0.1 <0.1  100 <0.1
 Indeno(1,2,3-cd)pyrene mg/kg 0.5 <0.5 <0.5 <0.5  87 <0.5
 Naphthalene mg/kg 0.1 <0.1 <0.1 <0.1 106 <0.1
 Phenanthrene mg/kg 0.1 <0.1 <0.1 <0.1 103 <0.1
 Pyrene mg/kg 0.1 <0.1 <0.1 <0.1 106 <0.1
 Surrogate Recovery % 1  80  86  78  --  --
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Analytical Report
Broome North

Job No : 095032C
Client: Coffey Geotechnics
Address: 89-91 Burswood Road

BURSWOOD WA 6100
Approved Checker Approved Signatory

Contact: Hamish Nelson
E-mail: Hamish_Nelson@coffey.com
Fax: 9347 0099
Client Reference: GEOTPERT08647AB 120 PERT-4688
Date Sampled: 30/07/2009
Date Received: 3/08/2009
Date Reported: 12/08/2009
Sampled By: Client
Location: Broome

Test Method:

Document may not be reproduced except in full.
Date Printed 13/08/2009 Page 1 of 2

This document is issued in accordance with NATA's
accreditation requirements.  AN: 2220

Soil/sediment particles less than 2mm analysed. Anions and properties analysed on a
1:5 DI extract. Metals analysis by microwave digestion (USEPA 3051), followed by
ICP/AAS analysis in accordance with MPL WILAB 6, 8, 10 and 17.  Results expressed
on a dry weight basis.

Nelly Liusnaini Hislop Ben Carpenter

mailto:Hamish_Nelson@coffey.com


Analytical Report
Job No : 095032C

Lab Id External Idents Description As Cd Co Cr Cu Pb Zn
Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
LQL 2 0.1 1 1 1 1 1

095032C-001 CF 1 30/07/2009 <2 0.3 <1  10   4   9  100
095032C-002 CF 2 30/07/2009 <2 0.3 <1  10   4   6  270
095032C-003 CF 3 30/07/2009 <2 0.3 <1   7   2   2  37
095032C-004 CF 4 30/07/2009 <2 0.3 <1   8  28   2  180
095032C-005 CF 5 30/07/2009 <2 0.3 <1  10   6   3  31
095032C-006 CF 6 30/07/2009 <2 0.3 <1   9   7   3  58
095032C-007 CF 7 30/07/2009 <2 0.2 <1   7  14   4  220
095032C-008 CF 8 30/07/2009 <2 0.3 <1   8  33   3  200
095032C-009 CF 9 30/07/2009 <2 0.2 <1   6   9   3  71
095032C-010 CF 10 30/07/2009 <2 0.3 <1   9  10   3  73
095032C-001-DUP CF 1 30/07/2009 <2 0.3 <1   9   5  10  100
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This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025

Certificate of Analysis

Accreditation Number: 1645

MPL Laboratory - A division of Coffey Information.

PO Box 4223

VICTORIA PARK WA 6979 

Attention: Sarah Abbott

Project 09ENME0024432

Client Reference 095032D

095032D

Order Number 03221

Received Date 05/08/2009 08:30:00 AM

Customer Sample ID CF1 CF2 CF3 CF4 CF5

Sample Matrix SOIL SOIL SOIL SOIL SOIL

Labmark Sample No. 1662250 1662251 1662252 1662253 1662254

Date Sampled 30/07/2009 30/07/2009 30/07/2009 30/07/2009 30/07/2009

Metals

Test/Reference UnitPQL

3200 Total Metals in Soil by ICP/AES 
mg/kg 270 330370 5800 610Phosphorus 5

Inorganics

Test/Reference UnitPQL

4941 Total Nitrogen in Soil by Calc 
mg N/kg 590 10001700 2600 500Total Nitrogen 10

Miscellaneous

Test/Reference UnitPQL

5000 Moisture Content 
% <1 <1<1 1 <1% Moisture 1

Customer Sample ID CF6 CF7 CF8 CF9 CF10

Sample Matrix SOIL SOIL SOIL SOIL SOIL

Labmark Sample No. 1662255 1662256 1662257 1662258 1662259

Date Sampled 30/07/2009 30/07/2009 30/07/2009 30/07/2009 30/07/2009

Metals

Test/Reference UnitPQL

3200 Total Metals in Soil by ICP/AES 
mg/kg 610 61002600 2200 1700Phosphorus 5

Inorganics

Test/Reference UnitPQL

4941 Total Nitrogen in Soil by Calc 
mg N/kg 670 23001800 1800 2000Total Nitrogen 10

Miscellaneous

Test/Reference UnitPQL

5000 Moisture Content 
% 1 11 1 1% Moisture 1

Sample History

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

Description AnalysedExtractedTesting Site

3200 Total Metals in Soil by ICP/AES 10/08/200907/08/2009Melbourne 1645

N/A4941 Total Nitrogen in Soil by Calc 11/08/2009Melbourne 1645

N/A5000 Moisture Content 06/08/2009Melbourne 1645

Labmark 1868 Dandenong Rd Clayton  VIC Australia 3168

30 008 127 802 Telephone: (03) 9538 2277 Facsimile: (03) 9538 2278
First Reported: 11 August 2009 Page 1 of 3

Date Printed: 11 August 2009 Final Report Number : 417792 



Labmark 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.

2. Matrix spike recoveries are calculated on an 'As Received' basis; the parent sample result is moisture

    corrected after the % recovery is determined.

3. Proficiency trial results are available on request.

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

5. Results are uncorrected for matrix spike or surrogate recoveries.

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

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

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

9. Samples were analysed on an as received basis.

10. This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sampling and Preservation Chart for Soils & Waters' for holding times. (LM-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,

suitablity qualified results may still be reported.

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

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

Quality Control Results

Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1665768 [ Method Blank ]

3200 Total Metals in Soil by ICP/AES

Phosphorus mg/kg <5 < 5 Pass

1663564 [ Duplicate of 1662250 ]

3200 Total Metals in Soil by ICP/AES Result 2 RPD

Phosphorus mg/kg 340 270 23 0-30 % Pass

Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1664803 [ Method Blank ]

4300 Anions in Soil by IC

Bromide (Soluble) mg/kg <2 < 2 Pass

Chloride (Soluble) mg/kg <2 < 2 Pass

Fluoride (Soluble) mg/kg <2 < 2 Pass

Nitrate (Soluble) mg/kg <2 < 2 Pass

Nitrite (Soluble) mg/kg <2 < 2 Pass

Orthophosphorus (Soluble) mg/kg <2 < 2 Pass

Sulphate (Soluble) mg/kg <2 < 2 Pass

1664805 [ Laboratory Control Sample ]

4300 Anions in Soil by IC Expected Value Percent Recovery

Bromide (Soluble) mg/kg 520 500.0 104 75-125 % Pass

Chloride (Soluble) mg/kg 530 500.0 107 75-125 % Pass

Fluoride (Soluble) mg/kg 530 500.0 107 75-125 % Pass

Nitrate (Soluble) mg/kg 590 500.0 118 75-125 % Pass

Nitrite (Soluble) mg/kg 490 500.0 98 75-125 % Pass

Orthophosphorus (Soluble) mg/kg 500 500.0 100 75-125 % Pass

Sulphate (Soluble) mg/kg 520 500.0 103 75-125 % Pass

Labmark 1868 Dandenong Rd Clayton  VIC Australia 3168

30 008 127 802 Telephone: (03) 9538 2277 Facsimile: (03) 9538 2278
First Reported: 11 August 2009 Page 2 of 3
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Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1663566 [ Spike of 1662251 ]

4300 Anions in Soil by IC Spike Value Percent Recovery

Nitrate (Soluble) mg/kg 570 500.0 114 75-125 % Pass

Nitrite (Soluble) mg/kg 500 500.0 99 75-125 % Pass

1663567 [ Spike of 1662251 ]

4540 TKN in Soil by Titration Spike Value Percent Recovery

Total Kjeldahl Nitrogen mg/kg 2600 10.0 87 70-130 % Pass

Sample Integrity

NoCustody Seals Intact (if used)

NoAttempt to Chill was evident

N/ASamples correctly preserved

YesOrganic samples had Teflon liners

NoSamples received with Zero Headspace

YesSamples received within HoldingTime

NoSome samples have been subcontracted

Authorised By

Client Services OfficerRuth Callander

Accreditation Number: 1645Mark Herbstreit Senior Analyst - Metals

Accreditation Number: 1645Helen Lei Senior Analyst - Waters

Laboratory Manager

Laboratory Manager - MelbourneDavid Elliott

Final Report

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

LabMark Environmental 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 Labmark Environmental 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.

The samples were not collected by Laboratory staff.

Labmark 1868 Dandenong Rd Clayton  VIC Australia 3168

30 008 127 802 Telephone: (03) 9538 2277 Facsimile: (03) 9538 2278
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Appendix I - Preliminary Conceptual Site Model
61/24238 Broome North Redevelopment

Preliminary Conceptual Site Model
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