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Arrow CSG (Australia) Pty Ltd (Arrow Energy) commissioned Coffey Environments Australia Pty Ltd 
(Coffey) to undertake a Stage 1 Preliminary Site Investigation (PSI) of key properties within the Arrow 
LNG Project. The study area for this project encompasses the proposed LNG plant and associated 
infrastructure on Curtis Island, the mainland tunnel entry shaft and tunnel spoil disposal area, temporary 
workforce accommodation facilities (TWAF) TWAF 7 and TWAF 8, Launch Site 4N and Launch Site 1. 

Arrow Energy is proposing the development of a LNG export facility on Curtis Island on the central 
Queensland coast, adjacent to Gladstone. An associated feed gas pipeline is also being proposed 
between the LNG plant on Curtis Island and the mud flat area of mainland Gladstone, south of Boat 
Creek. 

To facilitate construction of the project facilities, two workforce accommodation facilities and one launch 
site, for ferry docking and loading of personnel and/or light vehicles, are to be constructed. Two options 
are being considered as potential sites for the construction of the mainland temporary workforce 
accommodation facilities, TWAF 7 and TWAF 8. A construction camp will also be located on Boatshed 
Point on Curtis Island. Two launch site options, Launch Sites 1 and 4N are being considered as 
potential sites for the construction of the proposed launch sites. The Launch Site 4N is proposed to be 
located on the northern expansion area, north of Fishermans Landing, comprising reclaimed land 
through the Western Basin Dredging and Disposal Project. Launch Site 1 is proposed to be located 
north of Gladstone city near the mouth of the Calliope River, adjacent to the existing RG Tanna coal 
export terminal. Together these project activities are known as the project area of disturbance. 

A potential risk for the project is to knowingly disturb pre-existing areas of contamination during 
construction and operational activities, which may result in harm to human health or the environment. 
This investigation ranks this risk, in addition to possible contamination of land, resulting from the 
construction, commissioning, operation and decommissioning of the LNG plant, tunnel entry shaft and 
tunnel spoil disposal area, TWAFs and Launch Sites.  

The objectives of this PSI were to: 

 Prepare a baseline assessment for the project area of disturbance;  

 Identify potentially contaminated areas within the project area of disturbance; 

 Assess aspects of the project that have the potential to cause land contamination; and 

 Recommend mitigation plans to minimise or prevent potential land contamination and damage 
to the surrounding environment as a result of construction and operation of the project. 

Following a desktop review of historical aerial photographs, Environmental Management 
Register/Contaminated Land Register, groundwater database, publicly available topographic, geological 
and hydrogeological maps, and a site walkover; the following potential sources of contamination were 
identified: 

 Former cattle dip (LNG plant). 

 Onsite waste disposal (including lead batteries) (LNG plant). 

 Corroded storage drums (LNG plant). 

 Ash from settling ponds (TWAF 7 and Launch Site 1). 

 Waste disposal/car bodies (Mainland Tunnel Entry Shaft and Tunnel Spoil Disposal Area). 

EXECUTIVE SUMMARY 
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The potential contaminated land risks to human health and the environment identified within the study 
area were classified between low and moderate. Moderate risks were associated with an existing cattle 
dip, existing battery stockpiles, future storage of hazardous materials, future emergency responses and 
historic ash disposal areas. Further investigation/remediation work in the areas of existing 
contamination will allow the development of more detailed mitigation measures and reduce the potential 
risks further. Potential risks associated with future construction and operation of the project will be 
managed through the implementation of management and mitigation controls required by legislation 
and recommended by relevant Australian Standards/guidelines including hazardous materials storage 
and use, sediment and erosion control, and environmental licensing conditions associated with 
discharges to land, water and air. 

If areas of identified potential contamination are to be disturbed during construction works, additional 
intrusive detailed site investigations should be undertaken prior to disturbance. Management and/or 
remedial strategies will be required if construction activities are likely to disturb contaminated areas. 
These strategies will depend upon the nature and extent of contamination identified, and may include, 
remediation of contaminated soil, qualitative risk assessment and validation assessment to minimise 
potential impacts to human health and the environment.  

A notifiable activity in ‘Livestock Dip or Spray Race Operations’ has been identified within Lot 5 on 
SP235936 and preliminary assessment by URS identified the presence of a hazardous contaminant. A 
notification of land is required to be made to the administering authority by the site operator/owner in 
accordance with the requirements of the Environmental Protection Act (1994). 

This report must not be reproduced except in full and must be read in conjunction with the ‘Important 
Information about your Coffey Environmental Report’. 
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1 INTRODUCTION 

Arrow CSG (Australia) Pty Ltd (Arrow Energy) commissioned Coffey Environments Australia Pty Ltd 
(Coffey) to undertake a Stage 1 Preliminary Site Investigation (PSI) for selected properties to be utilised 
by the Arrow LNG Plant. This investigation has been prepared in support of the Arrow LNG Plant 
Environmental Impact Statement by assisting to address relevant sections of the Queensland 
Government (2010) Terms of reference for an Environmental Impact Statement, Shell Australia LNG 
Project (ToR). 

1.1 Background 

1.1.1 Preliminary Site Investigation Study Area 

For the purpose of this investigation the study area for the project has been broken down into the 
following sub areas (see Figure 1): the proposed LNG plant and associated infrastructure on Curtis 
Island; the mainland tunnel entry shaft and tunnel spoil disposal area; temporary workforce 
accommodation facilities (TWAF) 7 and TWAF 8; Launch Site 4N; and Launch Site 1. 

Table 1.1: Site details for study area infrastructure 

Site Identification Legal Identification Register Approximate Size of 

Total Area of 

Disturbance (Ha) 

LNG plant (Curtis Island) 

(See Figure 2) 

Lot 3 on Plan SP235936* 

Lot 4 on Plan SP235936*  

Lot 5 on Plan SP235936* 

Lot 6 on Plan DS220 

Lot 1 on Plan RP602284 

Lot 7 on Plan SP239683# 

240.5 

Mainland tunnel entry shaft 
and tunnel spoil disposal area  

(See Figure 3) 

Lot 1 on Plan SP235026 

Lot 3 on Plan SP235026 

Lot 2 on Plan SP147871 

67.4 

TWAF 7 

(See Figure 4) 

Lot 200 on Plan CTN2173 

Lot 32 on Plan USL15325 

26.5 

TWAF 8 

(See Figure 5) 

Lot 46 on Plan SP235946 31.6 

Launch Site 1 Part of Lot 69 on Plan P4247  30.2 
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(See Figure 6)  

Launch Site 4N Area yet to be reclaimed. No 
property descriptions available. 

 

* Lots 3, 4 and 5 on SP235936 have been subdivided from Lot 2 on SP207281 since the time of Environmental Management 

Register/Contaminated Land Register search and fall within the project boundaries. As any subdivision of properties listed on the 

EMR require each of the resulting subdivided properties to be listed on the EMR, the EMR search of Lot 2 on SP207281 is 

applicable to Lots 3, 4 and 5 on SP235936. 

# Lot 7 on SP239683 is located below the high tide mark and no some searches were not available at the time of investigation. 

The Launch Site 4N (Figure 7) site option is to be located on the Fishermans Landing Northern 
Expansion Project area of land reclamation, which is currently in development. Therefore, the property 
at the time of this investigation did not have a legal property description/current title and current and 
historical searches were not available for this area. 

1.2 Objectives 

The objectives of this assessment are to: 

 prepare a baseline assessment of the project area of disturbance; 

 identify potentially contaminated areas within the project area of disturbance; 

 assess aspects of the project that have the potential to cause land contamination; and 

 recommend mitigation plans to minimise or prevent potential land contamination and damage to 
the surrounding environment as a result of construction and operation of the project. 

It should be noted that any areas identified as containing an existing moderate or high risk during the 
Stage 1 PSI, have been recommended for further investigation prior to construction, which may include 
Stage 2 investigations (i.e., intrusive soil, groundwater and/or soil vapour sampling works), to determine 
the nature and extent of any contaminated areas. Any Stage 2 investigations would be undertaken, 
under separate cover and provide more refined remedial options and/or contamination management 
measures. 

1.3 Scope of Work 

To fulfil the abovementioned objectives and assist with addressing the Queensland Government, 2010 
ToR that relate to contaminated land, the following scope of works was undertaken. 

1.3.1 Desktop Review 

Coffey conducted a desktop review of existing and historical information for the study area, including: 

 historical aerial photographs and satellite imagery; 

 current and historical title records; 

 relevant environmental reports, where available; 



 

Coffey Environments 
ENAUBRIS107033CA-R01k.docx 
28 September 2011 

5

 search of the Queensland Department of Environment and Resource Management (DERM) 
Environmental Management Register (EMR) and the Contaminated Land Register (CLR); 

 groundwater database search; and 

 publicly available topographic, geological and hydrogeological maps. 

Review of public heritage and historical records was undertaken by Heritage Consulting Australia 
(2011), the outcome of these searches were reviewed for information relating to contaminating activities 
in the study area.  

1.3.2 Site Walkover 

Coffey undertook a site walkover of the LNG plant, TWAF 7, TWAF 8, Launch Site 1 and Mainland 
tunnel entry shaft/tunnel spoil disposal area. The proposed site location for Launch Site 4N had yet to 
be reclaimed, therefore the existing environment of Launch Site 4N has not been assessed. Boatshed 
Point was not inspected as part of this PSI. It is noted that further site inspections will be required prior 
to construction activities occurring on Boatshed Point. 

The objectives of the site walkover were to assess the following:  

 site layout; 

 current and previous site operations; 

 current uses of adjoining properties; 

 confirm validity of publicly available information; 

 onsite structures, storage facilities, disposal areas, etc; 

 evidence of ground contamination (where visible); 

 details and locations of current and former underground services; 

 discharges to land and water; and 

 local site knowledge of current and former owners or occupiers and history of adjacent land 
(where possible). 
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2 PROJECT DESCRIPTION 

2.1 Proponent 

Arrow Energy proposes to develop a LNG facility on Curtis Island off the central Queensland coast near 
Gladstone. The project, known as the Arrow LNG Plant, is a component of the larger Arrow LNG 
Project. 

The proponent is a subsidiary of Arrow Energy Holdings Pty Ltd, which wholly owned by a joint venture 
between subsidiaries of by Royal Dutch Shell plc and PetroChina Company Limited.  

2.2 Arrow LNG Plant 

Arrow Energy proposes to construct the Arrow LNG Plant in the Curtis Island Industry Precinct at the 
southwestern end of Curtis Island, approximately 6 km north of Gladstone and 85 km southeast of 
Rockhampton, off Queensland’s central coast. In 2008, approximately 10% of the southern part of the 
island was added to the Gladstone State Development Area to be administered by the Queensland 
Department of Local Government and Planning. Of that area, approximately 1,500 ha (25%) has been 
designated as the Curtis Island Industry Precinct and is set aside for LNG development. The balance of 
the Gladstone State Development Area on Curtis Island has been allocated to the Curtis Island 
Environmental Management Precinct, a flora and fauna conservation area. 

The Arrow LNG Plant will be supplied with coal seam gas from gas fields in the Surat and Bowen 
basins via high-pressure gas pipelines to Gladstone, from which a feed gas pipeline will provide gas to 
the LNG plant on Curtis Island. A tunnel is proposed for the feed gas pipeline crossing of Port Curtis.  

The project is described below in terms of key infrastructure components: LNG plant, feed gas pipeline 
and dredging. 

2.2.1 LNG Plant 

Overview. The LNG plant will have a base-case capacity of 16 Mtpa, with a total plant capacity of up to 
18 Mtpa. The plant will consist of four LNG trains, each with a nominal capacity of 4 Mtpa. The project 
will be undertaken in two phases of two trains (nominally 8 Mtpa), with a financial investment decision 
undertaken for each phase. 

Operations infrastructure associated with the LNG plant includes the LNG trains (where liquefaction 
occurs; see ‘Liquefaction Process’ below), LNG storage tanks, cryogenic pipelines, seawater inlet for 
desalination and stormwater outlet pipelines, water and wastewater treatment, a 110 m high flare stack, 
power generators (see ‘LNG Plant Power’ below), administrative buildings and workshops. 

Construction infrastructure associated with the LNG plant includes construction camps (see ‘Workforce 
Accommodation’ below), a concrete batching plant and laydown areas. 

The plant will also require marine infrastructure for the transport of materials, personnel and product 
(LNG) during construction and operations (see ‘Marine Infrastructure’ below). 

Construction Schedule. The plant will be constructed in two phases. Phase 1 will involve the 
construction of LNG trains 1 and 2, two LNG storage tanks (each with a capacity of between 
120,000 m3 and 180,000 m3), Curtis Island construction camp and, if additional capacity is required, a 
mainland workforce accommodation camp. Associated marine infrastructure will also be required as 
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part of Phase 1. Phase 2 will involve the construction of LNG trains 3 and 4 and potentially a third LNG 
storage tank. Construction of Phase 1 is scheduled to commence in 2014 with train 1 producing the first 
LNG cargo in 2017. Construction of Phase 2 is anticipated to commence approximately five years after 
the completion of Phase 1 but will be guided by market conditions and a financial investment decision at 
that time. 

Construction Method. The LNG plant will generally be constructed using a modular construction 
method, with preassembled modules being transported to Curtis Island from a fabrication facility. There 
will also be a substantial stick-built component of construction for associated infrastructure such as LNG 
storage tanks, buildings, underground cabling, piping and foundations. Where possible, aggregate for 
civil works will be sourced from suitable material excavated and crushed on site as part of the bulk 
earthworks. Aggregate will also be sourced from mainland quarries and transported from the mainland 
Launch Site to the plant site by roll-on, roll-off vessels. A concrete batching plant will be established on 
the plant site. Bulk cement requirements will be sourced outside of the batching plant and will be 
delivered to the site by roll-on roll-off ferries or barges from the mainland Launch Site. 

2.2.2 LNG Plant Power 

Power for the LNG plant and associated site utilities may be supplied from the electricity grid (mains 
power), gas turbine generators, or a combination of both, leading to four configuration options that will 
be assessed: 

 Base case (mechanical drive): The mechanical drive configuration uses gas turbines to drive 
the LNG train refrigerant compressors, which is the traditional powering option for LNG 
facilities. This configuration would use coal seam gas and end flash gas (produced in the 
liquefaction process) to fuel the gas turbines that drive the LNG refrigerant compressors and 
the gas turbine generators that supply electricity to power the site utilities. Construction power 
for this option would be provided by diesel generators. 

 Option 1 (mechanical/electrical – construction and site utilities only): This configuration uses 
gas turbines to drive the refrigerant compressors in the LNG trains. During construction, mains 
power would provide power to the site via a cable (30-MW capacity) from the mainland. The 
proposed capacity of the cable is equivalent to the output of one gas turbine generator. The 
mains power cable would be retained to power the site utilities during operations, resulting in 
one less gas turbine generator being required than the proposed base case.  

 Option 2(mechanical/electrical): This configuration uses gas turbines to drive the refrigerant 
compressors in the LNG trains and mains power to power site utilities. Under this option, 
construction power would be supplied by mains power or diesel generators. 

 Option 3 (all electrical): Under this configuration mains power would be used to supply 
electricity for operation of the LNG train refrigerant compressors and the site utilities. A 
switchyard would be required. High-speed electric motors would be used to drive the LNG train 
refrigerant compressors. Construction power would be supplied by mains power or diesel 
generators. 

2.2.3 Liquefaction Process 

The coal seam gas enters the LNG plant where it is metered and split into two pipe headers which feed 
the two LNG trains. With the expansion to four trains the gas will be split into four LNG trains. 
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For each LNG train, the coal seam gas is first treated in the acid gas removal unit where the carbon 
dioxide and any other acid gases are removed. The gas is then routed to the dehydration unit where 
any water is removed and then passed through a mercury guard bed to remove mercury. The coal 
seam gas is then ready for further cooling and liquefaction. 

A propane, precooled, mixed refrigerant process will be used by each LNG train to liquefy the 
predominantly methane coal seam gas. The liquefaction process begins with the propane cycle. The 
propane cycle involves three pressure stages of chilling to pre-cool the coal seam gas to -33°C and to 
compress and condense the mixed refrigerant, which is a mixture of nitrogen, methane, ethylene and 
propane. The condensed mixed refrigerant and precooled coal seam gas are then separately routed to 
the main cryogenic heat exchanger, where the coal seam gas is further cooled and liquefied by the 
mixed refrigerant. Expansion of the mixed refrigerant gases within the heat exchanger removes heat 
from the coal seam gas. This process cools the coal seam gas from -33°C to approximately -157°C. At 
this temperature the coal seam gas is liquefied (LNG) and becomes 1/600th of its original volume. The 
expanded mixed refrigerant is continually cycled to the propane precooler and reused. 

LNG is then routed from the end flash gas system to a nitrogen stripper column which is used to 
separate nitrogen from the methane, reducing the nitrogen content of the LNG to less than 1 mole per 
cent (mol%). LNG separated in the nitrogen stripper column is pumped for storage on site in full 
containment storage tanks where it is maintained at a temperature of -163°C. 

A small amount of off-gas is generated from the LNG during the process. This regasified coal seam gas 
is routed to an end flash gas compressor where it is prepared for use as fuel gas. 

Finally, the LNG is transferred from the storage tanks onto LNG carriers via cryogenic pipelines and 
loading arms for transportation to export markets. The LNG will be regasified back into sales 
specification gas on shore at its destination location. 

Workforce Accommodation 

The LNG plant (Phase 1), tunnel, feed gas pipeline, and dredging components of the project each have 
their own workforces with peaks occurring at different stages during construction. The following peak 
workforces are estimated for the project: 

 LNG plant Phase 1 peak workforce of 3,500, comprising 3,000 construction workers: 350 
engineering, procurement and construction (EPC) management workers and 150 Arrow Energy 
employees. 

 Tunnel peak workforce of up to 100. 

 Feed gas pipeline (from the mainland to Curtis Island) peak workforce of up to 75. 

 A dredging peak workforce of between 20 and 40. 

Two workforce construction camp locations are proposed: the main construction camp at Boatshed 
Point on Curtis Island, and a possible mainland overflow construction camp, referred to as a temporary 
workers accommodation facility (TWAF). Two potential locations are currently being considered for the 
mainland TWAF; in the vicinity of Gladstone city on the former Gladstone Power Station ash pond No.7 
(TWAF 7) or in the vicinity of Targinnie on a primarily cleared pastoral grazing lot (TWAF 8). Both 
potential TWAF sites include sufficient space to accommodate camp infrastructure and construction 
laydown areas. The TWAF and its associated construction laydown areas will be decommissioned on 
completion of the Phase 1 works. 
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Of the 3,000 construction workers for the LNG plant, it is estimated that between 5% and 20% will be 
from the local community (and thus will not require accommodation) and that the remaining fly-in, fly-out 
workers will be accommodated in construction camps. The 350 EPC management and 150 Arrow 
Energy employees are expected to relocate to Gladstone with the majority housed in company 
facilitated accommodation. 

The tunnel workforce of 100 people and gas pipeline workforce of 75 people are anticipated to be 
accommodated in the mainland in company facilitated accommodation. The dredging workforce of 20 to 
40 workers will be housed onboard the dredge vessel.  

Up to 2,500 people will be housed at Boatshed Point construction camp. Its establishment will be 
preceded by a pioneer camp at the same locality which will evolve into the completed construction 
camp. 

2.2.4 Marine Infrastructure 

Marine facilities include the LNG jetty, materials offloading facility (MOF), personnel jetty and mainland 
Launch Site. 

LNG Jetty. LNG will be transferred from the storage tanks on the site to the LNG jetty via above ground 
cryogenic pipelines. Loading arms on the LNG jetty will deliver the product to an LNG carrier. The LNG 
jetty will be located in North China Bay, adjacent to the northwest corner of Hamilton Point. 

MOF. Delivery of materials to the site on Curtis Island during the construction and operations phases 
will be facilitated by a MOF where roll-on, roll-off or lift-on, lift-off vessels will dock to unload 
preassembled modules, equipment, supplies and construction aggregate. The MOF will be connected 
to the LNG plant site via a heavy-haul road. 

Boatshed Point (MOF 1) is the base-case MOF option and would be located at the southern tip of 
Boatshed Point. The haul road would be routed along the western coastline of Boatshed Point (abutting 
the construction camp to the east) and enters the LNG Plant site at the southern boundary. A 
quarantine area will be located south of the LNG plant and will be accessed via the northern end of the 
haul road. 

Two alternative options are being assessed, should the Boatshed Point option be determined to be not 
technically feasible: 

 South Hamilton Point (MOF 2): This MOF option would be located at the southern tip of 
Hamilton Point. The haul road from this site would traverse the saddle between the hills of 
Hamilton Point to the southwest boundary of the LNG plant site. The quarantine area for this 
option will be located southwest of the LNG plant near the LNG storage tanks. 

 North Hamilton Point (MOF 3): This option involves shared use of the MOF being constructed 
for the Santos Gladstone LNG Project (GLNG Project) on the northwest side of Hamilton Point 
(south of Arrow Energy’s proposed LNG jetty). The GLNG Project is also constructing a 
passenger terminal at this site, but it will not be available to Arrow Energy contractors and staff. 
The quarantine area for this option would be located to the north of the MOF. The impacts of 
construction and operation of this MOF option and its associated haul road were assessed as 
part of the GLNG Project and will not be assessed in this EIS. 

Personnel Jetty. During the peak of construction, base case of up to 1,100 people may require 
transport to Curtis Island from the mainland on a daily basis. A personnel jetty will be constructed at the 
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southern tip of Boatshed Point to enable the transfer of workers from the mainland Launch Site to Curtis 
Island by high-speed vehicle catamarans (Fastcats) and vehicle or passenger ferries (ROPAX). This 
facility will be adjacent to the MOF constructed at Boatshed Point. The haul road will be used to 
transport workers to and from the personnel jetty to the construction camp and LNG plant site. A 
secondary access for pedestrians will be provided between the personnel jetty and the construction 
camp. 

Mainland Launch Site. Materials and workers will be transported to Curtis Island via the mainland 
Launch Site. The mainland Launch Site will contain both a passenger terminal and a roll-on, roll-off 
facility. The passenger terminal will include a jetty and transit infrastructure, such as amenities, waiting 
areas and car parking. The barge or roll-on ,roll-off facility will have a jetty, associated laydown areas, 
workshops and storage sheds. 

The two location options for the mainland Launch Site are: 

 Launch Site 1: This site is located north of Gladstone city near the mouth of the Calliope River, 
adjacent to the existing RG Tanna coal export terminal. 

 Launch Site 4N: This site is located at the northern end of the proposed reclamation area for 
the Fishermans Landing Northern Expansion Project, which is part of the Port of Gladstone 
Western Basin Master Plan. The availability of this site will depend on how far progressed the 
Western Basin Dredging and Disposal Project is at the time of construction. 

2.3 Feed Gas Pipeline 

An approximately 8-km long feed gas pipeline will supply gas to the LNG plant from its connection to 
the Arrow Surat Pipeline (formerly the Surat Gladstone Pipeline) on the mainland adjacent to Rio Tinto’s 
Yarwun alumina refinery. The feed gas pipeline will be constructed in three sections: 

 A short length of feed gas pipeline will run from the proposed Arrow Surat Pipeline to the tunnel 
launch shaft, which will be located on a mudflat south of Fishermans Landing, just south of Boat 
Creek. This section of pipeline will be constructed using conventional open-cut trenching 
methods within a 40-m wide construction right of way.  

 The next section of the feed gas pipeline will traverse Port Curtis harbour in a tunnel to be 
bored under the harbour from the mainland tunnel launch shaft to a receival shaft on Hamilton 
Point. The tunnel under Port Curtis will have an excavated diameter of up to approximately 6 m 
and will be constructed by a tunnel boring machine that will begin work at the mainland launch 
shaft. Tunnel spoil material will be processed through a de-sanding plant to remove the 
bentonite and water and will comprise mainly a finely graded fill material, which will be 
deposited in a spoil placement area established within bund walls constructed adjacent to the 
launch shaft. Based on the excavated diameter, approximately 223,000 m3 of spoil will be 
treated as required for acid sulfate soil and disposed of at this location. 

 From the tunnel receival shaft on Hamilton Point, the remaining section of the feed gas pipeline 
will run underground to the LNG plant, parallel to the above ground cryogenic pipelines. This 
section will be constructed using conventional open-cut trenching methods within a 30-m wide 
construction right of way. 
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Should one of the electrical plant power options be chosen, it is intended that a power connection will 
be provided by a third party to the tunnel launch shaft, whereby Arrow Energy would construct a power 
cable within the tunnel to the LNG plant. 

Other infrastructure, such as communication cables, water and wastewater pipelines, may also be 
accommodated within the tunnel. 

2.4 Dredging 

Dredging required for LNG shipping access and swing basins has been assessed under the Gladstone 
Ports Corporation’s Port of Gladstone Western Basin Dredging and Disposal Project. Additional 
dredging within the marine environment of Port Curtis may be required to accommodate the 
construction and operation of the marine facilities. Up to five sites may require dredging: 

 Dredge site 1 (dredge footprint for Launch Site 1): The dredging of this site would facilitate the 
construction and operation of Launch Site 1. This dredge site is located in the Calliope River 
and extends from the intertidal area abutting Launch Site 1, past Mud Island to the main 
shipping channel. The worst-case dredge volume estimated at this site is approximately 
900,000 m3. 

 Dredge site 2 (dredge footprint for Launch Site 4N): The dredging of this site would facilitate the 
construction and operation of Launch Site 4N. This dredge site would abut Launch Site 4N and 
extend east from the Launch Site to the shipping channel. The worst-case dredge volume 
identified at this site is approximately 2,500 m3. 

 Dredge site 3 (dredge footprint for Boatshed Point MOF 1): The dredging of this site would 
facilitate the construction and operation of the personnel jetty and MOF at Boatshed Point. This 
dredge site would encompass the area around the marine facilities, providing adequate depth 
for docking and navigation. The worst-case dredge volume identified at this site is 
approximately 50,000 m3. 

 Dredge site 4 (dredge footprint for Hamilton Point South MOF 2): The dredging of this site 
would facilitate the construction and operation of the MOF at Hamilton Point South. This dredge 
site would encompass the area around the marine facilities, providing adequate depth for 
docking and navigation. The worst-case dredge volume identified at this site is approximately 
50,000 m3. 

 Dredge site 5 (dredge footprint for LNG jetty): The dredging of this site will facilitate the 
construction of the LNG jetty at Hamilton Point. This dredge site extends from the berth pocket 
to be dredged as part of the Western Basin Strategic Dredging and Disposal Project to the 
shoreline and is required to enable a work barge to assist with construction of the jetty. The 
worst-case dredge volume identified is approximately 120,000 m3. 

The spoil generated by dredging activities will be placed and treated for acid sulfate soils (as required) 
in the Port of Gladstone Western Basin Dredging and Disposal Project reclamation area. 
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3 LEGISLATIVE CONTEXT 

Legislative requirements covering contaminated land in Queensland are contained in the Environmental 
Protection Act (1994) and subordinate policies and regulations. The Environmental Protection Act 
(1994) Chapter 7, Part 8 Contaminated Land provides for the following contaminated land aspects that 
may be relevant to the project. 

Inclusion of Land on the Environmental Management Register – The owner or occupier of land, 
upon becoming aware of a ‘notifiable activity’ or the land has been, or is being, contaminated is required 
to give notice to administering authority within 22 business days. ‘Notifiable activities’ are listed within 
Schedule 3 of the Act. Project relevant ‘notifiable activities’ may include the following: 

 Chemical storage (other than petroleum products) - storing more than 10t of chemicals (other 
than compressed or liquefied gases) that are dangerous goods under the dangerous goods 
code. 

 Engine reconditioning works - carrying out engine reconditioning work at a place where more 
than 500L of any of the following are stored: halogenated and non-halogenated hydrocarbon 
solvents; (b) dangerous goods in class 6.1 under the dangerous goods code; and industrial 
degreasing solutions. 

 Livestock dip or spray race operations - operating a livestock dip or spray race facility. 

 Petroleum product or oil storage (depending on type of storage, petroleum product and 
packaging group). 

It should also be noted that in addition to ‘notifiable activities’ the Environmental Protection Act (1994) 
Chapter 7, Part 1 General Environmental Duties, requires the administering authority to be notified of 
material or serious environmental harm (as defined by the Act). 

Investigation of Land on Environmental Management Register – The Act allows for contaminated 
land investigations to be completed either on a voluntary basis or under the direction of the 
administering authority. The Act specifies who must conduct site investigations and declarations that 
must accompany the report. 

Remediation of Land – The Act allows for remediation and validation works to be completed either on 
a voluntary basis or under the direction of the administering authority. The Act specifies who must 
conduct remediation and validation works and declarations that must accompany the report. 

Site Management Plans - Site management plan is used to manage land for which particulars are 
recorded in the environmental management register because the land is contaminated or to manage 
environmental harm by applying conditions to the use or development of the land. The Act provides 
details on required contents and on approval process for Site Management Plans. 

Removal and Treatment or Disposal of Contaminated Soil – The Act prohibits the removal of 
contaminated soil from land that is listed on the Environmental Management Register without a permit 
from the administering authority. 

The methodology used in this assessment is generally based on the following Australian guidelines and 
Standards: 



 

Coffey Environments 
ENAUBRIS107033CA-R01k.docx 
28 September 2011 

13

 National Environment Protection (Assessment of Site Contamination) Measure (National 
Environmental Protection Council, 1999). The National Environment Protection Measure (1999) 
outlines national objectives for the assessment of site contamination. The stages of 
investigation of contaminated or potentially contaminated sites outlined in the measure indicate 
that a preliminary site investigation should involve a review of site history and a site inspection 
to determine potential contaminants of concern and areas of potential contamination. 
Subsequent detailed site investigations are required where results of the preliminary site 
investigation are insufficient to devise appropriate site management strategies. 

 Australian Standard AS4482.1-2005 Guide to the sampling and investigation of potentially 
contaminated soil Part 1: Non-volatile and semi-volatile compounds (Standards Australia, 
2005). The AS4482.1-2005 standard provides guidance on the collection of information for the 
assessment of sites potentially contaminated by non-volatile and semi-volatile compounds. The 
standard also defines the objectives, information requirements and general procedures on the 
preliminary site investigations process. 

 Queensland Department of Environment (DoE) Draft Guidelines for the Assessment and 
Management of Contaminated Land in Queensland, May 1998. The DoE (1998) draft guidelines 
outline the approach and requirements for contaminated land investigations and 
notifications/registration procedures in Queensland. The guidelines provides for a stage 
approach to investigations and technical guidelines for site assessment, remediation and report 
preparation. 

This investigation also takes into account relevant aspects of the Queensland Government (2010) 
Terms of reference for an Environmental Impact Statement, Shell Australia LNG Project. A cross 
reference table identifying the sections of this report that address the Terms of Reference for the 
Environmental Impact Statement (Queensland Government, 2010) is presented in Appendix A. 
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4 PSI METHODOLOGY 

The methodology employed for the PSI included the following: 

 establishment of site history and identification of past and present contaminating activities, and 
locations of these activities; 

 identification of potential impacts based on the proposed project activities; 

 preliminary risk ranking of identified potential sources of contamination; and 

 recommendation of appropriate measures of avoidance, mitigation and management for the 
construction, operation and decommissioning at the abovementioned sites and for the general 
project construction and operational activities. 

4.1 Review of Site History and Identification of Potentially Contaminating 
Activities 

A site history review was undertaken in general accordance with the DoE (1998) Draft Guidelines for 
the Assessment and Management of Contaminated Land. The site history review included searching of 
relevant Queensland publically accessible databases including: 

 historical aerial photographs and satellite imagery; 

 current and historical title records; 

 search of the Queensland Department of Environment and Resource Management (DERM) 
Environmental Management Register (EMR) and the Contaminated Land Register (CLR); 

 street maps 

 groundwater database search; and 

 publicly available topographic, geological and hydrogeological maps. 

Review of public heritage and historical records was undertaken by Heritage Consulting Australia 
(2011), the outcome of these searches were reviewed for information relating to contaminating activities 
in the study area.  

The search results were reviewed for evidence of potentially contaminating activities and site inspection 
conducted to ground truth the findings of the searches and to assess the investigation areas for signs 
activities or areas of contamination. 

4.2 Identification of Potentially Contaminating Activities Related to project 
Activities 

A review of the proposed construction and operations was conducted with particular attention to 
activities that may disturb existing contaminated materials or introduce hazardous contaminants to the 
environment. 
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4.3 Risk Summary and Risk Ranking 

A qualitative risk summary and ranking process was applied to provide context to various potential 
contamination sources and identify potential contamination with significant risks to guide nomination of 
mitigation measures. The risk summary and ranking was consistent with the DoE (1998) Draft 
Guidelines for the Assessment and Management of Contaminated Land in Queensland, as it reviewed 
the source-pathway-receptor relationships to establish the potential for adverse impacts to human 
health or the environment. The outcomes of this assessment were then used to establish potential 
mitigation measures to minimise the impact of these risks during construction, operation and 
decommissioning of the Arrow LNG Plant. 

A model for the assessment of potential risks and impacts of potential sources of contamination for the 
study area was adapted from the Australian/New Zealand Standard for risk management (AS/NZS 
31000:2009 and explained in the associated handbook HB 327:2010).  

4.3.1 Source-Pathway-Receptor Review 

For contaminants of concern to present a risk, there must be a source of contamination, an exposure 
pathway and receptors that may be adversely affected by exposure to the contaminants. A summary of 
the potential sources of contamination, potential contaminants of concern, pathways and receptors 
relating to the study area are presented below. 

Common exposure pathways by which potential contaminants of concern can reach potential sensitive 
human or ecological receptors are outlined below: 

 Direct contact – dermal contact, inhalation or ingestion of contaminants may occur during 
construction activities and site operations, if contaminated soils or water are present at the 
surface or are exposed by site activities. Direct contact may be relevant to human and 
ecological receptors. 

 Exposure via surface runoff – runoff from areas with contaminated surface soils may contain 
contaminants in dissolved or suspended states. 

 Exposure via groundwater – contaminants may potentially leach into groundwater resources. 
There is then potential for exposure to contaminants if groundwater is extracted for use, or if 
groundwater migrates and discharges into a surface water body, which is used. 

 Exposure via airborne dust – disturbance of contaminated material by site activities has the 
potential to generate dust which may contain elevated levels of contaminants and result in 
transport of contaminants off site. 

 Volatilisation – volatilisation may result in volatile contaminant migration to off-site receptors or 
accumulation of vapours within enclosed spaces. 

Potential current and future receptors which may be exposed to sources of potential contamination 
through the abovementioned exposure pathways include the following: 

 Sensitive receptor – property occupiers of the land in the vicinity of the sites. 

 Onsite construction, maintenance and operations workers – workers involved in the 
construction and operation of the sites 
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 Environmental receptors – surrounding environments including terrestrial fauna and flora 
present at the sites and the freshwater and marine aquatic ecosystems. 

The following definitions are applied: 

 Event - an occurrence of a particular set of circumstances through which a hazard may have an 
impact on the environment.  

 Environment - surroundings in which the sites are located, including air, water (surface and 
subsurface), land, flora, fauna and their interrelation. 

 Consequence - outcome or impact of an event. 

The impact of the potential risks associated with potential sources of contamination was assessed by 
considering the consequence and likelihood of the risk occurring during construction, operation and 
decommissioning of the Arrow LNG Plant.  

4.3.2 Consequence  

Consequence is defined by: 

 Nature and potential severity of the contamination; 

 Geographical extent (considers if the effect is regional, local or limited); and 

 Duration (considers the timescale of the effect – temporary, short or long term). 

Potential consequences can be divided into four levels, which are listed and described in Table 3.1 
below. 

Table 3.1: Levels of Consequences 

Level Descriptor 

Significant (S) Irreversible human health impact to multiple receptors and/or persistent 
environmental impact over a large area. 

Impact is evident both onsite and offsite. 

Moderate (M) Non-debilitating human health impacts to multiple receptors and/or onsite 
environmental impact. 

May include minor off-site impact. 

Environmental rehabilitation is medium-term (up to 10 years). 

Low (L) Low impact acute human health effects onsite and/or minor localised 
environmental impact. 

All impacts are reversible. 

Negligible (N) No evidence of human health impact and/or environmental harm. 

4.3.3 Likelihood 

In the context of this assessment, the likelihood is defined as a measure of the probability that the 
identified consequence will occur, given a certain event.  
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Likelihood is divided into four levels, which are listed and described in Table 3.2 below. 

Table 3.2: Levels of Likelihood 

Level Descriptor 

Almost Certain (AC) Expected to occur during site construction and operation 

Likely (LI) Likely to occur during site construction and operation 

Possible (PO) May occur during site construction and operation 

Unlikely (UN) Not expected to occur during site construction and operation 

4.3.4 Risk Level Ranking 

Following the categorisation of likelihood and consequence of identified potential risks, a risk ranking 
can be assigned.  Three levels of risk, Low, Moderate and High, are defined in Table 3.3 below.  

Table 3.3: Potential Risk Levels 

               Consequence 

Likelihood 

Significant 

(S) 

Moderate 

(M) 

Low 

(L) 

Negligible 

(N) 

Almost Certain (AC) High High High Moderate 

Likely (LI) High High Moderate Low 

Possible (PO) High Moderate Moderate Low 

Unlikely (UN) Moderate Low Low Low 

4.4 Nomination of Risk Mitigation Measures 

Where a Moderate or High risk was identified, mitigation measures were nominated to reduce the risk 
associated with that hazard.  The selection of mitigation measures follows the hierarchy of controls, 
described below: 

1. Remove the hazard (Elimination); 

2. Modify the activity that realises the risk (Substitution); 

3. Apply engineering controls to reduce the severity or likelihood of an adverse consequence 
(Engineering Control); 

4. Apply procedures to reduce the severity or likelihood of an adverse consequence 
(Administrative or Behavioural Control). 

The measures described are technically and economically feasible within the context of the project and 
reflect the commitment to sound environmental management techniques. 
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5 EXISTING ENVIRONMENT 

5.1 Desktop Study 

5.1.1 Satellite Imagery/Aerial Photography Review 

A review of historical aerial photography and satellite imagery was undertaken for the study area to 
identify features and activities within the investigation areas and surrounding properties that were 
considered to be potential sources of contamination. The findings of the satellite imagery/aerial 
photograph review are presented in Tables 5.1 to 5.5. Aerial photographs and satellite imagery are 
presented in Appendix B. 

Table 5.1: LNG Plant and Associated Island Infrastructure Imagery Review 

Year of Photo Site Description Surrounding Area Description 

1959  
(black and 
white) 

The Curtis Island site comprises 
primarily bush land, mudflats and 
grassland. Possibly farmland/rural 
residential use. 

Surrounding area comprises primarily 
bushland, mud flats, open water and 
grassland. Possibly farmland/rural 
residential. 

1965  
(black and 
white) 

No apparent change. No apparent change. 

1970 (black 
and white) 

No apparent change. No apparent change. 

1973  
(black and 
white) 

No apparent change. No apparent change. 

1989  
(colour) 

Path/access road visible stretching 
from Boatshed Point to the south to 
the centre of Lot 6 on DS220 in the 
north. 

No apparent change. 

1999  
(colour) 

Construction of small dam in eastern 
portion of site (north of Boatshed 
Point and west of path/access road) 
and some land clearing central 
portion of the site. 

No apparent change. 

2003  
(Google 
Earth) 

No apparent change. No apparent change. 
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Year of Photo Site Description Surrounding Area Description 

2007  
(Google 
Earth) 

No apparent change. No apparent change. 

Onsite and offsite features identified from the satellite imagery/aerial photograph review at the LNG 
plant are generally associated with agricultural land use. Potential sources of contamination from 
historical agricultural use of the area potentially include, stock dips, pesticides, waste disposal, and 
other supporting activities such as workshops, fuel storage, etc. 

Table 5.2: Mainland Tunnel Entry Shaft and Tunnel Spoil Disposal Area Imagery Review 

Year of Photo Site Description Surrounding Area Description 

1959  
(black and 
white) 

The mainland tunnel entry shaft and 
spoil disposal area comprises mud 
flats and mangroves/marshland. 

Project area is surrounded by mud 
flats/mangroves/marshland to the north, 
water to the east, sand flats and 
mangroves/marshland to the south and 
bushland to the west. 

Plantations and farming areas visible 
approximately 300m west of the site. 

1965  
(black and 
white) 

No apparent change. No apparent change. 

1973 
(black and 
white) 

No apparent change. Some land clearing west of the site. 

1989  
(colour) 

No apparent change. Dam and dirt access roads constructed in 
bushland west of the site. Industrial facility 
constructed south of site. 

1999  
(colour) 

No apparent change.  Rail track and access road constructed west 
of the site. 

2003  
(Google 
Earth) 

No apparent change. Construction of industrial facilities west and 
south of the site, opposite Gladstone Mount 
Larcom Road. 

2007  
(Google 
Earth) 

No apparent change. No apparent change. 
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Potential sources of contamination identified from the satellite imagery/aerial photograph review are 
limited to discharges of contaminants to the mudflats, mangroves and marshland from surrounding 
industrial and agricultural land uses. 

Table 5.3: TWAF 7 Imagery Review 

Year of Photo Site Description Surrounding Area Description 

1959  
(black and 
white) 

TWAF 7 comprises 
mangrove/marshland with some 
exposed soil in the centre of the site. 

The TWAF 7 site is surrounded by 
mangroves/marshland and sands to the 
north, south and west. An oval track, likely 
used for horse racing, is also present south 
of the site. 

Residential properties are present to the 
east and three above-ground storage tanks 
are located north-east of TWAF 7. A 
pipeline appears to be present between the 
above ground storage tanks and residential 
areas further north-east, suggesting the 
above ground storage tanks were likely 
used for water storage. 

1965  
(black and 
white) 

No apparent changes. No apparent changes. 

1973  
(black and 
white) 

No apparent changes. Increase in residential properties to the east. 
Power station being constructed to the west 
of the TWAF 7. 

1989 (colour) Ash settling areas and access roads 
visible on site, in addition to some 
vegetation and zones of inundation. 

Development of industrial/commercial 
properties to the north and increase in 
residential properties to the east. Lake 
Callemondah has been constructed to the 
south, in addition to reforming of land. 
Extension of Auckland Creek south of Blain 
Drive has commenced. 

Construction of power plant and Intake 
Canal complete to the west. Minor 
industrial/commercial structures also visible 
to the west. Ash settling ponds are also 
present north-east of the site, opposite 
Hanson Road. 
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Year of Photo Site Description Surrounding Area Description 

1999 (colour) Ash settling areas and access roads 
are visible on the site. 

Increase in industrial/commercial properties 
to the north. Additional minor land forming 
visible to the south. Extension of Auckland 
Creek south of Blain Drive has been 
completed. 

Minor increase in industrial/commercial 
structures to the west. 

2003  
(Google 
Earth) 

Northern portion of the TWAF 7 
comprises areas of ash settling. The 
southern portion of the site 
comprises a soil surface. 

Increase in commercial/industrial properties 
to the north and west. 

2007  
(Google 
Earth) 

TWAF 7 comprises a soil surface 
with some tree planting areas along 
the boundary. Appears to have ash 
settling in a small portion at the 
north. 

No apparent change. 

Features identified from the satellite imagery/aerial photograph review as sources of potential 
hazardous contaminants for TWAF 7 include the ash settling ponds.  

Table 5.4: TWAF 8 Imagery Review 

Year of Photo Site Description Surrounding Area Description 

1959  
(black and white) 

TWAF 8 comprises vacant bush 
land. 

Areas of cleared land, likely rural residential 
properties/farming areas are visible to the 
north-west, south-east, south-west and 
west. 

1965  
(black and white) 

A strip of cleared land is visible 
along the western boundary. 

No apparent change. 

1973  
(black and white) 

No apparent change. Minor land clearing in vicinity of rural 
residential properties/farming areas to the 
west. 

1989 (colour) No apparent change. Decrease in vegetation opposite northern 
boundary. 

1999 (colour) Decrease in vegetation along 
southern boundary. 

Land clearing activities to the east. 

2003  
(Google Earth) 

Decrease in vegetation along 
north-eastern boundary. 

No apparent change. 
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Year of Photo Site Description Surrounding Area Description 

2007  
(Google Earth) 

No apparent change. No apparent change. 

No onsite or offsite features were identified from the satellite imagery/aerial photograph review as 
sources of potential hazardous contaminants for TWAF 8. 

Table 5.5: Launch Site 1 Imagery Review 

Year of Photo Site Description Surrounding Area Description 

1959  
(black and white) 

Launch Site 1 comprises 
vegetation, mangroves/ 
marshland and sand flats. 

The Launch Site 1 is bound to the west by 
Auckland Inlet and is surrounded by 
vegetation, mangroves/marshland and sand 
flats. 

1965  
(black and white) 

No apparent change. No apparent change. 

1973  
(black and white) 

Road constructed along 
western boundary. 

Roads constructed to the north, east and 
south. 

1989  
(colour) 

Southern portion of Launch Site 
1 comprises ash settling areas 
and access roads. 

RG Tanna Export Coal Terminal present to 
the north-east. Ash settling ponds visible to 
the east and south. 

1999  
(colour) 

Ash settling areas and access 
roads extended to northern 
portion of Launch Site 1. 

Increase in area of ash settling areas to the 
south. 

2003  
(Google Earth) 

Launch Site 1 appears to 
comprise ash settling ponds 
and raised access roads. 

No apparent change. 

2007  
(Google Earth) 

No apparent change. Some filling of settling ponds to the south. 
Some reforming of land east of the site. 

Features identified from the satellite imagery/aerial photograph review as sources of potential 
hazardous contaminants for Launch Site 1 were ash settling ponds. Offsite features identified that may 
be considered as a potential contamination source to the Launch Site 1 site include the RG Tanna 
Export Coal Terminal to the north-east. 

5.1.2 Queensland Environmental Management Register (EMR) and Contaminated Land 
Register (CLR) Notices 

A search of the DERM EMR and CLR was conducted for each of the properties listed in Table 1.1. A 
copy of the EMR/CLR search results is presented in Appendix C. The EMR/CLR search results indicate 
that none of the investigation properties are listed on the EMR/CLR. 
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It should be noted the coal terminal property (Lot 210 on Plan SP120888) located immediately to the 
east of Launch Site 1 is contained on the EMR for the ‘notifiable activity’ of Petroleum Product or Oil 
Storage.  

It should also be noted that ‘Livestock Dip or Spray Race Operations’ are listed in the Environmental 
Protection Act (1994) as a ‘notifiable activity’ (see Section 3). A historic cattle dip has been identified 
within Lot 5 on SP235936 and preliminary assessment by URS (URS, 2009) identified the presence of 
a hazardous contaminant. A notification of the cattle dip to DERM is required under the Environmental 
Protection Act (1994). This notification would result in the property being listed on the EMR. 

5.1.3 Non-Indigenous Cultural Heritage 

Heritage Consulting Australia (2011) did not identify any site listed on any national, state or local council 
heritage register on the properties investigated as part of the contaminated land assessment. Historical 
activities identified as part of the heritage assessment predominantly consisted items associated with of 
residential and pastoral type activities. Other sites of potential local historical interest within the 
investigation properties included: 

 Birkenhead outstation; 

 Grave at Birkenhead outstation; 

 Old yards; 

 Stock enclosure; 

 Historic fence line; 

 Pre-1870 track alignment; 

 Ruins of rendered brick building; 

 China Bay Yards; and 

 Former dairy site/fisherman’s hut. 

Therefore, items identified as part of the non-indigenous heritage investigation that have reasonable 
potential for causing contamination of the investigation properties, included the former pastoral use 
(cattle dip/stock yards/waste disposal), and residential areas (waste disposal).  

5.1.4 Sensitive Receptors 

The types and locations of sensitive receptors have been assessed as part of other technical studies. 
Ecological receptors have been assessed in the Arrow LNG Plant Terrestrial Ecology Impact 
Assessment (Ecosure, 2011) and human land use sensitivities have been mapped by in the Arrow LNG 
Plant Land Use and Planning Impact Assessment (Coffey Environments, 2011).  

Ecosystems identified within the study areas include: 

 Remnant Vegetation – endangered dominant (Curtis Island); 

 Remnant Vegetation – of concern dominant (Curtis Island and main land sites); 

 Remnant Vegetation – of concern sub dominant (Curtis Island and main land sites); 
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 Remnant Vegetation – least concern (Curtis Island and main land sites); 

 High Value Regrowth - of concern dominant (main land sites); and 

 High Value Regrowth – least concern (Curtis Island). 

In addition to the above those sites that boarder marine environments contain tidal areas and mangrove 
ecosystems. The western boundary of the Great Barrier Reef Marine Park is located on the eastern 
shore of Curtis Island and the Great Barrier Reef World Heritage Areas includes Curtis Island, Mainland 
Tunnel Entry Shaft, Launch Site 1 and Launch Site 4N. 

Identified human land use sensitive receptors within proximity of the project areas include: 

 City of Gladstone – north and east of TWAF 7; and 

 Residential land uses – west or TWAF 8. 

5.1.5 Local Council Records 

Local council records for the properties covered by this PSI were accessed by a representative from 
Gladstone Regional Council to identify dangerous goods licences within the study area. The council 
representative advised that no dangerous goods records were available for the investigation properties. 

5.1.6 Land Title Searches 

Available current and historical land titles and registered plans were obtained for the investigation 
properties and are presented in Appendix D. The results of the historical title review are summarised in 
Table 5.6.  

Table 5.6: Summary of Registered Owners  

Year Registered Owner(s) Comments 

Lot 1 on RP602284 

1869 Robert Laidlaw Paterson  QLD Land Purchase 
1887 Joseph Dougall  
1891 Archibald Menzies Transmission by death to Margaret 

Hill Menzies and Archibald Douglas 
Menzies 

1906 Montague Beak  
1914 The Beak Pastoral Company Limited  
1915 Andrew Harper Stirrat  
1916 William Henry Renton  
1919 His Sovereign Majesty King George V Government Acquisition 
2010 Arrow CSG (Australia) Pty Ltd  
Lot 7 on SP239683 

2010 Queensland Government Registered Lessee The Coordinator General 
Lot 3 on SP235026 

2003 The State of QLD (represented by the Deed of Grant 
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Year Registered Owner(s) Comments 

Department of State Development –GLR24332) 
2010 Gladstone Ports Corporation Limited   

Lot 1 on SP235026 

2003 The State of QLD (represented by the 
Department of State Development) 

Deed of Grant 

2010 The Minister for Industrial Development of QLD  

Lot 3, Lot 4 and Lot 5 of SP235936 

1869 Robert Laidlaw Paterson  QLD Land Purchase 

1887 Joseph Dougall  

1891 Archibald Menzies Transmission by death to Margaret 
Hill Menzies and Archibald Douglas 
Menzies 

1906 Montague Beak  

1914 The Beak Pastoral Company Limited  

1915 Andrew Harper Stirrat  

1916 William Henry Renton  

1919 His Sovereign Majesty King George V  

1919 William Henry Renton  

1939 Ernest Fredrick Bryne  

1946 Kenneth John Davidson  

1948 Mabel Irene Auston  

1954 Agnes Taylor  

1954 Adam Blake Forsyth and Edith Hudson Arundell 
Forsyth 

 

1959 Jack Fredrick Keen and William Edward Keen  

1959 Shirley May Howard  

1959 Richard Nobel Hawes and Lucy Heather Hawes  

1962 Richard Nobel Hawes and John Patrick Baird  

1969 Curtis Holdings Pty Ltd  

1972 Tweed Valley Pastrol Company Pty Ltd  

1978 Jack Richey  

1989 Giuseppe Emanuele  

1993 Ross William Graving, Colin Grant Graving and 
Mark Jon Graving 

 

1993 ELFIC Limited  

2010 Central Queensland Ports Authority Lot 5 

2010 The Coordinator-General Lot 3 and Lot 4 

Lot 46 on SP235946 
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Year Registered Owner(s) Comments 

1960 Ruth Slingsby Butler Deed of Grant. Transmission by 
death to Richard Wells Butler and 
Frank Williams Wells Butler 

1972 Frank Williams Wells Butler  

2011 Arrow Energy Pty Ltd  

Lot 6 on DS220 

1939 Stuart Renton Deed of Grant. Transmission by 
death to Catherine Muriel Renton 
1953. Transmission by death to 
Elwyn Stuart Renton 1981 

1986 Kemsip Pty Ltd   

2010 Arrow Energy (Australia) Pty Ltd  

Lot 69 on P4247 

2007 The State of Queensland (Represented by the 
Minister for Industrial Development of QLD) 

State Tenure 

Lot 2 SP 147871 

2003 The State of Queensland (Represented by the 
Depart of State Development) 

Deed of Grant 

2004 The Minister for Industrial Development of 
Queensland 

 

Lot 200 on CTN2173 

1985 Gladstone Regional Council  Reserve 

The review of historical titles identified the properties on Curtis Island were owned by private land 
holders and pastoral type companies since 1869. Some government land acquisition occurred in 1919, 
which may have been related to wartime activities. 

The main land project areas were identified as having private land holders, ports and Queensland 
Government registered owners. 

5.1.7 Review of Previous Reports  

A review of the Preliminary Site Assessment for the Santos Gladstone Liquefied Natural Gas (GLNG) 
Project (URS, 2009) was undertaken to assess the potential for possible sources of contamination 
within the GLNG study area that may impact on the neighbouring property.  

Areas of potential concern within the Arrow LNG Plant area of disturbance were identified by URS 
(2009) at Lot 2 on Plan SP207281 (currently Lot 5 on SP 235936) at the LNG plant site. These areas 
included stockyards, a former cattle dip, above-ground storage tanks (likely used for water storage) and 
stockpiles of discarded batteries. The areas of potential concern identified are located within the 
proposed LNG Plant site and are shown in Figure 2. 

Limited soil sampling (surface and 0.5m) in the vicinity of the cattle dip was undertaken by URS in 
October 2008. Samples were submitted for laboratory analysis for metals and pesticides. Seven soil 
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samples were collected in total. Arsenic concentrations ranged from 707mg/kg to 1,160mg/kg across all 
seven samples analysed, which is in excess of the National Environment Protection (Assessment of 
Site Contamination) Measure (National Environmental Protection Council, 1999) health based 
investigation levels for industrial/commercial land use (URS, 2009). 

5.1.8 Geology and Soils 

A detailed study of the geology and soils within the study area is presented in the technical report 
“Arrow LNG Plant EIS project, Geology, Landform and Soils Study” (Coffey Geotechnics, 2011). In 
general, the study characterises the contemporary near-surface geology of the study area as being 
consistently variable, with folded, steeply-dipping, well-jointed, low-strength, variably weathered 
mudstone and siltstone outcrops predominate across the area, with the following variations. 

 Sandstone (including highly resistant greywacke), conglomerate and breccia layers, particularly 
on Curtis Island. Sandstone forms the higher elevation areas of Curtis Island, with surface 
cobbles and boulders found overlying mudstone on the lower slopes. 

 Occasional limestone layers and conglomerate clasts, on Curtis Island, although limestone was 
not specifically observed during the field visit. 

 Contact metamorphic rocks and weakly metamorphosed quartzose mudstone and sandstone, 
particularly close to igneous intrusions. 

 Igneous intrusions or unconformable flows, particularly associated with Berkserker outcrops, 
ranging from: 

 Mafic, e.g., a basalt plug just to the northeast of the Larcom Range; 

 Intermediate, e.g., andesite along the eastern flanks of the Mount Larcom Range; and 

 Felsic e.g., a granitic pluton forming the eastern foothills of the Mount Larcom Range; 
trachyte forming the Mount Larcom peaks; rhyolite is common on the northwest flanks of the 
Mount Larcom Range and includes rhyolitic tuff. Felsic dykes are also found at Boatshed 
Point on Curtis Island and possibly associated with other higher elevation ridges. 

The contemporary surface geology underlying the LNG plant and associated infrastructure located on 
Curtis Island comprises variably thick, cyclic sequences of clastic rocks (predominantly conglomerate, 
sandstone and siltstone), which dip steeply to the east. In general, more resistant, quartzose 
sandstones outcrop along ridgelines and hilltops, with weaker, thinly inter-bedded finer-grained rocks, 
including mudstones forming valleys. 

The general soil types can be separated into five broad groups. 

 Marine clays. 

 Gradational soils (clays and/or loams). 

 Texture contrast soils. 

 Alluvial sands. 

 Rocky skeletal soils. 

A review of the 1:100,000 Gladstone Special Sheet 9150 & Part 9151 (Department of Natural 
Resources, Mines and Water, 2nd ed. 2006) and 1:250,000 Land Systems of the Capricornia Coast 
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Sheet (The State of Queensland, Department of Primary Industries, 1995) was undertaken for the area 
of disturbance and is presented below. 

LNG Plant 

The LNG plant and associated infrastructure is underlain by the following near-surface geological 
formations. 

 Wandilla Formation comprising Late Devonian age mudstone, lithic sandstone, jasper, chert, 
slate; local schist. 

 Holocene age estuarine channels and banks, supratidal flats and coastal grasslands comprising 
mud, sandy mud, muddy sand and minor gravel. 

Land systems for Curtis Island are not defined. 

Mainland Tunnel Entry Shaft and Tunnel Spoil Disposal Area 

The mainland tunnel entry shaft and tunnel spoil disposal area is underlain by the following near-
surface geology. 

 Quaternary age sand, silt, mud, gravel: residual soil. 

 Holocene age estuarine channels and banks, supratidal flats and coastal grasslands comprising 
mud, sandy mud, muddy sand and minor gravel. 

The mainland tunnel entry shaft and tunnel spoil disposal area is located on the following land systems. 

 Carpentaria land system, comprising crusting surface, grey mottled saline cracking clays; saline 
muds and sands. 

 Fanside land system, comprising red, structured gradational clay loams and uniform clays; 
shallow, bleached sandy and loamy surface, red duplex soil. 

TWAF 7 

TWAF 7 is underlain by Holocene age estuarine channels and banks, supratidal flats and coastal 
grasslands comprising mud, sandy mud, muddy sand and minor gravel. 

TWAF 7 is located on urban (miscellaneous) soils. 

TWAF 8 

TWAF 8 is primarily underlain by Quaternary age floodplain alluvium soils comprising clay, slit, sand 
and gravel. Late Permian to Early Triassic age pink medium-grained hornblende-biotite quartz 
monzonite also underlies a small central portion of the site to the west. 

TWAF 8 is located on The Narrows land system, comprising bleached silty surface, brown and grey, 
alkaline sodic duplex soils. Approximately 0.6Ha of the south-western portion TWAF 8 is located on the 
Mount Sugarloaf land system, comprising brown, red and yellow, massive gradational loams and clay 
loams. 

Launch Site 1 
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Launch Site 1 is underlain by Holocene age estuarine channels and banks, supratidal flats and coastal 
grasslands comprising mud, sandy mud, muddy sand and minor gravel. The northern section of the site 
comprises reclaimed land. 

Launch Site 1 is located on urban (miscellaneous) soils. 

5.1.9 Acid Sulfate Soils  

An Acid Sulfate Soil (ASS) study for the area of disturbance is presented in the technical report “Acid 
Sulfate Soil Impact Assessment” (Coffey Environments, 2011) A summary of the findings of the ASS 
technical study are outlined below. 

 ASS requiring management are likely to be present in areas below 5m Australian Height Datum 
(AHD) at the LNG plant site, including the proposed Boatshed Point MOF site. 

 ASS horizons requiring management are likely to be present at the LNG Jetty and future LNG 
Jetty sites. 

 ASS requiring management are likely to be present offshore of the personnel jetty on Boatshed 
Point. 

 ASS requiring management are likely to be present in natural soils below 5m AHD at TWAF 7. 

 ASS requiring management may be present below 5m AHD, and very likely below 2m AHD, at 
Launch Site 1. 

TWAF 8 does not require ASS investigation or assessment as the site is located above 20m AHD. 
Therefore, the disturbance of soil during the construction of TWAF 8 does not require specific ASS 
management. 

As Launch Site 4N is to be located on reclaimed land, no soil data was available for ASS risk 
assessment for the site. However, as the site is situated below lowest astronomical tide, ASS are 
expected to be associated with the natural soils within the sites footprint. 

5.1.10 Groundwater Bores 

A search of registered groundwater bores for a 1km radius around TWAF 7, TWAF 8, mainland tunnel 
entry shaft and tunnel spoil disposal area, Launch Site 4N and Launch Site 1 was requested from 
DERM. Groundwater bores on Curtis Island are presented in the Arrow LNG Plant Groundwater Impact 
Assessment (Coffey Geotechnics, 2011). A summary of groundwater bores is presented below and a 
copy of the bore search results are included in Appendix E. 

TWAF 7 

One registered groundwater bore was located within a 1km radius of TWAF 7.  

 The bore is located approximately 700m to the east and reported to be used for water supply. 

 Groundwater was encountered at a depth of 9m below ground surface. 

 Groundwater yield was reported at 0.75L per second. 

TWAF 8 

Five registered groundwater bores were located within a 1km radius of TWAF 8. 
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 The five bores were located approximately 800m to the south-west and were reported to be 
used for water supply. 

 Groundwater was encountered at a depth of between approximately 10-15m below ground 
surface. 

 Groundwater yield was reported between 0.07-0.35L per second.  

Mainland Tunnel Entry Shaft and Tunnel Spoil Disposal Area 

One groundwater bore was located within a 1km radius of the Mainland Tunnel Entry Shaft and Tunnel 
Spoil Disposal Area.  

 The bore was located approximately 600m to the south and was reported to be used for water 
supply. 

 No details regarding groundwater depth and yield was presented in the groundwater bore 
licence. 

Launch Site 4N 

No groundwater bores were identified within 1km. 

Launch Site 1 

No groundwater bores were identified within 1km. 

LNG Plant 

No registered groundwater bores were identified within 2km of the LNG Plant site (Coffey Geotechnics, 
2011). 

5.1.11 Regional Topography and Drainage of Surface Water 

A review of the topographic contours and associated drainage features was undertaken for the area of 
disturbance. A detailed description of the study area topography is also presented in the technical 
report “Arrow LNG Plant EIS, Geology, Landform and Soils Study.” (Coffey Geotechnics, 2011). A 
summary of relevant topographic descriptions from this study is included in the section below. 

LNG Plant 

The surface of the Arrow LNG Plant area on Curtis Island is characterised by gently sloping land rising 
to a rounded hill over 40mAHD in height in the northern third of the site. Slopes are generally shallow, 
between 0° and 7°, but with hillside slopes of up to approximately 15°. It is expected that surface waters 
would either percolate into sub-surface soils (where permeability allows) or become run-off. A review of 
nearby water bodies and the surrounding topography indicates that run-off is likely to flow into Port 
Curtis to the east, south and west. In addition, water run-off is likely to flow into waterways in the vicinity 
of the LNG plant area requiring diversion as part of the construction of the facility. The “Arrow LNG 
Facility Surface Water Assessment – Fluvial Geomorphology and Hydrology” technical study (Alluvium 
Consulting, 2011) indicates that “runoff from upslope of the LNG facility will be intercepted and kept 
separate from onsite runoff and diverted around the LNG facility to be discharged via constructed 
waterway/s downslope of the facility.” 

 



 

Coffey Environments 
ENAUBRIS107033CA-R01k.docx 
28 September 2011 

31

Mainland Tunnel Entry Shaft and Tunnel Spoil Disposal Area 

The surface of the mainland tunnel entry shaft and tunnel spoil disposal area slopes slightly to the 
north-east. 

It is expected that surface waters would either percolate into sub-surface soils (where permeability 
allows) or become run-off. A review of nearby water bodies and the surrounding topography indicates 
that run-off is likely to flow into Port Curtis to the north-east. 

TWAF 7 

Based on field observations made during the site walkover and topographic contours, the surface of 
TWAF 7 is generally flat, however the site is raised above the surrounding landscape and Auckland 
Creek. 

A review of nearby water bodies and the surrounding topography indicates that run-off is likely to flow 
into the surrounding Auckland Creek which discharges into Port Curtis, approximately 4 km upstream of 
TWAF 7. 

TWAF 8 

Based on field observations made during the site walkover and topographic contours, the topography 
for TWAF 8 slopes slightly toward the north-east.  

 A review of nearby water bodies and the surrounding topography indicates that run-off is likely to flow 
into the small creek running south-west to north-east through the site or into Mosquito Creek to the 
north and north-east which discharge into The Narrows approximately 4.5km to the north-east. The 
Narrows discharges into Port Curtis. 

Launch Site 1 

The topography for Launch Site 1 indicates that the site surface is generally flat. 

A review of nearby water bodies and the surrounding topography indicates that run-off is likely to flow 
into the Calliope River to the east of the site which discharges into Port Curtis to the north. 

5.1.12 Street Maps 

Street maps of the project area of disturbance are available in Appendix F.  

5.2 Site Walkover 

Site walkovers of the project areas were undertaken by Matthew Vanderheyden and Benedict Smith of 
Coffey Environments between 11 June 2010 and 21 February 2011. Lot 1 on RP602284 and Lot 6 on 
DS220 were also inspected in May 2010 as part of the Coffey Environments (2010) Environmental Due 
Diligence Report for the Kemsip Property. It should be noted that Boatshed Point was not accessed 
during this investigation and therefore, prior to the commencement of development works at Boatshed 
Point, additional contaminated land site inspections should be undertaken in this area. 

Observations and findings recorded during the site walkover are presented below. Appendix G contains 
photographs of significant observations. 
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5.2.1 LNG Plant 

Lots 3, 4 and 5 on SP235936 

 Site Layout. Lots 3, 4 and 5 on SP235936 are irregular in shape and were vacant at the time of 
inspection and comprised primarily of bushland. 

 Surrounding Land Use. Lots 3, 4 and 5 at the time of inspection was surrounded by bushland, 
mud flats and open water (Port Curtis). 

 Site Features. The existing infrastructure includes an abandoned cottage, site sheds, and 
stockyards. Piles of scrap metal and other debris were noted in the vicinity of the cottage. A 
former cattle dip, approximately 12m long by 1.5m wide by 1.5m deep, was also observed. No 
year of construction or age markings were identified. At the time of the site inspection the 
former dip contained approximately 0.5m of water with a visible sheen and general rubbish 
including scrap metal and wire. Photographs of the cattle dip are included in Appendix G. No 
evidence of stressed vegetation in the vicinity of the cattle dip was identified. 

Additional stockyards of timber and steel construction were also identified approximately 300m east 
north-east of the site buildings. Corroded 205L drums (observed drums were empty at the time 
of the site inspection) were identified in the vicinity of the stockyards, however no evidence of 
visibly stressed vegetation in the vicinity of the stockyards was observed. Photos of the cattle 
yards are shown in Appendix G. 

 Underground Services. No evidence of underground services was noted during the site 
walkover. 

 Evidence of Contamination and/or Contaminating Activities. Piles of scrap metal and other 
debris were noted in the vicinity of the cottage, in addition to two separate piles of used 
batteries. The first pile of batteries was located adjacent to the eastern wall of the cottage and 
was comprised of general purpose lead positive plate batteries. The second pile of batteries 
was located to the south of the cottage and appeared to be lead acid batteries. It is estimated 
that no more than twenty batteries were present in each pile. These batteries are a regulated 
waste under the Queensland Environmental Protection Act (1994). A photo of the battery 
stockpile is shown in Appendix G. No evidence of stressed vegetation in the vicinity of the 
stockpiles of waste batteries was identified. 
 
Additional sources of potential contamination observed during the site walkover included the 
cattle dip and corroded empty drums observed in the vicinity of the stockyards, approximately 
300m east north-east of the site buildings. 

 Discharges to Land and Water. No visible evidence of ground contamination or points of 
discharge to the land were noted for the site walkover of Lot 2 on Plan SP207281 with the 
exception of a sheen on the water retained within the dip pit. 

Lot 6 on Plan DS220 

 Site Layout. Lot 6 on Plan DS220 is irregular in shape and was vacant at the time of 
inspection. The site comprises primarily bushland. 
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 Surrounding Land Use. Lot 6 at the time of site inspection was surrounded by bushland and 
mud flats. 

 Site Features. An abandoned stockyard was identified near the southern boundary of Lot 6. No 
visible evidence of soil staining or stressed vegetation was noted during the site inspection. A 
photo of the cattle yards is shown in Appendix G. 

 Underground Services. No evidence of underground services was noted during the site 
walkover. 

 Evidence of Contamination and/or Contaminating Activities. An abandoned stockyard was 
identified near the southern boundary of Lot 6. No visible evidence of soil staining or stressed 
vegetation was noted during the site inspection. A photo of the cattle yards is shown in 
Appendix G. 

Lot 1 on RP602284 

 Although Lot 1 on RP602284 (Boatshed Point) was not inspected as part of this contaminated 
land investigation, other inspections of this property are known to have identified the remains of 
an old house site (~10m x ~6m) and the remains of two long drop toilets (Figure 2). The 
remainder of the Boatshed Point is vegetated and bordered by Port Curtis, mangroves and tidal 
mudflats. 

5.2.2 TWAF 7 

 Site Layout. TWAF 7 is irregular in shape, generally flat and comprised primarily clay topsoil, 
grasses, shrubs, small trees and access roads. The main central portion of the site was 
elevated and sloped downward along the boundary, levelling into two concentric, bunded 
drainage ditches. The surface of the drainage ditches comprises soil and rock. 

 Current and Historical Use. TWAF 7 was vacant at the time of inspection but was previously 
used for settling ponds for ash discarded from the NRG Gladstone Power Station, located 
approximately 1.4km to the west. Discussions with an NRG Gladstone Power Station 
representative indicated that TWAF 7 is underlain by approximately 8-9m of ash with a 100-
200mm capping layer comprising clay topsoil. It is unknown if the ash settling ponds were lined. 
A photograph of the capping layer/surface material is included in Appendix G. 

 Surrounding Land Use. TWAF 7 was surrounded by Auckland Creek with 
commercial/industrial properties to the north and west, residential properties to the east and 
parkland to the south. 

 Site Features. No onsite structures, storage facilities, disposal areas (other than for NRG 
Gladstone Power Station ash) were identified during the site walkover. Discussions with an 
NRG Gladstone Power Station representative indicated that all runoff drains had been 
backfilled with rock, with the exception of one drain located to the north-east of TWAF 7, which 
had remained operational. 

 Underground Services. No evidence of underground services was observed during the site 
walkover. 

 Evidence of Contamination and/or Contaminating Activities. No visible evidence of ground 
contamination or contaminating activities was observed at TWAF 7 during the site walkover. 
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 Discharges to Land and Water. The TWAF 7 area was historically used for the disposal of 
ash from the Gladstone Power Station. No visible evidence of other ground contamination or 
points of discharge to the land were observed at TWAF 7 during the site walkover. 

5.2.3 TWAF 8 

 Site Layout. TWAF 8 is irregular in shape and was vacant at the time of site inspection. The 
site surface comprises moderately dense semi-mature scrub/bush, consisting primarily of gum 
trees and 1 to 1.5m tall grass and shrubs. 

 Current and Historical Use. During the site walkover, no evidence of current or historical site 
uses was observed.  

 Surrounding Land Use. TWAF 8 is surrounded by bushland to the north, east, south and west, 
with some rural residential/farming properties and plantations to the west. 

 Site Features. No onsite structures were identified during the site walkover, with the exception 
of overhead power lines running north to south along Targinie Road. A photograph of the power 
lines is included in Appendix G. No additional structures, storage facilities, disposal areas, etc 
were observed during the site walkover. 

 Underground Services. No evidence of underground services was observed at TWAF 8 
during the site walkover. 

 Evidence of Contamination and/or Contaminating Activities. No visible evidence of ground 
contamination or contaminating activities was observed at TWAF 8 during the site walkover.  

 Discharges to Land and Water. No evidence of discharge to land or water were observed at 
TWAF 8 during the site walkover. 

5.2.4 Launch Site 1 

 Site Layout. Launch Site 1 is irregular in shape and generally flat, comprising scrub, grasses, 
shrubs, small trees and access roads amongst a system of dykes separating ash settling ponds. 
Some of the surface remains un-vegetated, exposing the crust of the ash. 

 Current and Historical Use. Launch Site 1 was vacant at the time of inspection and has been 
used for ash settling ponds by the NRG Gladstone Power Station, located approximately 1km to 
the south.  

 Surrounding Land Use. Launch Site 1 is bounded by the Calliope River west and south, with 
additional ash settling ponds/reclaimed land and coal terminal operated by Gladstone Ports to 
the north and east. 

 Site Features. No onsite structures, storage facilities, active disposal areas were identified 
during the site walkover, with the exception of a piece of derelict earthmoving machinery in the 
centre of the site.  

 Underground Services. No evidence of underground services was observed during the site 
walkover 

 Evidence of Contamination and/or Contaminating Activities. Fly ash ponds are present 
across the site and at the time of inspection were uncapped. The adjacent land use included 
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the transport and handing of significant quantities of coal. Therefore, the potential exists for coal 
dust to be deposited on site. 

 Discharges to Land and Water. The Launch Site 1 area was historically used for the disposal 
of ash from the Gladstone Power Station. No visible evidence of other ground contamination or 
points of discharge to the land were observed at Launch Site 1 during the site walkover. 

5.2.5 Mainland Tunnel Entry Shaft and Spoil Disposal Area 

 Site Layout. The site comprises mudflats to the north of the Gladstone Mt Larcom Road. It is 
known the mudflats are tidally influenced, flooding on periods of king tide. 

 Current and Historical Use. The site comprises tidal mudflats. 

 Surrounding Land Use. The mudflats open out into the narrows to the north with mangroves 
and bush to the east and west. The mudflats are bounded to the south by the Gladstone Mt 
Larcom Road with the aluminium plant beyond.  

 Site Features. No significant onsite features were noted during the site walkover. 

 Underground Services. No evidence of underground services was observed during the site 
walkover. 

 Evidence of Contamination and/or Contaminating Activities. Six abandoned cars were 
counted across the mudflats.  

 Discharges to Land and Water. No visible evidence of discharge to the land were observed 
on the mudflats during the site walkover. However, overland flow during stormwater runoff 
would enter the area and potentially contain contaminated sediments from adjacent land uses.  

5.3 Summary of Potential Sources of Contamination and Potential 
Contaminants of Concern 

A summary of the potential sources of contamination and potential contaminants of concern identified at 
the sites are presented in Table 5.7 below. 

Table 5.7: Potential Sources of Contamination and Potential Contaminants of Concern 

Site  Potential Source of Contamination Potential Contaminants of 

Concern 

LNG plant site 

 

Leaking former cattle dip, 
splashing/spraying/spills of pesticides. 

OCP/OPP, metals. 

Unauthorised onsite waste disposal – 
possible presence of lead, asbestos 
products, minor volumes of fuels, oils, 
paints, solvents, regulated wastes. 

Metals (particularly lead), TPH, 
BTEX, OCP/OPP, PCB, PAH, 
asbestos. 

Corroded storage drums. Volatile organic 
compound/volatile 
halogenated compound, TPH, 
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BTEX, PAH, PCB, OCP/OPP. 

Potential former waste disposal, fuel 
storage and septic systems at 
rural/residential properties 

Metals, TPH, BTEX, 
OCP/OPP, PCB, PAH, 
asbestos, microbiological 
contaminants. 

Mainland Tunnel Entry 
Shaft and Tunnel Spoil 
Disposal Area 

Abandoned car bodies and other waste 
and contaminated sediment from adjacent 
industrial land uses. 

Metals, TPH, BTEX, 
OCP/OPP, PCB, PAH, and 
asbestos. 

TWAF 7, Launch Site 1 Ash from settling ponds. TPH, PAH, metals, PCBs. 

TWAF 8 None identified.  

Launch Site 1 Airborne coal dust from RG Tanna Export 
Coal Terminal. 

TPH, PAH and metals. 

TPH = Total Petroleum Hydrocarbons  BTEX = Benzene, Toluene, Ethylbenzene, Xylenes 

PAH = Polycyclic Aromatic Hydrocarbons  OCP = Organochlorine Pesticides   

OPP = Organophosphorous Pesticides  PCB = Polychlorinated Biphenyls 

A summary of the most common potential contaminants of concern associated with the above activities 
is presented below. 

5.3.1 Pesticides and Herbicides  

Pesticides and herbicides may include organochlorine pesticides (OCP) and organophosphorous 
pesticides (OPP) which have toxic effects on hum. Pesticide properties vary, however they tend to be 
persistent in soils with OCP compounds remaining in soils for decades. Organochlorine pesticides are a 
probable human carcinogen and also have been linked to various acute and chronic effects including 
liver and kidney damage. 

5.3.2 Metals 

Metals include arsenic, cadmium, chromium, copper, lead, mercury, nickel, zinc, barium, magnesium 
and manganese. They may be associated with a number of potential sources, including certain 
pesticides and herbicides, paints and burning of fossil fuels. It should be noted that metals are also 
present naturally in soils.  Metals may be present in many forms in the environment, depending on the 
source of contamination.  Mobility and the extent of human and environmental exposure will vary with 
the form of the metal and the pH of the environment. 

5.3.3 Petroleum Hydrocarbons 

Petroleum hydrocarbons, including total petroleum hydrocarbons (TPH) and benzene, toluene, ethyl 
benzene and xylene (BTEX) and some Polycyclic Aromatic Hydrocarbons (PAHs) are most commonly 
associated with fuels, lubricants and solvents. The hydrocarbons may biodegrade in water and soil or 
volatilize from water and moist soil surfaces, but adsorption may attenuate the rate of these processes. 
In water, adsorption to sediment may be significant. Bioconcentration may occur.  Petroleum 
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hydrocarbons, such as BTEX, may cause central nervous system and neurological effects. Exposure to 
low to moderate levels can cause symptoms such as tiredness, confusion, weakness, lack of muscle 
coordination, throat and eye irritation, memory loss, nausea, loss of appetite and hearing and colour 
vision loss. These symptoms usually disappear when exposure ceases. Inhaling very high 
concentrations in a short time can cause unconsciousness, and even death 

Other hydrocarbons may be sourced from other products such as pesticides, paints, wood 
preservatives, adhesives and cleaning agents and processes such as partial burning of carbon based 
materials.  Hydrocarbons present in ash would be expected to be strongly adsorbed to the particles and 
would only mobilise with the particle through erosion, dust or soil transport. 

5.3.4 Asbestos 

Asbestos is a mineral which comprises a variety of amphibole forms including amosite, actinolite, 
anthophyllite, tremolite and crocidolite with overall scientific consensus that all types of asbestos fibres 
are carcinogenic. The risk to human health is based on inhalation exposure and it is considered that 
oral ingestion (e.g. in water) presents little or no risk of non-carcinogenic injury.  The range of effects in 
humans following inhalation includes fibrosis of the lung (asbestosis), changes in surfaces of the pleura, 
bronchial carcinoma (lung cancer), mesothelioma ( a type of cancer) of the pleura and peritoneum and 
possibly cancers of other sites. 
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6 POTENTIAL CONTAMINATION INTRODUCED BY PROJECT ACTIVITIES 

6.1.1 Construction Impacts 

There are a number of potential environmental impacts on land contamination that may be associated 
with the general construction and operation of the project, which are presented below: 

 Unidentified contaminated soils may be encountered during earthworks, which could lead to 
contamination being spread across the site, impacting environmental receptors or being 
removed from site in an uncontrolled manner. 

 Putrescible wastes will be generated at the plant site, launch sites and TWAF sites during 
construction.  Poor waste storage or disposal would potentially result in uncontrolled release of 
leachate from construction waste, and general waste at construction camps, which has the 
potential to cause contamination of onsite and offsite soils and groundwater. 

 Chemicals and fuel will be stored and used at the plant site, launch sites and TWAF sites during 
construction. Poor storage or handling of chemicals and fuel would have the potential to result 
in uncontrolled releases which may cause contamination of soil and groundwater. 

 Fires involving chemicals and fuels, as well as other engineered materials and liquids, could 
result in significant land contamination.  

 In the event that groundwater dewatering is required during construction, then discharge of the 
extracted water may affect soil and surface water chemistry.  

  Hydrotest water may acquire contaminants from pipelines and soil contamination may result 
from leaking during hydrotesting. Hydrotest water will be obtained from the sea and discharged 
to the sea, or from freshwater generated through a reverse osmosis plant. If biocides and/or 
oxygen scavengers are used, the hydrotest water will be treated before discharge to the sea 
and therefore disposal of hydrotest will not be a potential source of contamination.  Hydrotest 
water would only potentially affect areas adjacent to the pipelines being tested (Plant site, 
Tunnel entry site and pipeline between). 

 Prior to construction, fill material will be imported for land reclamation at the Launch 4N site by 
Gladstone Ports Corporation as part of the Western Basin Dredging and Disposal Project. This 
imported fill could potentially contain contaminants of concern including: TPH, BTEX, PAH, 
metals, OCP/OPP, PCB and asbestos.   

6.1.2 Operational Impacts 

 Putrescible wastes will be generated at the plant site during operation.  Uncontrolled releases of 
waste and leachate from waste have the potential to cause contamination of onsite and offsite 
soils, surface water and groundwater.  

 Chemicals and fuel will be stored and used at the plant site during operation.  Uncontrolled 
releases of chemicals and fuel have the potential to cause contamination of soil, surface water 
and groundwater. 

 Fires and other emergency releases involving chemicals and fuels as well as other engineered 
materials and liquids, have the potential to cause contamination of soil, surface water and 
groundwater. 
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Given the proposed waste management, construction and operational controls to be established for the 
project, the risk of significant land contamination occurring is considered low and potential impacts are 
therefore low. A detailed description of waste management practices to be employed for the Arrow LNG 
Project is presented in the technical report Arrow LNG Plant Waste Impact Assessment (Coffey 
Environments, 2011). 
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7 IDENTIFIED ISSUES AND POTENTIAL IMPACTS 

7.1 LNG Plant 

Table 7.1 presents a summary of potential hazards and the associated risks for each of the exposure 
pathways that may be complete during the construction, operation and decommissioning of the LNG 
plant project for potential sources of contaminants identified in the study area.  

The PSI identified the LNG plant site on Curtis Island has been historically used for pastoral activities. 
Within the LNG Plant project area identified potential sources of contamination include: 

 a former cattle dip and stockyards (soil around which is known to be contaminated with arsenic 
above commercial and industrial health based investigation levels); 

 two stockpiles of used lead based batteries; 

 corroded drums and scrap steel; 

 septic systems and waste disposal areas. 

It is also noted a portion of the project area on Curtis Island was acquired by the by the Australian 
Government in 1919, which may have been a result of wartime activities. 

The proposed future activities within the LNG plant area will include activities described within the 
Environmental Protection Act (1994) as ‘notifiable activities’ which will require the area to be listed on 
the Queensland EMR. ‘Notifiable activities’ are likely to include petroleum product or oil storage, 
hazardous chemical storage and engine reconditioning workshops. All wastes generated on the LNG 
plant site will be collected, segregated reused or removed from Curtis Island for appropriate recycling or 
disposal. 
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Table 7.1: Risk Assessment for LNG Plant Area  

Source Potential Event Receptor Consequence Likelihood Potential 

Risk Level 

Former cattle dips Construction activities may disturb 
contaminated area resulting in a 
greater area of impact. 

Onsite worker, environmental 
receptor (site and surrounding 
environment).  

M PO Moderate 

Impact to surface water bodies. Environmental receptor (site and 
surrounding environment). 

M PO Moderate 

Assessment or remediation works 
causing impacts to human health or 
the surrounding environment as a 
result of spills and disturbance of 
contaminated material. 

Onsite worker, environmental 
receptor (site and surrounding 
environment). 

M UN Low 

Unauthorised onsite 
waste disposal – 
possible presence of 
asbestos, products, 
minor volumes of 
fuels, oils, paints, 
solvents, regulated 
wastes 

Exposure of workers to asbestos 
and other contaminants. 

Onsite worker. L UN Low 

Construction activities may disturb 
impacted area resulting in a greater 
area of impact. 

Environmental receptor (site and 
surrounding environment). 

M UN Low 

Assessment or remediation works 
causing impacts to human health or 
the surrounding environment as a 
result of spills and disturbance of 
contaminated material. 

Onsite worker, environmental 
receptor (site and surrounding 
environment). 

M UN Low 

Corroded storage Contact with contaminated soil. Onsite worker. L UN Low 
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Source Potential Event Receptor Consequence Likelihood Potential 

Risk Level 

drums Construction activities may disturb 
contaminated area resulting in a 
greater area of impact. 

Environmental receptor (site and 
surrounding environment). 

M UN Low 

Assessment or remediation works 
causing impacts to human health or 
the surrounding environment as a 
result of spills and disturbance of 
contaminated material. 

Onsite worker, environmental 
receptor (site and surrounding 
environment). 

M UN Low 

Waste Battery 
Stockpiles 

Construction activities may disturb 
contaminated area resulting in a 
greater area of impact. 

Onsite worker, environmental 
receptor (site and surrounding 
environment).  

M PO Moderate 

Impact to surface water bodies. Environmental receptor (site and 
surrounding environment). 

M PO Moderate 

Assessment or remediation works 
causing impacts to human health or 
the surrounding environment as a 
result of spills and disturbance of 
contaminated material. 

Onsite worker, environmental 
receptor (site and surrounding 
environment). 

M UN Low 

Potential former waste 
disposal, fuel storage 
and septic systems at 
rural/residential 
properties 

Exposure of workers to asbestos 
and other contaminants. 

Onsite worker. L UN Low 

Construction activities may disturb 
impacted area resulting in a greater 
area of impact. 

Environmental receptor (site and 
surrounding environment). 

M UN Low 
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Source Potential Event Receptor Consequence Likelihood Potential 

Risk Level 

Assessment or remediation works 
causing impacts to human health or 
the surrounding environment as a 
result of spills and disturbance of 
contaminated material. 

Onsite worker, environmental 
receptor (site and surrounding 
environment). 

M UN Low 

Exposure of 
contaminants 
associated with 
unidentified existing 
livestock dip/spray 
race operations 

Disturbance of impacted material Onsite worker, environmental 
receptor (site and surrounding 
environment). 

M UL Low 

Assessment or remediation works 
causing impacts to human health or 
the surrounding environment as a 
result of spills and disturbance of 
contaminated material. 

Onsite worker, environmental 
receptor (site and surrounding 
environment). 

M UN Low 

Pre-existing 
contamination not 
previously identified 

Contamination of soil and 
groundwater causing environmental 
impact. 

Environmental receptor and onsite 
workers 

M UN Low 

Waste storage – 
putrescible waste 
(likely to become 
putrid) and leachate 

Contamination of soil and 
groundwater causing environmental 
impact. 

Environmental receptor. L UN Low 

Future 
Chemicals/fuels/oils 
from plant, tanks, 
compressors, storage 
areas, pipes, etc 

Contamination of soil and 
groundwater causing environmental 
impact due to leaks, spills and/or 
pipe or tank failures. 

Environmental receptor. M PO Moderate 
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Source Potential Event Receptor Consequence Likelihood Potential 

Risk Level 

Fires and emergency 
releases of hazardous 
materials. 

Emergency event or failure of 
pant/equipment resulting in the 
release of a contaminant.  

Onsite worker, environmental 
receptor (site and surrounding 
environment). 

H UN Moderate 

Groundwater disposal. Release of groundwater to may 
affect soil and surface water 
chemistry. 

Environmental Receptor L UN Low 

Hydrotest water Contamination of soil, groundwater 
and/or surface waters due top 
leaking of hydrotest water. 

Environmental receptor. M UN Low 

Disposal of treated 
effluent through 
irrigation 

Contamination of soils from 
contaminated effluent when 
irrigating for effluent disposal. 

Environmental receptor. L UN Low 

Boatshed Point was not inspected as part of this PSI. It is noted that a Stage 1 PSI will be required prior to construction activities occurring on 
Boatshed Point. Therefore, additional potential sources of contamination and associated risks that were not identified in the desktop study may be 
present on the site.  

7.2 Mainland Tunnel Entry Shaft and Tunnel Spoil Disposal Area 

Table 7.2 presents a summary of potential hazards and the associated risks for each of the exposure pathways that may be complete during the 
construction, operation and decommissioning of the mainland tunnel entry shaft and tunnel spoil disposal area. 

The mainland tunnel entry shaft and tunnel spoil disposal area primarily consists of tidal mudflats for which a deed of grant was issued in 2003 and 
has remained under Queensland Government ownership. Identified potential sources of contamination for this area include illegally dumped items 
such as car bodies and potentially sediments sourced from surrounding industrial land uses. 

Table 7.2: Risk Assessment for Mainland Tunnel Entry Shaft and Tunnel Spoil Disposal Area 
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Source Potential Event Receptor Consequence Likelihood Potential 

Risk Level 

Abandoned cars on 
mudflats 

Disturbance of impacted material Onsite worker, environmental 
receptor (site and surrounding 
environment). 

L UN Low 

Pre-existing 
contamination not 
previously 
identified 

Contamination of soil and groundwater 
causing environmental impact. 

Environmental receptor and onsite 
workers 

M UN Low 

7.3 TWAF 7 

Table 7.3 presents a summary of potential hazards and the associated risks for each of the exposure pathways that may be complete during the 
construction, operation and decommissioning of the TWAF 7 area. 

The PSI identified the TWAF 7 site has been historically used for disposal of ash from the local Gladstone power station. Identified sources of 
contamination are associated with the disposal of ash which potentially could contain metals and hydrocarbons. 

The proposed use of the TWAF 7 area is for the temporary accommodation of construction workforces. It is not envisage that this land use will 
result in significant contamination at the TWAF 7 site as all wastes will be collected, segregated and removed from site for recycling or disposal. 

Table 7.3 Risk Assessment for TWAF 7 

Source Potential Event Receptor Consequence Likelihood Potential 

Risk Level 

Ash from settling 
ponds 

Exposure of contaminated buried ash 
during construction. 

Onsite worker. L PO Moderate 

Migration of exposed ash with surface 
water runoff. 

Environmental receptor (Auckland 
Creek). 

L PO Moderate 

Airborne migration of exposed ash. Environmental receptor (general L PO Moderate 
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Source Potential Event Receptor Consequence Likelihood Potential 

Risk Level 

environment surrounding site), 
onsite worker, general public. 

Pre-existing 
contamination not 
previously 
identified 

Contamination of soil and groundwater 
causing environmental impact. 

Environmental receptor and onsite 
workers 

M UN Low 

Waste storage – 
putrescible waste 
(likely to become 
putrid) and 
leachate 

Contamination of soil and groundwater 
causing environmental impact. 

Environmental receptor. L UN Low 

7.4 TWAF 8 

Potential existing sources of contamination within the TWAF 8 area were not identified as part of this PSI. The proposed use of the TWAF 8 area 
is for the temporary accommodation of construction workforces. It is not envisage that this land use or future decommissioning will result in 
significant contamination at the TWAF 8 site as all wastes will be collected, segregated and removed from site for recycling or disposal. 

Table 7.4: Risk Assessment for TWAF 8  

Source Potential Event Receptor Consequence Likelihood Potential 
Risk Level 

Pre-existing contamination 
not previously identified 

Contamination of soil and groundwater 
causing environmental impact. 

Environmental 
receptor and onsite 
workers 

M UN Low 
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7.5 Launch Site 4N 

Table 7.5 presents a summary of potential hazards and the associated risks for each of the exposure pathways that may be complete during the 
construction, operation and decommissioning of the Launch Site 4N area. 

Launch Site 4N was yet to be reclaimed at the time of investigation and therefore no existing sources of contamination were identified. However, 
the reclamation works will import soil to the area which is a potential source of contamination. 

The proposed use of the Launch Site 4N includes facilities to allow transportation of goods and services to Curtis Island.  

Table 7.5: Risk Assessment for Launch Site 4N 

Source Potential Event Receptor Consequence Likelihood Potential 

Risk Level 

Imported fill 
material for 
land 
reclamation 

Contact with contaminated soil. Onsite worker. M UN Low 

Mobilisation of potentially contaminated fill 
material due to construction and operational 
activities. 

Environmental receptor 
(surrounding environment, 
particularly water bodies). 

M UN Low  

Pre-existing 
contamination 
not previously 
identified 

Contamination of soil and groundwater 
causing environmental impact. 

Environmental receptor and onsite 
workers 

M UN Low 

Future 
Chemicals/fue
ls/oils from 
plant, tanks, 
compressors, 
storage areas, 
pipes, etc 

Contamination of soil and groundwater 
causing environmental impact due to leaks, 
spills and/or pipe or tank failures. 

Environmental receptor. M UN Low 
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7.6 Launch Site 1 

Table 7.6 presents a summary of potential hazards and the associated risks for each of the exposure pathways that may be complete during the 
construction, operation and decommissioning of the Launch Site 1 area. 

Launch Site 1 has been historically used for the disposal of ash from the local Gladstone power station. There is also a requirement for some 
dredging and land reclamation works to be conducted within the Launch Site 1 area, and therefore a potential source of contamination in the 
imported fill material and mobilisation of contaminants through dredging. The proposed use of the Launch Site 1 includes facilities to allow 
transportation of goods and services to Curtis Island.  

Table 7.6: Risk Assessment for Launch Site 1 

Source Potential Event Receptor Consequence Likelihood Potential 

Risk Level 

Ash from 
settling ponds 

Exposure to ash during construction. Onsite worker. L PO Moderate 

Mobilisation of ash with surface water 
runoff. 

Environmental receptor (Calliope 
River, Port Curtis, Auckland Inlet). 

L PO Moderate 

Mobilisation of ash via airborne dust. Environmental receptor (general 
environment surrounding site), 
onsite worker, general public. 

L PO Moderate 

Contaminated 
dredge spoil 

Dredging activities may disturb and 
mobilise impacted marine sediments 

Environmental receptor (Gladstone 
Harbour and associated 
ecosystems). 

M UL Low 

Imported fill 
material for 
land 
reclamation 

Contact with contaminated soil. Onsite worker. M UN Low 

Mobilisation of potentially contaminated fill 
material due to construction and operational 
activities. 

Environmental receptor 
(surrounding environment, 
particularly water bodies). 

M UN Low 

Pre-existing Contamination of soil and groundwater Environmental receptor and onsite M UN Low 
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Source Potential Event Receptor Consequence Likelihood Potential 

Risk Level 

contamination 
not previously 
identified 

causing environmental impact. workers 

Future 
Chemicals/fue
ls/oils from 
plant, tanks, 
compressors, 
storage areas, 
pipes, etc 

Contamination of soil and groundwater 
causing environmental impact due to leaks, 
spills and/or pipe or tank failures. 

Environmental receptor. M UN Low 
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8 AVOIDANCE, MITIGATION AND MANAGEMENT MEASURES 

Mitigation measures have been suggested where medium risks from contamination were identified 
based on the desktop study and preliminary field investigations. With the extent of known and potential 
contamination still to be defined at this stage only broad mitigation measures can be suggested. It is 
recommended that prior to construction the extent of contamination is further defined and the mitigation 
measures refined as appropriate. Mitigation measures presented below include measures that may be 
employed to minimise potential risks if disturbance of potentially contaminating areas of the sites cannot 
be avoided.  

A summary of recommended mitigation measures for the potential risks identified and classified in 
Section 7 are presented in Table 8.1 and Table 8.2 below. The potential residual risk level is the ranking 
assigned to the potential risk of contamination following implementation of the presented mitigation 
measures. 

In addition to the mitigation measures presented below, in order to manage human health impacts, 
appropriate safety procedures should be developed and implemented, including the use of appropriate 
personal protective equipment (PPE), for construction activities to be undertaken in areas of known 
contamination, particularly those that will disturb areas where contamination has been identified. 
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Table 8.1: Mitigation Measures for Risks Identified within LNG Plant Area 

Source Potential Event Potential Risk 

Level 

Potential Mitigation Measures 

Leaking former cattle 
dip, splashing/ 
spraying/spills of 
pesticides 

Construction activities 
may disturb 
contaminated area 
resulting in a greater 
area of impact. 

Moderate Undertake additional assessment of the area of potential contamination and 
management/remediation via an appropriate DERM accepted method and validation 
of the impacted area as per DoE (1998) draft guidelines. 

Complete removal of livestock dip and spray race structure. 

Management/remediation of impacted soil and groundwater in accordance with 
Queensland current guidelines. Impact to soil and 

surface water bodies  
Moderate 

Leaks and Spills from 
Waste Battery 
Stockpiles 

Construction activities 
may disturb 
contaminated area 
resulting in a greater 
area of impact. 

Moderate Remove batteries from site for recycling. 

Undertake shallow surface soil validation sampling.  

Impact to soil and 
surface water bodies  

Moderate 

Future 
Chemicals/fuels/oils 
from plant, tanks, 
compressors, storage 
areas, pipes, etc 

Significant long term 
storage of hazardous 
materials envisaged. 
Potential of leaks and 
spills over time. 

Moderate Facilities to be constructed in accordance with the relevant Australian Standards and 
regularly audited through operational life. 

Any spills are to be cleaned up immediately and investigations conducted into any 
significant releases. 

Staff using hazardous materials are to be appropriately trained in their use. 
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Table 8.2: Mitigation Measures for Risks Identified at TWAF 7 and Launch Site 1 

Source Potential Event Potential Risk 

Level 

Potential Mitigation Measures 

Fires and emergency 
releases of hazardous 
materials. 

Emergency event or 
failure of 
pant/equipment 
resulting in the release 
of a contaminant.  

Moderate Development of infrastructure in accordance with current standards and regulations. 

Training of site personnel in the handling of dangerous goods and emergency 
response. 

Spill containment to be incorporated into the design of infrastructure to be utilised for 
the storage or use of hazardous materials. 

Regular auditing, inspections and/or testing of infrastructure utilising or storing 
hazardous materials. 

Buried ash Exposure of buried 
ash during 
construction 

Moderate Undertake Stage 2 assessment of ash to determine contamination status. 

Where possible avoid disturbance of buried ash during construction. 

Manage disturbed ash (e.g., exhaust extraction during boring, personal protective 
equipment (PPE), erosion and sediment controls, appropriate storage and disposal, 
etc). 

Management of contaminated areas through the placement of a suitable capping 
material and development of a Site Management Plan if required.  

Migration of exposed 
ash with surface water 
runoff 

Moderate 

Airborne migration of 
exposed ash 

Moderate 
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Management and remediation strategies will be required if construction activities disturb contaminated 
areas. As outlined above, the extent of the mitigation and management will depend upon the nature and 
extent of contamination identified, but may include removal of the source of contamination, treatment or 
removal of contaminated soil and collection of validation samples of the remaining soils to confirm that 
hazardous materials have been removed.  

In addition to those discussed above, the following broad categories of mitigation measures may also 
be applicable where construction works and associated ground disturbance cannot be designed to 
avoid identified contaminated sites. 

Risk Based Approach 

The risk based approach to leave material in situ would only be applicable after an assessment of the 
site had determined through testing and/or modelling that there are no unacceptable risks or potential 
impacts on human health, water quality or terrestrial or aquatic organisms. Consideration would also be 
given to future liabilities associated with having contamination present at the sites (particularly in regard 
to unforeseen impacts on human health, and public perception). 

Remediation 

To ensure appropriate remediation works are undertaken, a site must first be fully assessed and the 
nature and extent of contamination fully characterised. Remediation methods commonly include the 
following: 

 Excavation and disposal to lined or unlined landfills. Generally undertaken for inorganic 
contaminants (i.e., metals and metalloids such as arsenic), and recalcitrant organics (e.g., PCB 
and PAH) 

 Landfarming, involving the dispersal of excavated contaminated material on the ground surface 
and using aeration and/or the addition of various nutrients and minerals to stimulate microbial 
activity resulting in degradation of contaminants. This method is generally applied to volatile 
contaminants such as hydrocarbons and some pesticides that readily and rapidly degrade 
under natural conditions. 

 Biological treatment for contaminants that are readily biodegradable such as volatile and some 
semi-volatile hydrocarbons and pesticides other than organochlorine pesticides. 

Following remediation works, the site should be validated to ensure that the contamination status of the 
site presents no unacceptable risks or potential impacts on human health, water quality or terrestrial or 
aquatic organisms. 
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9 DECOMMISSIONING AND REHABILITATION 

Decommissioning and rehabilitation of disturbance areas should be undertaken to maintain the smallest 
practical footprint at all times. Decommissioning and rehabilitation works should include a contaminated 
land investigation undertaken in accordance with the relevant legislation and guidelines at the time. 
Areas of contamination that have resulted from the Arrow Energy project should be remediated to a 
level that protects human health and the environment. 
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10 CONCLUSIONS 

Based on the results of the PSI, the following potential sources of contamination were identified. 

 Former cattle dip (LNG plant). 

 Onsite waste disposal (including lead batteries) (LNG plant). 

 Corroded storage drums (LNG plant). 

 Ash from settling ponds (TWAF 7 and Launch Site 1). 

 Waste disposal/car bodies (Mainland Tunnel Entry Shaft and Tunnel Spoil Disposal Area). 

The potential contaminated land risks to human health and the environment identified within the study 
area were classified between low and moderate. Moderate risks were associated with an existing cattle 
dip, existing battery stockpiles, future storage of hazardous materials, future emergency responses and 
historic ash disposal areas. Further investigation/remediation work in the areas of existing 
contamination will allow the development of more detailed mitigation measures and reduce the potential 
risks further. Potential risks associated with future construction and operation of the project will be 
managed through the implementation of management and mitigation controls required by legislation 
and recommended by relevant Australian Standards/guidelines including hazardous materials storage 
and use, sediment and erosion control, and environmental licensing conditions associated with 
discharges to land, water and air. 

If areas of identified potential contamination are to be disturbed during construction works, additional 
intrusive detailed site investigations should be undertaken prior to disturbance. Management and/or 
remedial strategies will be required if construction activities are likely to disturb contaminated areas. 
These strategies will depend upon the nature and extent of contamination identified, and may include, 
remediation of contaminated soil, qualitative risk assessment and validation assessment to minimise 
potential impacts to human health and the environment.  

A notifiable activity in ‘Livestock Dip or Spray Race Operations’ has been identified within Lot 5 on 
SP235936 and preliminary assessment by URS identified the presence of a hazardous contaminant. A 
notification of land is required to be made to the administering authority by the site operator/owner in 
accordance with the requirements of the Environmental Protection Act (1994). 

This report must not be reproduced except in full and must be read in conjunction with the ‘Important 
Information about your Coffey Environmental Report’. 
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Appendix A 
Terms of Reference Cross Reference 

Table 



 



Terms of Reference Section/Sub-
sections 

Terms of Reference Description Relevant PSI Contaminated Land Report 
Section 

2.6. Decommissioning and 
rehabilitation 
2.6.2. LNG plant and terminal 
facilities 

Final rehabilitation of the site should be discussed in terms of ongoing 
land use sustainability, management of any residual contaminated 
land and any other land management issues. 

9. Decommissioning and Rehabilitation 

3.2.5. Land contamination 
3.2.5.1 Description of 
environmental values 

This section should discuss known land contamination within the 
project areas by existing and past uses, and identify the nature and 
concentration of any contaminants. 

5. Existing Environment  

This discussion should identify land used for a notifiable activity as 
listed in Schedule 2 of the EP Act, and land which is listed on the 
Queensland Environmental Management Register or the Queensland 
Contaminated Land Register. 

5.1.2 Queensland Environmental 
Management Register (EMR) and 
Contaminated Land Register (CLR) Notices 
 

A preliminary site investigation (PSI) of the project sites consistent 
with the EPA’s Draft Guidelines for the Assessment and Management 
of Contaminated Land in Queensland should be undertaken to 
determine background contamination levels. The results of the PSI 
should be summarised in the EIS and provided in detail in an 
appendix. 

5. Existing Environment 
 
 
 
 

If the results of the PSI indicate potential or actual contamination, a 
detailed site investigation progressively managed in accordance with 
the stages outlined in Appendix 5 of the Draft Guidelines for the 
Assessment and Management of Contaminated Land in Queensland 
should be undertaken. 

Recommendations for Stage 2 investigations 
(in accordance with Draft Guidelines for the 
Assessment and Management of 
Contaminated Land in Queensland) made in 
8. Avoidance, mitigation and management 
measures. Stage 2 investigations would be 
undertaken under separate cover. Based on 
these Stage 2 investigations, more refined 
remedial options and contamination 
management measures could then be 
assessed to determine the most appropriate 
mitigation measures. 

The following information should be provided in the EIS:  
- maps illustrating the extent and location of any areas listed on 

the Environmental Management Register or Contaminated 

 
Not applicable. 
 



Terms of Reference Section/Sub-
sections 

Terms of Reference Description Relevant PSI Contaminated Land Report 
Section 

Land Register under the EP Act   

- any potentially contaminated sites not on the registers which 
may need remediation  

5. Existing Environment 

- a description of the nature and extent of contamination at 
each site and a remediation plan and validation sampling.  

5. Existing Environment 
8. Avoidance, Mitigation and Management 
Measures 

The EIS should address management of any existing or potentially 
contaminated land in addition to preventing and managing land 
contamination resulting from project activities. Proponents should 
consult with the Contaminated Land Section of DERM regarding study 
proposals. 

8. Avoidance, Mitigation and Management 
Measures 

3.2.5. Land contamination 
3.2.5.2 Potential impacts and 
mitigation measures 

The EIS should describe the possible contamination of land resulting 
from project actions including spillage, waste, acid generation from 
exposed sulphuric material, spills at chemical and fuel storage areas, 
and storage/spillage of associated water or waste from treated water 
at the CSG fields. 

6. Potential Contamination introduced by 
Project Activities 
 

The means of preventing land contamination (within the meaning of 
the EP Act) should be addressed and the strategies and methods 
proposed for preventing, recording, containing and remediating any 
contaminated land outlined.  

8. Avoidance, Mitigation and Management 
Measures  

The EIS should discuss the management of any contaminated land and 
potential for contamination from construction, commissioning and 
operation, in accordance with EPA’s 48 Terms of reference for an 
environmental impact statement—Shell Australia LNG Project Draft 
Guidelines for the Assessment and Management of Contaminated 
Land in Queensland (1998) and the National Environment Protection 
(Assessment of Site Contamination) Measure 1999. 

8. Avoidance, Mitigation and Management 
Measures 

3.4.2 Groundwater  
3.4.2.2 Potential impacts and 
mitigation measures 

An assessment of the potential to contaminate groundwater 
resources and measures to prevent, mitigate and remediate such 
contamination should be discussed. 

6. Potential Contamination introduced by 
Project Activities 
7. Identified Issues and Potential impacts 
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Historical areal photography 
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Appendix C 
DERM EMR and CLR searches 

  



 



QLD Environmental Management Register and Contaminated Land Register Results

file:///F|/Exchange/Matt%20V/EB107033CA/R01%20and%20R02/R01/App%20B/1_Lot%202%20SP207281.htm[8/04/2011 11:14:27 AM]

QLD ENVIRONMENTAL PROTECTION AGENCY 

ENVIRONMENTAL MANAGEMENT REGISTER (EMR) 
CONTAMINATED LAND REGISTER (CLR) 

  

Transaction ID:  1208373  EMR Site Id:     03 March 2010 
This response relates to a search request received for the site: 
Lot: 2  Plan: SP207281 

EMR RESULT 
  

The above site is NOT included on the Environmental Management Register. 

CLR RESULT 

The above site is NOT included on the Contaminated Land Register. 

ADDITIONAL ADVICE 
  

EMR/CLR Searches may be conducted online through the State Government Website
www.smartservice.qld.gov.au or Citec Confirm www.confirm.com.au.    

If you have any queries in relation to this search please phone (07) 3330 5687. 

Lindi Bowen 
Registrar, Contaminated Land Unit 



QLD Environmental Management Register and Contaminated Land Register Results

file:///F|/Exchange/Matt%20V/EB107033CA/R01%20and%20R02/R01/App%20B/3_Lot%206%20DS220.htm[8/04/2011 11:15:09 AM]

QLD ENVIRONMENTAL PROTECTION AGENCY 

ENVIRONMENTAL MANAGEMENT REGISTER (EMR) 
CONTAMINATED LAND REGISTER (CLR) 

  

Transaction ID:  1208377  EMR Site Id:     03 March 2010 
This response relates to a search request received for the site: 
Lot: 6  Plan: DS220 

EMR RESULT 
  

The above site is NOT included on the Environmental Management Register. 

CLR RESULT 

The above site is NOT included on the Contaminated Land Register. 

ADDITIONAL ADVICE 
  

EMR/CLR Searches may be conducted online through the State Government Website
www.smartservice.qld.gov.au or Citec Confirm www.confirm.com.au.    

If you have any queries in relation to this search please phone (07) 3330 5687. 

Lindi Bowen 
Registrar, Contaminated Land Unit 



QLD Environmental Management Register and Contaminated Land Register Results

file:///F|/Exchange/Matt%20V/EB107033CA/R01%20and%20R02/R01/App%20B/2_Lot%201%20RP602284.htm[8/04/2011 11:14:51 AM]

QLD ENVIRONMENTAL PROTECTION AGENCY 

ENVIRONMENTAL MANAGEMENT REGISTER (EMR) 
CONTAMINATED LAND REGISTER (CLR) 

  

Transaction ID:  1209068  EMR Site Id:     05 March 2010 
This response relates to a search request received for the site: 
Lot: 1  Plan: RP602284 

EMR RESULT 
  

The above site is NOT included on the Environmental Management Register. 

CLR RESULT 

The above site is NOT included on the Contaminated Land Register. 

ADDITIONAL ADVICE 
  

EMR/CLR Searches may be conducted online through the State Government Website
www.smartservice.qld.gov.au or Citec Confirm www.confirm.com.au.    

If you have any queries in relation to this search please phone (07) 3330 5687. 

Lindi Bowen 
Registrar, Contaminated Land Unit 



 
QLD DEPARTMENT OF ENVIRONMENT AND RESOURCE MANAGEMENT  

 
ENVIRONMENTAL MANAGEMENT REGISTER (EMR)  

CONTAMINATED LAND REGISTER (CLR)  
 

 
   
 
Transaction ID:  1310926  EMR Site Id:     05 May 2011  
This response relates to a search request received for the site:  
Lot: 1  Plan: SP235026  
 

EMR RESULT  
   

The above site is NOT included on the Environmental Management Register.  
 

CLR RESULT  
 

The above site is NOT included on the Contaminated Land Register.  
 

ADDITIONAL ADVICE  
   

EMR/CLR Searches may be conducted online through 
www.smartservice.qld.gov.au or Citec Confirm www.confirm.com.au.     
 
If you have any queries in relation to this search please phone (07) 3330 5685.  
 
 
Darryl Byers  
Registrar, Contaminated Land Unit  
 

Page 1 of 1QLD Environmental Management Register and Contaminated Land Register Results

5/05/2011https://www.confirm.citec.com.au/weblogic/C2Dispatcher



 
QLD DEPARTMENT OF ENVIRONMENT AND RESOURCE MANAGEMENT  

 
ENVIRONMENTAL MANAGEMENT REGISTER (EMR)  

CONTAMINATED LAND REGISTER (CLR)  
 

 
   
 
Transaction ID:  1310927  EMR Site Id:     05 May 2011  
This response relates to a search request received for the site:  
Lot: 3  Plan: SP235026  
 

EMR RESULT  
   

The above site is NOT included on the Environmental Management Register.  
 

CLR RESULT  
 

The above site is NOT included on the Contaminated Land Register.  
 

ADDITIONAL ADVICE  
   

EMR/CLR Searches may be conducted online through 
www.smartservice.qld.gov.au or Citec Confirm www.confirm.com.au.     
 
If you have any queries in relation to this search please phone (07) 3330 5685.  
 
 
Darryl Byers  
Registrar, Contaminated Land Unit  
 

Page 1 of 1QLD Environmental Management Register and Contaminated Land Register Results

5/05/2011https://www.confirm.citec.com.au/weblogic/C2Dispatcher



QLD Environmental Management Register and Contaminated Land Register Results

file:///F|/Exchange/Matt%20V/EB107033CA/R01%20and%20R02/R01/App%20B/4_Lot%202%20SP147871.htm[8/04/2011 11:15:18 AM]

QLD ENVIRONMENTAL PROTECTION AGENCY 

ENVIRONMENTAL MANAGEMENT REGISTER (EMR) 
CONTAMINATED LAND REGISTER (CLR) 

  

Transaction ID:  1209047  EMR Site Id:     05 March 2010 
This response relates to a search request received for the site: 
Lot: 2  Plan: SP147871 

EMR RESULT 
  

The above site is NOT included on the Environmental Management Register. 

CLR RESULT 

The above site is NOT included on the Contaminated Land Register. 

ADDITIONAL ADVICE 
  

EMR/CLR Searches may be conducted online through the State Government Website
www.smartservice.qld.gov.au or Citec Confirm www.confirm.com.au.    

If you have any queries in relation to this search please phone (07) 3330 5687. 

Lindi Bowen 
Registrar, Contaminated Land Unit 



 
QLD DEPARTMENT OF ENVIRONMENT AND RESOURCE MANAGEMENT  

 
ENVIRONMENTAL MANAGEMENT REGISTER (EMR)  

CONTAMINATED LAND REGISTER (CLR)  
 

 
   
 
Transaction ID:  1295576  EMR Site Id:     07 March 2011  
This response relates to a search request received for the site:  
Lot: 200  Plan: CTN2173  
 

EMR RESULT  
   

The above site is NOT included on the Environmental Management Register.  
 

CLR RESULT  
 

The above site is NOT included on the Contaminated Land Register.  
 

ADDITIONAL ADVICE  
   

EMR/CLR Searches may be conducted online through 
www.smartservice.qld.gov.au or Citec Confirm www.confirm.com.au.     
 
If you have any queries in relation to this search please phone (07) 3330 5685.  
 
 
Darryl Byers  
Registrar, Contaminated Land Unit  
 

Page 1 of 1QLD Environmental Management Register and Contaminated Land Register Results

7/03/2011https://www.confirm.citec.com.au/weblogic/C2Dispatcher



 
QLD DEPARTMENT OF ENVIRONMENT AND RESOURCE MANAGEMENT  

 
ENVIRONMENTAL MANAGEMENT REGISTER (EMR)  

CONTAMINATED LAND REGISTER (CLR)  
 

 
   
 
Transaction ID:  1310924  EMR Site Id:     05 May 2011  
This response relates to a search request received for the site:  
Lot: 32  Plan: USL15325  
 

EMR RESULT  
   

The above site is NOT included on the Environmental Management Register.  
 

CLR RESULT  
 

The above site is NOT included on the Contaminated Land Register.  
 

ADDITIONAL ADVICE  
   

EMR/CLR Searches may be conducted online through 
www.smartservice.qld.gov.au or Citec Confirm www.confirm.com.au.     
 
If you have any queries in relation to this search please phone (07) 3330 5685.  
 
 
Darryl Byers  
Registrar, Contaminated Land Unit  
 

Page 1 of 1QLD Environmental Management Register and Contaminated Land Register Results

5/05/2011https://www.confirm.citec.com.au/weblogic/C2Dispatcher



 
QLD DEPARTMENT OF ENVIRONMENT AND RESOURCE MANAGEMENT  

 
ENVIRONMENTAL MANAGEMENT REGISTER (EMR)  

CONTAMINATED LAND REGISTER (CLR)  
 

 
   
 
Transaction ID:  1295579  EMR Site Id:     07 March 2011  
This response relates to a search request received for the site:  
Lot: 46  Plan: SP235946  
 

EMR RESULT  
   

The above site is NOT included on the Environmental Management Register.  
 

CLR RESULT  
 

The above site is NOT included on the Contaminated Land Register.  
 

ADDITIONAL ADVICE  
   

EMR/CLR Searches may be conducted online through 
www.smartservice.qld.gov.au or Citec Confirm www.confirm.com.au.     
 
If you have any queries in relation to this search please phone (07) 3330 5685.  
 
 
Darryl Byers  
Registrar, Contaminated Land Unit  
 

Page 1 of 1QLD Environmental Management Register and Contaminated Land Register Results

7/03/2011https://www.confirm.citec.com.au/weblogic/C2Dispatcher



 
QLD DEPARTMENT OF ENVIRONMENT AND RESOURCE MANAGEMENT  

 
ENVIRONMENTAL MANAGEMENT REGISTER (EMR)  

CONTAMINATED LAND REGISTER (CLR)  
 

 
   
 
Transaction ID:  1295580  EMR Site Id:     07 March 2011  
This response relates to a search request received for the site:  
Lot: 69  Plan: P4247  
 

EMR RESULT  
   

The above site is NOT included on the Environmental Management Register.  
 

CLR RESULT  
 

The above site is NOT included on the Contaminated Land Register.  
 

ADDITIONAL ADVICE  
   

EMR/CLR Searches may be conducted online through 
www.smartservice.qld.gov.au or Citec Confirm www.confirm.com.au.     
 
If you have any queries in relation to this search please phone (07) 3330 5685.  
 
 
Darryl Byers  
Registrar, Contaminated Land Unit  
 

Page 1 of 1QLD Environmental Management Register and Contaminated Land Register Results

7/03/2011https://www.confirm.citec.com.au/weblogic/C2Dispatcher



 

 

Appendix D 
Current Titles, Historical Titles and 

Registered Plans 



Appendix D 
 

Lot 3 on Plan SP235936 

Lot 4 on Plan SP235936 

Lot 5 on Plan SP235936 

 

Formerly Lot 2 on Plan SP207281 



                      CURRENT TITLE SEARCH
               ENVIRONMENT AND RESOURCE MANAGEMENT, QUEENSLAND
 Request No: 11622783
Search Date: 31/05/2011 13:12                      Title Reference: 50819829
                                                      Date Created: 06/08/2010
 
Previous Title: 50736935
 
REGISTERED OWNER
 
Dealing No: 713391002  04/08/2010

THE COORDINATOR-GENERAL
 
ESTATE AND LAND
 
 Estate in Fee Simple
 
 LOT 4      SURVEY PLAN 235936
            County of DEAS THOMPSON     Parish of CURTIS
            Local Government: GLADSTONE
 
EASEMENTS, ENCUMBRANCES AND INTERESTS
 
     1. Rights and interests reserved to the Crown by
        Deed of Grant No. 10337113 (SEL 21)
 
     2. COVENANT No 713746092  07/03/2011 at 13:00
        restricts dealings over
        LOT 4 ON SP235936 AND LOT 7 ON SP239683
 
ADMINISTRATIVE ADVICES - NIL
UNREGISTERED DEALINGS  - NIL
 
 
CERTIFICATE OF TITLE ISSUED - No

Caution - Charges do not necessarily appear in order of priority

                      ** End of Current Title Search **

COPYRIGHT THE STATE OF QUEENSLAND (ENVIRONMENT AND RESOURCE MANAGEMENT) [2011]
Requested By: D APPLICATIONS CITEC CONFIRM
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                      Page 1/1
       



                      CURRENT TITLE SEARCH
               ENVIRONMENT AND RESOURCE MANAGEMENT, QUEENSLAND
 Request No: 11622776
Search Date: 31/05/2011 13:12                      Title Reference: 50819828
                                                      Date Created: 06/08/2010
 
Previous Title: 50736935
 
REGISTERED OWNER
 
Dealing No: 713391002  04/08/2010

THE COORDINATOR-GENERAL
 
ESTATE AND LAND
 
 Estate in Fee Simple
 
 LOT 3      SURVEY PLAN 235936
            County of DEAS THOMPSON     Parish of CURTIS
            Local Government: GLADSTONE
 
EASEMENTS, ENCUMBRANCES AND INTERESTS
 
     1. Rights and interests reserved to the Crown by
        Deed of Grant No. 10337113 (SEL 21)
 
ADMINISTRATIVE ADVICES - NIL
UNREGISTERED DEALINGS  - NIL
 
 
CERTIFICATE OF TITLE ISSUED - No

                      ** End of Current Title Search **

COPYRIGHT THE STATE OF QUEENSLAND (ENVIRONMENT AND RESOURCE MANAGEMENT) [2011]
Requested By: D APPLICATIONS CITEC CONFIRM
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                      Page 1/1
       



                      CURRENT TITLE SEARCH
               ENVIRONMENT AND RESOURCE MANAGEMENT, QUEENSLAND
 Request No: 11622782
Search Date: 31/05/2011 13:12                      Title Reference: 50819830
                                                      Date Created: 06/08/2010
 
Previous Title: 50736935
 
REGISTERED OWNER
 
Dealing No: 713390999  04/08/2010

CENTRAL QUEENSLAND PORTS AUTHORITY
 
 
ESTATE AND LAND
 
 Estate in Fee Simple
 
 LOT 5      SURVEY PLAN 235936
            County of DEAS THOMPSON     Parish of CURTIS
            Local Government: GLADSTONE
 
EASEMENTS, ENCUMBRANCES AND INTERESTS
 
     1. Rights and interests reserved to the Crown by
        Deed of Grant No. 10337113 (SEL 21)
 
ADMINISTRATIVE ADVICES - NIL
UNREGISTERED DEALINGS  - NIL
 
 
CERTIFICATE OF TITLE ISSUED - No

                      ** End of Current Title Search **

COPYRIGHT THE STATE OF QUEENSLAND (ENVIRONMENT AND RESOURCE MANAGEMENT) [2011]
Requested By: D APPLICATIONS CITEC CONFIRM
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Appendix D 
 

Lot 6 on Plan DS220  









 

 

Appendix D 
 

Lot 1 on Plan RP602284  



                      CURRENT TITLE SEARCH
               ENVIRONMENT AND RESOURCE MANAGEMENT, QUEENSLAND
 Request No: 11622780
Search Date: 31/05/2011 13:12                      Title Reference: 30131049
                                                      Date Created: 27/10/1919
 
Previous Title: 30120179
 
REGISTERED OWNER
 
Dealing No: 713435263  30/08/2010

ARROW CSG (AUSTRALIA) PTY LTD A.C.N. 054 260 650
 
 
ESTATE AND LAND
 
 Estate in Fee Simple
 
 LOT 1      REGISTERED PLAN 602284
            County of DEAS THOMPSON     Parish of CURTIS
            Local Government: GLADSTONE
 
EASEMENTS, ENCUMBRANCES AND INTERESTS
 
     1. Rights and interests reserved to the Crown by
        Deed of Grant No. 10337113 (SEL 21)
 
ADMINISTRATIVE ADVICES - NIL
UNREGISTERED DEALINGS  - NIL
 
 
CERTIFICATE OF TITLE ISSUED - No

                      ** End of Current Title Search **

COPYRIGHT THE STATE OF QUEENSLAND (ENVIRONMENT AND RESOURCE MANAGEMENT) [2011]
Requested By: D APPLICATIONS CITEC CONFIRM
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Appendix D 
 

Part of Lot 7 on Plan SP239683 















 

 

Appendix D 
 

Lot 1 on Plan SP235026 

 Lot 3 on Plan SP235026 



                      CURRENT TITLE SEARCH
               ENVIRONMENT AND RESOURCE MANAGEMENT, QUEENSLAND
 Request No: 11622777
Search Date: 31/05/2011 13:12                      Title Reference: 50823111
                                                      Date Created: 09/09/2010
 
Previous Title: 50479454
                50479455
 
REGISTERED OWNER
 
Dealing No: 713396223  06/08/2010

GLADSTONE PORTS CORPORATION LIMITED A.C.N. 131 965 896
 
 
ESTATE AND LAND
 
 Estate in Fee Simple
 
 LOT 3      SURVEY PLAN 235026
            County of CLINTON           Parish of CALLIOPE
            Local Government: GLADSTONE
 
EASEMENTS, ENCUMBRANCES AND INTERESTS
 
     1. Rights and interests reserved to the Crown by
        Deed of Grant No. 40036415 (Lot 3 on SP 144433)
        Deed of Grant No. 40040295 (Lot 1 on SP 147891)
        Deed of Grant No. 40040298 (Lot 4 on SP 147891)
 
     2. EASEMENT No 712869587  17/11/2009 at 10:14
        benefiting
        PART OF THE LAND FORMERLY LOT 1 ON SP157699
        OVER EASEMENT A ON SP225917
 
ADMINISTRATIVE ADVICES - NIL
UNREGISTERED DEALINGS  - NIL
 
 
CERTIFICATE OF TITLE ISSUED - No

Caution - Charges do not necessarily appear in order of priority

                      ** End of Current Title Search **

COPYRIGHT THE STATE OF QUEENSLAND (ENVIRONMENT AND RESOURCE MANAGEMENT) [2011]
Requested By: D APPLICATIONS CITEC CONFIRM
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Appendix D 
 

Lot 2 on Plan SP147871 



                      CURRENT TITLE SEARCH
               ENVIRONMENT AND RESOURCE MANAGEMENT, QUEENSLAND
 Request No: 11622779
Search Date: 31/05/2011 13:12                      Title Reference: 50471794
                                                      Date Created: 09/12/2003
 
Previous Title: 40038820
 
REGISTERED OWNER
 
Dealing No: 707391953  16/01/2004

THE MINISTER FOR INDUSTRIAL DEVELOPMENT OF QUEENSLAND
 
 
ESTATE AND LAND
 
 Estate in Fee Simple
 
 LOT 2      SURVEY PLAN 147871
            County of CLINTON           Parish of CALLIOPE
            Local Government: GLADSTONE
 
EASEMENTS, ENCUMBRANCES AND INTERESTS
 
     1. Rights and interests reserved to the Crown by
        Deed of Grant No. 40038820 (Lot 2 on SP 147871)
 
     2. EASEMENT IN GROSS No 707456448  09/02/2004 at 12:39
        burdening the land
        ERGON ENERGY CORPORATION LIMITED
        over
        EASEMENT B ON SP159092
 
ADMINISTRATIVE ADVICES - NIL
UNREGISTERED DEALINGS  - NIL
 
 
CERTIFICATE OF TITLE ISSUED - No

Caution - Charges do not necessarily appear in order of priority

                      ** End of Current Title Search **

COPYRIGHT THE STATE OF QUEENSLAND (ENVIRONMENT AND RESOURCE MANAGEMENT) [2011]
Requested By: D APPLICATIONS CITEC CONFIRM
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Appendix D 
 

Lot 200 on Plan CTN 2173 







 

 

Appendix D 
 

Lot 32 on Plan USL 15325 





 

 

Appendix D 
 

Lot 46 on Plan SP235946 



                      CURRENT TITLE SEARCH
               ENVIRONMENT AND RESOURCE MANAGEMENT, QUEENSLAND
 Request No: 11622778
Search Date: 31/05/2011 13:12                      Title Reference: 50829109
                                                      Date Created: 04/11/2010
 
Previous Title: 30280186
 
REGISTERED OWNER
 
Dealing No: 713825656  27/04/2011

ARROW ENERGY PTY LTD A.C.N. 078 521 936
 
 
ESTATE AND LAND
 
 Estate in Fee Simple
 
 LOT 46     SURVEY PLAN 235946
            County of DEAS THOMPSON     Parish of TARGINIE
            Local Government: GLADSTONE
 
EASEMENTS, ENCUMBRANCES AND INTERESTS
 
     1. Rights and interests reserved to the Crown by
        Deed of Grant No. 30280186 (POR 44)
 
ADMINISTRATIVE ADVICES - NIL
UNREGISTERED DEALINGS  - NIL
 
 
CERTIFICATE OF TITLE ISSUED - Yes  03/05/2011  713825662 Certificate No. 1

                      ** End of Current Title Search **

COPYRIGHT THE STATE OF QUEENSLAND (ENVIRONMENT AND RESOURCE MANAGEMENT) [2011]
Requested By: D APPLICATIONS CITEC CONFIRM
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                      Page 1/1
       







 

 

Appendix D 
 

Part of Lot 69 on Plan P4247 









 

 

Appendix D 
Registered Plans 





























 

 

Appendix E 
Groundwater Bore Search Results 

 



 

 

Groundwater Bore Search Results  
Mainland Tunnel Entry Shaft and Tunnel Spoil Disposal Area  



Map Title:  Lot 1/SP235026 and surrounding bores
 
Datum:   GDA_1994

PLAN NUMBER:  BLS495 

Digital Cadastral Database(DCDB) is current at

June 2011.

Positional accuracy of cadastre is between +/- 0.1

metres and +/- 14.0 metres.

Bore locations are obtained from a variety of

sources and vary in accuracy.  Please refer to the

accompanying information.

© The State of Queensland (Department of

Environment and Resource Management) 2010.

Produced by the Department of Environment and

Resource Management  03/06/2011.

While every care is taken to ensure the accuracy of

this data, the Department of Environment and

Resource Management, and/or contributors to this

publication, makes no representations or warranties

about its accuracy, reliability, completeness or

suitability for any particular purpose and disclaims

all responsibility and all liability (including without

limitation, liability in negligence) for all injuries,

expenses, losses, damages (including indirect or

consequential damage) and costs which might be

incurred as a result of the data being inaccurate or

incomplete in any way or for any reason.
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03/06/2011DATE
GROUNDWATER DATABASE

BORE CARD REPORT - PUBLISHABLE

of 4

BASIN 23-50-13LATITUDE MAP-SCALE

OFFICE SUB-AREA 151-10-04LONGITUDE MAP-SERIES

520/001/7D/O FILE NO.

SHIRE 313387EASTING MAP-NO

R/O FILE NO.

LOT 7362610NORTHING MAP NAME

H/O FILE NO.

PLAN 56ZONE PROG SECTION
ORIGINAL DESCRIPTION GPSACCURACY

20GPS ACC

PRES EQUIPMENT

YCHECKED

-23.8370276GIS LAT

151.1677785GIS LNG

897-CALLIOPEPARISH NAME

CLINTONCOUNTY

ORIGINAL BORE NO

PROPERTY NAME

-BORE LINE

FIELD LOCATION

22/11/2002DATE DRILLED

POLYGON

CROWSON, MARK ANTHONYDRILLERS NAME

RN OF BORE REPLACED

GLADSTONE DRILLINGDRILL COMPANY
ROTARY AIRMETHOD OF CONST.

NCONFIDENTIAL

SFFACILITY TYPE

ADSTATUS

WSROLES

A

PIPE

22/11/2002

DATE

1

RECORD
NUMBER

Cuttings or other fill between casing and h

MATERIAL DESCRIPTION MAT SIZE
(mm)

SIZE DESC OUTSIDE
DIAM

0.00

TOP
(m)

59.00

BOTTOM
(m)

1

2

3

4

5

6

7

8

RECORD
NUMBER

0.00

1.00

2.00

3.00

11.00

12.00

18.00

25.00

STRATA
TOP (m)

1.00

2.00

3.00

11.00

12.00

18.00

25.00

34.00

STRATA
BOT (m)

RED CLAY, 12MM GRAIN

ORANGE CLAY, 3MM GRAIN

BROWN BROKEN ROCK, 20MM GRAIN

LIGHT BROWN CLAY/STONE, 3-4MM GRAIN

BROKEN BROWN ROCK

PINK/RED DAMP CLAY

CREAMY GREEN MUDSTONE

PINKY BROWN MUDSTONE

STRATA DESCRIPTION

STRATA LOG DETAILS

CASING DETAILS

Rockhampton

REGISTRATION DETAILS

1320

138

CTN2123

3360-GLADSTONE REGIO

136230REG NUMBER

DATA OWNER

DATE LOG RECD
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03/06/2011DATE
GROUNDWATER DATABASE

BORE CARD REPORT - PUBLISHABLE
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9

10

11

12

13

RECORD
NUMBER

34.00

35.00

36.00

37.00

48.00

STRATA
TOP (m)

35.00

36.00

37.00

48.00

59.00

STRATA
BOT (m)

CREAMY GREEN MUDSTONE

LIGHT BROWN MUDSTONE

RED MUDSTONE

BROWN/ORANGE MUDSTONE

LIGHT GREEN SHALE

STRATA DESCRIPTION

WATER LEVEL DETAILS

WATER ANALYSIS PART 2

WATER ANALYSIS PART1

ELEVATION DETAILS

AQUIFER DETAILS

STRATIGRAPHY DETAILS

PUMP TEST DETAILS PART 1

PUMP TEST DETAILS PART 2

BORE CONDITION

136230REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****
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WLVDETREGDET

WIRLOGWATANL STRTIG

STRLOG

Y 03/01/2008

SAMPLE

PUMTES

MULCND GNOTESFPREAD

FIELDQELVDETCASING

BRCOND

Y 03/01/2008

AQUIFR

GENERAL NOTES

FIELD MEASUREMENTS

WIRE LINE LOG DETAILS

VALIDATION LOG - PART 1

SPECIAL WATER ANALYSIS

VALIDATION LOG - PART 2

136230REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****
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GROUNDWATER DATABASE

BORE CARD REPORT - PUBLISHABLE

of 4

1

2

3

User Licence for digital data



Permitted use:

 - You may use the supplied data for your own purposes (including supply to consultants for a specific consultancy project for you but the consultants 
must return or destroy the supplied data when the project is finished). You must not sell or distribute the supplied data. 

 - You must display this copyright notice on any copies of the supplied data however altered, reformatted or redisplayed if you supply to a consultant or 
copy for back up purposes: “© The State of Queensland (Department Environment and Resource Management) [year]”. 

 - You may create and distribute hardcopy and digital products based on or containing the supplied data, provided all the following conditions are met: 

 - You must display this acknowledgment on the product(s): “Based on or contains data provided by the State of Queensland (Department of Environment 
and Resource Management) [year]. In consideration of the State permitting use of this data you acknowledge and agree that the State gives no warranty in 
relation to the data (including accuracy, reliability, completeness, currency or suitability) and accepts no liability (including without limitation, liability in 
negligence) for any loss, damage or costs (including consequential damage) relating to any use of the data. Data must not be used for direct marketing or 
be used in breach of the privacy laws.” 

 - You must include metadata with the product(s) and the metadata must incorporate as a minimum the metadata supplied with this data.

Obligations:



 - You must not use the data for direct marketing or in breach of the privacy laws. 

 - If you wish to distribute the supplied data you must organise a different licence by contacting the Department (Email: marketing@derm.qld.gov.au).

Ownership:



The State of Queensland as represented by the Department of Environment and Resource Management (DERM) is the owner of the intellectual property 
rights in and to the supplied data or has the right to make this supplied data available under licence arrangements.

Disclaimer and indemnity:



You agree to accept all responsibility and risks associated with the use of the supplied data. DERM makes no representations or warranties in relation to 
the supplied data, and, you agree that, to the extent permitted by law, all warranties relating to accuracy, reliability, completeness, currency or suitability for
any particular purpose and all liability for any loss, damage or costs (including consequential damage) incurred in any way (including but not limited to that 
arising from negligence) in connection with any use of or reliance on the supplied data are excluded or limited. You agree to continually indemnify the State 
of Queensland and DERM (and their officers and employees) against any loss, cost, expense, damage and liability of any kind (including consequential 
damage and liability in negligence) arising directly or indirectly from or related to any claim relating to your use of the supplied data or any product made 
from the data.

** End of Report **



 

 

Groundwater Bore Search Results 
TWAF 7 



Map Title:  Lot 200/CTN2173 and surrounding bores
 
Datum:   GDA_1994

PLAN NUMBER:  BLS434 

Digital Cadastral Database(DCDB) is current at

March 2011.

Positional accuracy of cadastre is between +/- 0.1

metres and +/- 2.0 metres.

Bore locations are obtained from a variety of

sources and vary in accuracy.  Please refer to the

accompanying information.

© The State of Queensland (Department of

Environment and Resource Management) 2010.

Produced by the Department of Environment and

Resource Management  11/03/2011.

While every care is taken to ensure the accuracy of

this data, the Department of Environment and

Resource Management, and/or contributors to this

publication, makes no representations or warranties

about its accuracy, reliability, completeness or

suitability for any particular purpose and disclaims

all responsibility and all liability (including without

limitation, liability in negligence) for all injuries,

expenses, losses, damages (including indirect or

consequential damage) and costs which might be

incurred as a result of the data being inaccurate or

incomplete in any way or for any reason.
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BASIN 23-50-48LATITUDE MAP-SCALE

OFFICE SUB-AREA 151-14-52LONGITUDE MAP-SERIES

520/001(66)D/O FILE NO.

SHIRE 321535EASTING 9150-31MAP-NO

R/O FILE NO.

LOT 7361621NORTHING MAP NAME

H/O FILE NO.

PLAN 56ZONE PROG SECTION
ORIGINAL DESCRIPTION ACCURACY

GPS ACC

PRES EQUIPMENT

YCHECKED

-23.846885151GIS LAT

151.247623133GIS LNG

2010-GLADSTONEPARISH NAME

CLINTONCOUNTY

ORIGINAL BORE NO

PROPERTY NAME

-BORE LINE

FIELD LOCATION

22/10/2002DATE DRILLED

POLYGON

M CROWSONDRILLERS NAME

RN OF BORE REPLACED

GLADSTONE DRILLINGDRILL COMPANY
ROTARYMETHOD OF CONST.

CONFIDENTIAL

SFFACILITY TYPE

EXSTATUS

WSROLES

A

A

A

PIPE

22/10/2002

22/10/2002

22/10/2002

DATE

1

2

3

RECORD
NUMBER

Polyvinyl Chloride

Perforated or Slotted Casing

Grout

MATERIAL DESCRIPTION

5.900

1.500

MAT SIZE
(mm)

WT

AP

SIZE DESC

140

140

205

OUTSIDE
DIAM

0.00

16.00

0.00

TOP
(m)

19.00

19.00

3.00

BOTTOM
(m)

1

2

3

4

5

RECORD
NUMBER

0.00

5.00

8.00

16.00

17.00

STRATA
TOP (m)

5.00

8.00

16.00

17.00

19.00

STRATA
BOT (m)

RED SOIL WITH SMALL ROCK

WHITE CLAY

CREAMY HARD MUDSTONE

BROKEN ROCK

REDISH BROWN ROCK

STRATA DESCRIPTION

STRATIGRAPHY DETAILS

STRATA LOG DETAILS

CASING DETAILS

M

253

Rockhampton

REGISTRATION DETAILS

1320

2

RP605789

3360-GLADSTONE REGIO

111797REG NUMBER

DATA OWNER

DATE LOG RECD
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1

REC

17.00

TOP
BED(M)

19.00

BOTTOM
BED(M)

BED
LITHOLOGY

22/10/2002

DATE

-9.00

SWL
(m)

N

FLOW

COND 2000

QUALITY

MDST 0.75

YIELD
(l/s)

Y

CTR

FR

CONDIT

WANDILLA FORMATION

FORMATION NAME

PIPE DATE DEPTH
(m)

COND
(uS/cm)

pH TEMP
(C)

NO3
(mg/L)

DO
(mg/L)

Eh
(mV)

METH SOURCE

FIELD MEASUREMENTS

WIRE LINE LOG DETAILS

WATER LEVEL DETAILS

WATER ANALYSIS PART 2

WATER ANALYSIS PART1

ELEVATION DETAILS

AQUIFER DETAILS

PUMP TEST DETAILS PART 1

PUMP TEST DETAILS PART 2

BORE CONDITION

111797REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

ALK
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A

PIPE

22/10/2002

DATE

17.00

DEPTH
(m)

2000

COND
(uS/cm)

pH TEMP
(C)

NO3
(mg/L)

DO
(mg/L)

Eh
(mV)

AI

METH

GB

SOURCE

WLVDETREGDET

WIRLOG

Y 23/07/2003

WATANL STRTIG

STRLOG

Y 23/07/2003

SAMPLE

PUMTES

MULCND GNOTESFPREAD

FIELDQELVDETCASING

Y 23/07/2003

BRCOND

Y 23/07/2003

AQUIFR

GENERAL NOTES

VALIDATION LOG - PART 1

SPECIAL WATER ANALYSIS

VALIDATION LOG - PART 2

111797REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

ALK
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1

2

3

User Licence for digital data



Permitted use:

 - You may use the supplied data for your own purposes (including supply to consultants for a specific consultancy project for you but the consultants 
must return or destroy the supplied data when the project is finished). You must not sell or distribute the supplied data. 

 - You must display this copyright notice on any copies of the supplied data however altered, reformatted or redisplayed if you supply to a consultant or 
copy for back up purposes: “© The State of Queensland (Department Environment and Resource Management) [year]”. 

 - You may create and distribute hardcopy and digital products based on or containing the supplied data, provided all the following conditions are met: 

 - You must display this acknowledgment on the product(s): “Based on or contains data provided by the State of Queensland (Department of Environment 
and Resource Management) [year]. In consideration of the State permitting use of this data you acknowledge and agree that the State gives no warranty in 
relation to the data (including accuracy, reliability, completeness, currency or suitability) and accepts no liability (including without limitation, liability in 
negligence) for any loss, damage or costs (including consequential damage) relating to any use of the data. Data must not be used for direct marketing or 
be used in breach of the privacy laws.” 

 - You must include metadata with the product(s) and the metadata must incorporate as a minimum the metadata supplied with this data.

Obligations:



 - You must not use the data for direct marketing or in breach of the privacy laws. 

 - If you wish to distribute the supplied data you must organise a different licence by contacting the Department (Email: marketing@derm.qld.gov.au).

Ownership:



The State of Queensland as represented by the Department of Environment and Resource Management (DERM) is the owner of the intellectual property 
rights in and to the supplied data or has the right to make this supplied data available under licence arrangements.

Disclaimer and indemnity:



You agree to accept all responsibility and risks associated with the use of the supplied data. DERM makes no representations or warranties in relation to 
the supplied data, and, you agree that, to the extent permitted by law, all warranties relating to accuracy, reliability, completeness, currency or suitability for
any particular purpose and all liability for any loss, damage or costs (including consequential damage) incurred in any way (including but not limited to that 
arising from negligence) in connection with any use of or reliance on the supplied data are excluded or limited. You agree to continually indemnify the State 
of Queensland and DERM (and their officers and employees) against any loss, cost, expense, damage and liability of any kind (including consequential 
damage and liability in negligence) arising directly or indirectly from or related to any claim relating to your use of the supplied data or any product made 
from the data.

** End of Report **



 

 

Groundwater Bore Search Results 
TWAF 8 



Map Title:  Lot 46/SP235946 and surrounding bores
 
Datum:   GDA_1994

PLAN NUMBER:  BLS435 

Digital Cadastral Database(DCDB) is current at

March 2011.

Positional accuracy of cadastre is between +/- 1.5

metres and +/- 14.0 metres.

Bore locations are obtained from a variety of

sources and vary in accuracy.  Please refer to the

accompanying information.

© The State of Queensland (Department of

Environment and Resource Management) 2010.

Produced by the Department of Environment and

Resource Management  11/03/2011.

While every care is taken to ensure the accuracy of

this data, the Department of Environment and

Resource Management, and/or contributors to this

publication, makes no representations or warranties

about its accuracy, reliability, completeness or

suitability for any particular purpose and disclaims

all responsibility and all liability (including without

limitation, liability in negligence) for all injuries,

expenses, losses, damages (including indirect or

consequential damage) and costs which might be

incurred as a result of the data being inaccurate or

incomplete in any way or for any reason.
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BASIN 23-47-38LATITUDE MAP-SCALE

OFFICE SUB-AREA 151-06-32LONGITUDE MAP-SERIES

520/001(32)D/O FILE NO.

SHIRE 307311EASTING 9150MAP-NO

81-00058R/O FILE NO.

LOT 7367306NORTHING GLADSTONEMAP NAME

H/O FILE NO.

PLAN 56ZONE PROG SECTION
ORIGINAL DESCRIPTION SKETACCURACY

GPS ACC

PRES EQUIPMENT

YCHECKED

-23.7939153GIS LAT

151.108764949GIS LNG

4441-TARGINIEPARISH NAME

DEAS THOMPSONCOUNTY

2 TESTHOLES ONLYORIGINAL BORE NO

PROPERTY NAME

-BORE LINE

FIELD LOCATION

16/02/1990DATE DRILLED

POLYGON

ROBERTS NDRILLERS NAME

RN OF BORE REPLACED

DEPCODRILL COMPANY
ROTARYMETHOD OF CONST.

CONFIDENTIAL

SFFACILITY TYPE

EXSTATUS

DNR

SOURCE

1

RECORD
NUMBER

0.00

STRATA
TOP (m)

STRATA
BOT (m)

TARGINNIE GRANITE

STRATA DESCRIPTION

WSROLES

1

2

3

4

RECORD
NUMBER

0.00

3.00

5.80

22.50

STRATA
TOP (m)

3.00

5.80

22.50

27.00

STRATA
BOT (m)

LOAM & SMALL ROCKS

GRAVEL

WEATHERED GRANITE (21-22M SEEPAGE)

HARD GRANITE

STRATA DESCRIPTION

AQUIFER DETAILS

STRATIGRAPHY DETAILS

STRATA LOG DETAILS

CASING DETAILS

N

104

Rockhampton

REGISTRATION DETAILS

1320

5

MPH23069

MHPL 1666 & MHPL 1739

3360-GLADSTONE REGIO

84982REG NUMBER

****  NO RECORDS FOUND  ****

DATA OWNER

DATE LOG RECD
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1

REC

21.00

TOP
BED(M)

22.00

BOTTOM
BED(M)

BED
LITHOLOGY

16/02/1990

DATE

-99.99

SWL
(m)

N

FLOW QUALITY

GNTE 0.07

YIELD
(l/s)

Y

CTR

WZ

CONDIT

TARGINIE GRANITE

FORMATION NAME

FIELD MEASUREMENTS

WIRE LINE LOG DETAILS

WATER LEVEL DETAILS

WATER ANALYSIS PART 2

WATER ANALYSIS PART1

ELEVATION DETAILS

PUMP TEST DETAILS PART 1

PUMP TEST DETAILS PART 2

BORE CONDITION

SPECIAL WATER ANALYSIS

84982REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****
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Y 17/06/1991

WLVDETREGDET

WIRLOG

Y 06/03/1998

WATANL

Y 17/06/1991

STRTIG

Y 17/06/1991

STRLOG

Y 27/08/1998

SAMPLE

PUMTES

Y 17/06/1991

MULCND

Y 17/06/1991

GNOTESFPREAD

FIELDQ

Y 17/06/1991

ELVDET

Y 17/06/1991

CASING

Y 17/06/1991

BRCOND

Y 27/08/1998

AQUIFR

GENERAL NOTES

VALIDATION LOG - PART 1

VALIDATION LOG - PART 2

84982REG NUMBER

****  NO RECORDS FOUND  ****
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BASIN 23-47-26LATITUDE MAP-SCALE

OFFICE SUB-AREA 151-06-19LONGITUDE MAP-SERIES

515/030/1451D/O FILE NO.

SHIRE 306937EASTING 9150MAP-NO

30-1451R/O FILE NO.

LOT 7367668NORTHING GLADSTONEMAP NAME

H/O FILE NO.

PLAN 56ZONE PROG SECTION
ORIGINAL DESCRIPTION SKETACCURACY

GPS ACC

PRES EQUIPMENT

YCHECKED

-23.790601694GIS LAT

151.105142318GIS LNG

4441-TARGINIEPARISH NAME

DEAS THOMPSONCOUNTY

OFFICE RECORD ONLYORIGINAL BORE NO

PROPERTY NAME

-BORE LINE

FIELD LOCATION

13/08/1982DATE DRILLED

POLYGON

G TRONCDRILLERS NAME

RN OF BORE REPLACED

BETADRILLDRILL COMPANY
ROTARYMETHOD OF CONST.

CONFIDENTIAL

SFFACILITY TYPE

EXSTATUS

WSROLES

A

A

A

PIPE

13/08/1982

13/08/1982

13/08/1982

DATE

1

2

3

RECORD
NUMBER

Polyvinyl Chloride

Perforated or Slotted Casing

Gravel Pack

MATERIAL DESCRIPTION

5.900

5.000

MAT SIZE
(mm)

WT

GR

SIZE DESC

141

141

OUTSIDE
DIAM

0.00

14.00

14.00

TOP
(m)

23.20

23.20

23.20

BOTTOM
(m)

1

2

3

4

RECORD
NUMBER

0.00

0.30

13.11

22.56

STRATA
TOP (m)

0.30

13.11

22.56

23.16

STRATA
BOT (m)

TOP SOIL

CLAY & STONES

WEATHERED GRANITE        WATER

FRESH GRANITE

STRATA DESCRIPTION

STRATIGRAPHY DETAILS

STRATA LOG DETAILS

CASING DETAILS

M

104

Rockhampton

REGISTRATION DETAILS

1320

1

MPH2884

MPHL 1497

3360-GLADSTONE REGIO

88456REG NUMBER

DATA OWNER

DATE LOG RECD
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DNR

SOURCE

1

RECORD
NUMBER

0.00

STRATA
TOP (m)

STRATA
BOT (m)

TARGINIE GRANITE

STRATA DESCRIPTION

A

PIPE

17/06/1992

DATE

1

RD

142544

QAN

23.00

DEPTH
(m)

PU

RMK

GB

SRC

1377

COND
(uS/cm)

8.4

pH

72

Si
(mg/L)

855.77

TOTAL
IONS

790.98

TOTAL
SOLIDS

381

HARD

230

ALK

1.3

FIG. OF
MERIT

2.9

SAR

0.00

RAH

1

REC

14.00

TOP
BED(M)

22.60

BOTTOM
BED(M)

BED
LITHOLOGY

13/08/1982

DATE

-15.00

SWL
(m)

N

FLOW

COND 1250

QUALITY

GNTE 0.35

YIELD
(l/s)

Y

CTR

WZ

CONDIT

TARGINIE GRANITE

FORMATION NAME

A
PIPE

17/06/1992
DATE

1
RD

   132.0
Na

    1.0
K

   86.1
Ca

   40.5
Mg

   0.01
Mn

  269.7
HCO3

   0.01
Fe

    5.3
CO3

   292.0
Cl

   1.20
F

    1.0
NO3

   27.0
SO4 Zn Al B Cu

WATER LEVEL DETAILS

WATER ANALYSIS PART 2

WATER ANALYSIS PART1

ELEVATION DETAILS

AQUIFER DETAILS

PUMP TEST DETAILS PART 1

PUMP TEST DETAILS PART 2

BORE CONDITION

GCL

ANALYST

88456REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****
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Y 24/06/1992

WLVDETREGDET

WIRLOG

Y 31/07/2000

WATANL

Y 24/06/1992

STRTIG

Y 24/06/1992

STRLOG

Y 31/07/2000

SAMPLE

PUMTES

Y 24/06/1992

MULCND

Y 24/06/1992

GNOTESFPREAD

FIELDQ

Y 24/06/1992

ELVDET

Y 24/06/1992

CASING

Y 24/06/1992

BRCOND

Y 31/07/2000

AQUIFR

GENERAL NOTES

FIELD MEASUREMENTS

WIRE LINE LOG DETAILS

VALIDATION LOG - PART 1

SPECIAL WATER ANALYSIS

VALIDATION LOG - PART 2

88456REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****
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BASIN 23-47-37LATITUDE MAP-SCALE

OFFICE SUB-AREA 151-06-17LONGITUDE MAP-SERIES

515/030/1451D/O FILE NO.

SHIRE 306884EASTING 9150MAP-NO

30-1451R/O FILE NO.

LOT 7367335NORTHING GLADSTONEMAP NAME

H/O FILE NO.

PLAN 56ZONE PROG SECTION
ORIGINAL DESCRIPTION SKETACCURACY

GPS ACC

PRES EQUIPMENT

YCHECKED

-23.793602103GIS LAT

151.104572608GIS LNG

4441-TARGINIEPARISH NAME

DEAS THOMPSONCOUNTY

TARGINNIE WELL  OLOORIGINAL BORE NO

PROPERTY NAME

-BORE LINE

FIELD LOCATION

01/01/1900DATE DRILLED

POLYGON

DRILLERS NAME

RN OF BORE REPLACED

DRILL COMPANY
HAND DUG OLD TOWN WELLMETHOD OF CONST.

CONFIDENTIAL

SFFACILITY TYPE

EXSTATUS

WSROLES

A

PIPE

01/01/1900

DATE

1

RECORD
NUMBER

Timber Lining for Wells

MATERIAL DESCRIPTION MAT SIZE
(mm)

SIZE DESC

2000

OUTSIDE
DIAM

0.00

TOP
(m)

15.20

BOTTOM
(m)

1

902

903

910

RECORD
NUMBER

0.00

STRATA
TOP (m)

15.10

STRATA
BOT (m)

NO LOG PROBABLY IN DECOMPOSED GRANITE

SWL 5.9M 17/6/92

USED FOR IRRIGATION OF SMALL CROPS

WRC COND 24/6/92 1437 MICROS/CM

STRATA DESCRIPTION

AQUIFER DETAILS

STRATIGRAPHY DETAILS

STRATA LOG DETAILS

CASING DETAILS

M

104

Rockhampton

REGISTRATION DETAILS

1320

RD RSV ADJ MHPL1500

3360-GLADSTONE REGIO

88459REG NUMBER

****  NO RECORDS FOUND  ****

DATA OWNER

DATE LOG RECD
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A

PIPE

24/06/1992

DATE

1

RD

142550

QAN

6.00

DEPTH
(m)

BA

RMK

GB

SRC

1483

COND
(uS/cm)

6.0

pH

127

Si
(mg/L)

838.72

TOTAL
IONS

956.02

TOTAL
SOLIDS

258

HARD

16

ALK

0.6

FIG. OF
MERIT

5.2

SAR

0.00

RAH

A
PIPE

24/06/1992
DATE

1
RD

   193.0
Na

    9.6
K

   46.4
Ca

   34.7
Mg

   0.51
Mn

   19.1
HCO3

   0.01
Fe

    0.0
CO3

   302.0
Cl

   0.58
F

    0.4
NO3

  233.0
SO4 Zn Al B Cu

FIELD MEASUREMENTS

WIRE LINE LOG DETAILS

WATER LEVEL DETAILS

WATER ANALYSIS PART 2

WATER ANALYSIS PART1

ELEVATION DETAILS

PUMP TEST DETAILS PART 1

PUMP TEST DETAILS PART 2

BORE CONDITION

SPECIAL WATER ANALYSIS

GCL

ANALYST

88459REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****
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Y 24/06/1992

WLVDETREGDET

WIRLOG

Y 06/03/1998

WATANL

Y 24/06/1992

STRTIG

Y 24/06/1992

STRLOG

Y 24/06/1992

SAMPLE

PUMTES

Y 24/06/1992

MULCND

Y 24/06/1992

GNOTESFPREAD

FIELDQ

Y 24/06/1992

ELVDET

Y 24/06/1992

CASING

Y 24/06/1992

BRCOND

Y 24/06/1992

AQUIFR

GENERAL NOTES

VALIDATION LOG - PART 1

VALIDATION LOG - PART 2

88459REG NUMBER

****  NO RECORDS FOUND  ****
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BASIN 23-47-31LATITUDE MAP-SCALE

OFFICE SUB-AREA 151-06-32LONGITUDE MAP-SERIES

520/001(32)D/O FILE NO.

SHIRE 307328EASTING 9150MAP-NO

81-00058R/O FILE NO.

LOT 7367509NORTHING GLADSTONEMAP NAME

H/O FILE NO.

PLAN 56ZONE PROG SECTION
ORIGINAL DESCRIPTION SKETACCURACY

GPS ACC

PRES EQUIPMENT

YCHECKED

-23.792084295GIS LAT

151.108954357GIS LNG

4441-TARGINIEPARISH NAME

DEAS THOMPSONCOUNTY

SUTTON  OLOORIGINAL BORE NO

PROPERTY NAME

-BORE LINE

FIELD LOCATION

08/11/1992DATE DRILLED

POLYGON

WEST KDRILLERS NAME

RN OF BORE REPLACED

DEPCODRILL COMPANY
ROTARYMETHOD OF CONST.

CONFIDENTIAL

SFFACILITY TYPE

EXSTATUS

WSROLES

A

A

A

PIPE

08/11/1992

08/11/1992

08/11/1992

DATE

1

2

3

RECORD
NUMBER

Polyvinyl Chloride

Perforated or Slotted Casing

Gravel Pack

MATERIAL DESCRIPTION

5.900

3.000

MAT SIZE
(mm)

WT

AP

SIZE DESC

140

140

OUTSIDE
DIAM

0.00

15.00

0.00

TOP
(m)

19.00

19.00

19.00

BOTTOM
(m)

1

2

3

902

903

910

RECORD
NUMBER

0.00

2.00

11.00

STRATA
TOP (m)

2.00

11.00

19.00

STRATA
BOT (m)

TOP SOIL & CLAY

GRANITE & BOULDERS

DECOMPOSED GRANITE

SWL 8/11/92 10.0M

AIR TEST 0.26 L/S

POTABLE

STRATA DESCRIPTION

STRATA LOG DETAILS

CASING DETAILS

M

104

Rockhampton

REGISTRATION DETAILS

1320

1

MPH3003

MHL1742

3360-GLADSTONE REGIO

91788REG NUMBER

DATA OWNER

DATE LOG RECD



11Page

08/03/2011DATE
GROUNDWATER DATABASE

BORE CARD REPORT - PUBLISHABLE

of 16

DNR

SOURCE

1

RECORD
NUMBER

0.00

STRATA
TOP (m)

STRATA
BOT (m)

TARGINIE GRANITE

STRATA DESCRIPTION

1

REC

11.00

TOP
BED(M)

19.00

BOTTOM
BED(M)

BED
LITHOLOGY

08/11/1992

DATE

-10.00

SWL
(m)

N

FLOW

POTABLE

QUALITY

GNTE 0.26

YIELD
(l/s)

Y

CTR

WZ

CONDIT

TARGINIE GRANITE

FORMATION NAME

FIELD MEASUREMENTS

WIRE LINE LOG DETAILS

WATER LEVEL DETAILS

WATER ANALYSIS PART 2

WATER ANALYSIS PART1

ELEVATION DETAILS

AQUIFER DETAILS

STRATIGRAPHY DETAILS

PUMP TEST DETAILS PART 1

PUMP TEST DETAILS PART 2

BORE CONDITION

91788REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****
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WLVDETREGDET

WIRLOG

Y 06/03/1998

WATANL STRTIG

STRLOG

Y 27/08/1998

SAMPLE

PUMTES

MULCND GNOTESFPREAD

FIELDQELVDETCASING

BRCOND

Y 27/08/1998

AQUIFR

GENERAL NOTES

VALIDATION LOG - PART 1

SPECIAL WATER ANALYSIS

VALIDATION LOG - PART 2

91788REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****
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BASIN 23-47-38LATITUDE MAP-SCALE

OFFICE SUB-AREA 151-06-36LONGITUDE MAP-SERIES

520/001/32D/O FILE NO.

SHIRE 307428EASTING 9150-3MAP-NO

R/O FILE NO.

LOT 7367308NORTHING MAP NAME

H/O FILE NO.

PLAN 56ZONE PROG SECTION
ORIGINAL DESCRIPTION UNKNACCURACY

GPS ACC

PRES EQUIPMENT

YCHECKED

-23.793909899GIS LAT

151.109913233GIS LNG

4441-TARGINIEPARISH NAME

DEAS THOMPSONCOUNTY

OLIVERORIGINAL BORE NO

PROPERTY NAME

-BORE LINE

FIELD LOCATION

23/11/1993DATE DRILLED

POLYGON

ROBERTS NDRILLERS NAME

RN OF BORE REPLACED

DEPCODRILL COMPANY
ROTARYMETHOD OF CONST.

NCONFIDENTIAL

SFFACILITY TYPE

EXSTATUS

CTR

WSROLES

A

PIPE

23/11/1993

DATE

1

RECORD
NUMBER

Polyvinyl Chloride

MATERIAL DESCRIPTION

5.900

MAT SIZE
(mm)

WT

SIZE DESC

140

OUTSIDE
DIAM

0.00

TOP
(m)

36.50

BOTTOM
(m)

1

2

3

RECORD
NUMBER

0.00

7.92

16.46

STRATA
TOP (m)

7.92

16.46

36.58

STRATA
BOT (m)

TOP SOIL, CLAY & SMALL ROCKS

DECOMPOSED GRANITE  *

GRANITE *

STRATA DESCRIPTION

AQUIFER DETAILS

STRATIGRAPHY DETAILS

STRATA LOG DETAILS

CASING DETAILS

M

503

Rockhampton

REGISTRATION DETAILS

1320

1

RP616306

3360-GLADSTONE REGIO

111120REG NUMBER

****  NO RECORDS FOUND  ****

DATA OWNER

DATE LOG RECD
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1

REC

18.90

TOP
BED(M)

BOTTOM
BED(M)

BED
LITHOLOGY

23/11/1993

DATE

-15.24

SWL
(m)

N

FLOW

COND 1600

QUALITY

GNTE 0.08

YIELD
(l/s)

Y

CTR

WZ

CONDIT

TARGINIE GRANITE

FORMATION NAME

A

PIPE

23/11/1993

DATE

-15.24

MEASURE

R

N/R RMK

A

PIPE

23/11/1993

DATE

36.50

DEPTH
(m)

1600

COND
(uS/cm)

pH TEMP
(C)

NO3
(mg/L)

DO
(mg/L)

Eh
(mV)

AI

METH

GB

SOURCE

FIELD MEASUREMENTS

WIRE LINE LOG DETAILS

WATER LEVEL DETAILS

WATER ANALYSIS PART 2

WATER ANALYSIS PART1

ELEVATION DETAILS

PUMP TEST DETAILS PART 1

PUMP TEST DETAILS PART 2

BORE CONDITION

PIPE DATE MEASURE N/R RMK PIPE DATE MEASURE
(m)

N/R RMK

111120REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

LOG LOG LOG

ALK
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A

PIPE

29/05/1999

DATE

36.50

DEPTH
(m)

1485

COND
(uS/cm)

pH TEMP
(C)

NO3
(mg/L)

DO
(mg/L)

Eh
(mV)

PU

METH

GB

SOURCE

Y 09/06/1999

WLVDETREGDET

WIRLOG

Y 09/06/1999

WATANL STRTIG

STRLOG

Y 09/06/1999

SAMPLE

PUMTES

MULCND GNOTESFPREAD

FIELDQ

Y 09/06/1999

ELVDETCASING

Y 09/06/1999

BRCOND

Y 09/06/1999

AQUIFR

GENERAL NOTES

VALIDATION LOG - PART 1

SPECIAL WATER ANALYSIS

VALIDATION LOG - PART 2

111120REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

ALK
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1

2

3

User Licence for digital data



Permitted use:

 - You may use the supplied data for your own purposes (including supply to consultants for a specific consultancy project for you but the consultants 
must return or destroy the supplied data when the project is finished). You must not sell or distribute the supplied data. 

 - You must display this copyright notice on any copies of the supplied data however altered, reformatted or redisplayed if you supply to a consultant or 
copy for back up purposes: “© The State of Queensland (Department Environment and Resource Management) [year]”. 

 - You may create and distribute hardcopy and digital products based on or containing the supplied data, provided all the following conditions are met: 

 - You must display this acknowledgment on the product(s): “Based on or contains data provided by the State of Queensland (Department of Environment 
and Resource Management) [year]. In consideration of the State permitting use of this data you acknowledge and agree that the State gives no warranty in 
relation to the data (including accuracy, reliability, completeness, currency or suitability) and accepts no liability (including without limitation, liability in 
negligence) for any loss, damage or costs (including consequential damage) relating to any use of the data. Data must not be used for direct marketing or 
be used in breach of the privacy laws.” 

 - You must include metadata with the product(s) and the metadata must incorporate as a minimum the metadata supplied with this data.

Obligations:



 - You must not use the data for direct marketing or in breach of the privacy laws. 

 - If you wish to distribute the supplied data you must organise a different licence by contacting the Department (Email: marketing@derm.qld.gov.au).

Ownership:



The State of Queensland as represented by the Department of Environment and Resource Management (DERM) is the owner of the intellectual property 
rights in and to the supplied data or has the right to make this supplied data available under licence arrangements.

Disclaimer and indemnity:



You agree to accept all responsibility and risks associated with the use of the supplied data. DERM makes no representations or warranties in relation to 
the supplied data, and, you agree that, to the extent permitted by law, all warranties relating to accuracy, reliability, completeness, currency or suitability for
any particular purpose and all liability for any loss, damage or costs (including consequential damage) incurred in any way (including but not limited to that 
arising from negligence) in connection with any use of or reliance on the supplied data are excluded or limited. You agree to continually indemnify the State 
of Queensland and DERM (and their officers and employees) against any loss, cost, expense, damage and liability of any kind (including consequential 
damage and liability in negligence) arising directly or indirectly from or related to any claim relating to your use of the supplied data or any product made 
from the data.

** End of Report **



 

 

Groundwater Bore Search Results 
Launch Site 1 



Map Title:  Lot 69/P4247 and surrounding bores
 
Datum:   GDA_1994

PLAN NUMBER:  BLS436 

Digital Cadastral Database(DCDB) is current at

March 2011.

Positional accuracy of cadastre is between +/- 0.1

metres and +/- 14.0 metres.

Bore locations are obtained from a variety of

sources and vary in accuracy.  Please refer to the

accompanying information.

© The State of Queensland (Department of

Environment and Resource Management) 2010.

Produced by the Department of Environment and

Resource Management  11/03/2011.

While every care is taken to ensure the accuracy of

this data, the Department of Environment and

Resource Management, and/or contributors to this

publication, makes no representations or warranties

about its accuracy, reliability, completeness or

suitability for any particular purpose and disclaims

all responsibility and all liability (including without

limitation, liability in negligence) for all injuries,

expenses, losses, damages (including indirect or

consequential damage) and costs which might be

incurred as a result of the data being inaccurate or

incomplete in any way or for any reason.
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BASIN 23-51-11LATITUDE MAP-SCALE

OFFICE SUB-AREA 151-13-06LONGITUDE MAP-SERIES

520/001/66D/O FILE NO.

SHIRE 318547EASTING 9150-3MAP-NO

R/O FILE NO.

LOT 7360897NORTHING MAP NAME

H/O FILE NO.

PLAN 56ZONE PROG SECTION
ORIGINAL DESCRIPTION SKETACCURACY

GPS ACC

PRES EQUIPMENT

YCHECKED

-23.853086328GIS LAT

151.218212054GIS LNG

202-AUCKLANDPARISH NAME

CLINTONCOUNTY

GLADSTONE POWER STATIONORIGINAL BORE NO

PROPERTY NAME

-BORE LINE

FIELD LOCATION

12/06/2002DATE DRILLED

POLYGON

GOLDSWORTHY RDRILLERS NAME

RN OF BORE REPLACED

PIONEER DRILLINGDRILL COMPANY
ROTARYMETHOD OF CONST.

NCONFIDENTIAL

SFFACILITY TYPE

ADSTATUS

ROLES

1

2

3

4

5

RECORD
NUMBER

0.00

1.00

25.00

36.00

45.00

STRATA
TOP (m)

1.00

25.00

36.00

45.00

50.00

STRATA
BOT (m)

CLAY ROCK

MUDSTONE

SHALE

SHALE & ROCK

SHALE DRY HOLE ABANDONED

STRATA DESCRIPTION

AQUIFER DETAILS

STRATIGRAPHY DETAILS

STRATA LOG DETAILS

CASING DETAILS

M

503

Rockhampton

REGISTRATION DETAILS

1320

1

CP818823

3360-GLADSTONE REGIO

111765REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

DNRDATA OWNER

DATE LOG RECD
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WLVDETREGDET

Y 18/02/2003

STRLOG

Y 18/02/2003

PUMTES FIELDQELVDETCASING AQUIFR

FIELD MEASUREMENTS

WIRE LINE LOG DETAILS

WATER LEVEL DETAILS

WATER ANALYSIS PART 2

WATER ANALYSIS PART1

ELEVATION DETAILS

PUMP TEST DETAILS PART 1

PUMP TEST DETAILS PART 2

BORE CONDITION

VALIDATION LOG - PART 1

SPECIAL WATER ANALYSIS

111765REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****
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WIRLOGWATANL STRTIGSAMPLE MULCND GNOTESFPREADBRCOND

GENERAL NOTES

VALIDATION LOG - PART 2

111765REG NUMBER

****  NO RECORDS FOUND  ****



4Page

08/03/2011DATE
GROUNDWATER DATABASE

BORE CARD REPORT - PUBLISHABLE

of 13

BASIN 23-51-09LATITUDE MAP-SCALE

OFFICE SUB-AREA 151-13-01LONGITUDE MAP-SERIES

520/001/66D/O FILE NO.

SHIRE 318418EASTING 9150-3MAP-NO

R/O FILE NO.

LOT 7360939NORTHING MAP NAME

H/O FILE NO.

PLAN 56ZONE PROG SECTION
ORIGINAL DESCRIPTION SKETACCURACY

GPS ACC

PRES EQUIPMENT

YCHECKED

-23.852697739GIS LAT

151.216949172GIS LNG

202-AUCKLANDPARISH NAME

CLINTONCOUNTY

GLADSTONE POWER STATIONORIGINAL BORE NO

PROPERTY NAME

-BORE LINE

FIELD LOCATION

13/06/2002DATE DRILLED

POLYGON

GOLDSWORTHY RDRILLERS NAME

RN OF BORE REPLACED

PIONEER DRILLINGDRILL COMPANY
ROTARYMETHOD OF CONST.

NCONFIDENTIAL

SFFACILITY TYPE

ADSTATUS

ROLES

1

2

3

4

RECORD
NUMBER

0.00

0.50

1.00

9.00

STRATA
TOP (m)

0.50

1.00

9.00

13.00

STRATA
BOT (m)

BACK FILL

CLAY ROCK

MUDSTONE

MUDSTONE & JOINTED ROCK DRY ABANDONED

STRATA DESCRIPTION

AQUIFER DETAILS

STRATIGRAPHY DETAILS

STRATA LOG DETAILS

CASING DETAILS

M

503

Rockhampton

REGISTRATION DETAILS

1320

1

CP818823

3360-GLADSTONE REGIO

111767REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

DNRDATA OWNER

DATE LOG RECD
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WLVDETREGDET

Y 18/02/2003

STRLOG

Y 18/02/2003

PUMTES FIELDQELVDETCASING AQUIFR

FIELD MEASUREMENTS

WIRE LINE LOG DETAILS

WATER LEVEL DETAILS

WATER ANALYSIS PART 2

WATER ANALYSIS PART1

ELEVATION DETAILS

PUMP TEST DETAILS PART 1

PUMP TEST DETAILS PART 2

BORE CONDITION

VALIDATION LOG - PART 1

SPECIAL WATER ANALYSIS

111767REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****
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WIRLOGWATANL STRTIGSAMPLE MULCND GNOTESFPREADBRCOND

GENERAL NOTES

VALIDATION LOG - PART 2

111767REG NUMBER

****  NO RECORDS FOUND  ****
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BASIN 23-51-07LATITUDE MAP-SCALE

OFFICE SUB-AREA 151-13-02LONGITUDE MAP-SERIES

520/001/66D/O FILE NO.

SHIRE 318432EASTING 9150-3MAP-NO

R/O FILE NO.

LOT 7361019NORTHING MAP NAME

H/O FILE NO.

PLAN 56ZONE PROG SECTION
ORIGINAL DESCRIPTION SKETACCURACY

GPS ACC

PRES EQUIPMENT

YCHECKED

-23.851969122GIS LAT

151.217094869GIS LNG

202-AUCKLANDPARISH NAME

CLINTONCOUNTY

GLADSTONE POWER STATIONORIGINAL BORE NO

PROPERTY NAME

-BORE LINE

FIELD LOCATION

07/06/2002DATE DRILLED

POLYGON

GOLDSWORTHY RDRILLERS NAME

RN OF BORE REPLACED

PIONEER DRILLINGDRILL COMPANY
ROTARYMETHOD OF CONST.

NCONFIDENTIAL

SFFACILITY TYPE

EXSTATUS

WSROLES

A

A

A

PIPE

07/06/2002

07/06/2002

07/06/2002

DATE

1

2

3

RECORD
NUMBER

Polyvinyl Chloride

Perforated or Slotted Casing

Gravel Pack

MATERIAL DESCRIPTION

5.900

5.000

MAT SIZE
(mm)

WT

GR

SIZE DESC

140

165

OUTSIDE
DIAM

0.00

11.50

0.00

TOP
(m)

17.50

17.50

17.50

BOTTOM
(m)

1

2

3

4

5

6

RECORD
NUMBER

0.00

0.50

4.00

5.00

10.00

12.00

STRATA
TOP (m)

0.50

4.00

5.00

10.00

12.00

13.00

STRATA
BOT (m)

BLACK SOIL

MUDSTONE ORANGE *

MUDSTONE WHITE

MUDSTONE ORANGE

ORANGE BLACK ROCK

SAND   *

STRATA DESCRIPTION

STRATA LOG DETAILS

CASING DETAILS

M

503

Rockhampton

REGISTRATION DETAILS

1320

1

CP818823

3360-GLADSTONE REGIO

111768REG NUMBER

DNRDATA OWNER

DATE LOG RECD
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1

REC

2.00

TOP
BED(M)

13.00

BOTTOM
BED(M)

BED
LITHOLOGY

07/06/2002

DATE

-1.00

SWL
(m)

N

FLOW

9750 US/CM

QUALITY

MDST 0.95

YIELD
(l/s)

Y

CTR

FR

CONDIT

WANDILLA FORMATION

FORMATION NAME

A

PIPE

07/06/2002

DATE

-1.00

MEASURE

R

N/R RMK

7

RECORD
NUMBER

13.00

STRATA
TOP (m)

17.50

STRATA
BOT (m)

BASALT

STRATA DESCRIPTION

WATER LEVEL DETAILS

WATER ANALYSIS PART 2

WATER ANALYSIS PART1

ELEVATION DETAILS

AQUIFER DETAILS

STRATIGRAPHY DETAILS

PUMP TEST DETAILS PART 1

PUMP TEST DETAILS PART 2

BORE CONDITION

PIPE DATE MEASURE N/R RMK PIPE DATE MEASURE
(m)

N/R RMK

111768REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

LOG LOG LOG
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A

PIPE

07/06/2002

DATE

17.50

DEPTH
(m)

9750

COND
(uS/cm)

pH TEMP
(C)

NO3
(mg/L)

DO
(mg/L)

Eh
(mV)

AI

METH

GB

SOURCE

Y 18/02/2003

WLVDETREGDET

WIRLOG

Y 18/02/2003

WATANL STRTIG

STRLOG

Y 18/02/2003

SAMPLE

PUMTES

MULCND GNOTESFPREAD

FIELDQ

Y 18/02/2003

ELVDETCASING

Y 18/02/2003

BRCOND

Y 18/02/2003

AQUIFR

GENERAL NOTES

FIELD MEASUREMENTS

WIRE LINE LOG DETAILS

VALIDATION LOG - PART 1

SPECIAL WATER ANALYSIS

VALIDATION LOG - PART 2

111768REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

ALK
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BASIN 23-50-53LATITUDE MAP-SCALE

OFFICE SUB-AREA 151-13-16LONGITUDE MAP-SERIES

520/001/66D/O FILE NO.

SHIRE 318822EASTING 9150-3MAP-NO

R/O FILE NO.

LOT 7361455NORTHING MAP NAME

H/O FILE NO.

PLAN 56ZONE PROG SECTION
ORIGINAL DESCRIPTION SKETACCURACY

GPS ACC

PRES EQUIPMENT

YCHECKED

-23.848083189GIS LAT

151.220980711GIS LNG

202-AUCKLANDPARISH NAME

CLINTONCOUNTY

GLADSTONE POWER STATIONORIGINAL BORE NO

PROPERTY NAME

-BORE LINE

FIELD LOCATION

06/06/2002DATE DRILLED

POLYGON

GOLDSWORTHY RDRILLERS NAME

RN OF BORE REPLACED

PIONEER DRILLINGDRILL COMPANY
ROTARYMETHOD OF CONST.

NCONFIDENTIAL

SFFACILITY TYPE

ADSTATUS

ROLES

1

2

3

4

5

6

7

RECORD
NUMBER

0.00

0.50

3.00

4.00

5.00

11.00

25.00

STRATA
TOP (m)

0.50

3.00

4.00

5.00

11.00

25.00

40.00

STRATA
BOT (m)

TOP FILL

SANDY CLAY

MUDSTONE ORANGE

MUDSTONE & CLAY

MUDSTONE

DECOMPOSED MUDSTONE

MUDSTONE DRY HOLE ABANDONED

STRATA DESCRIPTION

AQUIFER DETAILS

STRATIGRAPHY DETAILS

STRATA LOG DETAILS

CASING DETAILS

M

503

Rockhampton

REGISTRATION DETAILS

1320

1

CP818823

3360-GLADSTONE REGIO

111769REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

DNRDATA OWNER

DATE LOG RECD
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WLVDETREGDET STRLOG PUMTES FIELDQELVDETCASING AQUIFR

FIELD MEASUREMENTS

WIRE LINE LOG DETAILS

WATER LEVEL DETAILS

WATER ANALYSIS PART 2

WATER ANALYSIS PART1

ELEVATION DETAILS

PUMP TEST DETAILS PART 1

PUMP TEST DETAILS PART 2

BORE CONDITION

VALIDATION LOG - PART 1

SPECIAL WATER ANALYSIS

111769REG NUMBER

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****

****  NO RECORDS FOUND  ****
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WIRLOG

Y 18/02/2003

WATANL STRTIG

Y 18/02/2003

SAMPLE MULCND GNOTESFPREADBRCOND

GENERAL NOTES

VALIDATION LOG - PART 2

111769REG NUMBER

****  NO RECORDS FOUND  ****
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1

2

3

User Licence for digital data



Permitted use:

 - You may use the supplied data for your own purposes (including supply to consultants for a specific consultancy project for you but the consultants 
must return or destroy the supplied data when the project is finished). You must not sell or distribute the supplied data. 

 - You must display this copyright notice on any copies of the supplied data however altered, reformatted or redisplayed if you supply to a consultant or 
copy for back up purposes: “© The State of Queensland (Department Environment and Resource Management) [year]”. 

 - You may create and distribute hardcopy and digital products based on or containing the supplied data, provided all the following conditions are met: 

 - You must display this acknowledgment on the product(s): “Based on or contains data provided by the State of Queensland (Department of Environment 
and Resource Management) [year]. In consideration of the State permitting use of this data you acknowledge and agree that the State gives no warranty in 
relation to the data (including accuracy, reliability, completeness, currency or suitability) and accepts no liability (including without limitation, liability in 
negligence) for any loss, damage or costs (including consequential damage) relating to any use of the data. Data must not be used for direct marketing or 
be used in breach of the privacy laws.” 

 - You must include metadata with the product(s) and the metadata must incorporate as a minimum the metadata supplied with this data.

Obligations:



 - You must not use the data for direct marketing or in breach of the privacy laws. 

 - If you wish to distribute the supplied data you must organise a different licence by contacting the Department (Email: marketing@derm.qld.gov.au).

Ownership:



The State of Queensland as represented by the Department of Environment and Resource Management (DERM) is the owner of the intellectual property 
rights in and to the supplied data or has the right to make this supplied data available under licence arrangements.

Disclaimer and indemnity:



You agree to accept all responsibility and risks associated with the use of the supplied data. DERM makes no representations or warranties in relation to 
the supplied data, and, you agree that, to the extent permitted by law, all warranties relating to accuracy, reliability, completeness, currency or suitability for
any particular purpose and all liability for any loss, damage or costs (including consequential damage) incurred in any way (including but not limited to that 
arising from negligence) in connection with any use of or reliance on the supplied data are excluded or limited. You agree to continually indemnify the State 
of Queensland and DERM (and their officers and employees) against any loss, cost, expense, damage and liability of any kind (including consequential 
damage and liability in negligence) arising directly or indirectly from or related to any claim relating to your use of the supplied data or any product made 
from the data.

** End of Report **
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Appendix G 
Site Walkover Photographs 

  



 

 

 

 

Photograph 1:  Battery stockpile of lead acid batteries on Lot 2 SP207281. 

 

Photograph 2: Cattle Dip on Lot 2 SP207281 



 

 

 

Photograph 3:  General rubbish and water with visible sheen in cattle dip on Lot 2 SP207281. 

 

Photograph 4:  Main site shed on Lot 2 SP207281. 



 

 

 

Photograph 5: Cattle yards located 300 east north east of cottage on Lot  2 SP207281. 

 

Photograph 6: Photograph of cattle race in pens on Lot 2 SP207281, empty 205L drum visible on left hand side of photo. 



 

 

 

Photograph 7: Waste dump of corrugated iron sheeting and other material on Lot 2 SP207281. 

 

Photograph 8:  Photo showing old stock yards on Lot 6 DS220. 



 

 

 

Photograph 9: Photo of old stock yards on Lot 6 DS220. 

 

Photograph 10: Photo of surface material on Lot 200 CTN2173. 



 

 

 

Photograph 11: Photo of power lines on Lot 44 DS290. 
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