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CONSULTATIVE ENVIRONMENTAL REVIEW
The Environmental Protection Authority (EPA) invites people to make submissions on this proposal
The Consultative Environmental Review (CER) for the proposed Pilbara Energy Project has been
prepared in accordance with Western Australian Government procedures. The report will be
available for public comment for four weeks from Monday 30 August 1993.
Comments from government agencies and from the public will assist the EPA to prepare an
assessment report in which it will make recommendations to Government.
Following receipt of comments from government agencies and the public, the EPA will discuss the
issues raised with the proponent and may ask for further information. The EPA will then prepare
its assessment report with recommendations to government, taking into account the issues raised
by the public submissions.

Why write a submission?
A submission is a way to provide information, express your opinion and put forward your suggested
course of action including any alternative approach. It is useful if you indicate any suggestions you
have to improve the proposal. All submissions received will be acknowledged.

Developing a submission
You may agree or disagree with, or comment on, the general issues discussed in the CER or with
specific proposals. It helps if you give reasons for your conclusions, supported by relevant data. You
may make an important contribution by suggesting ways to make the proposal more environmentally acceptable.
When making comments on specific proposals in the CER:
clearly state your point of view;
indicate the source of your information or argument if this is applicable; and
suggest recommendations, safeguards or alternatives.

Points to keep in mind
By keeping the following points in mind, you will make it easier for your submission to be analysed.
Attempt to list points so that the issues raised are clear. A summary of your submission is helpful.
Refer each point to the appropriate section, chapter or recommendation in the CER. If you discuss
sections of the CER, keep them distinct and separate, so there is no confusion as to which section you
are discussing.
Attach any factual information you wish to provide and give details of its source. Make sure that
your information is accurate.
Please indicate whether your submission can be quoted, in full or in part, by the EPA in its
assessment report.

Remember to include:
Your name;
Your address; and
The date of your submission.

The closing date for submissions is:
Monday 27 September 1993.

Submissions should be addressed to:
The Chairman
Environmental Protection Authority
8th Floor "Westralia Square"
141 St George's Terrace
PERTH WA 6000
Attention: Mr Shane Sadleir

EXECUTIVE SUMMARY
THE PROPOSAL

Pilbara Energy Limited (PEL) proposes to establish a major new energy infrastructure in the
Pilbara region of Western Australia. This development will provide natural gas and electric power
for future industrial development including the needs of BHP Iron Ore. The major elements of the
project are:
215km of buried gas pipeline from Karratha to Port Hedland;
a gas turbine power station at Port Hedland;
approximately 400km of high-voltage power transmission line from Port Hedland to
Newman;
back-up generating plant at Newman; and
closure of the existing diesel-powered Newman power station.
The estimated cost of the project is in excess of $300 million.
The project will augment the existing energy infrastructure facilities in the Pilbara and establish
a major supply of gas and power generation capability at Port Hedland, which should allow
enhanced development in the region.
A gas supplier will provide gas at the Karratha end of the pipeline, through a contract to be
negotiated.
The power station is expected to be interconnected with the State Energy Commission of Western
Australia (SECWA) regional network. The potential exists for gas and electricity to be supplied
to SEC WA or private industrial consumers in Port Hedland. There is also potential for electricity
to be supplied to large consumers along the route of the transmission line.
The power development project will provide power to the operations managed by BHP Iron Ore
Companies at Nelson Point, Finucane Island, Yarrie, Yandi and Newman. It will also provide
power for the Newman township. Additional generating capacity could be installed as required
to meet the demands of future BHP ventures in the region.
Construction of the project is scheduled to commence in 1994 with operation due to commence in
1996.
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PEL proposes to negotiate an agreement with the Western Australian Government, to be ratified
by Parliament, which will cover the development and operation of this project.
NEED FOR THE PROPOSAL
The PEL project will provide essential energy infrastructure for future industrial development by
BHP Iron Ore and others under suitable commercial arrangements.
In addition, the PEL project meets a number of the objectives drawn up for the proposed Pilbara
Energy and Gas Authority (PEGA). These objectives include:
the establishment of a gas-fired power station at Port Hedland to supply Newman;
the extension of the Pilbara gas and power grids; and
new agreements with gas producers.
Although the ownership structure will differ from the model proposed for PEGA in the Pilbara 21
study, the project will achieve many of the benefits sought for the Port Hedland area.
BHP Iron Ore exports more than 45 million tonnes of iron ore each year, earning approximately
$1 billion in revenue. Energy is an important cost within BHP Iron Ore's operations. This project
will provide a long-term secure, economical and reliable supply of electricity to BHP Iron Ore's
operations at Port Hedland and Newman, and gas in Port Hedland.
ROUTE AND SITE OPTIONS
The power station site, and the routes for the transmission line and the gas pipeline were
identified using manual map overlay techniques combining data from a wide range of sources. The
selection involved a multidisciplinary team comprising engineers, environmental scientists and
aboriginal consultants. The methodology was based on the following stages:
identification of the most direct routes between Karratha, Port Hedland and Newman
consistent with the facility to supply other operations en route and allowing for various
environmental and technical constraints;
collation of all readily available relevant literature and maps for the study area; and
assessment of the route options using the collected information to identify the likely issues
associated with the power station, gas pipeline and transmission line.
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Areas of potential constraint to the construction, operation and maintenance of each component
of the project were identified and avoided where economically practicable. Investigations are
continuing into areas of possible conflict with other land users along the routes.
REASONS FOR SELECTION OF PREFERRED OPTION
The configuration of energy infrastructure proposed for this project was selected to provide an
economically viable system. The routing and siting of the various system components has been
undertaken to minimise the potential social and environmental impact of the project. The project
configuration presented in this document has been subject to rigorous evaluation by engineers,
botanists, environmental scientists, financial analysts and with input from the local communities.
The alternative routes and sites considered offered no overall environmental, technical or economic
benefit to the preferred option.
ENVIRONMENTAL EFFECTS AND MANAGEMENT
The environmental effects and management of these effects are essentially split between the
construction and operation phase for each part of the project, that is, the gas pipeline, power
station and transmission line. The following paragraphs describe the management techniques
developed by PEL to minimise the potential environmental impacts.
Gas Pipeline Construction

Only that vegetation which is required to be removed for construction purpose will be affected and
the areas disturbed will be rehabilitated.
No rare flora and fauna have been found that is likely to be affected by the pipeline construction.
The major disturbance of soil will be caused by the excavation of the trench and associated
construction work. The soil will be reinstated to essentially the original contours; care will be
taken to minimise dust and the creation of barrier effects along the pipeline route.
At the river and creek crossings, clearing will be kept to a minimum, and the banks will be
stabiised for protection against erosion. Sack breakers will be installed in the pipe trench to
prevent water flowing in the trench when it is on a gradient.
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The pipeline will be hydrostatically tested in sections using fresh potable water from either town
water supplies or suitable water bores. EPA approved corrosion inhibitor will be added to the
water.

The test water will be disposed of into the riverbeds, or back into the holding dams, for soakage
and/or evaporation using aeration spraying at disposal to instigate the breakdown of the
biodegradable inhibitor. Other contaminants will be non-toxic and will essentially comprise ferric
oxide miiscale. This will be evidenced as brown colour in the water.
Gas Pipeline Operation

Periodic inspections of the pipeline route will be made by land and from the air. 4WD access will
be required along the pipeline route and to the valve stations for inspection and maintenance
purposes. No permanently "graded track" is required along the pipeline, and where possible
existing tracks will be used for access.
Power Station Construction

The power station site is approximately 6km SW of South Hedland on pastoral land. There is no
rare or significant flora, vegetation or fauna on the site, which will be totally cleared. Noise levels,
dust and other features resulting from construction of the power station will be similar to those
from other industrial construction activities, and will comply with statutory regulations.
Power Station Operation

There will be sufficient separation between the power station and any existing noise sensitive
premises to ensure compliance with the EPA noise regulations. PEL will require a buffer zone
around the power station to restrict the development of noise sensitive premises in close proximity
to the station.
The major air emissions from the power station will be oxides of nitrogen, with sulphur dioxide
being emitted when the station is running on diesel fuel, which would normally only occur under
emergency conditions and periodic test running on distillate. It is predicted that the one-hour
average ground level concentration of NO2 and SO2 will be well below the likely EPA standards,
regardless of whether operating on natural gas or distillate.
It is expected that the level of greenhouse gas emission in the region attributable to BHP Iron Ore
loads will be reduced.
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During operation of the power station, air emissions will be monitored for compliance with EPA
standards.
There will be no liquid emissions from the power station site, except for clean stormwater. Areas
susceptible to contamination will be drained through the interceptor pits to separate oil and other
contaminants prior to release. The contaminated water will be collected and removed for recycling
or disposal in approved sites.
No significant views will be interrupted by the station. Vegetation will be planted around the
southern and western boundaries to visually screen and enhance the appearance of the power
station.
Transmission Line Construction

Vegetation will be cleared to ground level along the route of the transmission line for a width of
10-20m; this is required for survey, access, construction purposes. No rare flora have been found
that will likely be affected by the construction of the transmission line. There will be some loss
of fauna habitat in the cleared area during construction, but some will return with revegetation.
Soil disturbance will be minimal and this will occur mainly at the construction sites of tower
foundations and during the formation of access tracks. The potential for erosion or dust generation
in these areas is minor and will decrease further following revegetation.
Transmission Line Operation

Periodic inspection of the transmission line will be made by land and air. 4WD access will be
required along the transmission line route for inspection and maintenance purposes. No
permanently "graded track" is required along the transmission line, and where possible, existing
roads and tracks will be used for access. Vegetation will be trimmed to maintain clearance to the
line in compliance with statutory requirements and authority standards to ensure public safety
and fire protection.
For most of the route, the transmission line will be far enough from the nearest major road to be
invisible or at least unobtrusive, except where it crosses or is in close proximity to the Highway.
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SOCIAL IMPACTS AND MANAGEMENT
The routes for the gas pipeline and transmission line avoid existing townsites and individual
residence. The project will affect the pastoral properties through which the gas and transmission
lines pass, and also the employees in the Newman diesel power stations, when it closes.
Studies to date indicate that no significant Aboriginal cultural areas will be affected by the project,
except for one site along the route of the gas pipeline and one site on the transmission line route.
These sites will be avoided during construction and operation of the facilities.
No Aboriginal sites will be disturbed by this project until all conditions under the Aboriginal
Heritage Act are met. No significant areas of European Heritage have been identified that will
be affected by the project.
The proposed pipeline and transmission line route will cross a number of exploration and mining
tenements and leases, PEL will comply with the statutory requirements with regard to these
leases.
The project will not encroach on any national parks in the area.
The transmission line will cross the Yandeearra, Abydos and Woodstock Aboriginal Reserves which
are vested in the WA Museum and are listed by the Australian Heritage Commission. PEL will
continue to liaise with the local Aboriginal groups, and comply with statutory legislation.
An extensive public consultation and community awareness programme was initiated in January
1993 to ensure that the local community and other interested groups had as much available
information about the project as possible. The programme had a number of components including
presentations to community groups and Local Councils, individual meetings with landholders,
letters and brochures to various people, and a permanent display.
GOLDFIELDS GAS PIPELINE
BHP Minerals has agreed to participate in the submission of an Expression of Interest for the
proposed gas pipeline from the North-West Shelf to the Eastern Goldfields.
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If the goldfields gas pipeline submission is accepted and it is technically and economically feasible
for the pipeline to supply gas to Newman, then PEL would take gas from the pipeline to a new
gas-fired power station at Newman which would be referred to the EPA for approval. This would
negate the need for the 220kV transmission line from Port Hedland to Newman.
The gas pipeline from Karratha to Port Hedland and the gas-fired power station at Port Hedland
would be constructed, as proposed in this document, although the initial capacity may be reduced
with the elimination of the Newman demand.
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PILBARA ENERGY PROJECT
CONSULTATWE ENVIRONMENTAL REVIEW
1.0 INTRODUCTION
1.1

THE PROPOSAL

Pilbara Energy Limited (PEL) proposes to establish a major new energy infrastructure in the
Pilbara region of Western Australia. This development will provide natural gas and electric power
for future industrial development including the needs of BHP Iron Ore. The major elements of the
project are:
215km of buried gas pipeline from Karratha to Port Hedland;
a gas turbine power station at Port Hedland;
approximately 400km of high-voltage power transmission line from Port Hedland to
Newman;
back-up generating plant at Newman; and
closure of the existing diesel-powered Newman power station.
The estimated cost of the project is in excess of $300 million.
A gas supplier will provide gas at the Karratha end of the pipeline, through a contract to be
negotiated. The power station is expected to be interconnected with the State Energy Commission
of Western Australia (SEC WA) regional network. The potential exists for gas and electricity to
be supplied to SECWA or private industrial consumers in Port Hedland. There is also potential
for electricity to be supplied to large consumers along the route of the transmission line.
The project will provide power to the operations managed by BHP Iron Ore Companies at Nelson
Point, Finucane Island, Yarrie, Yandi and Newman. It will also provide power for the Newman
township. Additional generating capacity could be installed as required to meet the demands of
future BHP ventures in the region. The project will augment the existing energy infrastructure
facilities in the Pilbara and establish a major supply of gas and generation capability at Port
Hedland, which should enhance development in the region.
Construction of the project is scheduled to commence in 1994 with operation due to commence in
1996.
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1.2

THE PROPONENT

The proponent for the project is Pilbara Energy Limited (PEL). PEL is the manager of the Pilbara
Energy Project on behalf of the Pilbara Energy Joint Venturers. The joint venturers are:

BHP Minerals Limited (85%)
BHP Energy Holdings Pty Ltd (8%)
BHP Power Holdings Pty Ltd (7%).

PEL is responsible for the planning, design, construction, and ongoing operation of the power
station, gas pipeline, transmission line and substations required for the supply of electrical energy
to BHP Iron Ore operations in the Port Hedland area and Newman. PEL was formed in 1992
specifically to manage the Pilbara Energy Project.
The head office for PEL is located at:
200 St George's Terrace
PERTH WA 6000.
The registered offices of all these companies are located at the above address.
BHP Iron Ore is a division of BHP Minerals Limited, which is a division of The Broken Hill
Proprietary Company Limited, and it manages all of BHP Minerals Limited Joint Venture Iron
Ore operations.
1.3

LOCATION AND TENURE

The project is located in the Pilbara Region of Western Australia, as shown on Figure 1.1. This
comprises mainly pastoral leases, mining and exploration tenements and Aboriginal Reserves.
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The Karratha-Port Hedland gas pipeline will be located in an easement that crosses Crown Land
which is used for pastoral leases with some exploration and mining leases. A number of
potentially suitable sites for the power station have been investigated and the site selected is
located on government owned land (Figure 1.2). From Port Hedland, the transmission line will
cross Crown Land, pastoral leases and Aboriginal Reserves. The terminal substations will be
located at Newman on a special lease held by BHP and at Yandi on a BHP Iron Ore mining lease.
Negotiations for the granting of easements will be undertaken at an appropriate time.
1.4

EXISTING FACILITIES

1.4.1 Power Supplies
Port Hedland
Electricity for BHP Iron Ore's operations at Finucane Island, Shay Gap, Nimingarra and Nelson
Point is supplied by SECWA, which in turn obtains the majority of its power from the Robe River
Iron Associates' Cape Lambert Power Station. Power for peak lopping and emergency purposes
is generated by the SECWA Redbank diesel power station at Port Hedland.
The Robe River Cape Lambert Power Station has an installed capacity of 105MW, consisting of
3 x 35MW steam turbine generators while the Redbank station has an installed capacity of 70MW.
Power from Cape Lambert is transmitted over SECWA's 220kV line to Port Hedland. The line has
a stability limit of 60MW power input at Cape Lambert which, with high losses that can occur on
the line, can result in delivered power to Port Hedland being below 50MW. The current total
BHP Iron Ore and SECWA maximum demand at Port Hedland is about 60MW. At times of peak
maximum demand the capacity of the line is exceeded, which requires SECWA to operate the
Redbank diesel power station to make up the shortfall through the 220kV system.
Newman
The current maximum demand on the Newman power station is about 40MW. Electricity for the
township and mining operation at Newman is generated by BHP Iron Ore's diesel power station.
The power station consists of 16 units with an installed capacity of 73MW. The installed units are
8 x 2.5MW Mirrelees diesel sets; 3 x 8.21AW Stork Werkespoor (SWD) diesels; 2 x 12MW MAN
diesels; and 3 x 1.5MW Ruston diesels, which are used for emergencies only.
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The distillate fuel required to run the power station is transported from Port Hedland to Newman
via railroad. Power is supplied to Newman consumers at SEC WA tariffs.
1.4.2 Gas Supplies
There is no natural gas currently available in Port Hedland or Newman. The North West Shelf
is a major hydrocarbon province with many existing oil and gas production facilities and several
others proposed.
1.5

NEED FOR THE PROPOSAL

1.5.1 Improved Pilbara Power Supply
The PEL project will provide essential energy infrastructure for future industrial development by
BHP Iron Ore and others under suitable commercial arrangements.
In addition, the PEL project meets a number of the objectives drawn up for the proposed Pilbara
Energy and Gas Authority (PEGA). These objectives include:
the establishment of a gas-fired power station at Port Hedland to supply Newman;
the extension of the Pilbara gas and power grids; and
new agreements with gas producers.
Although the ownership structure will differ from the model proposed for PEGA in the Pilbara 21
study, the project will achieve many of the benefits sought for the Port Hedland area.
Port Hedland has been identified as one of the optimum sites for industrial development in
Western Australia and is a preferred site in the Pilbara (Pilbara 21 Study). The establishment of
a large supply of gas and a readily expandable power station in Port Hedland will mean that two
of the substantial barriers to industrial growth in the area will be removed. Excess gas or
electricity not required by BHP Iron Ore will be available to other consumers subject to
satisfactory commercial arrangements.
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1.5.2 Power and Gas Supply to BHP Iron Ore Pilbara Operations
To remain competitive in the international iron ore market, BHP Iron Ore continuously reviews
and implements programmes to improve its performance and reduce costs. Energy is an important
cost within BHP Iron Ore's existing operations. Other studies into potential future industrial
developments in the Pilbara, such as further processing of iron ore, confirm that energy cost is a
significant factor in the viability of these developments.
The present requirement is for a secure, economical and reliable power supply for BHP Iron Ore
operations at Nelson Point, Finucane Island, Yarrie, Yandi and Newman and the Newman
township. This project will replace the current power supply arrangements which are based on
supply by SECWA in the Port Hedland area and diesel fuelled power stations at Newman and
Yandi.
The project will overcome two problems:
SEC WA's power supply system to Port Hedland, which is based on generation in the Cape
Lambert power station and a 220kV transmission line to Port Hedland, has technical
limitations on its ability to supply BHP Iron Ore's potential future loads at Port Hedland
and Newman; and
In the Newman diesel power station, some of the diesel generators are relatively small for
the forecast loads, and some have a poor reliability record. Therefore, there will be a need
in the future to upgrade the Newman station to suit the forecast loads, and to maintain
the level of performance required from the station.
Furthermore, the usage of gas as the prime fuel for the Gas Turbines (GT) in the proposed power
station will remove the dependency on imported distillate fuel oil for base load power generation
in the Newman diesel power station. This has economic and environmental benefits related to the
reduction of greenhouse gas and sulphur dioxide emissions.
1.5.3 Replacement of Existing Newman Power Station
Electricity for the township and mining operations at Newman is generated by BHP Iron Ore's
diesel power station. The station consists of 16 diesel generators of varying size, age and
reliability.

Newman is the only major load centre in the Pilbara where power is not generated in a large
gas-fired power station, and is not interconnected with the NW transmission system, both of which
offer economies in cost.
The maximum demand at Newman is forecast to grow from 40MW to 50MW during the next
10 years. This forecast load will require a high level of availability and reliability from the station.
The current diesel generating plant is not designed to meet the increase in load and therefore
would result in an escalation of the operating and maintenance costs. The performance record for
some of the diesel generators has also been poor.
To maintain the reliability of supply and to ensure that the expected increase in power demand
can be met, it would be necessary to install new diesel generators at Newman.
1.6

LEGISLATWE FRAMEWORK

1.6.1 Applicable Legislation
The development and operation of the project will be subject to a number of Local, State and
Commonwealth legislation, including:
the Environmental Protection Act 1986;
the Bush Fires Act 1954;
the Soil and Land Conservation Act 1945;
the Wildlife Conservation Act 1945 (under revision);
the Conservation and Land Management Act 1984;
the Aboriginal Heritage Act 1972;
the Agriculture and Related Resources Protection Act 1976;
the State Energy Commission Act 1980;
the Local Government Act 1961; and
Local Government Authority By-laws.
Other Acts relevant to the project include those covering activities by BHP Iron Ore, the
Department of Minerals and Energy (DOME), Main Roads, the Water Authority (WAWA), Telecom,
the Department of Occupational Health and Safety (DOHSWA), and others.

PEL proposes to negotiate an agreement with the Western Australian Government, to be ratified
by Parliament, which will cover the development and operation of this project.
The agreement would cover compliance with the appropriate sections of the relevant statutory
regulations, modified as necessary, including the WA Petroleum Pipeline Act.
1.6.2 The Environmental Assessment Process
The Environmental Protection Authority (EPA) examined the PEL proposal in February 1993 and
elected in March 1993 to formally assess it at the level of Consultative Environmental Review
(CER). Guidelines for the preparation of the CER were issued by the EPA in May 1993 and are
reproduced in Appendix A.
This document has been prepared in accordance with the guidelines provided by the EPA. It is
being released for public review for a period of four weeks. During this period government
agencies, private organisations and the public are invited to make submissions to the EPA. The
EPA will evaluate the CER, the submissions received and the proponent's response to those
submissions, and make recommendations to the Minister for the Environment on the acceptability
of the proposal and the conditions which should apply if the development proceeds. The public
may appeal to the EPA report and recommendations to the Minister. Only after the Minister has
set Environmental Conditions may other authorities give approvals and allow construction to
commence.
The environmental assessment process for this proposal is shown on Figure 1.3.
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2.0 EXAMINATION OF ALTERNATiVES
2.1 INTRODUCTION
When the iron ore industry was developed in the Pilbara in the 1960s, mining companies were
required to provide all infrastructure facilities. This led to the development of small diesel power
stations at the mining centres, plus oil-fired thermal power stations at Dampier and Robe River.
As loads increased, the diesel stations were expanded.
The higher loads, combined with the dramatic increase in the price of oil during the early 1970s,
resulted in many studies being undertaken by various mining companies and SECWA to reduce
the cost of electricity. The options considered included integrating the existing individual systems
into a 'Pilbara Interconnected Power System'. Such a concept was never fully developed due to
the lack of sufficient incentive for the potential participants and the high capital costs.
Several studies into the viability of establishing an integrated power system for BHP Iron Ore's
operations have been undertaken in the past 13 years.
2.2

POWER SUPPLY OPTIONS

Over the years, a wide range of power supply options has been considered. These included:
generation at Port Hedland using a coal-fired thermal power station;
generation at Port Hedland by gas turbines in simple or combined cycle operation using
distillate or gas fuel;
generation in the Karratha area using either existing or expanded generation facilities at
Dampier or Cape Lambert;
installation of a new power station in the Karratha area;
utilising the existing SECWA 220kV transmission line from Cape Lambert to
Port Hedland;
construction of a transmission line from Port Hedland to Newman, with or without rail
electrification;
construction of a transmission line from the Karratha area to Newman; and
0

extension of the Hamersley Iron 220kV transmission line to Newman.
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For a variety of technical and economic reasons, none of these options was considered viable except
for the current project primarily because they did not meet all the essential criteria for the project,
which include:
the provision of a long term secure power system and lower priced electricity to BHP Iron
Ore's existing and future operations at Port Hedland and Newman;
the facility to expand the system in a controlled manner to supply any future BHP Iron
Ore developments;
establish the necessary energy infrastructures to supply potential downstream processing
development in the Port Hedland area; and
the elimination of the dependence on imported fuel oil for power generation purposes.

None of the alternative power generating technologies, such as solar, photovoltaic, wind, wave,
solar ponds, tidal, etc. are currently economically viable as a power source to supply the BHP Iron
Ore loads.
2.3

GAS SUPPLY OPTIONS

The supply of adequate volumes of gas at a competitive price is essential for the project.
The de-regulation of the gas market and opening up of the Dampier to Bunbury gas pipeline to
other parties has encouraged a number of producers to bring new gas projects on stream.
This allows gas for the proposed power station at Port Hedland to be supplied from any of the
sources of gas in the North West Shelf region; providing that the commercial conditions are
acceptable, and that there is an acceptable tolling arrangement for use of the Dam pier to Bunbury
gas pipeline, if its use is necessary.

- 14 -

2.4

ROUTE AND SITE OPTIONS

The power station site, and the routes for the transmission line and the gas pipeline were
identified using manual map overlay techniques to combine data from a wide range of sources. The
selection involved a multidisciplinary team comprising engineers, environmental scientists and
aboriginal consultants. The methodology was based on the following stages:
identification of the most direct routes between Karratha, Port Hedland and Newman
consistent with the facility to supply other operations en route and allowing for various
environmental and technical constraints which included, avoidance of environmentally and
community sensitive areas; separation of the gas pipeline from HV power lines; separation
of the 220kV transmission lines from the BHP Iron Ore Newman railway line;
collation of all readily available relevant literature and maps for the study area; and
the assessment of the route options using the collected information to identify the likely
issues associated with the power station, gas pipeline and transmission line.
Areas of potential constraint to the construction, operation and maintenance of each component
of the project were identified and avoided where economically practicable.
2.4.1 Gas Pipeline
The pipeline route essentially follows the existing services corridor along the coastal plain between
Karratha and Port Hedland which contains the Northwest Coastal Highway, the SEC WA 220kV
transmission line, the Telecom cable and the WAWA water pipes from the Yule River borefield.
Details of the pipeline route and major alternatives considered are shown on Figures 1 to 9 of
Appendix D.
Alternatives for the gas pipeline route were generally limited to deviations to avoid difficult areas
of terrain. The two most significant alternatives were north and south of Roebourne (Appendix D).
The northern alternative passes close to tidal mudflats and private land, while the southern route
traversed areas of social interest near Roebourne. The northern alternative presented
opportunities for minimal vegetation clearing and minimised interference with existing community
facffities at Roebourne and therefore was selected in preference to the southern route.

- 15 -

The pipeline route was also selected with maximum parallel separation between the gas pipeline
and the existing SEC WA 220kV transmission line to ensure that voltages and currents induced
into the pipeline are minimised, because of their detrimental affect on the cathodic protection and
corrosion of the gas pipeline.

Initially when the power station site (No 2) which is located closer to South Hedland was being
considered, the pipeline route was proposed to follow the Northwest Coastal Highway from Whim
Creek to Port Hedland. An alternative direct route was subsequently identified further north away
from the highway. This alternative has a major advantage being 7km shorter and therefore,
reducing the amount of disturbance to vegetation and the number of road crossings, and has a
lower capital cost.
2.4.2 Power Station
The criteria for power station site selection were as follows:
size nominally 450 x 250m with space for extension to 450 x 350m in the long term;
clear of major run-off after heavy rain;
adequate altitude to remain clear of flooding during a storm surge;
accessibility for heavy loads;
proximity to the existing Cape Lambert- Hedland 220kV transmission line;
proximity to SECWA Hedland Terminal;
reasonable proximity to Wedgefleld;
adequate separation from residential areas to avoid unacceptable noise impact;
access for the outgoing transmission line to Newman; and
minimise environmental and social impact, and to minimise interference with local pastoral
activities.
Some of these criteria conifict with each other and a compromise had to be sought.
Altitude above flood/storm surge levels and noise were the main constraints together with access
for power lines, and consideration of current land use.
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At least ten alternative sites have been investigated for the power station (Figure 2.1). The
majority of these sites were located west of South Hedland because of difficulties with locating the
power station closer to residential areas, and the associated difficulties in getting easements for
the gas pipeline and HV transmission lines to and from the power station. Sites #1 to #8 were
generally in relatively close proximity to the North West Coastal Highway on sand plains
vegetated with mixed shrubs, grasses and spinifex. Site #1 adjacent to the SECWA 220kV
terminal substation was rejected due to its close proximity to residential areas as were sites
#8 and #2 east of the South West Creek.
Three sites - 7, 9 and 10 were eliminated because of their distance from Wedgefield and the
SECWA Hediland terminal substation.
Site 3 is on the north (non preferred side) of the SECWA 220kV transmission line, it is also in
relative proximity to the Boodarie homestead, and construction of access roads would interfere with
the pastoral station.
Site #5 was selected as the preferred site for the power station for the following reasons:
the site provides adequate separation from noise sensitive premises, to comply with the
Statutory Neighbourhood Noise Level Regulation;
the site is located above the storm surge level, and with appropriate site works, is above
the flood level;
the site provides good access for the gas pipeline and transmission line, with minimal
interference to existing activities on the land;
the 220kV line to Newman does not have to cross the existing SECWA 220kV line, which
could be readily turned into the power station substation, if agreed; and
the gas pipeline does not have to cross the NW Coastal Highway.
The site is close to an area being considered by the Pilbara Development Commission (PDC) for
future heavy industry.

2.4.3 Transmission Line

Several route alternatives were identified and assessed for the transmission line route from South
Hedland to Newman (Figures 9 to 22 if Appendix D). The route selection was an iterative process
whereby the initial route, selected using essentially engineering criteria, was modified as
environmental and social issues were encountered.
The criteria used for route selection of the transmission line included:
the most direct route compatible with land topography, environmental and Aboriginal site
constraints;
the transmission line is to service BHP Iron Ore's Yandi mine site;
close proximity to BHP Iron Ore's Mining Area "C" iron ore deposit;
avoidance of close proximity to residential areas;
minimise interference with existing land use;
minimise visual impact; and
maintain parallel separation from the BHP Iron Ore railway line.
It is not practical for the transmission line to be installed in or adjacent to the easement of the
BHP Iron Ore railway primarily because:

the 220kV transmission line would cause voltages to be induced into the track signalling
and Telecom cables (which run in the easement). This voltage would disrupt the systems,
and under fault conditions on the 220kV line, the induced voltage could endanger people
and equipment through electric shock. Except at points of intersection Telecom require a
separation of at least 0.5km from the power line;
the railway deviates from the optimum straight line route for the transmission line,
because of the railways needs to minimise gradients and maintain specific bend radii; and
the railway at times utilises very narrow cuttings through ridges. It is not always feasible
for the transmission line to go over the ridge.
Route options for critical areas, such as the Chichester Ranges and the Hamersley Ranges, were
examined in detail to select an optimum route which minimised the environmental effects.
Significant stands of Mulga Woodland were avoided on the Hamersley Plateau and an alternative
route to avoid Poonthuna Pool was identified.
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2.5

THE 'NO ACTION" ALTERNATIVE

The "no-action" alternative would consist of BHP Iron Ore not proceeding with the Pilbara Energy
Project. This would result in the existing power supply systems remaining with the ongoing
problems of maintenance and costs.
This alternative will leave in place a number of problems which have been recognised in the
Pilbara for some time. These are:
high power costs;
limited options for industrial expansion;
reduced competitiveness with international markets; and
the inherent problems that come with a relatively small power system.
The no-action alternative is inconsistent with BHP Iron Ore's corporate commitments and is
therefore not a viable alternative.
2.6

GOLDFIELDS GAS PIPELINE

BHP Minerals has agreed to participate in a study of the proposed gas pipeline from the
North-West Shelf to the Eastern Goldfields.

If BHP Iron Ore concludes from the results of the study that it is technically and economically
feasible for the pipeline to supply gas to Newman, then Pilbara Energy Limited would take gas
from the pipeline to a new gas-fired power station at Newman. This would negate the need for the
220kV transmission line from Port Hedland to Newman. The proposal for a new gas-fired power
station at Newman would be referred to the EPA.
The gas pipeline from Karratha to Port Hedland and the gas-fired power station at Port Hedland
would be constructed, as proposed in this document, although the initial capacity may be reduced
with the elimination of the Newman demand.
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3.0 PROJECT DESCRIPTION
3.1

GAS PIPELINE

3.1.1 Description
The gas pipeline will be a 355mm diameter steel pipeline commencing at an off-take at Main Line
Valve 7 on the existing Dampier to Perth pipeline and extending nominally 2151an to the proposed
power station at Port Hedland. Details of the route are presented in Appendix D. Rehabilitation
of the gas pipeline easement will result in regrowth similar to that shown in Figure 3.1, which is
typical for a pipeline in the Pilbara when a satisfactory rehabilitation programme is adopted. The
photograph in Figure 3.1 shows a portion of the Robe River gas pipeline in the Karratha area. The
pipeline was installed in 1984.
A 30m wide easement will be required for the gas pipeline.
The pipeline will have a minimum wall thickness of 4.8mm and will be fully welded and coated
with high density polyethylene (yellow jacket) or other acceptable material for protection against
corrosion.
The pipeline will be buried throughout its length at a depth not less than 750mm with specific
areas being 1,200mm to the top of the pipeline, depending on ground conditions. Small portions
of the pipeline will be above ground at the start and finish of the pipeline, and at the intermediate
mainline valve stations.
A metering station and a scraper launcher will be constructed at the off-take point. There will be
three mainline valve stations along the length of the pipeline with provision for future compressor
stations at the start of the pipeline and at the mainline valve midway along the pipeline route.
There will be a scraper receiver, meter station and pressure reducing station at the Port Hedland
power station site. Other support facilities will include cathodic protection of the pipeline and
radio telemetry links to all solar powered valve stations.
The scraper station allows a "pig' to be launched into the pipe for internal inspection/maintenance
of the pipeline.
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The metering, scraper and valve stations will be fenced for security purposes.
Permanent 4WD access is required to the valve station and along the pipeline for inspection and
maintenance purposes, existing tracks will be used where possible and permitted.
3.2

POWER STATION

3.2.1 Description

The power station will initially consist of four gas turbine (GT) generating units operating in open
cycle mode with a nominal total installed capacity of 140MW. The design will allow for a
maximum of eight generating units to be installed in the future with provision for future
conversion to combined cycle mode. The power station will generate power at 66kV for
Port Hedland and 220kV for Newman, transmitted via overhead transmission lines.
In open or simple cycle operation the exhaust gas from the GT is discharged direct to the
atmosphere, in combine cycle operation this hot exhaust gas is passed through a waste heat
recovery boiler, which produces steam, which then drives a smaller steam turbine to produce
electricity.
3.2.2 Fuel Supplies
3.2.2.1 Natural Gas
The power station will primarily be fuelled on natural gas sourced from the Carnarvon Basin. The
exact source and company(s) to supply the gas to the project is yet to be determined. The gas will
be piped to Port Hedland as described in Section 3.1.1.
A gas receival station at the power station will control the pressure and temperature of the gas
to the gas turbine units. Valves on the gas turbine units will control the flow of gas to the gas
turbines in response to power demand. The control valves on the gas turbine will be designed to
alarm and/or shutdown the unit in the event of gas leakage.
There will be no discharge of gas into the atmosphere during normal operations.
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3.2.2.2 Distillate

In the event of loss of main gas supply, stand-by fuel in the form of distillate fuel will be provided
on site. The gas turbine units will be capable of changing over automatically from gas fuel to
diesel fuel in the event of loss of gas supply pressure.
Distillate will be stored in fuel tanks located on-site with a nominal capacity of 1,000 tonnes. The
tanks will be fixed roof steel tanks with fire protection, bunding and leak prevention measures
complying with relevant Australian Codes and Statutory Authority Regulations. Normal filling
of the tanks will be via road tankers.
3.2.3 Power Station Operation
The power station will normally run unattended. The maintenance and operation personnel will
only work during the day and there will be personnel on stand-by to be called out at other ti'ies
if problems require investigation.
There will be facilities to remotely monitor the status of the power station, the gas pipeline and
the PEL transmission system from a workshop base in Port Hedland, a mobile station (for after
hour call outs), and the SECWA control centre at Karratha. The remote terminals will generally
only have monitoring facilities, although selected terminals will also have control functions. The
degree of monitoring and control transferred to the SECWA Karratha control centre is yet to be
determined, and it will depend amongst other things on the method of interconnection finally
adopted for the power system, and the commercial arrangements.
Due to the unpredictable nature of the BHP Iron Ore load on an hour-by-hour basis, the method
of scheduling generation units is subject to change. Some of the options are as follows:
operate sufficient generators to ensure that there is always generating capacity online to
supply any possible load applied by BHP Iron Ore;
provide for permanent operators on continuous shift. These could be located at either PEL
power station or, subject to commercial arrangements, at SECWA Karratha control centre;
provide for a semi-automated system for generation plant scheduling, based on permissive
interaction with BHP Iron Ore operations; and
0

schedule generators on a daily basis to meet BHP Iron Ore daily load forecast.
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It is proposed to appoint a contractor for the operation and maintenance of the total power system.
Routine maintenance will be done on a daily basis. The equipment suppliers or specialist
contractors will be used for major scheduled maintenance and breakdown repairs.
3.2.4 Power Station Arrangement
The power station will be located within a security fence and access to the station will only be
available to authorised personnel. An artist's representation of the power station is shown on the
front cover of this report and the layout of the power station is shown on Figure 3.2.
In addition to the gas turbine units and fuel supply equipment described above, the station will
contain the following components:
a switchyard consisting of 1 lkV/66kV transformers and 1 lkV/22OkV transformers and
associated switchgear;
a small workshop/administration building for maintenance stafT
an indoors switchroom for site small power supplies;
a 200m3 raw water storage tank;
a utilities building containing fire pumps and other minor plant;
potable water supply from the existing distribution system;
waste disposal facilities, including an oil separation pit; and
toilets operating on a septic tank system.
The overall facility will encompass an area of approximately 350m x 450m.
Each GT will be housed in an acoustic enclosure to limit noise emission. PEL will require a
4 to 5km radius noise buffer zone to be established under statutory legislation covered by the State
Agreement to exclude activities in the future which would result in the power station not meeting
the EPA regulations for neighbourhood noise levels. This may require modification of the local
Town Planning Scheme to change the zoning of the buffer zone land.
The power station will incorporate fire protection, stormwater drainage, and a waste liquid
disposal system.
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3.3

TRANSMISSION LINE

The 220kV transmission line will consist of lattice steel towers (similar to the single circuit 220kV
transmission line shown on Figure 3.3) and twin overhead steel-cored aluminium conductors per
phase with glass or porcelain insulators. The towers will range between 25 and 35m in height,
depending on clearance requirements, and the typical span between the towers will be between
300m and 400m. The towers on the coastal section of the route will generally be of heavier
construction and closer together to provide cyclone resistance. Details of the route are presented
in Appendix D.
The transmission line shown in Figure 3.3 is part of the 220kV transmission line between Dampier
and Tom Price, where it rises from the Fortescue River Valley onto the Hamersley Range. This
line has only one conductor per phase and was built during the second half of the 1970's.

I

The minimum ground clearance for the conductors will be 7.6m over areas negotiable by vehicle,
15m over the railway line and 6.7m elsewhere. Trees that are in close proximity to the line and
may touch it or cause electrical discharge to earth will be lopped, but it is expected these will be
minimal, if any.
A 60m wide easement will be required for the transmission line.
Permanent 4WD access to the tower bases will be required for line inspection and maintenance
purposes. Where the access crosses existing fences, steel gates will be installed and adjacent
fences restored to a condition equal to, or better than, that existing at the commencement of work.
3.4

CONSTRUCTION STRATEGY

3.4.1 Pipeline Construction
The pipeline construction will reflect a production line approach, with operations probably
commencing at the Karratha end and continuing through to Port Hedland on one work front.
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Construction activities will be conducted in the following order:
clearing - only the area required for work activities will be cleared of vegetation;
topsoil from the trench and immediate working area will be cleared and stockpiled;
grading - access for construction equipment will be prepared;
trenching- this will be done using wheeled type trenching machines or excavators and the
excavated material stockpiled in a windrow parallel to the trench. Stock crossing plugs
will be left in the trench-line at periodic intervals;
stringing - the pipes will be distributed end to end along the easement;
pipe welding and testing - crews will line up, butt weld the pipes and test the welds;
joint coating and testing - all welds will be coated, tested and repaired as required;
bedding - the bed of the trench will be prepared with rock free material;
lowering in and backfiuing - pipes will be lowered into the trench and covered with rock
free material closer to the pipe; compacted and excess material mounded over the trench;
clean-up and restoration - topsoil will be replaced over the disturbed area. Drainage and
original ground contours except for the mounds over the pipeline will be restored, the
mounds will be removed to ground level at not more than 30m intervals.
hydrostatic testing - the pipeline will be filled with treated water and pressurised to higher
than operating pressures to ensure no leaks. The line will then be drained and dried
internally.
A typical cross section through the trench area is shown below on Figure 3.4.
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Details of the environmental management procedures for minimising the potential environmental
effect of each of these activities is provided in Section 5.0.
The construction of the pipeline will involve the establishment of a temporary camp near the
pipeline route. The camp will be relocated once during the five month construction period.
Permanent 4WD access along the pipeline and to the valve stations along the route will be
maintained. Existing tracks will be utilised where possible.
Barriers will be installed to protect the cathodic protection test points against "rubbing" by cattle.
3.4.2 Power Station and Substation Construction
Construction of the power station is expected to take up to 18 months and will involve a work force
of approximately 40. Construction activities will be limited to the site; however, major components
will need to be transported onto site.
The sites for power generation at both Hedland and Newman, and the substation sites at Hedland,
Yandi and Newman, have common requirements which determine the process of construction and
subsequent rehabilitation.
The prerequisite for all sites is that they be levelled to an extent commensurate with the
installation of a large quantity of interdependent items of plant, while maintaining adequate
surface drainage.
The sites will require a degree of cut and/or fill to achieve this and all will be brought to a finished
level nominally above the surrounding land at their lowest point. Where cut is involved, cut off
drains will be installed to direct surface runoff away from the site and into existing watercourses.
Construction consists of excavation for and installation of foundations, erection of plant and
connection of services. Ablution facilities at each site will provide for the disposal of wastewater
in accordance with the local health authority regulations.
Regrowth of vegetation within fenced areas will be generally controlled to facilitate maintenance
and prevent fire risk. At Hedland, however, provision has been made for a lOm planting margin
outside of the fence to screen the power station and substation from the North West Coastal
Highway. The plants will be protected against damage by stock, until they are established.
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The size of each site, in relation to the initially installed plant, is such that laydown areas will be
accommodated within the fence. Disturbance of the ground beyond the fence will therefore be
minimal except for permanent access.
3.4.3 Transmission Line Construction
The erection of the transmission line will have four distinct phases:
centreline survey;
clearing and construction of foundations;
erection of towers; and
stringing of conductors.
The final centre line location of the transmission line will be determined by the best overall option
to minimise the impact from the loss of a variety of resources, which include significant vegetation,
such as mulga bush, mining and exploration leases, Aboriginal sites, and tourism aspects.
The first stage of the work will require light vehicle access only, with team members marking the
centreline using standard survey techniques.
The second phase will require bulldozer and heavy vehicle access, which will continue through the
third phase. Heavy vehicle access during the third phase will be at reduced frequency. The
bulldozer will move along the centreline with its blade at ground level to clear shrubs and boulders
from the route but will not be removing topsoil.
The method used to erect the conductors will be a tension stringing technique. A pilot wire will
be run through pulleys at each tower over lengths of line up to five kilometres. This pilot wire will
then be used to pull through the main conductors keeping them clear of the ground to avoid
damage. On completion of the stringing operation, the conductors and earthwire will be fully
tensioned and clamped into place on the towers.
The running out of the conductors will require clearance of major vegetation between the towers.
This area or construction zone will be rehabilitated whilst maintaining a safe operating clearance
to the conductors and leaving 4WD access along the line.
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3.5

SOURCES OF PLANT AND EQUIPMENT

PEL will call bids for the supply of plant and equipment from pre-selected manufacturers. A
significant percentage of the plant and equipment (e.g. gas pipe and its coating, transmission line
towers, overhead line conductors, structural steel, power station and GT auxiliaries and some
electrical and communications equipment) can be supplied from Australian sources, provided it
complies with the technical specification and is commercially acceptable. Some of the equipment
that is not manufactured in Australia include the Grs, some of the substation equipment
(e.g. 220kV circuit breakers, certain protection relays), some electronic equipment, special
insulators for the 220kV line and the pipeline valves.
3.6

WORKFORCE AND ACCOMMODATION

3.6.1 Construction Phase
The construction workforce may peak as high as 350 people.
The Gas Pipeline

Approximately 60-70 people will be employed during the five month construction period. The
construction of the pipeline will involve the establishment of a temporary camp near the pipeline
route. The camp will be relocated once during the five month construction period.
The camp will ensure the work force is always in close proximity to the pipeline, which minimises
the travel time to the work area. It will also minimise the opportunity of any possible social
disturbances in established local communities near the pipeline.
The Power Station

Approximately 40 people will be employed to construct the gas-fired power station during the 18
month construction phase. A further 30 will be involved in the development of the substations.
The employees will use accommodation facilities in the Port Hedland, Yandi and Newman areas.
The Transmission Line

Between 60 and 65 people will be employed during the two year construction phase for the
transmission line. It is anticipated that the workforce will live in three or four construction camps.
The camps will be equally spaced along the line, with Port Hedland and Newman being the main
service centres. The camps will have similar merits to that described above for the gas pipeline
camp.
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3.6.2 Operation Phase
The Gas Pipeline

The operation of the gas pipeline will be automated. Frequent inspections of the gas pipeline will
be made during the first few years, thereafter routine inspections of the gas pipeline will be made
about twice a year by vehicle particularly following heavy flooding, and once a year by helicopter.
Only a small crew will be required for these inspections. 4W]) access will be maintained to the
valve station and along the gas pipeline route. Repairs and maintenance will be done as required
by appropriate skilled tradesman.
The Power Station

The power station will be automatically controlled, and will not be "staffed" continuously. It is
proposed to appoint a contractor to be responsible for the operation and maintenance of the power
station, together with the gas pipeline and transmission system. The contractor will have a small
team (nominally 10-12) of appropriately trained and skilled personnel. They will normally only
work day shift but will be equipped with a pager system to respond to out-of-hours alarms and
fault conditions.
The Transmission Line

Continuing access will be required along the length of the transmission line and this will be
maintained at a suitable level for occasional 4WD use. Helicopters will also be utiised for line
inspections when appropriate.
Transmission line maintenance will be carried out by appropriate skilled tradesmen, provided by
the contractor responsible for the facffities.
Line maintenance will comprise the following activities:
periodic visual inspection of conductors, insulators and towers from the ground;
repair and maintenance as required;
cleaning and replacement of line components as required;
aerial inspections;
maintenance of vegetation profile; and
visual monitoring of easement condition to identify problems such as erosion and weed
infestation.
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4.0 THE EXISTING ENVIRONMENT
4.1

REGIONAL SETTING

The project area shown on Figure 1.1 is located in the Pilbara Region of Western Australia. The
Pilbara is an area of varied terrain, where wide expanses of flat sandy plain are interrupted by
rugged ranges and broad river channels. The population and economic activities of the area are
concentrated mostly in the major towns of Dampier, Karratha, Port Hedland and Newman.
4.2 GEOLOGY
The geology of the Pilbara Region has been investigated and mapped in detail by the Geological
Survey of Western Australia and the Bureau of Mineral Resources.
The project area is situated at the northern end of the Western Shield, an ancient shield of
Precambrian rock that extends from Albany, on the south coast of Western Australia, to Port
Hedland. The project area occupies two major geological provinces:
to the north, Archaean rocks (about 3,000 million years old) of the Pilbara Block; and
to the south, Proterozoic sediments (about 1,800 million years old) of the Hamersley Basin.
Recent (Cainozoic) sediments form a thin surface veneer of alluvial and colluvial deposits such as
gravels, haematite and canga (scree), with some limestone and calcareous gravels occurring in
major drainage systems such as the Fortescue and De Grey. Close to the coast, saline muds,
limestone/sandstone and other sediments of marine origin occur.
4.3

GEOMORPHOLOGY, TOPOGRAPHY AND SOILS

The landforms of the project area generally reflect the nature of the underlying geology. The
project area can be divided into eight major landform units as shown on Figure 4.1. These units
are briefly described below.
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Coastal Plain

A flat, low-lying tract 2 to 10km wide, fringed to the north by mangroves, tidal creeks, salt flats,
sand overlay on river systems and areas of low coastal dunes. To the south it grades into the
Archaean Granite Plain.
Soils consist largely of sand, sand-clay and clay. Close to the coast are areas of saline muds and
marine sands. Hard, red alkaline earths and cracking clays occur in frequent patches further
inland. Most of the pipeline will traverse this unit.
Granite Plain

A region of large flat plains and low rises underlain by Archaean granite. The plains are
interrupted by occasional prominences such as dolerite dykes, silicified fault zones and granite tors
that, together with the tops of the rises, reach 30-50m above the level of the surrounding plain.
The plains are crossed by wide, braided, intermittent streams originating in the Chichester Range.
The soils of the plain are thin, consisting of hard, red, earthy sands along rivers with deep cracking
clays (gilgai) occurring occasionally over fairly large areas. Many areas have only a very thin cover
of coarse sand flanking outcrops of weathered granite. The northern portion of the transmission
line from Port Hedland to the Chichester Range will traverse this unit.
Archaean Fold Belts

A rugged landscape formed by folded Archaean greenstones, volcanics and sediments that occur
between areas of Granite Plain. The dip of the rock strata gives rise to a steep, rugged landscape.
Soils are mostly thin or absent, although some small areas of deep cracking clays are present. This
unit is generally avoided due to construction difficulties, however about 20km of the transmission
line will cross this unit south of the East Turner River.
Chichester Range

This landscape is topped by a gently-undulating plateau at an elevation of 400m. The northern
flank of the range is deeply incised by intermittent, northward-flowing rivers that form steep-sided
valleys. In the south, the range merges gradually into the Fortescue Plain.
The plateau surface is often bare of soil. The heads of valleys have patches of hard, red alkaline
earths and occasionally large, flat areas of deep cracking clays. Approximately 20km of the
proposed transmission line will cross this unit.
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Chichester Range Southern Margin

A transitional zone between the Chichester Range plateau and the Fortescue River Plain.
Elevation is similar to the Fortescue Plain at about 350-375m. Surface soils consist mostly of
scree, gravel and iron-cemented duricrust.
Fortescue Plain

An alluvium-filled depression enclosed by broad outwash fans between the southern foothills of the
Chichester Range and the northern escarpment of the Hamersley Range. Surface soils range from
colluvium, outwash fans and scree around the margins to alluvium and gravel deposits in the
watercourses. Outcrops of limestone and calcareous gravels occur across the plain. The
transmission line will traverse the Fortescue Plain at right angles, however the route has been
selected to avoid marshes and to give preference to the higher limestone outcrops.
Hamersley Plateau Margin

This landscape is formed by the north-facing escarpment of the Hamersley Plateau. Deeply incised
gorges occur along the escarpment, often following fault lines. The highest points are composed
of Brockman Iron Formation sediments.
Soils on the higher areas are skeletal. Slopes are mantled with debris ranging from pebble-sized
colluvium to boulders. In the valleys, soils consist of uncemented colluvium and gravels. The
majority of the transmission line south of the Fortescue Valley will cross this unit.
Hamersley Plateau Interior

This landform consists of a plateau at about 700m, with ridges and block remnants 900m to
1,200m protruding above it. Lower but rugged ridges protrude up to 40m above extensive sandy
and loamy plains. Many of the plains form internal drainage basins and can hold large volumes
of water after cyclonic rains. Small portions of this unit will be crossed by the transmission line
and are typically associated with Mulga Woodlands.
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4.4

HYDROLOGY AND HYDROGEOLOGY

4.4.1 Regional Hydrology and Hydrogeology
Regional Hydrology

The gas pipeline and transmission line will traverse and and semi-arid landscapes characterised
by low average annual rainfall and sporadic rainfall events. Most of the rivers, creeks and streams
in the region do not flow continuously, but require substantial rainfall events to produce flowing
conditions. There are a number of springs and permanent surface water pools in the region, but
these are not large enough to permit constant river flow.
The regional hydrology is dominated by:
the northwest flowing Fortescue River and floodplain 20 to 30km north of Newman and
south of the Chichester Range watershed; and
north flowing rivers, creeks and streams sourced in and north of the Chichester Ranges
(Turner, Yule, Peawah, Sherlock, George and Harding Rivers).
Regional Hydrogeology

The main aquifers on a regional scale are the Quaternary deposits found predominantly in the
river flood plains and deltas. Significant volumes of water are abstracted from the alluvial and
colluvial deposits, cherts, calcrete limestone and dolomite. There are also significant groundwater
resources in the Proterozoic Hamersley Group which outcrop as the Hamersley Range east and
north of Newman to the Fortescue River Plain.
4.4.2 Local Hydrology and Hydrogeology
Local Hydrology

Karratha to South Hedland

The gas pipeline will traverse the Turner, Yule, Peawah, Sherlock, George, Jones, Harding
and Nickol Rivers. These rivers become part of the coastal tidal flats up to 8km from the
sea and the pipeline will generally cross them on the boundary between freshwater and
areas influenced by tidal effects.

IM

South Hedland to Chichester Range

The transmission line will just cut across Coonarie Creek and another tributary of the Yule
River (just south of Woodstock). North of Woodstock, the creeks and streams of the Turner
River will be traversed. The Turner River flows northwards to the west of the
transmission line, its tributaries generally flow NW to NNW. The river does not flow
continuously, although there are a number of springs and permanent water pools in the
area which will be avoided.
Fortescue River Plain

The transmission line will traverse the Fortescue River Plain for approximately 30km. The
riverbed itself follows an extremely braided and meandering path across the floodplain.
It does not flow continuously, however flooding is common following significant rainfall
events.
Fortescue River Plain to Newman

The transmission line will not cross any significant watercourses except for the headwaters
of Coondiner Creek and Weeli Wolli Creek.
4.4.3 Water Resources
The water resources along the proposed transmission line and pipeline are broadly summarised
as follows:
No substantial permanent surface water resources are currently available from springs or
waterbodies due to their small size and sporadic occurrence.
Significant groundwater resources are available from the Quaternary deposits found in the
main river floodplains, e.g. Fortescue, Yule etc. These generally unconfined aquifers have
existing bores and wells which supply homesteads and town and mining populations.
Water quality is generally good, although the salinity increases nearer the coast, and there
are some saline groundwaters in the Fortescue Plain.
Groundwater resources are available in the Precambrian rock units, namely the Hamersley
Group and Fortescue Group. Apart from groundwater abstraction due to mining activities
and a small number of private bores, these resources are generally not utilised.
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Major river and creek systems produce substantial ephemeral fresh water flows, but these
have not been harnessed except on the Harding River, which is upstream of the pipeline
route.

4.5 CLIMATE
The project area is located in the Australian Arid Zone and has a sub-tropical arid climate that
is characterised by low and erratic rainfall, extremes of temperature and high evaporation rates.
Long-term climatic data are available from meteorological stations at Newman, Port Hedland and
Karratha. Data from these stations are taken from Climatic Averages Australia (Bureau of
Meteorology, 1988).
Maximum and minimum temperatures are highest in summer and can reach 49°C in the shade.
The temperature range is greatest in inland areas, with Newman averaging both the highest
maxima and the lowest minima of the three major centres. These extremes may have an influence
on the performance of the plant and equipment.
Relative humidity is generally low to moderate, decreasing inland. The lowest relative humidities
occur in Newman in the months of September to December. Tropical storms and cyclones may
result in greatly increased humidity for short periods.
4.5.1 Rainfall and Evaporation
Rainfall in the region is mainly associated with tropical cyclones and thunderstorms in mid to late
summer, although the region receives occasional rain in winter. Rainfall is unpredictable and the
bulk of the annual rainfall is usually received in a few intense events. The variation in rainfall
from year to year is often great. Widespread flooding is often associated with the cyclonic rainfall
and the project components will be designed to cope with these events.
As a result of the generally high temperatures and low humidities, evaporation rates are extremely
high. Evaporation generally exceeds rainfall during all months of the year across the Pilbara.

- 40 -

Dew
Dews are common in coastal areas and can be heavy at times. Whilst the frequency of dews is not
recorded it is recognised that dews represent an important component of moisture supply for flora
and fauna.
4.5.2 Wind
Wind patterns are dictated by the seasonal movement of atmospheric pressure systems. During
summer, winds in north-western Australia are dominated by easterlies and south-easterlies.
During winter, westerlies are dominant.
Wind data shown on Figure 4.2, show that Port Hedland has a strong easterly component in winter
and a strong northwesterly component in summer, while Newman experiences easterly winds
which dominate throughout most of the year.
Tropical cyclones occur mainly in the second half of summer and can produce extremes of wind for
periods of several days. The project components will be designed to withstand the cyclonic wind
conditions.
4.6

VEGETATION AND FLORA

4.6.1 Introduction
The project area lies within the Fortescue Botanical District portion of the Eremaean Botanical
Province (Beard, 1975; 1980; 1990). The vegetation is essentially tree and shrub-steppe
communities, with short bunch-grass savanna on heavy soil, generally alluvial, plains. Mulga
communities occur in some valleys, while river red gums, coolabahs, cadjeputs and various wattles
dominate riverine fringing woodlands and forests.
Fortescue Botanical District plant communities are dominated and characterised by eucalypt trees,
wattle, small trees and shrubs, spinifex (mainly Triodia pungens and T. wiseana) and various
bunch grasses, most commonly species of Eragrostis and Aristida. The plant communities, their
dominant species and the other plants in them are, for the most part, common and wide-ranging.
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The following is a summary of the findings of vegetation and flora investigations undertaken for
this project. A detailed description of the vegetation and flora of the project area is presented in
Appendix B.
4.6.2 Vegetation Communities
All of the pipeline route and the northern 220km of the transmission line route will be in Abydos
Plain vegetation systems. The two routes will, however, traverse different types of vegetation
within the Abydos Plain unit. The southern 180km of the transmission line route will be in
Chichester Plateau, Fortescue Valley and Hamersley Plateau vegetation systems.
Most of the pipeline route will be on largely treeless plains with a short bunch-grass savanna.
Shallow depressions have denser taller grass cover, and there are claypans with sparse cover and
extensive bare areas. There are also patches of snakewood bush (Acacia xiphophylla) and larger
areas of spinifex, especially tree and shrub steppe, near creeks and rivers, on gravelly soil qnd
caicrete, on footslopes of hills and on sand. Kanji (Acacia inaequilatera) is the principal shrub or
small tree in the steppe.
More than half of the transmission line route, from a few kilometres south of Port Hedland to the
Chichester Range, will be in Abydos Plain vegetation shown by Beard (1975) as Kanji
(Acacia inaequilatera) and spinifex, mainly Triodia pungens, shrub steppe on granite plain. On
areas of stony ground, calcrete and sand and along some creeks and drainage lines spinifex and
other grasses are more commonly dominant. Occasionally there are areas with various species of
smaller shrubs.
From the Chichester Range to Newman, the principal vegetation along the transmission line route
will be snappy gum (Eucalyptus leucophloia) tree steppe and Kanji shrub steppe. There are also
relatively small areas of mulga (Acacia aneura) woodland, cracking clay soil vegetation and
riverine woodland and thickets.
The pipeline and transmission line routes both cross river, creek and drainage lines, which have
a diverse variety of herbaceous, shrub and tree vegetation. Dominants are generally river red
gums, coolabahs, cadjeputs and smaller species of the genera Eucalyptus, Acacia and Helaleuca,
which occurs in riverine woodlands, forests and thickets.
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4.6.3 Rare and Significant Flora
No Declared Rare Flora or Priority Flora were identified during the field surveys by Dames &
Moore along the routes or within 300m of them, but two Priority Flora - Acacia glaucocaesia (P3)
and Brachychiton acuminatus (P4) - were found within 1km of the routes and probably occur much
closer. The Acacia was found on plains near Salt Creek and Whim Creek, and the Brachychiton
was found in a northern Hamersley gorge near the Newman-Port Hedland railway.
nwWAOQWI
4.7.1 Zoogeography
The project area lies within the Eyrean zoogeographic sub-region, which includes the whole of the
Australian and zone and consequently the Pilbara. The fauna of the Pilbara is relatively poorly
documented but is known to vary considerably between the coast and the hot, dry inland. Owing
to the low diversity and broad overlap of habitats there are few significant concentrations of fauna,
although the highest concentrations and diversity tend to be found in areas of denser vegetation
and higher water availability, such as near riverbeds and waterholes. The population density of
all types of fauna may change markedly with successive good or bad seasons.
Although vertebrate fauna occupy or utiise all parts of the area affected by the pipeline, power
station and transmission line, none are believed to be exclusive to it. Most vertebrate fauna in the
region tend to be very hardy and either nomadic or migratory (in the case of higher vertebrates),
or cryptic and able to aestivate (in the case of frogs and reptiles).
4.7.2 Rare Fauna
No rare fauna were observed or recorded along the routes of the gas pipeline or transmission line
during the field survey by Dames & Moore. However, evidence of Pebble-mound Mouse activity
was recorded a few kilometres from the transmission line route.
Schedule 1 fauna that could be present in the project area include the Pebble-mound Mouse
(Pseudomys chapmani), the Bilby (Macrotis lagotis), the Lesser Stick-nest Rat (Leporillus apicali.$),
and the Grey Falcon (Fako hypoleucos).
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Schedule 2 species which may be present are the Pilbara Rock Python (Morelia olivaceous barroni)
and the Peregrine Falcon (Falco peregrinus).
Other significant fauna, not formally gazetted as Schedule 1 or 2 species, which may occur in the
project area are the Ghost Bat, Rothschild's Rock-wallaby, Orange Horseshoe-bat and Long-tailed
Dunnart.
Further details of these species are provided in Appendix B.
4.8

ABORIGINAL HERITAGE

Archaeological and ethnographic surveys are currently underway to determine the presence of any
Aboriginal Archaeological sites or areas of cultural significance along the pipeline and transmission
line routes. PEL has also held and is continuing to hold extensive discussions with representatives
of local Aboriginal groups as detailed in section 6.5.2 and Appendix C3.
4.8.1 Gas Pipeline
An archaeological consultant has been retained to investigate the existence of archaeological and
ethnographic sites along the pipeline route in consultation with relevant Aboriginal groups.
A literature search for existing known sites was completed in the initial studies of the routing of
the pipeline. The consultant has since surveyed the pipeline route in detail and has identified
many archaeological sites which had not been previously recorded. These sites generally comprise
scatters of stone artefacts and grinding materials. The distribution of material demonstrated
highly variable density characteristics across the landscape, with concentrations focussed along
river and stream courses.
The exact locations of pipeline river crossings are not defined at present. However, when survey
data is available, detailed Aboriginal studies will be carried out at those crossings where it is likely
Aboriginal sites have been identified. For all Aboriginal sites which require disturbance, PEL will
meet the requirements of the Aboriginal Heritage Act (1972-1990).
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Investigations have indicated that there are no ethnographic sites which are likely to be affected
by the pipeline, except for one site on the west bank of the Sherlock River. The pipeline will be
diverted to avoid this site.
4.8.2 Power Station
Surveys of the power station site have indicated that there are no Aboriginal sites which are likely
to be affected by the construction and operation of the power station.
4.8.3 Transmission Line
No archaeological sites have been identified to date that are likely to be affected by the
construction and operation of the transmission line.
To date, investigations of the transmission line route have identified no ethnographic sites that
are likely to be affected by the construction and operation of the transmission line, except for one
site near the southern boundary of Yandeearra. When the survey is complete the line will be
diverted to avoid this site.
4.8.4 Summary
A detailed report describing the results of the Aboriginal heritage studies will be submitted to the
Museum for assessment when the study is completed.
No Aboriginal sites will be disturbed by this project until all conditions under the Aboriginal
Heritage Act are met.
4.9

EUROPEAN HERITAGE

No significant areas of European Cultural heritage have been identified that are likely to be
affected by the project.
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4.10 EXISTING LAND USE
4.10.1 Private Property
There are three blocks of freehold land near Roebourne so shown on Figure 3 and 4 of Appendix D.
These blocks are presently used for pastoral purposes. The pipeline will be in close proximity but
will not cross these blocks.
4.10.2 Pastoral Leases
The Gas Pipeline

The area of land between Karratha and Port Hedland is predominantly used for pastoral activities.
The pastoral leases that will be crossed by the proposed pipeline are (from west to east):
Karratha Station
Mt Welcome
Warambie
Sherlock
Mallina
Mundabullanga
Boodarie

-

Hamersley Iron Pty Ltd (Mr M. Godlonton);
Mt Welcome Pastoral Co. Pty Ltd (Mr J.C. Walker);
D. Mattey and W. Sambell;
Mr P.G. Cooke;
Richard Apel Pty Ltd (Mr R. Apel);
Munda Pastoral Company (A. McTaggart); and
Mundeena Pty Ltd (Mr P.G. Hardie).

Power Station

The power station will be located on crown land vested in the Port Hedland Town Council.
The Transmission Line

The transmission line route between Port Hedland and Newman will traverse land used
predominantly for pastoral activities.
The proposed transmission line will cross a number of pastoral leases:

0

Boodarie

-

Mundeena Pty Ltd (Mr P.G. Hardie);

Yandeearra

-

Mugarinya Aboriginal Community Inc. (Mr G. Elliot);

Woodstock

-

Mumballjari Community Inc. (Mr L. Ankie);
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Abydos
Kangan
Wallareenya
Tabba Tabba
Indee
Mulga Downs
Marillana

-

Mumbalijari Community Inc. (Mr L. Ankie);
Mugarinya Aboriginal Community Inc. (Mr G. Elliot);
Dr W. Manton;
Dr W. Manton;
Mr C. Brierly;
Hancock Resources (Mr S. Hoosen); and
Pilbara Pastoral Co. (Mr C. Patterson).

Substation Newman/Yandi

The proposed substation at Yandi will be located on the existing mineral lease held by BHP Iron
Ore. The proposed substation at Newman will be located on a special lease held by BHP Minerals,
Mitsui - C. Itoh and C.I. Minerals to carry on operations connected with Mt Newman mining
operations.
4.10.3 National Parks and Reserves
There are three conservation reserves managed by the Department of Conservation and Land
Management within the Karratha to Port Hedland to Newman area. These include the Karijini
(Hamersley Range) National Park, the Millstream Chichester National Park and the Mungaroona
Range Nature Reserve. None of these will be directly affected by the project.
The Yandeearra, Abydos and Woodstock Aboriginal Reserves are also located within the area.
These reserves are for the protection of Aboriginal Heritage. The Abydos and Woodstock Reserves
are vested in the WA Museum for "preservation of Aboriginal cultural materials and historic
buildings and grazing".
The Abydos and Woodstock Reserves have also been listed with the Australian Heritage
Commission (AHC) as areas containing significant interest to Aboriginal communities. The listing
describes the area as containing engravings and paintings on the piles of granite and dolerite
which rise from the sandy plains. The AHC listing also notes that a number of significant faunal
habitats and extensive drainage lines occur within the reserves. Most of these areas will be east
of the transmission line.

Im

4.10.4 Tourism and Sightseeing
Recreational activities undertaken in the Pilbara region include fishing, swimming, crabbing,
picnicking, horse-riding, whale watching, bird watching, turtle watching, shell collecting and,
bushwalking along heritage trails. Viewing of Aboriginal rock art, shipping operations and
undertaking tours of industry operations are also popular activities.
The national parks such as Karijini (Hamersley Range) National Park, Millstream and Chichester
National Park are also popular tourist attractions due to the unique landscape features.
4.10.5 Exploration and Mineral Leases
Numerous exploration and mineral leases will be traversed by the pipeline and transmission line.
Most of the leases are within the Hamersley Ranges and all these leaseholders have been contacted
and advised of the project.
4.11 EXISTING SOCIAL ENVIRONMENT
4.11.1 Social Profile
The Pilbara Region
The Pilbara region occupies an area of approximately 510,335 square kilometres in the North West
of Western Australia. The entire region has a population of approximately 50,000 which relies
mainly upon pastoralism, mining of iron ore and other minerals, salt harvesting and offshore oil
and gas projects, fishing and tourism.
Aboriginal activities and interests occur throughout the Pilbara region.
Town of Port Hedland
The Town of Port Hedland is located 1,763km north of Perth. In 1991 (Australian Bureau of
Statistics (ABS), 1991), the combined population of Port Hedland and South Hedland was 11,349.
This is a decrease of 13.2% from the 1986 census level. This decrease can be attributed to a
decline in number of workers required by major employers of the region including the industrial
operations of BHP Iron Ore, the Cargill salt harvesting from the solar evaporation of sea water,
and the Government Departments and Authorities at Port Hedland.
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The more established area of Port Hedland on the coast has areas for stockpiling raw resources.
Five public and private shipping berths handle in excess of 40 million tonnes of annual throughput
transported to South East Asian destinations.
Port Hedland also maintains an airport for domestic and international flights.
Shire of Roebourne

The Shire of Roebourne is comprised of a number of industrialised towns including Karratha,
Wickham and Dampier. Shire activities are now centred around the large scale industrial
operations associated with iron ore mining, salt production and gas and oil exploration. The older
towns of Cossack, Roebourne, Point Samson and Whim Creek were established to support the early
mining, pastoral and fishing activities, which continue today, and there is a developing tourism
industry.
The town of Karratha is the administrative centre for the shire. It is also the regional centre for
many businesses and government departments. The population of Karratha reached 11,288 by
1991 (ABS, 1991), an increase of 15.5% over the 1986 figure of 9,533. The community has a
relatively young population with 75.3% of persons below the age of 40 years.
Shire of East Pilbara

Newman is the largest town in this shire with a population of 5,628 (ABS, 1991). It had a total
of 4,899 residents in 1986 and has therefore grown by 12.9%. The town's activities are centred
around the BHP Iron Ore operations at Mt Whaleback. There are approximately 1,550 workers
employed by this operation.
Other towns in the shire include Marble Bar, Nullagine, Shay Gap and Telfer.
The established pastoral industry continues, and there is also a developing tourism industry.
Shire of Ashburton

The Shire of Ashburton has a population of approximately 9,000 people. In 1991 (ABS), the main
centre of Tom Price has a population of 3,634 which is only slightly more than the 1986 figure of
3,435. As with other local government areas within the Pilbara, shire functions revolve around
mining, pastoral activities, fishing and oil and gas at Onslow.
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5.0 ENVIRONMENTAL EFFECTS AND MANAGEMENT
5.1 INTRODUCTION

The following sections on environmental effects describe types of impacts that could be expected
for each resource in the natural, human and cultural environments, and potential initial and
residual impacts. For the purposes of this document, all 'environmental impact has been defined
as a modification in the status of the environment, as it presently exists or is anticipated to be, by
a proposed action.
Environmental impacts can be positive (beneficial) or negative (adverse). They can occur either
as a primary result of the action (direct) or as a secondary result (indirect). They can be
permanent or long-lasting (long-term), or temporary or of short duration (short-term). Impacts can
vary in degree or magnitude from no change, or only slightly discernible change, to a total change
in the environmental condition.
This section discusses the potential effects of the project and sets out the proposed management
procedures. It is structured in three parts: the Gas Pipeline, the Power Station and the
Transmission Line. Each part of the project is examined in terms of its construction and operation
phases. The discussion of each potential impact is followed immediately by a description of the
proposed management procedures. A series of tables at the end of the section (Tables 1 to 6)
summarise the specific impacts and management procedures for each section of the pipeline and
transmission line routes and for the power station.
5.2

GAS PIPELINE CONSTRUCTION PHASE

5.2.1 Vegetation Disturbance
Impact
Vegetation, except for yet to be identified selected trees, will be removed from the pipeline route,
to a width of approximately 30in. At the terminal and intermediate scraper station an area of
50m x 80m will be cleared, and at the intermediate valve stations an area of 25m x 50m will be
cleared. Vegetation will also be disturbed to accommodate pipe stockpiles and laydown areas,
borrow pits and access tracks. The total area cleared and disturbed will be approximately 650ha.
During the route selection and design to date, significant stands of vegetation and other known
environmentally sensitive areas were avoided where possible.
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Management
About 96% of the cleared land will be rehabilitated following construction, as described in Section
5.8.
Wherever possible, clearing will be done only to ground level and disturbance to the soil or plant
rootstock will be minimised. All service areas required for actual work activities will have the top
soil removed and stockpiled. (Refer to Commitment 16.)
During the pipeline construction, PEL will identify and flag areas of significant vegetation within
the construction areas. Only that vegetation which is required to be removed for construction
purposes will be affected, i.e. only vegetation along the pipeline. (Refer to Commitment 17.)
Construction of the gas pipeline will take about 5-6 months and this could occur at any time of the
year, depending on when approval to proceed with implementation of the project is authorised to
the satisfaction of PEL.
5.2.2 Rare Flora

Impact
No rare flora have been found that will likely be affected by the construction of the pipeline.

Management
The route of the pipeline has been designed to avoid, as much as possible, areas of unusual
topography (such as rock outcrops, river channels and mudflats), where rare or significant flora
species are most likely to be found. Construction in these areas is also undesirable for engineering
reasons.
5.2.3 Fauna Habitat

Impact
The majority of the pipeline route, over 200km, is through land currently used for grazing. The
remaining 15km is across riverine vegetation which, due to a greater habitat diversity, is likely
to be significant to more local fauna than the spinifex and grass covered plains.
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Approximately 35ha of rivenne fauna habitat will be cleared during construction, of which
approximately 15ha will remain permanently cleared of large vegetation that would prevent access
by 4WD vehicles. All of the habitat types which will be affected have been found to be common
and widely-distributed across the Pilbara in comparison to the area of disturbance. Recently
reported sightings of rare fauna including Spectacled hare-wallabies, Bilbies and Pebble-mound
mice indicate that these species are present near the project area but no sightings or other direct
evidence of any rare species were found in the vicinity of the pipeline route.
Management

PEL will ensure that the contractor instructs all construction personnel about the ecological
significance of the riverine vegetation. (Refer to Commitment 18.)
All firearms will be banned. (Refer to Commitment 19.)
5.2.4 Barrier Effects
Impact

Linear disturbances such as that which will be created by the construction of the pipeline can
create barriers to movement of smaller animals and subdivide territories. In this case, the
progressive nature of the pipeline construction schedule means that the area of active disturbance
will be limited. Progressive rehabilitation behind the construction "front" will limit the effective
length of the barrier at any one time. The majority of small Pilbara animals do not need to travel
regularly to water, so the barrier effect will mostly be restricted to those territories directly
impacted by clearing.
Management

PEL will ensure that the easement is rehabilitated and will monitor the success of the
rehabilitation to minimise any potential barrier effects.
All open trenches will be inspected each day and any fauna which has been accidentally trapped
will be noted and released. (Refer to Commitment 20.)
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5.2.5 Soils and Erosion

Impact
A trench up to 2.0m deep and 0.7m wide will be dug for the laying of the pipe. This trench and
associated construction activity will constitute the majority of soil disturbance. The trench will
be dug by mechanical excavator, with blasting restricted to a few areas of hard rock. Before
excavation, topsoil and root material will be stripped to an appropriate depth (usually between
15cm and 30cm) and windrowed for later use in rehabilitation. Up to 30km of top soil will be
removed in front of the trenching, and up to 10km of trench will be open for pipelaying and
backfilling activity at any one time.

Management
After laying of the pipe, the trench will be backifiled and compacted. Excess material will be
mounded over the pipe with periodic breaks to allow natural surface flows. The stockpiled topsoil
will then be spread over the surface. In this way, the length of time during construction that each
section of the route is susceptible to wind or water erosion will be kept to about four weeks.
Erosion during this time is expected to be minimal.
Wherever removal of the topsoil results in ground deterioration through vehicle usage, then
suitable material will be imported to overcome the "dust-bowl" and/or "bog" problems.
A lesser amount of disturbance will be created by borrow pits that are dug to supply construction
material and if!. The majority of borrow material will be river sand taken from local rivers.
Wherever possible, existing sand extraction areas or active borrow pits will be used. If new sites
are required, they will be developed according to the standards set out in the BHP -Newman
Guidelines and Objectives for Borrow Pit Development and Rehabilitation, presented in
Appendix E. (Refer to Commitment 21.)
5.2.6 Dust and Noise

Impact
Noise from construction activities is unlikely to be a problem over the majority of the route due
to its remoteness.
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There are no areas close to towns, station homesteads or other settlements that are expected to
require blasting. Exact areas that may require blasting will be determined by detail geotechnical
surveys.
Management

In areas closer to habitation (largely near Karratha and Port Hedland), construction activities will
be restricted as necessary to comply with the requirements of the neighbourhood noise provisions
of the Environmental Protection Act 1986. (Refer to Commitment 22.)
Generally dust will not be a problem to the due to the remoteness of the gas pipeline. However,
dust control measures will be required in the proximity of the construction area, to limit dust
particulates in the area of welding and coating of pipeline joints. Water sprays will be used to
control dust in these areas, and along the access roads where dust becomes a problem.
Any blasting will comply with statutory requirements.
5.2.7 Rivers and Creeks
Impact

Drainage channels have the potential to erode when disturbed by construction activities. The most
sensitive areas are the banks of the channels.
Management

To minimise erosion potential, PEL will ensure that clearing on river and creek banks will be kept
to the absolute minimum necessary for the laying of the pipe. Within the river channels, the
pipeline will be weighted down with concrete anchors or similar structures to ensure stability
under flood conditions. The construction will have no effect on the flow characteristics of the
streams which are normally dry, and all stream channel disturbance will be landscaped to a form
similar to that which existed prior to pipe laying. The pipeline trench will have sack breakers
installed at each side of the river crossing so that water entering the trench will not escape to the
river causing erosion. (Refer to Commitment 23.)
The river banks will be stabilised using such methods as, stabilised sand bagging, rock mattresses,
rip-rap or such alternatives as appropriate; to ensure protection against erosion; where required
stabilised sand bags filled with soil and seed to accelerate regeneration will be used.
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5.2.8 Groundwater
Impact
Due to the relative shallowness of the pipeline excavations and the aridity of the region, the
construction activity is not expected to intersect permanent groundwater along any part of the
proposed route. There will therefore be no direct impacts on the groundwater.
Management
Indirect impacts such as contamination by oils, domestic sewage or other wastes will be avoided
by the following means:
waste oils, solvents and other toxic materials will be collected and removed from the site
for recycling or disposal in a Shire Council-approved liquid waste disposal area;
sewage and suilage from temporary construction camps will be disposed of via a small
number of widely-dispersed pit toilets, septic systems or chemical treatment systems; and
all general refuse will be collected and either buried in pits or transported to the local
Municipal Council approved disposal sites, or as required by local authorities. New pits
will be dug at the site on already disturbed ground, if there are no suitable existing pits.
5.2.9 Viewscape
Impact
The construction activity will be visible from areas close to public roads. This visibility will occur
only over a small proportion of the route. In these areas, the construction activity will present a
relatively unobtrusive and temporary profile. In a region like the Pilbara, where heavy machinery
and construction activities are regular sights, it is considered that visual effects will be minimal.
5.2.10 Hydrostatic Testing
Impact
The completed pipeline will be hydrostatically pressure-tested to verify that it is capable of
withstanding a pressure beyond the proposed maximum operating pressure.

- 56 -

The pipeline will be tested with fresh potable water, sourced from either town water supplies at
each end or from suitable water bores near the pipeline. Where insufficient water supply exists
due to slow flow rate from existing or new bores, small holding dams may be constructed a few
weeks ahead of testing. The dam would be plastic lined and some 80 metres square by 1½ metre
deep, constructed of earth bund walls. A quantity of 7,000m3 of water is required for cleaning and
testing each pipeline section. The dam would be removed and rehabilitated following completion
of testing. A corrosion inhibitor selected from EPA approved products, such as Chemtreat 649A,
will be added to the water to protect the pipeline from internal corrosion.
Approximately 501m long sections of pipeline will be tested, such that the end of each test section
corresponds with the Harding, Sherlock, Peawah and Yule river locations.
Management

The test water will be disposed of into the riverbeds, or back into the holding dams, for soakage
and/or evaporation. Aeration spraying at disposal sites will be used to instigate the breakdown
of the biodegradable inhibitor. (Refer to Commitment 24.) Other contaminants will be non-toxic
and will essentially comprise ferric oxide miiscale. This will be evidenced as brown colour in the
water.
Each test section will need to discharge some 7,000 cubic metres of water, which will be contained
within sand bunds in the riverbed if considered necessary.
5.3

GAS PIPELINE OPERATION PHASE

5.3.1 Clearing
Impact

About 15ha of the easement will remain permanently cleared of tall trees and shrubs to
accommodate pipeline access and infrastructure. This will constitute a minor barrier to the
movement of small fauna and will be visible in some areas from public roads. Neither of these
impacts will be of any greater significance compared to any other of the numerous small tracks
that exist in the area. Erosion and dust from the cleared areas are expected to be of similarly
minor consequence as ground will be covered by grasses and other low vegetation. Routes will be
cleared for access to the valve stations along the pipeline.
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Management

Where ever possible, existing tracks will be used for access. Regular visual inspections of the
pipeline route will be carried out both by land and from the air.
5.3.2 Safety
Impact

Like all gas pipelines, the proposed pipeline could present a fire or explosion hazard if ruptured
or leaking.
Management

The risk of accidental damage by earthmoving equipment (the most common cause of gas pipeline
ruptures in urban areas) will be minimised by the provision of warning signs at strategic locations
as required along the route. The risk of rupture or leakage due to pipe flaws will be minimised
by visual, non-destructive testing and pressure testing during construction. The potential for pipe
failure due to corrosion will be minimised through the use of anti-corrosion coatings and cathodic
protection. The cathodic protection system will be checked periodically to monitor for changes in
status which could indicate possible corrosion of the pipeline. Secure anchoring and protection of
the pipe in river crossings will minimise the risk of pipe failure during flood events.
In the unlikely event of a rupture or significant leak, automatic valves along the route will close
and minimise the amount of gas that can escape. The power station at Port Hedland will have an
automatic diesel fuel back-up facility in case of a loss of its gas supply.
5.4

THE POWER STATION CONSTRUCTION PHASE

5.4.1 Vegetation Disturbance
Impact

Approximately lOha of land will be cleared for the construction of the power station. The site
selected for the power station is situated close to South Hedland and the grassland vegetation has
been used for pastoral purposes. The overall effect of the loss of vegetation in the area is
considered to be small.
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Management

All areas not required for permanent facilities outside the power station boundary will be
revegetated. (Refer to Commitment 25.)
5.4.2 Rare Flora
No rare or significant flora or vegetation types have been found in the vicinity of the power station
site.
5.4.3 Fauna Habitat and Disturbance
Impact

Clearing for the power station will result in the loss of approximately lOha of fauna habitat. This
habitat is already used for pastoral purposes and fauna casualties during construction will be
restricted to small, animals with restricted mobility such as lizards and invertebrates. No habitats
of rare or significant fauna have been found on or near the power station site.
5.4.4 Noise
Impact

Noise levels resulting from the construction of the power station will be similar to those from other
industrial construction activities. Noise impacts on the nearest residences are expected to be
minimal.
Management

If blasting is required, noise and vibration will be minimised by the use of careful blast design and
other measures such as delayed detonation sequences. PEL will ensure that construction activity
will at all times comply with the requirements of the neighbourhood noise provisions of the
Environmental Protection Act 1986. (Refer to Commitment 22.)
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5.4.5 Dust
Impact

Dust from construction activities will be minimised by the following measures:
minimisation of clearing;
early rehabilitation or stabffisation of disturbed surfaces;
avoidance of unnecessary machinery movements; and
damping down with water trucks or sprays as necessary.
Management

These measures will be used to ensure that dust from the construction does not create a nuisance
or hazard to the human or natural environment of the area. (Refer to Commitment 22.)
5.4.6 Viewscape
The power station site is located close to the North West Coastal Highway and will be visible from
the highway. Industrial construction activity is a common sight in the region and it is not
expected that the power station project will cause inconvenience or offence to residents or travellers
in the area. No significant scenic views will be interrupted by construction.
5.5

POWER STATION OPERATION PHASE

5.5.1 Noise
Impact

A noise study carried out by a consultant (Sound and Vibration Technology, 1992) predicted the
sound contours for the proposed power station under worst-case conditions using the following
assumptions:
maximum load, with eight turbines (long-term maximum number of turbines) operating
in large low-noise enclosures;
atmospheric inversion conditions;
unfavourable winds; and
0

no auxiliary noise suppression equipment such as turbine exhaust silencers.

The study predicted that the 35dB(A) contour will be 3.5-4km from the proposed station.
Regulations currently being drafted by the Environmental Protection Authority set a limit of
40dB(A) on noise levels in residential areas at night, with a 5dB(A) penalty likely to be applied for
tonal components. The noise study concluded that the proposed power station design, with large
low-noise enclosures, may have difficulty complying with the draft EPA regulations at sites located
within a 4km radius of noise sensitive premises under worst-case conditions.

Management
As a result, PEL has located the power station a sufficient distance from any noise sensitive
premise so the EPA regulations will be met and will require a buffer zone around the site to avoid
future problems with neighbours (refer to Figure 1.2).
5.5.2 Air Emissions

Impact
The major air emissions from the power station will be oxides of nitrogen (NOr), with sulphur
dioxide (SO2) also being emitted at times when the station is running on diesel fuel.
PEL commissioned a study (Steedman, 1992) to examine the likely quantities and impacts of air
emissions from the power station. The study employed the worst-case model MAXMOD and the
steady-state model AUSPLUME to predict pollutant concentrations downwind of the power station.
These models are the standard ones used by the EPA in assessing and setting policies for air
quality in Western Australia.
The study assumed that the following ground level ambient air quality standards will be applied
to the power station emissions:
for nitrous oxide (NO2), a ninth-highest hourly concentration of 320pg m3 (not exceeded
99.9% of the time), as recommended by the National Health and Medical Research Council
(NHMRC); and
for SO2, a ninth-highest hourly concentration of 350 jig m and a never-to-be-exceeded limit
of 7001ig m3, as set out in the EPA's Environmental Protection (Kwinana) (Atmospheric
Wastes) Policy 1992.
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The air quality study produced the following findings:
Using MAXMOD, it was shown that, with the turbines operating on natural gas the
proposed power station will only exceed the likely one-hour average standard of NO2 if the
station is expanded to 6 or 8 turbines. For both of these turbine configurations, MAXMOD
predicted that the standard will only possibly be exceeded for unstable conditions, low
windspeeds and low strong inversions.
Under normal operating conditions (simulated using AUSPLUME and actual
meteorological data collected at Port Hedland by Mount Newman Mining Company in
1978), it was predicted that the one-hour average ground level concentrations of both NO2
and SO2 will be well below the likely standards when operating on either natural gas or
fuel oil.
Although small quantities of particulates will be emitted from the power station, the
concentrations predicted in initial modelling were so low that no further modelling was
deemed necessary.
It was predicted that the power station will be able to meet the likely EPA standards for
air emissions when operating up to 8 turbines on either natural gas or diesel fuel.
An initial study by PEL of the proposed power system configuration indicates that the level of
greenhouse gas emissions attributable to BHP Iron Ore loads is expected to be reduced, primarily
because of the elimination of diesel generators at Newman.
In addition, while operating on natural gas, there will be a reduction or total elimination of SO2
emissions from the GTs.

Management
During operation, air quality monitoring will be carried out to ensure that the air emissions comply
with EPA standards. (Refer to Commitment 26.) PEL does not believe that emission control
equipment will be necessary.
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5.5.3 Liquid Emissions

Impact
There will be no liquid emissions from the power station site, except for clean stormwater.

Management
Storrnwater drainage on the site will be designed so that runoff is directed away from areas where
it could become contaminated by oils or other toxic materials. Runoff from any areas susceptible
to contamination will be routed through interceptor pits to separate oils and other contaminants
before being released. Waste oils and similar materials will be collected and removed for recycling
or disposal in a Shire Council-approved disposal site. (Refer to Commitment 9.)
5.5.4 Viewscape

Impact
The power station will be visible from North West Coastal Highway and may be visible from some
residential areas in South Hedland and industrial areas in Wedgefield. Nevertheless, due to its
size and distance from the normal viewing points, it is considered that the visual impacts on the
landscape will be minimal. No significant scenic views will be interrupted by the structures.

Management
The surrounds of the power station will be landscaped and planted with vegetation to provide
visual screening and enhance the appearance of the power station.
5.6

THE TRANSMISSION LINE AND SUBSTATIONS CONSTRUCTION PHASE

5.6.1 Vegetation Disturbance

Impact
Vegetation will be disturbed along the transmission line route to a width of approximately lOin
widening to about 20m through high vegetation. Stockpiles and laydown areas will, wherever
possible, be on ground already disturbed or cleared. The total area cleared and disturbed will be
approximately 450ha.

Management
About 80% of this land will be rehabilitated following construction, as described in Section 5.8.
Vegetation will be cleared to ground level, or where possible higher, and also when possible
disturbance to the soil will be avoided.
Trees will be cleared from under the transmission line. Tall trees that are adjacent to, and could
possible fall onto the line will be removed; this does not occur frequently, except perhaps at some
major river crossings. The route of the line will be located, where possible, to minimise removal
of substantial trees.
An area of approximately 15m x 15m will be cleared at each transmission tower for construction
purposes. Care will be taken to rehabilitate and control soil erosion in the area. Rehabilitation
of the transmission line will be essentially the same as other high voltage lines in the Pilbara.
5.6.2 Rare Flora
Impact
No rare flora have been found that will likely be affected by the construction of the transmission
line. The route of the transmission line has been designed to avoid areas of unusual topography
where rare or significant flora species are most likely to be found. Several significant species have
distributions and habitats that could include parts of the transmission line route, although none
were found during the surveys. The nature of the disturbance will be such that any impacts on
such species will be minor and temporary.
Management
PEL will ensure that the area of vegetation disturbed during transmission line construction is kept
to the minimum necessary.
5.6.3 Fauna Habitat
Impact
Fauna habitat will be lost in the area cleared for transmission line construction. Some minor
barrier effects and partitioning of territories may also result. These effects will cease as
revegetation occurs, except to the extent necessary to maintain vehicle access.
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Management

All firearms will be banned. (Refer to Commitment 19.)
5.6.4 Soils and Erosion
Impact

Soil disturbance associated with transmission line construction will be minimal and confined to
the drilling of holes and excavations for the tower foundations and the formation of access tracks.
The potential for erosion or dust generation in these areas is minor and will decrease further
following revegetation.
Management

Where access tracks to and/or along the centre line of the transmission line become unserviceable
for construction vehicles, then remediation measures will be undertaken to allow traffic. The areas
will be rehabilitated (essentially in accordance with clause 5.8) after construction; if they are not
required for permanent access.
5.7

THE TRANSMISSION LINE AND SUBSTATIONS OPERATION PHASE

5.7.1 Vegetation
Impact

About lOOha of land will remain cleared in the form of access routes for maintenance purposes and
around each tower.
Management

Wherever possible, existing tracks will be used for ground access to the towers. Routine
maintenance will consist of the following:
periodic inspection of conductors, insulators and towers from the ground;
cleaning and replacement of components as required;
regular inspections from the air;
maintenance of required clearances over vegetation;
visual monitoring of the route to detect problems such as erosion or weed invasion; and
0

action to remedy observed and potential problems.
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Vegetation beneath the transmission line may need to be periodically trimmed to maintain safe
clearance. The maximum allowable height of vegetation beneath the line will be about two metres.
This will be of significance only in areas of trees or tall shrubs.
5.7.2 Mulga Communities
Impact
The transmission line will traverse approximately 20km of Mulga woodland on the Fortescue Plain
and a further 30km on the Hamersley Plateau.
The Mulga woodlands are particularly dependent on surface water flow and any major disruption
to these flows could result in large areas of tree loss.
Management
The transmission line route has been selected to follow, as close as possible, any existing roads or
tracks that have been established through the Mulga woodlands.
PEL make a number of commitments with regard to construction and operation of the transmission
line through Mulga woodlands. These are:
PEL will ensure that existing access tracks will be used wherever possible to gain access
to tower bases located in Mulga woodland;
where new access is required, PEL will ensure that the access will be 4W]) only (i.e. not
formed) and will not cause any disturbance to surface water flow;
wherever possible, clearing of vegetation through Mulga woodland will not involve the
removal of root stock. It is anticipated that vehicles will be able to negotiate around
individual tree stumps; and
Mulga trees will be trimmed using mechanical methods to maintain safe clearance from
the transmission line. (Refer to Commitment 29.)
5.7.3 Effects on Fauna
Long-term impacts on fauna from the transmission line are considered to be negligible, and will
be limited to the small area permanently cleared for access tracks. The trimming of vegetation
beneath the transmission line will have negligible effects on fauna as clearance to groundlevel will
not be required.
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5.7.4 Viewscape
Impact

The transmission line will be readily visible in places along the route where it is located close to
or crosses the Port Hedland - Newman section of the Great Northern Highway. For most of the
route, the line will be far enough from the nearest major road that it will be invisible or
unobtrusive. The greatest potential visual impacts will occur where the transmission line climbs
from the plains onto the Chichester and Hamersley Ranges. In both areas however, the
transmission line will be over 3km from a major road and it is anticipated the transmission line
towers will be difficult to see against the side of the range.
Management

When crossing the ranges and other high ground, the transmission line will follow valleys and
depressions as much as possible to minimise its visibility.
The towers for the transmission line will be constructed of galvanised steel, which initially has a
reflective surface. After a short period, weathering and dust accumulation will turn this to a dull
grey. The conductors themselves will be visible only at fairly close range and with particular
angles of the sun in relation to the line and the observer.
5.7.5 Safety
The transmission line will be constructed to international standards. The clearances beneath the
transmission line will conform to public authority standards designed to ensure public safety and
fire protection. The hazard posed by the transmission line will be no greater than other similar
transmission lines in remote areas.
5.8

REHABILITATION SUIMARY

It is the intention of PEL to rehabilitate all areas disturbed during construction that are no longer
required for the operation phase. The major disturbance types to be rehabilitated will be linear
clearings, stockpile areas, campsites, borrow pits, unwanted access tracks, river crossings and
construction sites. Rehabilitation will follow the principles and procedures developed during many
years of operations in the Pilbara. (Refer to Commitment 8.)
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5.8.1 General Principles
The following principles will apply to rehabilitation in all areas regardless of the nature of
disturbance:
It is recognised that the need for rehabilitation can be minimised by limiting the area and
degree of disturbance. Therefore, a "minimum disturbance" policy will be followed in all
stages of construction.
The aim of rehabilitation will be to return disturbed areas to a state closely approximating
their pre-disturbance condition. This will entail different rehabilitation treatments for
bushland, grazing land and near-urban areas.
Route clearing will commence with removal and stockpiling of vegetation to ground level
Following construction, this vegetation debris will be respread over the ground surface to
provide shade, erosion protection and a source of seed.
In areas where ground disturbance is necessary, vegetation clearance will be followed by
stripping and stockpiling of topsoil and root material to a depth of between 15cm and 30cm
(where soil depth permits). Following backfluing (where appropriate), first topsoil and
then vegetation debris will be respread over the ground surface.
Where soil compaction has occurred, such as on temporary access tracks and stockpile
areas, the ground will be ripped after topsoil and before vegetation debris is replaced.
It is not expected that artificial seeding will be necessary in most areas due to the close
proximity of undisturbed vegetation which will act as a seed source. Where seeding is
deemed necessary due to inadequate natural regrowth or other reasons, seed of local native
species collected in the Pilbara region will be used.
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5.8.2 Weed Control
Management
The movement of construction vehicles along the pipeline and transmission line easements
increases the potential for the spread of weeds. New infestations along the easements can
potentially impact on rehabilitation, reduce the pastoral value of the land, and take over native
species.
Management
The propagation of weeds will be controlled to the satisfaction of the Department of Agriculture
by the following (Commitment 30):
prospective borrow pit sites will be rejected if weed infestation on or near the site is
apparent;
traffic in and out of areas where weed infestation exists along the routes of the gas pipeline
and transmission line will be controlled to limit spreading of the weeds; and
the easements will be monitored for weed infestations and appropriate action taken if
infestations are reported.
5.8.3 Gas Pipeline
Rehabilitation of the pipeline route will proceed in the following steps:
Pre-construction
Clearing and stockpiling of vegetation (laydown areas will avoid areas of significant
vegetation);
stripping of topsoil where necessary; and
excavation of pipe trench.
Post-construction
Backfilling and compaction of pipe trench with appropriately placed trench breakers;
stabilisation of stream beds and banks using stabilised sand bagging or other appropriate
0

methods as necessary;
mounding of excess material over the pipeline area with breaks approximately every 30in;

spreading of topsoil;
ripping of compacted areas such as tracks, stockpile sites, etc.;
spreading of vegetation debris;
monitoring to measure success of rehabilitation; and
remedial treatments if and where necessary.
5.8.4 Power Station
The land inside the power station boundary fence will not be rehabilitated due to safety and
operational requirements.
Rehabilitation outside the boundary of the power station site will proceed as follows:
Preconstruction

Stripping of vegetation and topsoil to a depth of about 15cm.

Post-construction

Contouring and landscaping of the surrounds of the power station;
spreading of stockpiled topsoil;
ripping of compacted areas;
spreading of plant debris over the ground surface;
planting of trees and shrubs in strategic areas to provide visual screening of the facility;
monitoring to measure success of rehabilitation; and
remedial treatments if and where necessary.
5.8.5 Transmission Line
Pre-Construction

0

Stripping and stockpiling of vegetation
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Post-Construction

Ripping of compacted areas;
spreading of vegetation debris over the stripped area;
monitoring to measure success of rehabilitation;
remedial treatments if and where necessary; and
trimming necessary to maintain safety clearance beneath the transmission line.
5.8.6 Camp Sites
Temporary camps established for the construction workforce will be decommissioned at the end
of the construction phase. All buildings and other structures will be removed. Concrete slabs will
be broken up and removed or buried. Refuse pits will be filled, covered and rehabilitated. All
litter and other foreign materials will be removed to approved disposal sites. Rehabilitation will
then follow the same sequence as above:
spreading of topsoil and plant debris (stripped and stockpiled prior to construction);
ripping of compacted areas including access tracks; and
monitoring and, if necessary, remedial seeding.
5.8.7 Borrow Pits
PEL will ensure the construction contractors obtain the necessary statutory approvals before any
borrow pits are opened.
Borrow pits constructed along the pipeline and/or transmission line routes will be established,
operated and rehabilitated in line with the BHP - Newman Guidelines and Objectives for Borrow
Pit Development and Rehabilitation (Appendix E). These guidelines can be summarised as follows:
Borrow pits will be rectangular with maximum dimensions of 200m x 50m. They will be
sited at least 150m from any road and at least 50m from any watercourse (with the
exception of those intended for sand extraction, which would be located in major river
beds).
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Vegetation, followed by topsoil to a depth of 15cm, will be stripped and stockpiled at the
sides of the pit.
The pit will be excavated to a maximum depth of 1.5m.
Following extraction, the sides of the pit will be battered (contoured) to a slope of not more
than 1 in 3.
Topsoil followed by plant debris will be spread over the floor and sides of the pit.
Deep ripping will be carried out along the contour to promote water infiltration and seed
capture.
The access track will be rehabilitated as the last stage, in the same manner as the pit
floor.
Monitoring of regrowth will be carried out for several seasons to measure the success of
regrowth.
Where regrowth is not satisfactory, remedial treatments may be carried out.
5.9

SUMMARY OF ENVIRONMENTAL MANAGEMENT

The environmental impacts and management for each component of the project have been
summarised in Tables 1 to 6. These tables briefly describe the potential impacts, the location for
where the potential impacts is likely to occur, and summarises the proposed management.
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TABLE 1
IMPACTS AND MANAGEMENT - GAS PIPELINE CONSTRUCTION
Potential Impacts

Location

Proposed Management

Vegetation disturbance

River crossings

Minimisation of clearing
Minimisation of disturbance
Rehabilitation

Weeds

Complete length

Monitoring and control

Rare flora disturbance

None recorded

Minimisation of clearing
Avoidance of areas of unusual
topography and soil types
Rehabilitation

Loss of habitat

River crossings, pastoral Land

Minimisation of clearing
Rehabilitation

Barrier effects

Complete length

Progressive clearing and rehabilitation

Soil erosion

River crossings

Minimisation of soil disturbance
Rehabilitation

Dust and noise

Near townships and work area

Minimisation of ground disturbance
Control of blasting

River and creek crossings

River/Creek crossings

Minimisation of disturbance
Anchoring of pipe
Stabilisation of banks
Rehabilitation

Groundwater

Yule River

Careful handling and disposal of liquids

Viewscape

Complete length

Siting of pipeline
Burial of pipe
Rehabilitation

Hydraulic testing

Creek crossings

Spray and bund water

TABLE 2
I11PACTS AND MANAGEMENT - GAS PIPELINE OPERATION
Potential Impacts
Permanent clearing

Safety

Location
River crossings, pastoral land

I Strategic locations

Proposed Management
Minimisation of permanent clearing
Rehabilitation
Use of existing access tracks where
possible
Aerial inspection
Signposting of pipeline route
Testing of pipe
Corrosion protection
Anchoring and armourmg of pipe in river
crossings
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TABLE 3
IMPACTS AND MANAGEMENT - POWER STATION CONSTRUCTION
Potential Impacts

Location

Proposed Management

Vegetation disturbance

Whole site

Minimisation of clearing
Minimisation of soil disturbance
Rehabilitation - outside PS boundary

Rare flora disturbance

Non-recorded

Minimisation of clearing
Rehabilitation - outside PS boundary

Loss of habitat

Whole site

Minimisation of clearing
Rehabilitation - outside PS boundary

Noise

Whole site

Restriction of working hours
Blast design to minimise noise and
vibration
Compliance with neighbourhood noise
regulations

Dust

Whole site

Minimisation of clearing
Early rehabilitation or stabilisation
Avoidance of unnecessary machinery
movements
Watering of ground surface if necessary

Viewscape

-

None required

TABLE 4
IMPACTS AND MANAGEMENT - POWER STATION OPERATION
Potential Impacts

Lxzzt ion

Proposed Management

Noise

Power station

Site selection and design to meet EPA
noise standards

Air emissions

Power station

Monitoring of ambient air quality
concentrations. Air emission will comply
with EPA standards.

Liquid emissions

Power station

Recycling of cooling water
Control of stormwater runoff
Interception and cleaning of potentiallycontaminated runoff
Appropriate handling and disposal of
waste oils

Viewscape

Buffer zone

Landscaping and provision of screening
vegetation around power station
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TABLE 5
IMPACTS AND MANAGEMENT - TRANSMISSION LINE AND
SUBSTATION CONSTRUCTION
Location

Potential Impacts

Proposed Management

Vegetation disturbance

River crossings
Mulga woodland

Minimisation of clearing
Minimisation of soil disturbance
Rehabilitation

Weeds

Complete length

Monitoring and control

Rare flora disturbance

Non-recorded

Minimisation of clearing
Avoidance of areas of unusual
topography and soil types
Rehabilitation

Loss of habitat

River crossings
Hamersley Range

Minimisation of clearing
Rehabilitation

Barrier effects

Whole route

Minimisation of clearing
Rehabilitation

Soil erosion

Whole route

Minimisation of soil disturbance
Rehabilitation

TABLE 6
IMPACTS AND MANAGEMENT - TRANSMISSION LINE AND
SUBSTATION OPERATION
Location

Poteraial Impacts

Proposed Management

Permanent clearing

Access routes
Substation sites

Minimisation of clearing for access
Rehabilitation
Use of existing access tracks where
possible
Aerial inspection
Monitoring for erosion and weed
invasion

Fauna

-

None required

Viewscape

Hamersley/Chichester Ranges

Avoid, where possible, siting
transmission line in view of roads, and
along crest of hills

Safety

Whole route

Construction to international standards
Maintenance of required clearance
beneath line
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6.0 SOCIAL IMPACTS AND MANAGEMENT
6.1

EXISTING COMMUNITIES

The gas pipeline and transmission line routes were selected to avoid townsites and individual
residences. The main sectors of population which will be affected by the project are pastoralists
who lease and manage the properties through which the transmission and gas pipelines will pass;
the power station employees at Newman; and potentially the residents in Port and South Hedland.
Potential social impacts for local communities are provided in Appendix Cl.
6.2

HERITAGE ISSUES

6.2.1 Aboriginal Heritage
Impact
All studies undertaken to date associated with Aboriginal heritage along the pipeline and
transmission line routes have indicated that no significant cultural areas will be impacted by the
project.
Management
PEL will ensure that the relevant surveys are completed to the satisfaction of the Department of
Aboriginal Sites. (Refer to Commitment 7.)
6.2.2 European Heritage
No significant areas of European heritage have been identified, that will be affected by the project.
6.3

EXISTING LAND USES

6.3.1 Private Property
The proposed gas pipeline will be in close proximity, but will not cross three blocks of freehold land
in the Roebourne Region. These blocks are predominantly used for pastoral activities and PEL will
seek rights of access in accordance with appropriate regulations if entry to these blocks is required.
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6.3.2 Mining Tenements and Leases
Impact

The proposed pipeline and transmission line route will cross a number of exploration and mining
tenements and leases as defined under the Mining Act (1978).
Management

PEL will comply with the statutory requirements with regard to these leases. (Refer to
Commitment 27.)
6.3.3 Pastoral Leases
Impact

Construction of the gas pipeline, power station and transmission line may interrupt the existing
pastoral activities. Potentially adverse impacts will include disturbance to stock, temporary
obstruction of tracks, loss of pasture and increased noise and dust. In general, these potential
impacts will be short-term.
Management

PEL will continue discussions with local land holders during the construction period and will
comply with statutory requirements. (Refer to Commitment 28.)
The limits of construction activities outside approved easements will be predetermined by PEL in
consultation with landowners, with activities restricted to and confined within those limits. All
construction vehicle movement outside the easement will be restricted where practicable to
predesignated roads and tracks (Commitment 1).
A programme for handling and resolving complaints will be established by PEL prior to
commencement of construction and will be administered by a designated person in consultation
with landholders, local Shires and other relevant authorities (Commitment 3).
PEL will instruct the contractor to build and maintain necessary and suitable crossings for all
roads, trails and fences that intersect the works constructed, maintained or operated. This will
be completed under PEL supervision (or a Project Manager nominated by PEL) and in consultation
with affected landowners (Commitment 6).

6.3.4 National Parks and Reserves

Impact
The gas pipeline route will not encroach on any national parks or any existing or proposed
conservation reserves recommended in the Conservation Reserves in Western Australia - Systems
4, 8, 9, 10, 11, 12 (EPA, 1975).
The power station will not have any impacts on existing or proposed reserves or national parks in
the region.
The proposed transmission line will not impact either the Karijini National Park or the
Mungaroona Range Nature Reserve. The transmission line will be over 20km from the Karijini
National Park and, for the majority of the route, is not expected to be visible from the Newman
to Port Hedland section of the National Highway. The transmission line will be clearly visible
when it crosses the highway on the Hamersley Plateau.
The route will, however, cross the Yandeearra, Abydos and Woodstock Aboriginal Reserves. The
transmission line route will pass through a recognised "core area" of the Abydos/Woodstock
Reserves. This area contains a number of faunal habitats ranging from extensive sand plains and
isolated rock piles to extensive drainage lines.

Management
The Abydos and Woodstock Reserves are vested in the WA Museum and listed by the Australian
Heritage Commission. Liaison with local Aboriginal groups will continue throughout the
construction and operation periods. (Refer to Commitment 7.)
To minimise the potential impacts on this area, PEL has selected the route to avoid significant
faunal habitats and will implement the environmental management commitments detailed in
Section 5.0.
6.4

ECONOMIC IMPACTS

The Pilbara Energy Project has the potential to create significant economic benefits for the region.
One of the main aims is to provide a secure and economical electricity supply for the extensive
BHP Iron Ore Pilbara operations.
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In addition, the project will create opportunities for new industry in Port Hedland by providing a
substantial gas supply and a readily expandable power supply. If this is accompanied by the
development of the proposed heavy industrial area in Port Hedland, then the region will benefit
twofold.
The region will also benefit from the employment opportunities associated with construction and
supply aspects of the proposal. Benefits will be realised through payments to local contractors for
services and materials, and multiplier effects will also filter through the local communities by way
of goods and services purchased.
6.5

PUBLIC CONSULTATION

An extensive public consultation and community awareness programme was initiated in
January. 1993, to ensure that the local community and other interest groups had as much available
information about the project as possible. The programme had a number of components including
presentations to community groups, individual meetings with landholders, letters and brochures
to various people, and a permanent display. The following sections provide further details of these
components.
6.5.1 Local Government Authorities
Presentations were made and project details discussed at full Council meetings during March and
April 1993 with the Port Hedland Town Council, East Pilbara Shire Council, Roebourne Shire
Council and Ashburton Shire Council. Consultation was also undertaken with Council
representatives at various stages during the preparation of the CER to clarify any issues or
concerns that needed to be addressed in the CER.
6.5.2 Aborigines
The following Aboriginal organisations were consulted during the preparation of the CER:
Goodabinya Community Inc. (Marble Bar);
Karijini Aboriginal Corporation (Onslow);
leraniugadu Group Inc. (Roebourne);
0

Youngaleena Banjima Corporation (Wittenoom);

Mumbalijari Community Inc. (Woodstock Abydos); and
Mugarinya Community Association Inc. (Yandeejarra).
6.5.3 Pastoralists
A series of initial meetings was conducted in the Pilbara during February and March 1993 by PEL
representatives. The purpose of these was to brief the landholders on the proposal and to discuss
the issues of route selection, access to properties, disturbance, and rehabilitation. Consultation
was undertaken with landholders from the following pastoral leases:
Gas-Pipeline Route

Boodarie

o

Karratha Station

Mt Welcome

o

Sherlock

Mallina

o

Warrambie

Boodarie

o

Pippingarra

Yandeeyarra

o

Woodstock

Abydos

o

Kangan

Wallareenya

o

Tabba Tabba

Indee

o

Juna Downs

Mulga Downs

o

Marillana

Mundabullangana
Power Station

Boodarie
Transmission Line Route

Ethel Creek
Contact was maintained on a case by case basis as a matter of courtesy as surveys were
undertaken.

6.5.4 BHP Iron Ore Employees
A presentation including project details (technical aspects) and status was undertaken for BHP
Iron Ore employees at the Newman Power Station. Further meetings will be arranged with
employees to discuss the implications of the power station closure. The employees will be given
choices regarding employment alternatives which could include the workers being transferred to
other BHP Iron Ore operations; being offered redundancy packages; and BHP Iron Ore giving the
employees' names to the contractors.
6.5.5 Members of Parliament
Government and Opposition members of State Parliament and the Federal Member received
personal briefings on the Pilbara Energy Project during October and December 1992. Further
meetings were undertaken early 1993.
6.5.6 Government Departments
Project details and associated technical issues were discussed with various departments and any
constraints or opportunities identified were subsequently addressed in the CER.
Liaison was maintained with the Department of Resources Development, the Environmental
Protection Authority, and SEC WA throughout the planning stages of the project.
The following departments were contacted prior to and during the preparation of the CER:
Department of Resources Development;
SEC WA;
Pilbara Development Commission (PDC);
PDC Heavy Industrial Site Community Liaison Committee;
Department of Conservation and Land Management;
Water Authority of Western Australia;
Civil Aviation Authority;
Aboriginal Affairs Planning Authority;
Aboriginal Sites Department;
0

Telecom Australia;

Sm

Department of Transport and Communications;
Airport Operations (Newman);
Airport Operations (Port Hedland); and
Main Roads Western Australia.
6.5.7 Local Industry
The following industries and organisations were briefed on the project details and status:
Port Hedland Chamber of Commerce;
Robe River Mining; and
Hamersley Iron Pty Ltd.
6.5.8 General Public
A meeting was held with a Local Environmental Affinity Force (LEAF) representative to discuss
potential concerns and issues regarding the proposal.
A letter explaining the environmental assessment procedures including the public involvement
process was sent to the following community organisations:
Pilbara Environment Group;
Country Women's Association (Port Hedland); and
Wickham Community Association.
A full colour information brochure was prepared to accompany these letters and for general
distribution. The brochure provided details about the project including a project description,
details about the environmental studies, the community consultation programme and the benefits
of the project to the Region. The brochures were sent to most organisations contacted during the
preparation of the CER.

MCM

6.5.9 Information Displays

A free standing information display panel was prepared as a means of providing information to
interested persons in the project area. The display included maps showing the location, pictures
of similar projects and text describing various components. A sheet advising of the display and
its location was distributed to all Shire offices and major shopping centres to be placed on
community information boards.
The information display has been erected at the following venues:
Newman
Dates: 5 May - 21 May
Location: Newman Recreation Centre
0

Tom Price
Dates: 24 May - 4 June
Location: Ashburton Shire Council

0

Karratha
Dates: 7 June - 18 June
Location: East Pilbara Shire Council
Port Hedland
Dates: 25 March - 4 May
21 June to end of Public Review Period
Location: Port Hedland Town Council

6.5.10 Inquiry Line
An information inquiry line (free of charge) has been installed for those seeking further
information about the proposal. This phone number has been widely distributed with any
correspondence to interested persons and is displayed on the information display. The telephone
number is (008) 64 4433.
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6.5.11 Issues
A number of issues were raised by the community during the public consultation programme.
These are summarised, together with PEL's responses, in Appendix C2.
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7.0 LIST OF COMMITMENTS

7.1

GENERIC COMMITMENTS

The following commitments have been developed by PEL to reduce the potential impacts of the
Pilbara Energy Project. They apply to all of the project components and will be implemented at
the appropriate time and to the satisfaction of the landowner and/or relevant authority.
1 - Limits of Construction

The limits of construction activities outside approved easements will be predetermined by PEL in
consultation with landowners, with activities restricted to and confined within those limits. All
construction vehicle movement outside the easement will be restricted where practicable to
predesignated roads and tracks.
2 - Personnel Instruction

Prior to construction, all supervisory construction personnel will be instructed by PEL (or a person
nominated by PEL) on the protection of cultural and ecological resources and will be briefed on all
agreed commitments, including the protocol for access to pastoral land already established by PEL.
Complaints Resolution

A programme for handling and resolving complaints will be established by PEL prior to
commencement of construction and will be administered by a designated person in consultation
with landholders, local Shires and other relevant authorities.
Fire Suppression

PEL will instruct the contractor to do everything reasonably within its power to prevent and
suppress fires on or near the lands to be occupied under the easement, including making available
such construction and maintenance forces as may be reasonably obtainable for the suppression of
such fires. PEL will also comply with Bushfire Board requirements.
5 - Restoration

PEL will instruct the contractor to build and repair such roads, fences and trails as may be
destroyed or damaged by construction work.

6 - Construction Activities

PEL will instruct the contractor to build and maintain necessary and suitable crossings for all
roads, trails and fences that intersect the works constructed, maintained or operated. This will
be completed under PEL supervision (or a Project Manager nominated by PEL) and in consultation
with affected landowners.
ArchaeologylEthnography Survey

Prior to construction, PEL will ensure that the survey of archaeological and ethnographic sites
within the area occupied by the project components is completed. The results of this survey will
be provided to the WA Museum. For all Aboriginal sites which require disturbance, PEL will meet
the requirements of the Aboriginal Heritage Act (1972-1990).
Rehabilitation

PEL will ensure that all construction and designated access roads not required for subsequent
operation and maintenance purposes, construction sites, and material storage sites will be
rehabilitated using methods described in the CER document (Section 5.8). The method of
rehabilitation will normally consist of returning disturbed areas back to their natural contour,
installing cross drains for erosion control, placing drains back in the road and filling ditches. This
will be done to the satisfaction of the relevant authorities.
9 - Waste Disposal

PEL will instruct the contractor to remove or dispose of waste caused by its activities in a manner
satisfactory to the landholder. The term "waste" as used herein means all discarded matter,
including but not limited to human waste, garbage, oil drums, petroleum products, ashes and
equipment. Construction areas will be maintained in a sanitary condition at all times and garbage
and refuse at these sites will be disposed of on a regular basis. Hazardous or toxic waste
generated or used on-site will be disposed of in a manner consistent with health authority
guidelines.
10 - Access

PEL will ensure that no new access will be constructed where existing access is available and is
adequate for PEL purposes. This will minimise ground disturbance and limit unauthorised access.
Landholders will be consulted on the location for new access routes.

11 - New Access Alignments

PEL will ensure that the alignment of any new access will take minimal gradients provided that
such alignment does not additionally impact environment and social values.
12- Transmission Line Tower Locations

PEL will ensure that tower structures will be placed so as to avoid sensitive features (e.g. rare
flora, Aboriginal sites etc.) and/or to allow conductors to clearly span the features, within the limits
of line structure design. This will minimise the amount of sensitive features disturbed and/or
reduce visual contrast.
13 - Road Crossings

PEL will ensure that, at highway and road crossings, the transmission line will cross at a
minimum angle of 600 and the tower structures are placed outside of the road reserve.
14- Camp Sites

Camp sites will be selected in consultation with the landholder and relevant authorities to comply
with the following requirements:
no camp sites will be located in vested reserves, e.g. National Parks and Flora and Fauna
Reserves; and
wherever possible and practical, camp sites will be located adjacent to, or as close as
possible to, existing access roads.
PEL will ensure that every effort will be made to establish camps in areas with the following
characteristics:
soil conditions are suitable for sewage effluent disposal;
no excavation is required prior to camp establishment;
some form of environmental degradation exists in the area; and
minimal visual impact would result from the establishment of a camp site.
15- Environmental Management Plan

PEL will prepare an Environmental Management Plan (EM?) prior to construction. This plan will
provide more detail about the environmental management for the project and discuss site specific
treatments including disposal of excess rock. The plan will meet the requirements of the EPA.
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7.2

SPECIFIC COMMITMENTS

16 - Pipeline Clearing

Wherever possible, clearing will be done only to groundlevel and disturbance to the soil or plant
rootstock will be minimised. All service areas required for actual work activities will have the top
soil removed and stockpiled.
17 Pipeline Vegetation

During the pipeline construction, PEL will identify and clearly flag areas of significant vegetation
within the construction areas. Only vegetation required to be removed for construction purposes
will be affected.
18 - Pipeline Fauna

PEL will ensure that the contractor instructs all construction personnel about the ecological
significance of the riverine vegetation.
Firearms

All firearms will be banned.
Barrier Effects

PEL will ensure that the easement is rehabilitated to the satisfaction of the relevant authorities
and will monitor the success of the rehabilitation to minimise any potential barrier effects. All
open trenches will be inspected each day and any fauna which has been accidentally trapped will
be noted and released.
Borrow Pits

Wherever possible, existing sand extraction areas or active borrow pits will be used. If new sites
are required pits will be sited, excavated and rehabilitated according to the standards set out in
the BHP-Newman Guidelines and Objectives for Borrow Pit Development and Rehabilitation.
22. Dust and Noise

PEL will ensure that, in areas close to habitation, construction activities will be restricted as
necessary to comply with the requirements of the neighbourhood noise provisions of the
Environmental Protection Act 1986. Water sprays will be used to control dust as required.
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23 - Pipeline River Crossings

PEL will ensure that clearing on river and creek banks will be kept to the absolute minimum
necessary for the laying of the pipe. Temporary stabiisation measures such as stabiised sand
bags, rock mattresses or similar will be used as required to ensure erosion protection until the
vegetation on the banks has regrown. All stream channel disturbance will be landscaped to a form
similar to that prior to pipe laying. The pipeline trench will have sack breakers installed at each
side of the river crossing so that water entering the trench does not escape to the river causing
erosion.
24 - Test Water

PEL will ensure that the gas pipeline hydrostatic pressure test water will be disposed of into the
riverbeds for soakage and/or evaporation using aeration spraying at disposal to instigate the
breakdown of the biodegradable inhibitor to the satisfaction of the EPA.
25 - Power Station Clearing

PEL will ensure that all areas not required for permanent facilities outside the power station
boundary will be revegetated to the satisfaction of the relevant authorities.
26- Air Quality Monitoring

During operation, ambient air quality monitoring will be carried out by PEL to ensure that the air
emissions comply with EPA standards.
27 - Mining Tenements and Leases

PEL will comply with the statutory requirements in regard to Mining Tenements and leases
crossed by the project.
28 - Pastoral Leases

PEL will continue discussions with local land holders during the construction period and comply
with statutory requirements.
29- Mulga Communities

PEL makes a number of commitments with regard to construction and operation of the
transmission line through Mulga woodlands. These are:

PEL will ensure that existing access tracks will be used wherever possible to gain access
to tower bases located in Mulga woodland;
where new access is required, PEL will ensure that the access will be 4WD only (i.e. not
formed) and will not cause any disturbance to surface water flow;
wherever possible, clearing of vegetation through Mulga woodland will not involve the
removal of route stock. It is anticipated that vehicles will be able to negotiate around
individual tree stumps; and
within the easement, Mulga trees will be lopped using mechanical methods to maintain
required clearances.
30 - Weed Control

The propagation of weeds will be controlled to the satisfaction of the Department of Agriculture
by the following:
prospective borrow pit sites will be rejected if weed infestation on or near the site is
apparent;
traffic in and out of areas where weed infestation exists along the routes of the gas pipeline
and transmission line will be controlled to limit spreading of the weeds; and
the easements will be monitored for weed infestations and appropriate action taken if
infestations are reported.
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PILBARA ENERGY PROJECT (793)
CONSULTATIVE ENVIRONMENTAL REVIEW GUIDELINES
Overview
In Western Australia all environmental reviews are about protecting the environment. The
fundamental requirement is for the proponent to describe what they propose to do, to discuss
the potential environmental impacts of the proposal, and then to describe how those
environmental impacts are going to be managed so that the environment is protected.
If the proponent can demonstrate that the environment would be protected from unacceptable
environmental impacts, then the proposal would be found environmentally acceptable; if the
proponent cannot demonstrate this, then the Environmental Protection Authority (EPA) would
recommend against the proposal.
Throughout the environmental review process it is the aim of the EPA to advise and assist the
proponent to improve or modify the proposal in such a way that the environment is protected.
Nonetheless, the environmental review in Western Australia is proponent driven, and it is up to
the proponent to identify the potential environmental impacts, and design and implement its
proposal so as to protect the environment.
For this proposal, protecting the environment means that the natural and social values
associated with the pipeline route between the Burrup Peninsula and Port Hedland, the power
station at Port Hedland, and the power line between Port Hedland and Newman are protected to
the greatest extent possible. Where these values cannot be protected, appropriate actions to
mitigate or ameliorate the impacts are required.
Purpose of a CER
The primary purpose of a CER is to communicate clearly with the public and government
agencies, so that the EPA can obtain informed comments on the proposal. This provides the
basis for the EPA to assess the proposal and to advise the State Government on protecting the
environment. As such, environmental impact assessment is quite deliberately a public process.
Objectives of the review
The Consultative Environmental Review should have the following objectives:
to place this proposal in the context of the local and regional environment;
to explain the issues, decisions and feasible alternatives which led to the choice of this
proposal at this place and at this time;
to set out the specific environmental impacts that the proposal may have: and
for each impact, to describe any environmental management steps. including monitoring,
that the proponent believes would avoid, mitigate or ameliorate that impact.
The CER should focus on the key environmental issues for the proposal and anticipate the
questions that members of the public will raise. Data describing the environment should be
directly related to the discussion of the potential impacts of the proposal. The discussion
should then relate directly to the actions proposed to manage those impacts.

Key issues
There are a number of key issues associated with the various components of this project, and
the CER should clearly identify these. The content of the succeeding sections are then
determined by their relevance to these key issues.
Power station
Key issues include:
noise impacts and associated buffer zone;
emissions of gaseous wastes;
discharges of solid and liquid wastes;
construction impacts, particularly traffic and dust;
aesthetics,'Iandscape impacts on the area; and
impacts on local communities and nearest neighbours.
Gas pipe line and power line
Key issues include:
impacts on native flora and fauna of the area during the construction and operational
phases;
rehabilitation, particularly in well vegetated areas and areas sensitive to erosion;
aesthetics/landscape impacts on the area, particularly as a result of the power line;
spreading of weeds and plant diseases as a result of construction and on-going
maintenance;
management and disposal of water used for commissioning of the pipe line; and
social impacts, particularly on aboriginal communities, where sites of ethnographic
and archaeological significance would be affected.
Other key issues raised during the preparation of the report should also be included.

Public participation and consultation
A description should be provided of whatever public participation and consultation activities are
undertaken by the proponent in preparing and exhibiting (for four weeks) the CER. It should
describe the activities undertaken, the dates, the groups and individuals involved and the
objectives of the activities. Cross reference should be made with the description of
environmental management for the proposal which should clearly indicate how any community
concerns have been addressed.

Detailed list of environmental commitments
The commitments being made by the proponent to protect the environment should be clearly
defined and separately listed. Where an environmental problem has the potential to occur, there
should be a commitment to rectify it. They should be numbered and take the form of:
what the work is;
who would do the work;
when the work would be carried out; and
to whose requirement (regulatory agency) the work would be carried out.
All actionable and auditable commitments made in the body of the document should be
summarised in this list, which may be included as a condition of approval.
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FLORA AND FAUNA DESCRIPTIONS
B1.0 INTRODUCTION
The project area lies within the Fortescue Botanical District portion of the Eremaean Botanical
Province (Beard, 1975; 1980; 1990). The vegetation is, essentially, tree and shrub-steppe
communities, with short bunch-grass savanna on heavy soil, generally alluvial plains. Mulga
communities occur in some valleys, while river red gums, coolibahs, cadjeputs and various wattles
dominate riverine fringing woodlands and forests.
Fortescue Botanical District plant communities are dominated and characterised by eucalypt trees,
wattle, small trees and shrubs, spinifex (mainly Triodia pungens and T. wiseana) and various
bunch grasses, most commonly species of Eragrostis and Aristida. The plant communities, their
dominant species and the other plants in them are, for the most part, common and wide-ranging.
The following descriptions of the vegetation, flora and fauna of the project area are based upon
investigations undertaken for this study between February and May 1993. The investigations
comprised literature searches, aerial photo interpretation, examination of collections in the
Western Australian Herbarium and field surveys.
Habitat requirements, status, distribution and other information about significant fauna species
are summarised in Table Bi.
B2.0 VEGETATION COMMUMTIES
All of the pipeline route and the northern 220km of the transmission line route are in Abydos Plain
vegetation systems. The two routes are, however, in different types of vegetation within the
Abydos Plain unit. The southern 180km of the transmission line route are in Chichester Plateau,
Fortescue Valley and Hamersley Plateau vegetation systems.
Examples of principal types of vegetation in the project area are shown in Plate Bi.
B2.1 PIPELINE ROUTE
Most of the pipeline route is on short bunch-grass savanna plains which are largely treeless. The
dominant grasses in the savanna are principally species of Eragrostis and Aristida, but shallow
depressions have denser growths of species of Astrebla, Chrysopogon, Eulalki and other tall
grasses. There are also claypans with sparse seasonal covering of Brachyachne convergens and
extensive bare areas.
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Patches of snakewood (Acacia xiphophylla), often associated with spinifex, are common, and larger
areas of spinifex, tree and shrub steppe occur near creeks and rivers, on gravelly soil and caicrete,
on footslopes of hills and on sand. Kanji (Acacia inaequilatera) is the principal shrub or small tree
in the steppe, but other species of Acacia, as well as Hakea suberea, Grevillea pyramidalis and
bloodwoods, are also common in the steppe and in savanna which is near the steppe or mixed with
it.
Beard (1975) hypothesises that very low elevation grassy plains near the coast may once have also
had saitbush, and he cites as evidence the current occurrence of remnant saitbush communities
on the Old Roebourne airport. Silver saitbush (Atriplex bunburyana) and other chenopods still
occur in the area.
Near Karratha, north of Whim Creek and, more extensively, west of Roebourne there are rocky
hills with spinifex and shrub steppes, mainly with Triodia wiseana and kanji. For some distance
on both sides of Salt Creek, west of Mundabullangana and close to Port Hedland, there are
dwarf-shrub steppes of spinifex and acacias, principally Triodia pungens and Acacia translucens,
especially near Port Hedland.
There is diverse tall shrub and tree dominated vegetation along the rivers and creeks crossing the
coastal plain. Many minor watercourses have narrow bands of coolibahs, bloodwoods and acacias.
Larger watercourses have wider bands of more diverse vegetation, often dominated by large river
red gums. Acacia citrinoviridis, A. coriacea, A. ampliceps, A. ancistrocarpa, minni-ritchi, other
wattles, cadjeput; Melaleuca glomerata and Atalaya hemiglauca are common trees and large
shrubs.
Buffel grass, an introduced alien, is often the principal grass in the understorey of major
watercourses and is often locally common in the savanna near Karratha.
B2.2 TRANSMISSION LINE ROUTE
More than half of the transmission line route, from a few kilometres south of Port Hedland to the
Chichester Range, is in Abydos Plain vegetation shown by Beard (1975) as kanji
(Acacia inaequilatera) and spinifex, mainly Triodia pungens, shrub steppe on granite plain.

On areas of stony ground, calcrete and sand and along some creeks and drainage lines, other
species of spinifex (e.g. T. wiseana, T. lanigera, T. longiceps, T. angusta and Plectrachne sp.) are
more commonly dominant. The tall shrubs or small trees Hakea suberea and Grevillea pyramidalis
are common, but less so than kanji. Occasionally there are areas with various species of smaller
shrubs, and Owenia reticulata and Acacia tenuissima are locally prominent.
There are mixed short grass savanna and Brachyachne convergens communities in some areas,
particularly in shallow depressions.
The vegetation of streams in the Yule and Turner River systems is similar to but sparser than the
riverine vegetation crossed by the pipeline route.
Although the Chichester Range is basaltic instead of granitic the vegetation of its plateau is also
largely Triodiapungens steppe with scattered kanji. Patches of mixed short-bunch grass savanna
vegetation are, however, more common and larger.
Near the northern edge of the Chichester Range there is an east-west aligned belt of small basalt
boulders and cracking clay soils which supports a sparse, low vegetation characterised by the
prostrate vine Operculina aequisepala, a low Sida shrub and various grasses, including
Iseilema vaginiflorum. There are groves of snakewood and patches of taller grasses in drainage
lines and depressions.
There are snappy gum trees and Triodia wiseana spinifex (tree steppe) on steeper, rockier upland
and breakaway country, mostly on the southern side of the range.
Fortescue Valley vegetation occupies a 30km broad trough of alluvial soil and outwash plains and
hills between the Chichester Range and the Hamersley Range. Most of the Fortescue Valley
vegetation crossed by the route is mulga low woodland, with treeless, open patches which in some
cases have a grass cover and in other cases are bare of vegetation. On low hills and their fans
there are often mallees (Eucalyptus gamophylla), kanji and spinifex.
Near the Fortescue Valley highway the route crosses a belt of grass, shrub and tree savannas on
crabhole plains. The western end of the 100km long Fortescue Salt Marsh, which is skirted by the
Newman-Port Hedland railway, is east of the route, and a western outlier of the marsh is skirted
by the route.
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Most of the Hamersley Range vegetation crossed by the route is tree steppe of buck spinifex
(Triodia wiseana) and snappy gum (Eucalyptus leucophloia), often with Eucalyptus gamophylla
and species of Acacia, Hakea, Grevillea and Cassia. Eucalyptus xerothermica (E. aff. patellaris),
E. deserticola, E. ferritcola, E. ? oleosa and E. socialis have fewer, more restricted occurrences. The
numerous small shrubs and herbaceous plants recorded in the vegetation of the ranges, valleys and
gorges tend to be apparent only after fires and sufficient rain induce growth and flowering.
Valley flats and alluvial plains have mulga low woodlands, many with scattered bloodwood,
Eucalyptus afl aspera and other trees. These woodlands, described in more detail in Dames &
Moore (1984)and Fox and Dunlop (1983), are largely avoided by the route.
The Hamersley Range watercourse vegetation crossed by the route ranges from thickets of
minni-ritehi and other wattles to woodlands of cadjeput, river red gum and associated species of
Acacia, Eremophila and other shrubs and trees.
B3.0 RARE AND SIGNIFICANT FLORA
Specific searches for rare, restricted and otherwise significant flora in three categories were carried
out during surveys of the pipeline and powerline routes. Two of the categories are Declared Rare
Flora (DRF) and Priority Species, 45 of which are listed for the Pilbara on a January 1993 printout
from the Department of Conservation and Land Management (CALM) database. The third
category is unlisted species which botanists who have previously worked in the area believe are
rare, restricted or otherwise significant.
Three of the listed species are DRF and 42 are Priority Flora. Five unlisted significant species
were also sought.
Field work was undertaken during March 1993. Four-wheel drive vehicles were used to get access
to points along the routes, and, where possible, to drive along the routes or as close to them as
possible. Access to some gorge areas and other places considered to be possible habitats for rare
flora or fauna was on foot.
No DRF or Priority plant species were identified along the routes or within 300m of them, but two
Priority Species - Acacia glaucocaesia (P3) and Brachychiton acuminatus (P4) - were found within
1km of the routes and probably occur much closer. The Acacia was found on plains near Salt
Creek and Whim Creek, and the Brachychiton was found in a northern Hamersley gorge near the
Newman-Port Hedland railway.
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Both species are more common than the small numbers of collections of them in the Western
Australian Herbarium (WAH) suggest. The Acacia is poorly collected probably because it is a
prickly shrub and very closely resembles the common, widespread shrub Acacia victoriae. The
Brachychiton is poorly collected probably for two reasons; it is easily recognised and identified and
making herbarium specimens of its large, woody fruits is difficult.
Two of the DRF species listed for the Pilbara - Lepidium catapycnon and Thryptomene wittweri have been recorded in the Hamersley Range, but not within many kilometres of the route. There
are, however, rocky slopes of the type on which the Lepidium has been found, or similar to it, along
the route. It is unlikely, though, that there would have been any of this apparently annual,
spring-flowering species on the slopes at the time the field survey was done.
Two small coastal, probably annual, herbaceous Priority Species - Euphorbia clementii (P2) and
Zygophyllum aff. retivalve (P3) - may occur near the route between Karratha and Port Hedland.
The Euphorbia is poorly known, sometimes misidentified and apparently not represented in the
WAH collections, but it is probably, like the Zygophylluin, a species most commonly seen in
disturbed habitats.
Small populations of silver saitbush (Atriplex bunburyana) near the Roebourne airstrip have been
identified by the Shire's principal planner as the only significant examples of their type of
vegetation in the region. The area is the Roebourne Aerodrome Reserve (Dewitt Locations 17,
70 and 71), which the route skirts, and should be outside the project area.
No unlisted significant species was located during the field work, but it is likely that several occur
in the Fortescue marsh area (mostly east of the Goodiadarrie Hills) and nearby crab hole country.
These include Erernophila "glabrata" and undescribed species of Halosarcia.
B4.0 MAMMALS
The hummock grasslands of the lower slopes and foothills throughout the Karratha, Port Hedland
and Newman areas are the preferred habitats of three small native mammals which are more or
less restricted to, but widespread within, the Pilbara. These are the Little Red Antechinus
(Antechinus rosamondae), Pilbara Ningaui (Ningaui timealeyi) and Pebble-mound Mouse
(Pseudomys chapmani). The distribution of Pseudomys chapmani in the Pilbara is uncertain, but
it is locally abundant at least in the Hamersley Range area. The Giant Planigale, Planigale
macul,ata, is also present, usually in open scrub mallee.
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Small Mammals

The small mammals able to utilise various habitats which occur along the route include the Stripefaced Dunnart (Sminthopsis macroura), the House Mouse (Mus musculus) and the Sandy Inland
Mouse (Pseudomys hermannsburgensis). These species have been recorded in various vegetation
complexes on valley floors.
The Ooldea Dunnart (Sminthopsis ooldea) is reported to be quite common in mulga near the
Ophthalmia Range. The northern limit of this species seems to be the Mulga line as defined by
Beard (1975).
Active nests of the Pebble-mound Mouse have been recorded in various parts of the Hamersley
Ranges in hummock grassland on scree slopes and flats and on foothills. Active mounds were
found during the March 1993 surveys approximately three kilometres west of the route.
Pseudomys chapmani is on the list of rare or endangered species.
Thirteen bat species have been recorded in the area, with nine species occurring along creek beds
or channels lined with Coolibah (Eucalyptus afT. coolabah) or River Red Gum (E. camaldulensis).
Three species of bats use caves only, and one species utilises caves and tree hollows.
One specimen of Ingram's Planigale (Planigale ingrami) was collected in the Pilbara during the
Karijini National Park survey (Dunlop and Sawle, 1983). This was trapped in dense bunchgrassland on cracking clay, a micro-scale habitat interspersed with the mulga of the valley floors.
Ingram's Planigale and the Giant Planigale were once classified by wildlife authorities as rare or
otherwise endangered species (Dunlop, 1983); however, the most recent gazetted list does not
include them.
Intermediate-sized Mammals

Although knowledge of the small mammals of the eastern Pilbara is now fairly comprehensive,
relatively little is known about those of intermediate size. This group has suffered the most
serious decline in numbers in modern times. Species such as the Northern Quoll (Dasyarus
hallucatus), Mu.lgara (Dasycerus cnsticauda) and Bilby (Macrotis lagotis) have all previously been
recorded from the region but are rarely sighted today.

Several Bilbies have been sighted near Shay Gap in recent years and there is an extant population
on Woodstock Station. As Bilbies require deep soils for construction of their burrows, these
animals are, in the Pilbara, restricted to deep alluvial soils.
It is unlikely that there would be any Mulgaras in the project area since they inhabit, principally,
and regions with sand dunes.
Large Mammals
Two macropods, the Red Kangaroo (Macropus rufus) and the Euro (Macropus robustus) are
reasonably common and widespread through the Pilbara. Rothschild's Rock Wallaby (Pet rogale
rothschildi) is in the Hamersley Range and other rocky areas in the Pilbara.
B5.O BIRDS
The Hamersley and Chichester Ranges provide habitat for the Spinifex Pigeon, Grey Shrike thrush, Striated Pardalote, Yellow-throated Miner, Little Woodswallow, Pied Butcher-bird and
other species. The Striated Pardalote (Pardalotus striatus) is of interest because it mainly breeds
south of Yuna (near Gerald ton).
Many gorges in the region contain permanent water, but their steep sides and bare rocky edges
are generally unsuitable for wetland birds. The Peregrine Falcon and the Little Corella perch on
the steep walls of the gorges, whereas the Grey-headed Honeyeater and Spotted Bowerbird are
found in the well-vegetated gorges.
The mulga woodlands in the area are some of the best in the Pilbara (Fox et al. 1983). The mulga
stands along the Fortescue floodplain provide ideal habitats for at least eleven bird species.
Three species of bird, the Broad-tailed Thornbill (Acanthiza apicalis), Yellow-rumped Thornbill

(A. chrysorrhoa) and Grey Honeyeater (Lacustroica whitei), occur at their northern limit within
the Hamersley Range.
Creekside vegetation is utiised by Peaceful Doves, Ring-necked Parrots, Corellas, Blue-winged
Kookaburras, Red-browed Pardalotes, White-plumed Honeyeaters and Star Finches. Many of these
birds nest in tree hollows. Two sub-species endemic to the Pilbara, a Black-faced Cuckoo-shrike
(Coracina nouaehollandiae subphalllda) and a Black-tailed Tree-creeper (Clirnacteris mekinura
weilsi) utiise the habitat.

A colony of Pelicans (Pelecanus conspicillatus) have been observed on the Fortescue floodplain on
two islands to the east of the Goodiadarrie Hills. These two islands are within Mulga Downs
Pastoral Station, approximately 50 kilometres to the east of the National Highway. The are
outside the project area.
B6.0 HERPETOFAUNA
Forty genera and 92 species of amphibians and reptiles have been recorded from Karijini National
Park or are believed to occur there because they occur nearby (Muir, 1983).
Of the 92 species recorded by Muir (op. cit), 34% are recorded as being moderately common to
common. However, many species are only known from one or two specimens or from a single
locality in the area, making assessment of status impossible. This infrequency of sightings may
also be a function of the collecting techniques used.
The Muir (op cit.) reptile fauna list includes many interesting Pilbara endemics such as
Diplodactylus savagei, Diplodactylus wombeyi, Nephrurus wheeleri cinctus, Diporiphora valens,
Ctenotus duricola, Ctenotus rubicaudus, Ctenotus rutilans, Morethia ruficauda exquisita, Varanus
pilbarensis, Ramphotyphiops diversus ammodytes, Liasis olivacea barroni and Liasis olivacea
rufescens.
Other herpetofauna on the Muir list include a frog (Uperoleia sp.), a gecko (Gehyra variegata), the
Childrens Python (Liasis childreni) and the Spotted Whip Snake (Demansia olivacea rufescens).
The most diverse lizard fauna occurs in rocky country with spinifex cover, and most of the snake
specimens were trapped on stony ground with Triodia or within mulga-eucalypt woodlands. Two
of the snake species, Aspidites melanocephalus and Denisonia punctata, are at their southern limit
in the Hamersley Range.
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B7.0 RARE FAUNA
All Western Australian native fauna are protected under the Wildlife Conservation Act 1950. Rare
animals fall into two categories defined as Schedules 1 and 2 in a declaration published in the
Government Gazette pursuant to this Act. Schedule 1 species are described as "fauna that are
likely to become extinct or are rare'. Among other criteria, these can either represent animals that
have not been seen in Western Australia for many years, others that are believed to be rare
because specific searches have failed to find them, species whose distribution has contracted
markedly since European settlement, animals with a very limited distribution and fauna about
which relatively little is known but that are presumed to be under threat.
Schedule 1 fauna that could be present in the project area include the pebble-mound Mouse
(Pseudomys chapmani), the Bilby (Macrotis lagotis), the Lesser Stick-nest Rat (Leporillus apicalis),
and the Grey Falcon (Falco hypoleucos).
Schedule 2 species are described as "in need of special protection" and include, among other
categories, uncommon birds with cosmopolitan distributions, species whose habitat is under threat
and previously-exploited species.
Schedule 1
The four Schedule 1 species which could possibly occur in the project area are described in more
detail below.
Pebble-mound Mouse (Pseudomys chapmani). This species is restricted to the Pilbara and
builds distinctive mound nests of small pebbles. The distribution of the Pebble-mound
Mouse is uncertain but it is locally abundant in the Karijini National Park. The
Pebble-mound Mouse inhabits rocky, hummock grassland areas with little or no soil but
with a plentiful supply of pebbles, derived from iron formation ridges and dolomite
outcrops. Evidence of Pebble-mound Mouse activity was recorded 3km west of the
transmission line route.
Bilby (Macrotis lagotis). Sometimes known as the Rabbit-eared Bandicoot or Dalgyte, this
species constructs burrows in deep soils. In the Pilbara it is therefore restricted to alluvial
landforms or, in rocky areas, to minor waterways with loamy soils. Bilby burrows have
been found as far west as the Paraburdoo area, and an extant population occurs on

Woodstock Station. Other populations occur in the desert to the east, but abundance and
distribution remain largely unknown. The Bilby is nomadic, and home ranges are
temporary in location and may suddenly be shifted in response to changing availability of
food.
Lesser Stick-nest Rat (Leporillus apicalis). This rat was described by Fisheries and
Wildlife (1983) as probably extinct'. It formerly ranged over much of central Australia
as evidenced by the remains of its bitumen-like nests, which can be found in small caves
and breakaways. There are, however, several unconfirmed reports of active nests (Gratte,
1972; Ninox Wildlife Consulting, 1985). Although the possibility of finding this species
within the project area is low, it cannot be discounted entirely.
Grey Falcon (Falco hypoleucos). Considered by Fisheries and Wildlife (1983) to be a
"species with widespread distribution but which is very rare", and "in need of special
protection", this species has a wide distribution throughout inland Australia an is
considered to be one of Australia's rarest raptors. The potential threats to its survival are
overgrazing, degradation of riparian habitats and pesticides (Kennedy, 1990). It may occur
in the project area but would be unaffected by the project.
Schedule 2

Schedule 2 species which may be present are the Pilbara Rock Python (Morelia olivaceous barroni)
and the Peregrine Falcon (Falco peregrinus).
Pilbara Rock Python (Morelici olivaceus barroni). This is the endemic Pilbara race of the
far more widespread, tropical Olive Python. Its preferred habitat is near pools in creeks
and rivers. It was described by Fisheries and Wildlife (1983) as a "species with very
restricted geographical range".
Peregrine Falcon (Falco peregrinus). Described by Fisheries and Wildlife (1983) as "in need
of special protection", this species is widely distributed in Australia. Its status is
considered to be "generally uncommon, probably declining in settled regions; still well
established in remote areas" (Pizzey, 1980). It is not dependant on any habitat which
occurs within the project area. This species has a worldwide distribution, with birth
defects and egg-shell thinning due to pesticide ingestion being thought to be the main
causes of its decline. Other threats to its survival include illegal trade and shooting
(Kennedy, 1990).
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Other Fauna of Note

Other significant fauna, not formally gazetted as Schedule 1 or 2 species, which may occur in the
project area are the Ghost Bat, Rothschild's Rock-wallaby, Orange Horseshoe-bat and Long-tailed
Dun nart,
Ghost Bat (Macroderma gigas). This species is protected under the International Union
for the Conservation of Nature (IUCN) and its inclusion in the WA 'Reserve' (Schedule 2)
list is presently awaiting ministerial approval. This species would most probably be
roosting in caves located in cliff faces in the Hamersley and Chichester Ranges.
Rothschild's Rock-wallaby (Petrogale rothschildi). Although this species is not currently
gazetted, its rarity over large areas of apparently suitable habitat in the Pilbara and
western Gascoyne, to which it is restricted, requires its inclusion in this report. Its
preferred habitats are rocky scree slopes, gorges and rock formations with small caves and
crevices which provide shelter from the elements and predators. When discussing a survey
of this species in the Paraburdoo area, Dr J.E. Kinnear (CALM, pers. comm.) indicated
"The surveys have revealed that, whenever populations of P. rothschildi are discovered on
the mainland, the population densities are invariably low. Moreover, the species is
frequently absent from sites which would appear to be prime habitat. These findings are
not encouraging and imply that the species is endangered." Furthermore, what is
currently regarded as P. rothschildi may actually be two species. Suitable habitat for
P. rothschildi is present, but not abundant, in the project area and little will be disturbed
by the project. No indications of P. rothschildi were found during surveys of the project
area. Construction activities will avoid the terrain types favoured by this species.
Orange Horseshoe-bat (Rhinonicteris aurantius). This bat occurs in the Kimberley region,
Northern Territory and around the Gulf of Carpentaria in Queensland. There is a single
record from the central Pilbara. It was originally thought to roost in hollow trees but has
since been found only in caves. Colonies range from a few individuals to several
thousands. It is reported to favour deep, warm, humid caves. It is susceptible to
disturbance and may leave an area following repeated disturbance. Although construction
activities will create noise and disturbance, they will be temporary and will avoid the
rugged terrain where suitable caves are most likely to be found.
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Long-tailed Dunnart (Sminthopsis longicaudata). This species is currently gazetted as "I,
species of uncertain status. It formerly occurred over much of central-western Australia
and, prior to 1975, was only known from three specimens from the Marble Bar area and
"Central Australia". Since then it has been recorded from the Gibson Desert (Miss Gibson
Hill, the Young Range), the Pilbara (Paraburdoo area) and near Mt Anderson on Depot
Springs Station, east of Sandstone. The habitat data established from the records indicate
that its apparent rarity is probably a result of the great difficulty in capturing this species.
In view of the existence of large areas of suitable habitat (rugged scree slopes) from the
Pilbara to the northern goldfields, it is probably much more common than current records
suggest.
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TABLE Ill
SIGNIF!CAJ4T FAUNA - HABITAT REQUIREMENTS AND STATUS
Species

Woodland

Maitre

SFiruhiand

fleas it and Sondplain

Geasvlund

Wetland

latlttc Co,iijd,'v

Sand hone

Sutton

REI'rILES
Aapidttea rwnyt
(Warns)

On sand.

On sand.

On sand.

Spinireo on sand,

Monlw nlwoceus barrurn
(Pilbara Rock Pytlson

a

°

Widespread, but scarce

Itestricted to Pilbara and scarce

Mnrdia uptiola imbracota
(Carpet Python)

n

Widespread, but scarce,

BIRDS
Faiw hypdeucos
(Grey Falcon)

a

Fakopeegrinuu
(Peregilne Falcon)

a

Cacatua leodbeoteei
(Major Mitchll'a (or Pink) Cockatoo)

Mitiga, or Casuoetna.
Caflit,-is wood)and.

Plasyceecus haemstv,gnsicr noteS/toe
(Naretha Bluebonnet)

Aco.cia nowdenu.
C'avttorina crittoia.

C'o,octna noeae/tollondiac suhpallsda
(ifiack-faced Cuckoo-shrike)

a

Folcunrujus frontatus teuccaa)ee
(Crested )Westeni) Shriketit)

a

x

a

Larger mallee with
suitable nest hollows.

a

Timbered wetlanits,
often near wator)toles.

a

Timbered wetlands.
rivera and swamps

a

Eucalyptus
rasniisldulen.scs River
Gum).

Witb'spreatl. but very mr,

a

Covose,un

Widespread, but very scarce

Collti,ts iCy1ircss
('me)

Widespread, but starer. Rnn)oirt's
hnllown in tree. for ttcstt,tg

habitat di'1u't li'nt WA sob snnii's
very restrict,,,) to NW Niillarlo,r, and
east Kaly,orli,' regain
n

Wuth trees.

Timbered wetlands

WA sub.s1u'ci,'s. restricted tiic,'t,ir;t)
coastal WA

Timbered wetlands

Restricted WA sub.speri,'s ;mssthhy
endangered

Climocteess melonaro u,e.lt.s,
lIilack-t.athed Tree-creeper)

E. eanmlthden.si.v
)Rivcr Cant)

WA subspecies restricted ii, tIe Grey
and Giscoyrn- Rivers

Nenchmia eu/'tcattdo
(Star Finch)

((cods alotig
waterciturses.

)(ectrit,tt,) and scarce

a

C/ilomydera inoculate guttot
(Spotted Bowerbird)

I h'pendent on
Ftco.s plstyprolo )Wilr)
Fig

I habitat tlopi',iil..nt
snit-s)n'cies.

MAMMALS
Dosyueus hollucntus
(Northern Quo)))

a

a

Dasycercun cristtroudo
tMu(gara)

Gibber plains and
Spinifen.

Anfrrhtnus rnsantondae
(Little Red Antechinus)

Spttttl,'x.

Smtnthitpsts lnn,gtroudota
(IMngtailed !)uanart)

x

Snttrttttupsis ntacrotira
(Stripe-faced Duonart)
Ntngoui strneaieyt
(Pu)bara Ntngaui

Scattered.

flontgale tngronts (probab(y (urn,
suihttltvvtnuu)
(Lang-tailed (Ingram's) I'lanigalet

Savannah.

Scattered.

lti-vtrtctcih to isinoflattils and ltt)tie
t'oatpb'nes
Scatterer) and urivibly now rar(- (itt
central WA,
Wt,)t's;ir,-ai) wtth,,t. but restrict,) ti,.
)'t)hara

Acocio dominated.

Spini(eu.

Sa)tbush and
b)uebush.

Ti,s.sock grasses on clay.
sandy or stony soils.

Scattered.

Spinulex

(trainagi' lilies,
ttuitwa s)t (tlattos.

( )utsvas(i )ttiiiis tear
,tdis's ovI outcrotis

'lussiok grasses with
crackuttg soils or clay,

blots). citlt(raeting soils
of drying
Wat,'rcttursis

- -

0

Very rut', rest,,,I,'.)

hi

)',)lt;ir:t

Wirlespreith, liii) s)mrsi-

) 5 ,re

seutsit iv,'

Si'utteriq) rare Nort,i:,llv Kirtilo', liv.
(itt) 5)O uutii'u ('oo,t,) I',)li..t :, I(lisho1i
nit,) Saw),', the),

TABLE Bi
(continued)

Species
Mac,otia lagoOn
)Bilby)

Peterale P lateralin l.ateaolis
(Black-footed Rock-wallabyi

Woodland

Moltee

Formerly in
savannah woodland,

Shrulrlarid

heath and Sondplarn

No. in Acacus with
grassland,

Grassland

a

Macrnd.erma gigas
IGhost RatI
Pneudornyu rhiapnrani
(Pebble-mound Mousel

Spinitco ith Covsra,
Acoeiu and l'iiloiSs on
skeletal soils with
abundant pebbles
(about Sg sue).
a

a

ZOurce Material for above Table:
Cayley. N.W. (1993 ed). What Mammal is That? by Ronald St.rahan. Cornstalk. North Ryde.
Cogger, H.G. (1979 rev. ed). Reptiles and Amphibians of Australia. Reed. Sydney.
Ovington, 0. (1978). Australian Endangered Species: mammals, birds and reptiles. Cassell, Stanmore.
Pizzey, G. 11980. A Field Guide to the Birds of Australia. Collins, Sydney.
Ride, W.D.L. (1970). A Guide to the Native Mammals of Australia. Ouford (mi. Press, Melbourne.
Sernenty, DL & Whittell, H.M. (1976). Birds of Western Australia. Uni. WA Press. Perth.
Simpson. IC (ed.) & Day, N. 11989 ed.l. Field Guide to the Birds of Western Australia, Viking O'Neil, Ringwood.
Starr, G.M. & Johnstonp, R.E. (1979) Field Guide to the Birds of Western Australia, WA Museum, l'erth.
Strahan, R. led.) (19831. Complete Book of Australian Mammals (l'he Australian Museum). Angus & Robertson, London.
Wilson, SIt. & Knowles, D.C. (1992 ed). Australia's Reptiles. Cornstalk, Pynrble.

l.rthrc ('orirpler

Sand i.iune

Stirtiis
Fire sensitive. cralierid, rare

s

Pet erwaI.e rothnrhddi
(Rothachild', Rock.wallaby)

LeporrJlus apicalas
(Looser Stick-nest Rat)

Wetland

Now in tussock grasses
or spinifex with
Acacia shrubiands.

Overlaps with I' ro ilrsc(irldi is harley
Range SW of Maranilon. wirer'
I' lriterOh:.s lair-robs i,r'lievvrl rer'r,rili'rl
hare.

Rock iiiies'osicropv
with deep shady
'raves" between, and
partial grass and
shrub rover.

ltestricied torharactonstir cnanrirc
rrx'k piles and suierriliS

Large raves, deep
fissures

Sparse to rare.

Spurs and lower shapes
of ridges.

Scattererl, range is rorriractrog Rare

Caves andoverh angs

Once wnhrsprrarl, now rare, usslily
entrnct

CAPTIONS - PLATE Bi
EXAMPLES OF
VEGETATION OF THE PROJECT AREA
Midground - Short bunch-grass savanna and bare areas on alluvial plains.
Foreground - Bare areas and kanji shrub steppe at base of hill.
Background - The strips of green are fringing woodland and thickets along watercourses.
Looking east along pipeline route from top of quartz hill east of Nickol River
(ASW 93.111.1-9).
Kanji shrub steppe and pebbley bare areas, with snakewood in midground. Looking
west-northwest toward Karratha end of pipeline route (ASW 93.111.1-0).
Fringing woodland and Sherlock River bed of main channel: Cadjeput,
Melaleuca glomerata, Melaleuca sp., Acacia spp., Eucalyptus camaldulensis and other
species: denser at edge of channel than in bed of river (ASW 93.111.3-5).
Acacia translucens dwarf-shrub steppe at site of power station, west of Port Hedland (TH).
Sparse low-shrub and herbaceous vegetation, with Operculina aequisepala vines and blocks
of basalt, on cracking clay soils in the Chichester Range; thickets of snakewood and other
species of Acacia in drainage line behind it (ASW 93.III.6-8A).
Mulga woodland, with Canthium and Cassia species and bare ground, between Chichester
Range and Goodiarrie Hills. Muiga woodlands vary widely in species composition and
density of overstorey, shrub layers and ground layer (ASW 93.III.6-9A).
Recently burnt spinifex steppe and, in background, snappy gum tree steppe. Pebble-mound
mice mound in foreground. 3km west of transmission line route in northern part of
Hamersley Range (ASW 93.III.5-20A).
Creek vegetation along transmission line route in Homestead Creek valley: mainly
Acacia citrinoviridis to over 6m tall; with Acacia coriacea, Melaleuca glomerata and other
species (ASW 93.111.4-18).
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APPENDIX C
COMMUNITY CONSULTATION FOR
PILBARA ENERGY PROJECT

APPENDIX C
COMMUNITY CONSULTATION FOR
PILBARA ENERGY PROJECT
C1.O INTRODUCTION
Public involvement was an integral component of the Pilbara Energy Project. PEL, Dames &
Moore and other study team members undertook a series of formal and informal activities which
included meetings and presentations. These activities were conducted prior to and throughout the
environmental assessment phase of the project. The following provides details of the proceedings.
C2.0 OBJECTiVES
inform the community of project details and status of project; and
obtain information from the community regarding pertinent issues and concerns regarding
the project.
C3.0 ORGANISATIONS CONTACTED
Local Government Authorities
Port Hedland Town Council - Full Council, K Merrin, A Eggleston, G Brennan,
K Richardson.
Shire of Roebourne - Full Council, K Gow, A Longbon
Shire of East Pilbara - Full Council, S Tindale
Shire of Ashburton - Full Council, L Vicary

Aborigines
Karijini Aboriginal Corporation - D Indjie
Gudabinya Aboriginal Corporation - G Yuline
Wittenoom Aboriginal Community - H Parker
Roebourne - T Parker
Yandeeyarra - G Elliot
Pippengarra - G Elliot
0

Woodstock/Abydos (Mumballjari Community Incorporated) - L Ankie
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Pastoralists

Boodarie - P Hardie
Karratha - M Godlonton
Mt Welcome - J Walker
Sherlock - P Cooke/S Brosnan
Mallina - R Ape!
Warrambie - D Mattey/W Sambell
Mundabullangana - A McTaggart
Pippingarra - G Elliot
Yandeearra - G Elliot
Woodstock - L Ankie
Abydos - L Ankie
Kangan - G Elliot
Wallareenya - W Manton
Tabba - W Manton
Indee - C Brierly
Juna - M Herbert
Mulga Downs - S Hoosen
Marillana - C Patterson
Ethel Creek - B Gratte
BlIP Iron Ore Employees

Newman Power Station Employees
Members of Parliament

Messrs Court, Cowan, Barnett, Moore, Cash, Minson, Dr Lawrence, Messrs Taylor, Hill,
Bridge, Gallop, Nevill, Graham, Helm, Stephens, Leahy, Campbell, Button, Keating.
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Government Departments

Environmental Protection Authority - Cohn Murray, Shane Sadlier
Department of Resources Development - Dr Kelly, Messrs Limerick, Murphy, Collins,
Daffen.
SECWA - Messrs White, Harvey, Philip, Bishop, Morrell, Garrood, Carter, Hughes,
Bateman, Dyer, Goddard, Bowron, Caulfield, Dc Silva, Preswanski, Coireavy.
Pilbara Development Commission - A Graham, R Harris
Department of Conservation and Land Management
Water Authority of Western Australia - Messrs Bradbury, Forrest.
Civil Aviation Authority - G Jarvis
Aboriginal Affairs Planning Authority Aboriginal Sites Department Main Roads Western Australia - Messrs Waliwork, Darmody, Fischer, Bromley.
National Climate Bureau - R Hicks.
Telecom.
Department of Employment, Education and Training (Karratha) - M. Colvin.
Local Industry/Services

Port Hedland Chamber of Commerce - S Burgess
Karratha Chamber of Commerce- T Miles
Robe River Iron Associates - Messrs Madden, Rees.
Hammersley Iron - J Meggs, I J Williams, Murdoch.
Newman Airport Administrator - A Hancock
Port Hedland Airport Manager - U Menom
Newman Gliding Club - R Mclver
Brown & McAllister - C McAllister
Gordon Geological Consultants - R Gordon
General Public

Local Environmental Affinity Force - C Holdom
Pilbara Environment Group - H Paterson
Country Women's Association (Port Hedland) - C Thcknott
0

Wickham Community Association - H Rooney
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Suppliers
Over 80 Australian and foreign manufacturing and contracting companies have expressed interest
in providing services to the project, or were contacted by PEL or their consultants for information.

C4.0 COMMUNITY CONSULTATION
C4.1 MEETINGS

An extensive meeting schedule was devised and implemented for the proposal. Meetings were held
with key community representatives within the four local government areas. As the project
progressed additions were made to the list and those concerned were contacted.
Informal meetings were also undertaken with the pastoralists maintaining properties along the
proposed gas pipeline and transmission line routes.
Meetings with Aboriginal groups were also undertaken to identify the ethnographic and
archaeological features within the study area.
C4.2 DISPLAYS

An information display was erected in Port Hedland, Karratha, Newman and Tom Price. The
purpose of which was to inform the local communities of the proposal. Details on the project
components and the environmental assessment process were provided. Much of this information
was also provided in the project brochures which accompanied the display. These were available
to interested community members throughout the assessment process.
C4.3 MEDIA

Media releases were prepared at various stages prior to and during the assessment phase. An
information inquiry line was set up to provide the community with an opportunity to obtain
further information during the preparation of the CER.
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C5.0 FUTURE CONSULTATION
C5.1 Consultation will continue throughout the public review programme. Where necessary
liaison will continue with interested organisations and pastoralists to ensure the smooth
running of the project.

TABLE CI
SOCIAL IMPACTS- LOCAL COMMUNITIES
______________________________________________

Proji'et Compnrrenrt

Community Issues
Gas-flied Ps,wer Station
Employment (Workforce and Accommodation)

Gas pipeline

l'rianvmission Line

-

Substa(ion

Consti-uction Phase:

Construction Phase:

Construction Phase:

Construction Phase:

Workforce
Approximately 40 people would he employed during
the 18 month construction phase. Some local
contractors would be employed,

Workforce
Between 60.70 people would be employed during the
5 month construction period. The construction
contractor would be encouraged to source the
workforce from the Pilbara region.

Workforce
Between 606.5 people would be employed during
construction,

Workforce
Approximately 30 people would be, employed to
construct the sulistation at Newman and \'assilj
and the vwitcliyard near Port lledland It is
anticipated that construction of these conipoiseists
would take place over a 12 month Period

The construction contractor would be encouraged to
source the workforce from the Pilbara region.

The construction contractors would be enrouraged to
source the workforce from the Pilbara region.

The construction contractors would he encouraged
to source the workforce from the Pilbara region.
Accommodation
The effect on accommodation facilities within
Port Iledland is expected to be mininsal. Local
employeeo will reside at home, others will commute
and will be accommodated in a temporary facility or
in existing vacant accommodation. No effect is
expected on real estate prices.

Accommodation
The construction of the pipeline would involve the
establishment of a temporary camp near the
pipeline route. This temporary camp would be
relocated once,

Accooioisnl:it.ion
The workforce would live in 3 or 4 construction
camps. Where possilile, areas previously used as
temporary camps by BIll' Iron Ore would be reused
to minimise distorhiarsce.

Operation
Approximately 10 people would be employed during
operation of the power station, and Iiiese would be
accommodated in Port Iledland.
Community Facilities and Serviceu

The construction workforce'a presence would have
moderate effect on community facilities and
services,
The Port hledland area would benefit from the
workforce utilising facilities and services. Benefits
would be realised through fees payable to local
contractors for rendered services and materials and
multiplier effects would also filter through the local
economy by way of goods and services purchased.

Accommodation
It is expected that the substation wiirlilnrces would
reside in Newman. Yandi and Port Iledlaiid

The temporary accnrnrncul:ition facilities in
Newman and Port liedland are ssleqoale for the
small workliirii'

Since the construction workforce would be
accommodated in temporary camps, only a niinimal
impact on community facilities and services would
be expected.

Since the workers would be. accommodated in
construction camps along the route, mininial impact
would be experiences]. It is however, envisaged that
the workforce would stilise facilities, and virviri's
and purchase local goods. The beneficial effect due to
an increase in sto'niling would now through to the
Newman and Port Iledland communities,

Minimal iiiipact is anticipated due to the ri'l:itivs'ly
sniall numlu'r of people involved in roiistrsiction
activities. Ttis're would be a bev,'ficial inip.act,
steniming from the otilisation of tirilitsi's and
services at Newman and Port lledlaud

The lifestyle would be eoliancevl for those directly
involved in construction activities. That is. those
directly employed and local businesses benefiting
from flow-on effects.

The lifestyle would be enhanced for those directly
involved in construction activities. That is. those
directly employed and local businesses benel'itiog
from llow.on elli,cts.

The lifestyle would be enhanced for those aflocts'ih
by construction activities That is. those direetly

Local short-term impacts would be anticipated for
those pzsstoralists who manage or Own Properties
along the proposed route. Pastoral activities may be
interrupted pnmarily during the construction phase.
Potentially adverse temporary impacts may include
disturbance to stock. temporary olustructions of
tracks, and increased dust and noise. These would
be managed to ensure impacts are minimal
Contact would be maintained with pastoralists
during construction activities,

local short-term inn;csct.s can be anticipated for those
liastirllist.s who msoage or own properties along the
pcovused route Pastoral activities may he
interrupted primarily during the coostrorhion lilinse
Potentially adverse imsipacts may include dnsturhuniice
to stock, temporary obstruction of tracks, and
increased dust and noise...lice would be manages)
to ensomn' innili:icts are nsinsoial Contact would be
nuaout,aouu-d iluroug construction activities.

The Karratha and Port Iledluod areas would benefit
from the construction activity. Benefits would be
realised through fees payable to the contractors for
rendered services and materials and multiplier
effects would filter through the local economies by
way of goods and services purchased.

Community facilities and services would be
adequate to accommodate any temporary increase in
population.
UI'eatyle

The effect on Port IledIand community members'
lifestyle is expected to be minimal due to the
locality of the proposed power station. The workers
involved during construction and the local
community members would both benefit due to
construction, employment opportunities and
associated flow-on effects.
Local short-term impacts would be anticipated in
close proximity to the site. Potentially adverse
impacts may include disturbance to stock, increased
traffic and increased dust and noise. Strict
guidelines for management of these impacts have
been developed and would be adhered to.

employed and local huisim-sses benefiting from
flow-on effects
Local short-term impacts would be aoticiluatinl
close proninuity to thu site. l'uutenti:illv adverse
impacts may unclad,' ilustorl,anci' to st,u'k,
iiio'reisi'd traffic aoul inscri'asi'd dust and inns,'
Strict guiulu'lunes for nianssgcmeot of these usoliacts
hive hiorn .li.velopeul and would lie adher,d io

TABLE Cl
(continucel)

__________________________________________
Project Components

Community Issues
Gao/li-ed Power Station
Lifestyle Icontinuedl

Gas Pipeline

Transmission Line

Long-term access along the line route would also be
required and right of way easement would be
established. Maintenance ol tracks may improve
the access for the pastoralist. l'ences and gates
would be constructed where required.

Long-term access along the line route would also be
required and right of way easement would be
established. Maintenance of tracks may improve the
access for the pastoralist. Gates would be inserted in
enisting fences where required.

Noise and Visual Aspects
Dunng construction pastoralista and regular
motorists would euperience the visual impact
associated with earthworko. the construction of the
gas turbines and substation and the vehicle
movements between road and site. During the
construction phase contact will be maintained with
those pastoralists living in the vicinity of the power
station,

Noise and Visual Aspects
The impact on the visual amenity is expected to be
minimal. Construction activity would be visible
where the route is in close proximity to the North
West Coastal lligltway.

Noise and Visual Aspei-t.s
At some sections of the route the transmission line
would be visible to travellers utilising the Great
Northern llighway.

Landscaping would be undertaken and the buildings
would be sympathetic to the existing environment,

Noise imparts during cxsnvtruction would be
minimal.

Amenity
Visual aesthetics and recreational opportunity are
limited in the area.
The closure of the Newman Power Station in 1996
would be significant because those persons currently
employed at the Newman Power Station would not
be required to operate the new operations. PEI. and
BlIP Iron Ore are holding discussions with
employees to alleviate the effects of the closure.

Substation

Noise and Visual Aspects
The Impacts are rnpect.eil to be minimal due to the
locality of the substation

Noise impacts would be minimal
The gas pipeline alignment would be rehabilitated
with an adjacent 4WD access. This would not be
visible from the majority of the highway length.

Noise levels within residential areas meet the levels
set by the current EPA regulations.
Tourism and Recreation

The impact on recreation and tourism in the areas
is expected to be minimal. A small horse riding
area is located 1km east of the site,
Horse nders at Bosna Lodge (5km awayl do not
cross the Highway. Those fishing and crabbing in
an area to the northeast of the site (7km away)
would also not be sifected. The gulf course would
also not be affected.

The impact on recreation and tourism is expected to
be minimal. No recreational localities were
identified along the proposed route. People may
access sites further afield by crossing the route but
minimal disturbance would be anticipated.

The impact on recreation and thurisiii is expected to
be minimal. The proposed line route avoids areas of
interest to tourists. The line is over 20km from the
Karijini National Park and for the majority of the
route in not visible from the Newman to Port
Iledland section of the National llighway. rncept
mail crossings
The area near Weehi Wolli lappronimately 17km from
transmission hod which is used for picnicking would
not be affected
The transmission line would not interfere with the
Obstacle Limitation none for aircraft or ghiihers in the
area.

The substation would not iiiterfere with the
(ll,stnrle Limitation rove specified for aircraft and
gliders in the area

TABLE C2
ISSUES RAISED DURING CONSULTATION PROCEEDINGS
Issue

Concern/Question

Response

PLANNING
Location of Heavy Industry Site

The relationship between the proposed Heavy Industry Site and the
power station should be examined together by the PDC Community
Liaison Committee.

The timing of the two proposals dictates their assessment schedules.

Location of Stockyards

The Port Hedland Council is examining the feasibility of establishing a
beef export industry and the stockyards (crown land vested in the
Council) near the proposed power station site would be used as a
holding area for stock.

PEL has undertaken discussions with the Town of Port Fledland regarding
this matter.

What future needs will there be at Whaleback and Yandi?

Whaleback may go to inpit crushing and conveyors which would use more
power and eventually Mining Area C will be connected to the system.

Electricity Supply

There is surplus energy capacity in the region at the Hamersley Iron
power station (Dampier) and the Robe power station (Cape Lambert).
This Pilbara Energy Project will add to excess generating capacity,
discourage efficiency and keep costa high.

The PEL project is designed to provide power to the BHPIO operations at a
cost which is lower than currently paid to ensure BHPIO remains competitive
on the world market. There is insufficient spare generating capacity in those
stations to meet BHPIO's loads.

Solar Energy

The resources of solar energy could be used instead of the proposed
system. Parabolic trough sun tracking could be used to raise steam.
Gas could be used for superheating and back-up heating.

Alternative power sources were considered not to be at a sufficiently
advanced stage of development to provide the capacity and reliability
required and to be economically viable.

Simple Cycle vs Combined Cycle

The waste heat from the gas turbines could be used to raise steam.

The power station may be converted to a combined cycle power station if
demand for additional power is sufficient or the economics change.

EMPLOYMENT

Employment generated should be sourced from the local labour pool.
PEL should support recruitment within the area.

Contractors will be encouraged to source people from the local area where
appropriate skills are available.

The contracts should include the requirement to source 50% from
Karratha and 50% from Port Hedland.

PEL will encourage contractors to hire locally, but won't force them to hire
people who may not have the required skills.

How do local people further their chances of being employed?

Register with CES. Look for employment notices in local papers.

Will the jobs go only to the skilled and specialists in the community?

There will be a range of skills required ranging from unskilled to highly
skilled.

INFRASTRUCTURE

TABLE C2
(continued)
Issue

Concern I Question

Response

What will local people get out of it in work and supply contracts?

BlIP has a good record in sourcing labour, goods and services from Western
Australia and from the local people in the Pilbara, and this project will be the
same.

The Burrup experience is that most of the work will go to the Eastern
States - is that what you intend to do?

This project is not comparable to that of Burro p. Thirty per cent of the
workforce at the Nelson Point Development project have been hired locally
and there has been special provision for local suppliers - currently the
amount spent in Port Hedland is around $13 million.

LOCAL RESOURCES

Supply of any of the project components from a local source should be
investigated. Local resources should be drawn upon by the project.

As demonstrated in other BHP Iron Ore projects, the local (Australian)
content will be maximised. WA engineering consultant firms are already
assisting in the studies for the project. All competitively available items will
be sourced locally. The gas turbines and some electrical equipment have to
be obtained from overseas because the capability to produce them is not
available here. Specific tenders are yet to be drawn up. The contractors
engaged for the project will be encouraged to utilise local components.

ACCOMMODATION

Where will the temporary camps be located?

The exact locations will be decided upon by the contractors.

Temporary camps used by other projects could be suitable options for
this project.

PEL will advise the contractors of the location of the sites used.

A tour of the power station would be viewed favourably.

PEL will consider this suggestion.

The gliding paths of the Newman Gliding Club should be invesUgated
as the transmission line may obstruct the route,

Consultation with the Newman gliding club and the Newman airport
operations has determined that there will be no interference with the gliding
club.

Is the transmission line route near to the Weeli Wolli area used for
picnics?

The picnic area is approximately 20km from the proposed route.

The construction of the gas pipeline may prevent people from accessing
sites further afield,

The main access tracks would only be affected for 4 to 5 hours during
construction (i.e. for excavation and hackfilling to be completed). The pipe
would be bored under main roads.

Could commercial arrangements be made for future tourism projects?

Yes, PEL will consider as a possibility.

TOURISM AND RECREATION

TABLE C2
(continued)
Issue

C'oncern / Question

Response

ENVIRONMENTAL COMPONENTS
Power Station

Where will the power station be - on the Redbank site?
Will you have a reliable system?

Gas Pipeline

Need for gas pipeline?

No. The power station has to have a noise buffer zone around it and
therefore the site is likely to be about 4kms southwest of South Hedland.
There will be a back-up distillate-fired turbine at Newman. Yes the system
will be designed to standards necessary to provide a secure and reliable
power supply.
Most of the gas that is available is around Karratha or is further south
therefore supplies will be obtained from those areas and piped north to
Port Hodland.

During construction there will be a visual effect created by the
easement going through the hills (around Whim Creek).

The route alignment has been designed to minimise the visual impact.

Will the gas be available for others at Port Hedland?

The power station will use about 30% of the uncompressed capacity of the
pipeline so there will be capacity available for other industrial users and
domestic use if a distributor can make a commercial undertaking out of
supply to these users. BHP itself is not in the business of reticulating gas to
domestic users - but it could be done.

The gas pipeline crosses the Yule and Turner Rivers and therefore may
effect the quality of water supplied to the town,

The pipeline will comply with statutory requirements, it will only carry gas
and if there is a leak, it would not cause any temporary or permanent
contamination to the water aquifer.

When you are laying the pipeline will the materials be brought in at
Karratha or Port Hedland?

It is likely that the pipeline laying will start from Dampier and will go north,
but supplies may be brought in from both ends. This has yet to be
determined.

It is essential that the proposed pipeline be kept south of the Council's
7 mile waste disposal facility.

This has been achieved.

Gas pipeline to Goldlields?

BHP!() has now joined a consortium and has registered interest in the gas
pipeline.

Arrangements should be made with the Shire of Roebourne for crossing
of the water pipeline serving the 7 mile waste disposal facility.

Arrangements will be made with the Council regarding this matter.

Areas that criss-cross tracks should be planned carefully to prevent soil
erosion.

A rehabilitation programme will be designed.

TABLE C2
(continued)
Issue

Transmission Line

Concern/Question

Response

Where will the water come from for the pressure testing?

PEL expects that it will be sourced from Roebourne, Port Iledland or water
bores along the route.

The laydown areas for stockpiling during construction should be
managed appropriately.

Consultation will be undertaken with the Roebourne and other Shire Councils
during construction. Areas would be rehabilitated.

Could power be connected to Wittenoom?

Depends on where connected and cost of spur line also transformer cost.
Could be done but would need substantial load to justify.

The Roebourne Shire Council states a preference for the southern gas
pipeline route option.

The northern option which has been selected has fewer environmental
implications.

Not averse to selling power to others?

No, but PEL may have to reserve sufficient capacity for BIIPIO operations
and sell excess.

Why is the transmission line route not following the railway line?

The transmission line would afFect the Telecom and BHPIO communication
system in the rail easement, and the railway deviates from the optimum
straight line for the transmission line.

There are significant flora/fauna communities along the route which
should not be affected by this project.

Flora and surveys have been completed for this study.

Why was not the powerline extended from Tom Price?

Insufficient capacity and PEL would not have control of system. Ilamersley
Iron owns that system.

Could power be connected to HI future operations towards MAC?

Would be a commercial decision - is possible but not yet discussed.

What happened to idea of extending HI line to Newman?

It was never developed beyond conceptual stage due to lack of viability.

Will the transmission line cross roads in the area?

Yes, consultation regarding the transmission line crossing roads has been
undertaken with the Main Roads.

What negotiations have you had with the landholders?

PEL is holding discussions with landholders along both routes. So far there
are no indications of problems. There are State Acts that govern
infrastructure like this and they allow for resumption of land for easements if
necessary.

TABLE C2
(continued)
Issue

Concern I Question

Re.ponse

COMMUNITY
Pastoralists

There should be continued liaison with pastoralists.

PEL will continue liaison with pastoralists during construction and thereafter
when routine maintenance checks are required.

Can you supply pastoralists with power along the route?

The cost of conversion to useable power for small users would be prohibitive.

Importance of closing gates and respecting fencelines (to avoid the
possibility of lost stock and to prevent tourists from entering the
properties).

A land access protocol was developed in the early stages of the project. This
refers to the importance of closing gates and will be adhered to by workers.

Likelihood of overhead powerlines and towers making aerial mustering
difficult (between April and AugustiSeptember).

This will be considered when scheduling construction works. The prospect of
aircraft indicators being installed on the whole length of the transmission
line is not really feasible, but their installation will be considered for clearly
defined and restricted areas.

Soil erosion around tower bases.

Mitigation measures and rehabilitation programmes have been designed.

What effect will the construction works have on water bores and
windmills?

All construction activity will remain where possible well clear of stock
watering areas.

What is the possibility of taking power off the main line?

This would require further substations and would probably not be cost
efficient for consumers with small loads.
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BORROW PIT DEVELOPMENT AND REHABILITATION

GUIDELINES AND OBJECTiVES
) • :jo) ; ;(.ii"a r. y
DEVELOPISEENT AND REHABILITATION

K.J. Walker
Rehabilitation Officer
BHP Iron Ore Pty Limited
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FOR BORROW PIT
DEVELOPMENT AND REHABILITATION
1.0 ABSTRACT
The following is an outline of the principles and objectives for management and rehabilitation
of borrow pits. Borrow pit is a term describing an area where gravel, sand and general
material for road making, building and fill is obtained. It can also describe any quarry or open
cut mining operations, operations associated with road building, mining operations, railroad
operations and industrial sites.
These guidelines are intended for soil, gravel and sand extraction with rehabilitation
specifically using indigenous (local) species as treatment of these areas being highlighted.
Rehabilitation is the term used to describe the physical landscaping and improvement of a
disturbed area to promote and encourage the return of vegetation and prevent erosion to that
area.
The principal objective of rehabilitation is to return disturbed areas back to their original
condition as closely as possible.
2.0 INTRODUCTION
There is mounting awareness of the need to implement engineering design for proposed borrow
pits, roads and industrial sites to include landscaping, conservation and rehabilitation
management to reduce the amount of unnecessary damage we cause to the environment.
This awareness is also expressed in the repair and rehabilitation of old borrow pits and
disturbed sites to prevent erosion and promote the establishment of indigenous flora and a
return of fauna communities (local plants and animals).
The need to reduce the visual impact of these disturbances is most important.
These guidelines and principles will fundamentally apply to most situ.ations. Additional
requirements for contractors are defined under Section 12.0, Contractors - Borrow Pit
Development and Rehabilitation Checklist.

-2.

3.0 SECTION A - PROPOSED PITS
3.1

PLANNING

Location, access, clearing and stockpiling of overburden and topsoil needs to be carefully
planned to provide overall efficiency in both development and rehabilitation of disturbed sites.
It must be recognised that situations will vary between sites. Areas of significance must be
recognised and avoided, e.g. drainage systems, Aboriginal sites.
3.2

LOCATION AND ACCESS

Approval to open a borrow pit must be given by the Resource Development Department,
Newman. A clearance must also be obtained from that Department for possible sites of
Aboriginal significance.
Borrow pits are located where the required material is most readily and economically available.
Borrow pit locations should avoid large trees or heavy stands of timber.
Placement of borrow pits should be out of sight of roadways and any prominent observation
areas, with consideration being given to placement of borrow pits behind screens of vegetation
or terrain. If this is not possible, then a buffer zone of vegetation at least 150 metres wide
should be left between the road and the proposed borrow pit. Location of borrow pits could also
be influenced by lease conditions and agreements with other lease holders.
The shape of the borrow pit will be longitudinal (see Figure 1) and will be operated parallel to
any roads to further reduce visual impact.
Vehicle movement should be confined to a single access road to the borrow pit area to avoid
additional unnecessary rehabilitation work.

.3-

Figure 1- Location and Access
3.3 WATERCOURSES
Watercourses should be avoided by at least 50 metres to ensure that natural flows of water are
not impeded to any great degree, with the exception of sand extraction, which in the Filbara
would generaily have to come from a major watercourse.
3.4

SIZE OF BORROW PITS

Borrow pit development will be a rectangular design and have a maximum dimension of
200 metres long by 50 metres wide (one bectare). Distance from any road would be at least
150 metres.
Where large quantities of material are required, then a series of borrow pits will need to be
developed, with each pit being separated by a 50 metre undisturbed buffer zone (see Figure 2).
Borrow pits should conform with the natural contours and drainage systems of the area so that
ecosystems associated with those drainage systems are not destroyed.
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Figure 2- Borrow Pit Size and Location
3.5

CLEARING AND STOCKPILING OF OVERBURDEN AND TOPSOIL

Borrow pits should firstly be pegged to the determined amount of material required, but in any
case be no greater than 200 metres x 50 metres in a single borrow pit.
Where the extent of material is not known, costeans can be dug to determine the material
required. Unnecessary damage to vegetation should be avoided and costeans must be
backfihled should they not be part of the borrow pit development
Overburden, which is the vegetation cover should then be pushed off to the longitudinal sides
of the intended borrow pit and left in a neat windrow for future use in rehabilitation (see
Figure 3). Do not burn the overburden as this destroys organic material, seed and biological
content beneficial for successful rehabilitation.
Topsoil to a depth of 100-150mm is then removed to the longitudinal sides of the borrow pit
and left in a neat windrow. This topsoil also contains or2anic matter.

seeds nutrients and

biological content This operation can best be carried out by a dozer or front end loader.
Overburden and topsoil on the access track should be pushed to one side of the track for use in
the final rehabilitation phase of the access track.

OVERBURDEN
TOPSOIL

Figure 3- Overburden and Topsoil Stockpile
3.6

REMOVAL OF BORROW PIT MATERIAL

All operations are to be confined to the internal pit area and access is to be by a single track
only, or in some instances for safety reasons, two tracks. The depth of the borrow pit should
not exceed 1.5 metres.
4.0 ENVIRONMENTAL IMPACTS OF BORROW PITS
SHORT-TERM
Destruction of flora and fauna;
dust generation;
erosion;
scar on the landscape;
high density of pioneer plant species because of increased water collecting in the borrow
pit; and
increased activity of feral animals because of water ponding, which will increase the
above impacts.

LONG-TERM
Change of environment because of increased water collection in the borrow pit;
time period for total or acceptable rehabilitation will be at least 10 years; and
slow return of native fauna due to the absence of required vegetation communities and
soil structures.
5.0 FUTURE USES OF BORROW PITS
Within Mt Newman Mining operations, there is little scope for future use of borrow pits other
than for the extraction of further material where a pit has not been extracted to the allowable
capacity. This requirement should be planned so that progressive extraction and rehabilitation
can take place.
With our harsh environment and isolation there is little scope for developing borrow pits for
any other uses, e.g. recreational uses.
6.0 SECTION B . REHABILITATION
6.1

INDUSTRIAL RUBBISH

Once extraction of material is completed all industrial rubbish should be deeply buried or
removed for proper disposal.
The borrow pit floor should be left neat with any stockpiles of material being respread over the
borrow pit floor.
6.2 LANDSCAPING
Borrow pit walls should then be pushed out or battered to blend closely with the surrounding
environment, with a slope of not less than 3H:1V (3 horizontal to 1 vertical) (see Figure 4).

BEFORE LANDSCAPING

AFTER LANDSCAPING

Figure 4 - Landscaping
6.3

SPREADING TOPSOIL

The stockpiled topsoil is then spread over the borrow pit floor as evenly as possible (Figure 5).

Figure 5 - Spreading Topsoil
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6.4

SPREADING OVERBURDEN

Stockpiled overburden is then spread evenly over the top of the topsoil.
6.5 RIPPING
Ground that has been compacted by the movement of equipment (trucks, loaders, etc.) within
the borrow pit requires deep ripping, which breaks this compaction and allows water
infiltration, seed lodging and plant root penetration.
Ripping must be worked along the contour to reduce the possibility of erosion. Ripped ground
must not be driven over and should be left as rough as possible. This also helps to prevent
people from driving into pits and damaging rehabilitation development. A windrow should be
placed at the entrance of the borrow pit to prevent entry.
The final phase of rehabilitation is to spread stockpiled topsoil and overburden over the access
track and then rip.
Rehabilitation of borrow pits and access tracks is not complete until ripping has
been carried out.
6.6 SEEDING
Rehabilitation progress should be monitored and if necessary seeding of borrow pits may also
need to be carried out. Seed used must be of the local surrounding species.
The Rehabilitation Officer is to be informed of all borrow pit rehabilitation completion so that
this monitoring can be scheduled for action.
7.0 SECTION C - REHABILITATION. OLD BORROW PITS
Old borrow pits are those where material has been extracted with no attempt at landscaping or
rehabilitation. These borrow pits are in various stages of revegetation, most of which are
unsatisfactory and not of an acceptable standard.

WIM

It is therefore necessary to look at these borrow pits objectively and start from the beginning,
regardless of vegetation establishment, unless the pits have been landscaped and the
vegetation is acceptable.
During the following phases of rehabilitation, it is desirable that every attempt should be made
to save as much established vegetation as possible.
7.1 LANDSCAPING
The sides of borrow pits are to be battered as per Section 6.2 of this manual. Every effort
should be made to achieve a 3H:1V batter angle.
7.2

TOPSOIL AND OVERBURDEN

Topsoil and overburden from a depth of 100-150mm should then be removed from a strip no
more than 10 metres wide from around the edge of the borrow pit and spread evenly over as
much of the borrow pit as possible.
7.3 RIPPING
Ripping to contour is the final phase of rehabilitation. This includes the entire pit area
together with that area from where the topsoil and overburden were removed. This operation
allows for seed lodging, water infiltration and root penetration to promote rehabilitation
success.
Access tracks to these borrow pits are then ripped to prevent entry and to promote regrowth.
7.4

OLD ROADS AND DISTURBANCES

Old unnecessary roads and all disturbed sites should be treated using the principles described
in this manual to promote vegetation establishment and the removal of that scar on the
landscape.

10.

8.0 SUPPLEMENTARY TREATMENTS
Monitoring of treated borrow pits is important and where necessary, seeding operations should
be carried out. This monitoring is to be scheduled by the Rehabilitation Officer. Species used
must be indigenous, that is those that are growing in the surrounding area. Current
technolo' will determine seeding rates and treatments.
Rehabilitation technolo' to date does not indicate any need to apply fertilisers.
Water harvesting techniques are applied through the ripping to contour phase.
9.0 StYMMARY
It is important that we understand and preserve the environment to maintain a heritage for
future generations.
It is more important that BHP Iron Ore Pty Limited and the employees of this company be
equally concerned for the environment. With proper planning, management and rehabilitation
of borrow pits as outlined in this manual, those objectives are possible.
10.0 BORROW PIT TECEMCAL DATA
Maximum Size (one Hectare)
Distance from Roads Minimum
Distance between Pits Minimum

-

Depth of Topsoil Recovery
Depth of Borrow Pits Maximum

200m x 50m
150 metres
50 metres
100.150mm

-

Depth of Spreading Topsoil/Overburden

1.5 metres
Evenly over disturbed area

Depth of Topsoil/Overburden Strip
(Old Pits)

-

100-150mm

Width of Topsoil/Overburden Strip
(Old Pits)

Maximum 10 metres

Batter Angle

3H:1V

11.0 PROPOSED BORROW PITS - PROGRESS WE CHECKLIST

Pit No.

Location

I

.

1 Approval to open borrow pit
2. Aboriginal site clearance

.

3 Planning

Overburden
Topsoil

Out of sight of prominent observation points
Trees and heavy stands of vegetation preserved
Screened behind vegetation belt or terrain
150 metre buffer zone from road
Watercourses avoided
as
Single
Borrow pit peed
single pit
multiple pits
Borrow pits longitudinal to major roads
Maximum dimension 200m x SOrn
Minimum distance between pits 50xn
Mamum depth of pit 1.5w

Stockpiled - longitudinal sides

Stockpiled longitudinal sides
Depth removed 100-150mm

Removal of Material

Maximum depth 1.5m
All activity inside pit area
Acceu by single track

Rehabilitation

Industrial robbish buried/removed
Landscaping 3H1V
Topsoil spread evenly
Overburden spread evenly
Ripping of entire pit and disturbance
Ripping of amess road
Seed broadcasting

8- Rehabilitation
9 . Comments

Pissed By

I

Dote

- 12 -

UBRARY
DEPARTMENT OF ENVIRONMENTAL PROTECrC
WESTRP,jjA SQUARE
141 ST. GEORGES TERRACE, PERTH

12.0 CONTRACTORS BORROW PIT DEVELOPMENT
AND REHABILITATION CKECKLIST
It is the responsibility of the Contractor to obtain permission for removal of material from
borrow pits and the opening of new borrow pits.
The following checklist is for progressive borrow pit operations and rehabilitation.
Approval for removal of material or permission to open a borrow pit. Contact Resource
Development Department, Newman.
Pegging of area, defined access:
Area Max. 200m x 50m
Pit Dimensions:
Depth Max. 1.5m
Stockpiled.

Overburden
Topsoil

.

Stockpiled
Depth of removal 100-150mm.

Rehabilitation
Industrial rubbish buried/removed
Landscaping 3H:1V
Topsoil spread evenly
Overburc ' wead evenly
ire pit and disturbance
Ripping
Ripping of access road.
6.

Rehabilitation checked by:
RESOURCE DEVELOPMENT ............................
REHABILITATION OFFICER ............................

On occasions one borrow pit may provide material for a number of contractors. In these cases
records of material removed is required so that disputes about rehabilitation requirements can
be resolved.
In all cases a record of material removed is to be lodged with the Resource Development
Department in Newman.

