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GOLDFIELDS GAS PIPELINE 
GOLDFIELDS GAS TRANSMISSION JOINT VENTURE 

PUBLIC COMMENTS INVITED 

The Western Australian Environmental Protection Authority (EPA) invites public submissions on this proposal. 

A Public Environmental Review (PER) on the proposed goldfields gas pipeline has been compiled by Dames & Moore to meet with 
the requirements of the Westem Australian Govemment. The PER descnbes the proposal, examines the likely environmental 
effects and discusses proposed environmental management procedures. The report will be available for comment for 8 weeks, 
commencing 27 June 1994 and closing 22 August 1994. 

Comments from Govemment agencies and from the public will assist the EPA to prepare an Assessment Report in which they will 
make recommendations to Government. 

Copies of this document may be obtained for the sum of $20 each from: 

Goldfields Gas Transmission Pty Ltd 
Ground Floor, HPPL House 
28-42 Ventnor Avenue 
WEST PERTH WA 6005 

All submissions received by the EPA will be acknowledged. 

Submissions will be treated as public documents unless specifically marked confidential and may be quoted in full or in part. 

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. 

Developing a submission 
You may agree or disagree, or comment on the general issues discussed in the PER. It helps if you give reasons for your 
conclusions supported by relevant data. You may make an important conthbution by suggesting ways to improve the proposal. 

When making comments on specific proposals in the PER: 

cleay 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 issues raised are clear. A summary of your submission is helpful; 
refer each point to the appropate section, chapter or recommendation in the PER; 
if you discuss different sections of the PER, keep them distinct and separate, so there is no confusion as to which section you 
are consideng; and 
attach any factual information you wish to provide and give details of the source. Make sure your information is accurate. 

Submissions will be treated as public documents unless confidentiality is requested 

Remember to include 

your name; 
address; 
date; and 
whether or not your submission (or part of it) is confidential. 

The closing date for submissions is 22 August 1994. 

Submissions should be addressed to: 
The Chairman 
Environmental Protection Authority 
Westralia Square 
141 St George's Terrace 
PERTH WA 6000 
Attention: Mr Jim Treloar 
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EXECUTIVE SUMMARY 

The participants of the Goldfields Gas Transmission Joint Venture propose to construct and operate 
a pipeline to supply natural gas to the Eastern Pilbara, North Eastern Goldfields and Eastern 
Goldfields of Western Australia. The pipeline will be approximately 1,400 kilometres in length and 
will initially supply consumers in Newman, Mt Keith, Leinster, Kalgoorlie and Kambalda. 

The Proponents of the main pipeline are Wesminco Oil Pty Ltd, Normandy Pipelines Pty Ltd. and 
BHP Minerals Pty Ltd. The proponents of the various lateral pipelines are: BHP Minerals Pty Ltd 
(Newman); Western Mining Corporation Limited (Mt Keith, Leinster, Kalgoorlie Nickel Smelter 
and Kambalda); and Normandy Pipelines Pty Ltd (Kalgoorlie). 

OBJECTIVES AND BENEFITS 

The purpose of the Goldfields Gas Pipeline project is to reduce costs and ensure reliability of 
energy supplies to Pilbara and Goldfields consumers in an environmentally and socially acceptable 
manner. The project will provide the following economic and social benefits: 

stimulate resource development and minerals processing industries in the Pilbara and 
Goldfields Regions; 
generate opportunities for new independent power producers; 
increase royalties and tax revenues from expanded mining-related activities; and 
create local employment, both directly during construction and operation and indirectly 
through stimulation of the mining and minerals processing industries and spin-off 
commercial and retail industries. 

In addition to the above economic and social benefits, the project will provide the following 
environmental benefits once operational: 

reduce greenhouse gas emissions currently being generated by existing mining operations; 
and 
reduce emissions, dust, noise and traffic from large road trains delivering diesel fuel to 
outback mineral operations. 

ENVIRONMENTAL ASSESSMENT PROCESS 

The project has been referred to the Environmental Protection Authority which has set the level of 
assessment as requiring a Public Environmental Review. The principal aims of this Public 
Environmental Review are: 

to consider the route alternatives; 
to assess the environmental and social impact of the route options and determine their 
acceptability; 
to define a preferred route alignment within the investigation corridors which will avoid 
environmental and social constraints wherever practicable: and 
to develop management strategies to minimise and control any residual impacts. 
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EVALUATION OF ROUTE ALTERNATIVES 

Several regional route alternatives have been investigated which will link gas suppliers with 
existing and potential consumers. The location of the northern end of the pipeline is dictated by the 
source of the natural gas from the North West Shelf Gas Fields, and the alignment of the existing 
Dampier to Bunbury gas pipeline. The ability to service existing and potential gas consumers in the 
Pilbara and Goldfields is the other key requirement for route selection. For planning purposes, 
investigation corridors approximately five kilometres wide have been defined. 

The Pilbara Region 
The most direct route through the Pilbara Region to Newman would bisect the Hamersley Ranges 
and impact on associated bluffs, mesas, gorges. mining activities, drainage and the Karijini 
National Park. Therefore, a significant deviation either north or south of the Ranges is required, 
leading to the definition of two corridor options in the Pilbara: 

The Fortescue Corridor starts at Compressor Station #1 of the existing Dampier to 
Bunbury natural gas pipeline, follows the Fortescue River Valley eastward before heading 
south through the Opthalmia Range at Ethel Gorge, to end at Kumarina. 

The Ashburton Corridor starts at either Compressor Station #1 (Option 1) or Compressor 
Station #2 (Option 2) of the existing Dampier to Bunbury natural gas pipeline. The 
corridor follows the Ashburton River Valley eastwards before heading south to end at 
Kumarina. 

The Goldfields Region 
The Goldfields Corridor starts at Kumarina and runs generally in a southeasterly direction to 
Kalgoorlie. The presence of Lake Way and topographical and mineralisation constraints dictates 
either an east or west deviation between Wiluna and Leinster. Therefore, two corridor options are 
under investigation in this area: the Mt Keith West Option and the Mt Keith East Option. 

The Proponents have carried out an environmental assessment of all corridor options and, subject 
to the implementation of appropriate management strategies, believe that each is environmentally 
acceptable. The Proponents have a preference for the Ashburton Corridor (Option 1) through the 
Pilbara and the Mt Keith East Option of the Goldfields Corridor. Notwithstanding this preference, 
the Proponents are currently seeking environmental approval for all of the pipeline corridor 
options. A final decision on the preferred corridor will not be made until the remaining feasibility 
studies and environmental assessments are completed. The final alignment of the pipeline route 
within the investigation corridors will be refined in the pre-construction survey phase to avoid 
environmental, social and engineering constraints. 

CORRIDOR ASSESSMENT 

The pipeline investigation corridors cross four major natural regions: 

Pilbara Region; 
Gascoyne Region: 
Murchison Region: and 
Coolgardie Region. 

U 
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A field survey of the investigation corridors was undertaken in April 1994. The objectives of this 
assessment were to: 

provide an overview of the regional landform, soils, vegetation and fauna habitats; 
identify areas of ecological significance: 
identify areas likely to contain rare, endangered or otherwise significant flora and fauna; 
and 
identify areas which may be sensitive to disturbance. 

Land system maps digitised by the Department of Agriculture were used to prepare transparent 
overlays of topographic maps of the investigation corridors. Beard's vegetation mapping was used 
where land system information was not available. Low level helicopter surveys were made of the 
corridors and field surveys were conducted in representative land systems as well as in those 
considered to be unusual or significant. Opportunistic field observations were recorded directly 
onto the overlays and habitat assessment data sheets were completed for selected sites. A 
computer-based Geographical Information System was used to store and retrieve field data and to 
produce maps of key environmental features present in the pipeline corridors. 

As a result of the field survey, the following habitats present in the investigation corridors were 
identified as significant: 

watercourses and permanent pools; 
ephemeral wetlands; 
yellow sand plains with heath vegetation; 
sand ridges or linear dunes; 
breakaways; 
rocky terrain; 
self-mulching clays; 
salt lake margins; 
dense acacia stands in depressions; 
snakewood (Acacia xiphophvlla) communities; 
eucalypt stands in areas where eucalypts are uncommon; 
eucalypt woodlands on the Coolgardie Plateau; 
Eremophila appressa ms habitats; 
Grevillea izconspicua habitats; 
pebble-mound mouse habitats; and 
mulgara habitats. 

In addition, a number of natural features were identified as potential constraints to pipeline 
construction or operation. The majority of these features (such as ridges and selected habitat 
types) will be avoided by the final route alignment and will not be affected by the project. Those 
features that cover a more extensive area and so cannot be completely avoided will be addressed 
through management strategies. 
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ENVIRONMENTAL ISSUES AND MANAGEMENT 

Pre-construction and Construction 
The pre-construction survey phase will involve some relatively minor environmental impacts. 
including vegetation disturbance, and will be managed using the strategies proposed for the 
construction phase, with modifications where appropriate. The surveyors will operate under strict 
engineering and environmental guidelines and will work in close liaison with the Site 
Environmental Officer so as to minimise and where possible avoid any adverse impact on 
environmentally or culturally sensitive areas. 

The majority of the potential environmental issues which could arise during the construction phase 
of the project include: 

disturbance of vegetation and fauna habitats; 
disturbance of Declared Rare and other significant flora; 
disturbance of native fauna and, in particular, significant species; 
introduction and spread of weeds: 
erosion and dust; 
noise and vibration: 
effects on surface hydrology: 
water supply and disposal; 
potential impacts of temporary facilities; 
borrow pit management; 
bushfires; and 
public safety. 

Pipeline construction will be carried out within a 30 metre right-of-way by a qualified and 
experienced contractor under the control of the Proponents' supervisory staff, including a Site 
Environmental Officer. Environmental procedures will be monitored by the Proponents during the 
pre-construction and construction phase. 

The overall management strategy is to avoid regionally significant areas and deviate the pipeline 
around locally important sites where possible. The management of the environmental effects of 
this project is discussed in the Public Environmental Review in terms of general objectives and 
strategies. Further specific management measures and environmental reporting will be documented 
in the Environmental Management Programme. 

Environmental induction and education programmes designed to create and promote environmental 
awareness will be implemented for personnel working on the pre-construction, construction and 
operation phases of the pipeline. These programmes will address broad conservation and social 
issues and will be altered to reflect the differences in environmental conditions present along the 
pipeline corridors. 

The operation and rehabilitation of disturbed areas will be undertaken on a progressive basis. The 
extent of disturbance at any given time will be minimised as well as the length of time for which 
topsoil and vegetation litter are stored. This will reduce the risk of plant seeds dying and important 
plant nutrients being lost. Emphasis will be placed on the development of a stable landform 
compatible with the surrounding landscape, with a surface conducive to revegetation. The 
selection of specific completion criteria will be addressed further in the Environmental 
Management Programme. 
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Rehabilitation will be carried out by a qualified and experienced contractor under the supervision 
of the Site Environmental Officer and monitoring will be undertaken to determine the progress of 
the rehabilitation programme. 

Operations 
The operation of the pipeline will have little or no environmental impact because it will be buried 
for its entire length. Impacts associated with the operation of the pipeline will be related to: 

risks of damage to the pipeline: 
noise and visual impact of permanent associated facilities; and 
traffic impacts of access routes. 

The main management objectives are to ensure a reliable and safe pipeline and to protect the 
pipeline from damage by natural causes and human activity. 

Operations and maintenance will be undertaken in accordance with the Petroleum Pipelines Act, 
the Australian Standards Pipelines-Gas and Liquid Petroleum Code (AS 2885-1987), and other 
applicable legislation and the operations and maintenance procedures developed for the Goldfields 
Gas Pipeline. The pipeline is designed for an operating life of at least forty-two years, although 
with continuing gas reserves and proper maintenance, the operating life will be indefinite. 
Decommissioning procedures will be established in accordance with the requirements set by 
AS 2885-1987. 

SOCIAL ISSUES AND MANAGEMENT 

The pipeline crosses eight Local Government Areas over the length of the route, comprising the 
Shires of East Pilbara, Ashburton, Meekatharra, Menzies, Wiluna, Leonora and Coolgardie and the 
City of Kalgoorl ie- Boulder. All of these areas may benefit from the economic activity which will 
increase as a result of the project. 

The settlements that fall within the investigation corridors include Deepdale, Wittenoom, Poonda 
Camp, Red Hill, Cardo Outstation, Mount Stuart, Nanutarra, a Department of Agriculture Research 
Station. Boolaloo, Hardey Junction, Wyloo, Kumarina Roadhouse, Thaduna, Milibillillie, Sturt 
Meadows, Leonora and Kalgoorlie. The final route of the pipeline will be designed to avoid these 
settlements and adverse impact from pipeline construction and operation is predicted to be 
negligible. There may be some temporary short term noise impacts during construction. All 
measures will be taken to ensure that indirect impacts on these settlements are minimised to the 
fullest possible extent. 

Land Owners and Lessees 
The majority of the corridors are located within pastoral lease holdings. Some sections of Vacant 
Crown Land are crossed by the Fortescue Corridor and all of the proposed corridors cross some 
Crown Lands such as stock routes and road reserves. The investigation corridors cross a number of 
Prospecting and Exploration Licences and Mineral Leases. None of the corridors crosses privately 
owned property. Consultation will continue with all interested parties and every effort will be made 
to adopt a final pipeline alignment which avoids conflict with existing land uses. 
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National Parks and Nature Reserves 
The investigation corridors avoid all National Parks and Nature Reserves with the exception of 
Wanjarri Nature Reserve which is crossed by the Goldfields Corridor (Mt Keith East Option). The 
Wanjarri Nature Reserve is registered by the Australia Heritage Commission in reflection of the 
historic associations with the old woolshed (now the Field Study Centre). The other feature 
registered by the Australian Heritage Commission is the Ethel Gorge Rock Shelter Area. The 
Registered Ethel Gorge Area is crossed by the Fortescue Corridor, although the rock shelter itself 
is outside the investigation corridor. The Proponents have made a commitment to continue 
consultation with Aboriginal peoples so that the final alignment of the pipeline route will avoid 
sites and other areas of significance to Aboriginal people. 

Visual Impact 
The construction activity will be visible from areas close to public roads, however the activity will 
present a relatively unobtrusive and temporary profile. The visual impact of the pipeline during 
operation will be minimal as it will be buried for its entire length and the cleared area rehabilitated 
as soon as practicable. 

Public Consultation 
Public Consultation began in October 1993 and involved discussion with all affected Government 
and Local Government Authorities, landholders, Aboriginal Land Councils and active mining 
operators. The Proponents have committed to continue the community consultation programme 
throughout the planning and construction phases of the project. 

AREAS OF SPECIAL INTEREST 

Three areas identified within the investigation corridors are of particular interest in terms of the 
number or extent of natural and social features. 

Deepdale 
The Deepdale area is located within the Fortescue Corridor approximately fourteen kilometres 
southwest of Pannawonica. The main environmental issue is the potential impact of the proposed 
pipeline on the complex relationship between the surface hydrology, vegetation and fauna 
communities present in the Deepdale area (including one of the few populations of the Northern 
Brushtailed Possum known to occur in the mainland Pilbara). The final pipeline route will be 
designed to minimise potential environmental impacts and to avoid mining areas, roads, rail and 
other infrastructure. 

Ethel Gorge 
Ethel Gorge is located in the Fortescue Corridor in an area where the Fortescue River dissects the 
Opthalmia Range, northeast of Newman. This area is considered to be constrained due to the 
number of existing roads, rail, pipelines etc. present in a confined area. In addition, the Ethel 
Gorge Rock Shelter occurs in this area, although outside the defined corridor. The Rock Shelter is 
of significance to Aborigines and has been listed on the Register of the National Estate. The 
Proponents will locate the pipeline route so as to minimise potential impacts on the Ethel Gorge 
area. 
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Wanjarri Nature Reserve 
The Wanjarri Nature Reserve is a Class A reserve (No. 30897) located within the Goldfields 
Corridor (Mt Keith East Option) and is listed on the Register of the National Estate. A number of 
natural features present in the Reserve are considered to represent constraints to pipeline 
construction, including significant flora and fauna habitats and fragile soil which is prone to 
erosion. In addition, the Reserve contains a Field Study Centre and a number of existing 
vegetation and vertebrate fauna monitoring sites which form part of the Biological Survey of the 
Eastern Goldfields. 

Disturbance to significant flora and fauna habitats will be minimised by avoiding these habitats. 
The pipeline route will also be located to avoid existing vegetation and fauna monitoring sites and 
the Field Study Centre. Other management strategies will include erosion control measures and 
progressive rehabilitation of disturbed areas. The Proponents will assist in the funding of a 
management plan for the Wanjarri Nature Reserve if the final route alignment passes through the 
Reserve. 

MANAGEMENT COMMITMENTS 

The Proponents are committed to planning, constructing and operating the natural gas pipeline in 
an environmentally and socially acceptable manner and have undertaken to implement management 
strategies which will minimise potential environmental and social impacts. The Proponents 
undertake to fulfil these management strategies in accordance with State laws and regulations with 
standards and procedures agreed with the State. 
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GOLDFIELDS GAS PIPELINE 
PUBLIC ENVIRONMENTAL REVIEW 

1.0 INTRODUCTION 

The participants of the Goldfields Gas Transmission Joint Venture (GGTJV) propose to construct 
and operate a pipeline to transport natural gas to the Eastern Pilbara, North Eastern Goldfields and 
Eastern Goldfields of Western Australia. The pipeline will be approximately 1.400km in length 
and will initially supply load centres in Newman, Mt Keith, Leinster. Kalgoorlie and Kambalda. 
Other possible load centres include Plutonic and Wiluna. The overall pipeline corridor network 
including lateral pipeline connections to load centres is shown on Figure I.I. 

Two major corridors are under investigation through the Pilbara Region, and one corridor with two 
options in the Mt Keith area is under investigation through the Goldfields Region. Based on 
engineering and economic constraints, the Proponents have a preference for the routes shown in 
solid red on Figure I.I. Notwithstanding this preference, the Proponents are currently seeking 
environmental approval for all of the pipeline corridor options. A final decision on the preferred 
corridor will not be made until the remaining feasibility studies and environmental assessments are 
completed. The final alignment of the pipeline route within the investigation corridors, each of 
which is approximately 5km wide, will be refined in the pre-construction survey phase to avoid 
environmental, social and engineering constraints. 

The Public Environmental Review (PER) has been prepared in compliance with the Environmental 
Protection Act, 1986 as amended in January 1994. The guidelines for the Public Environmental 
Review are provided in Appendix A. 

1.1 BACKGROUND 

The concept of a natural gas pipeline linking the gasfields in the North West of the State to load 
centres in the Pilbara and Goldfields regions was identified by the Western Australian Government 
in 1993. In April 1993 the Government invited Expressions of Interest from proponents prepared 
to build, own and operate a pipeline and any associated compression and distribution facilities (the 
Goldfields Gas Pipeline). 

After considering all proposals, the Government extended an invitation to the Joint Venturers in 
September 1993 to provide additional details of the Goldfields Gas Pipeline development concept. 
Further studies and proposals culminated in the Government entering into a State Agreement with 
the Joint Venturers in March 1994 to proceed with the development of the Goldfields Gas Pipeline. 
Following execution of that agreement, the Goldfields Gas Pipeline Agreement Act 1994 was 
enacted to enable the pipeline project to proceed subject to environmental approvals and final 
feasibility studies. 

1.2 	OBJECTIVES, SCOPE AND TIMING OF THE PROJECT 

The Goldfields Gas Pipeline Project, hereafter referred to as the project, will involve the planning, 
engineering, design, procurement, construction, commissioning and operation of the pipeline and its 
associated facilities. 

LEJf28038-XY2-363/DK:P-7I99(l) 	 DA MES & MOORE 



Goldfields Gas Pipeline 	 Jul1994 
Public Environmental Review 	 Page 1 - 2 

The concept of the project is to provide a pipeline transmission service for natural gas from the 
northwest of Western Australia to the Joint Venture participants and other potential consumers in 
the Pilbara and the Goldfields regions of Western Australia. It is envisaged that this new source of 
energy will improve the profitability of many existing mining operations and could result in 
projects that are currently regarded as marginal or uneconomic, becoming economically viable. 

Natural gas will replace liquid fuels currently used for power generation at Newman, Mt Keith and 
Leinster, and will reduce the power purchased from SECWA by Western Mining Corporation 
Limited and Normandy Poseidon Limited. The natural gas will also become the primary source of 
energy for the Western Mining Corporation Kalgoorlie Nickel Smelter. 

It is intended that all energy consumers along the pipeline route will have the potential to benefit 
from this project and that the availability of natural gas within these mining regions will encourage 
additional mineral processing activities, providing increased potential outlet for SECWA's gas 
stockpile and creating new markets for natural gas and reduced dependencies on oil. 

The project will also provide opportunities for new Independent Power Producers to become 
established in the region, encouraging the competitive environment which has been identified by 
the Energy Board of Review as being essential for the future development of the energy industry 
in Western Australia. 

Given appropriate approvals, it is planned to commence construction of the pipeline in the second 
half of 1995. This will allow the pipeline to be commissioned in the last quarter of 1996. Prior to 
construction, detailed engineering surveys will be conducted in consultation with all interested 
parties along the investigation corridors including State and Local Government Authorities, 
landholders, Aboriginal and community interest groups. These surveys will define the exact 
alignment of the pipeline route within the approved investigation corridors. 

The overall project schedule is shown on Figure 1.2. 

1.3 	THE PROPONENTS 

Main Pipeline 
The Proponents for the main pipeline and the associated facilities are: 

Wesminco Oil Pty Ltd - ACN 004 968 389 
Normandy Pipelines Pty Ltd - ACN 063 551 888 
BHP Minerals Pty Ltd - ACN 008 694 782 

Each of the Proponents are participants in the Goldfields Gas Transmission Joint Venture 
(GGTJV). It is estimated that the three Joint Venture participants will consume 70-90% of the 
natural gas initially transported by the pipeline. 

Goldfields Gas Transmission Pty Ltd ACN 004 273 241 is the manager of the Goldfields Gas 
Transmission Joint Venture on behalf of the joint venturers. 
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The address of the Proponents is as follows: 

do Goldfields Gas Transmission Pty Limited 
Ground Floor HPPL House 
28-42 Ventnor Avenue 
WEST PERTH WA 6005 
Attention: Mr Bruce Winterford. Project Lands Manager 

Lateral Pipelines 
The proponents of the various lateral pipelines which will supply gas to major load centres are the 
following: 

BHP Minerals Pty Ltd (BHP) 
ACN 008 694 782 

Western Mining Corporation Limited (WMC) - 
ACN 004 184 598 	 - 

Normandy Pipelines Pty Ltd (NPL) 
ACN 063 551 888 

Newman Lateral Pipeline 

Mt Keith Lateral Pipeline 
Leinster Lateral Pipeline 
Kalgoorlie Nickel Smelter Lateral 
Pipeline 
Kambalda Lateral Pipeline 

Kalgoorlie Lateral Pipeline 

All management strategies and commitments made in the PER by GGTJV with respect to route 
selection, design, construction, rehabilitation and maintenance will be adopted by the proponents 
for the lateral pipelines. Appendix B contains the separate assessment reports for the above lateral 
pipelines. 

Associated Developments 
The proponents of the lateral pipelines will be upgrading, converting or installing power generation 
facilities to utilise the available natural gas. These facilities will be subject to separate approval 
application under specific Works Approvals to be lodged with the Department of Environmental 
Protection by the respective companies. These can be briefly described as follows: 

Company 	 Location 	 Megawatt (MW) 

BHP Newman 50MW Gas Turbine Power Station 

WMC Mt Keith 40MW Reciprocating Engine Power Station 

WMC Lcinster 40MW Gas Turbine Power Station 

WMC Kalgoorlie Nickel Smelter 40MW Gas Turbine Power Station 

WMC Kambalda 15MW Gas Turbine Power Station 

NPL Kalgoorlie 70MW Gas Turbine Power Station 
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1.4 	ENVIRONMENTAL IMPACT ASSESSMENT 

The Environmental Impact Assessment procedure is a formalised process designed to provide 
information to the Environmental Protection Authority (EPA), the Department of Environmental 
Protection and the public about proposed developments with the potential to create significant 
environmental and social effects. 

The Western Australian Environmental Protection Act 1986 was proclaimed on 20 February 1987 
(and amended on 14 January 1994) and this proposal will be assessed under that legislation. 
Administrative procedures associated with the Act formalise the review process and the 
enforcement of the Proponents' management commitments. These procedures are illustrated 
diagrammatically on Figure 1.3. 

Following notification of the Proponents' intention to construct the gas pipeline, the EPA advised 
that a Public Environmental Review (PER) would be required. The PER is a public document 
which allows the public and the EPA to examine the project in detail. The EPA then provides 
advice to the Minister for the Environment, taking into account submissions received during a 
period of public review. 

The guidelines for this document have been developed by the EPA following public input and are 
provided in Appendix A. 

1.5 	AIM OF PUBLIC ENVIRONMENTAL REVIEW 

The PER aims to provide relevant details of the project and its management to enable the 
environmental acceptability of the project to be determined. 

The principal aims of this document are: 

to evaluate route alternatives; 
to assess the environmental and social impact of the selected investigation corridors and 
determine their acceptability; 
to define a preferred route alignment within the investigation corridors which will avoid 
environmental and social constraints wherever possible; and 
to develop management strategies to minimise and control any residual impacts. 

1.6 	RELEVANT LEGISLATION AND POLICIES 

In addition to obtaining approval from the State Minister for Environment, the Proponents will 
have to comply with legislation and regulations administered by a number of Federal and State 
Government bodies. 

In particular, the Goldfields Gas Pipeline Agreement Act 1994 (an Act developed and agreed 
between the State Government and the Joint Venturers in relation to the development of the 
proposed gas pipeline) will be applicable. 
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The purpose of the Agreement as defined in Schedule I of the Act is as follows: 

"(a) 	the State desires to promote economic development in the inland Pilbara 
and Goldfields regions of Western Australia by facilitating the availability 
of natural gas in these regions under arrangements that aim to reduce 
energy prices and assure reliability of energy supplies; 

(b) 	the Joint Venturers, while seeking to reduce their respective energy costs 
and assure the reliability of both energy supplies and energy prices to their 
operations in the inland Pilbara and the Goldfields regions to the greatest 
extent reasonably practicable, recognise the State's desire that other 
parties in those regions should have available to them access to 
transmission facilities for gas on a non-discriminatory basis at fair and 
reasonable prices; 

(c) 	the Joint Venturers were selected and invited to enter into this Agreement 
after the State called for expressions of interest from the private sector to 
build, own and operate a pipeline and associated facilities to enable the 
delivery of natural gas into the said regions of Western Australia; 

(d) 	the Joint Venturers are currently proceeding with detailed feasibility 
studies with a view to undertaking development of a natural gas 
transmission pipeline comprising: 

construction and commissioning of the Pipeline and other related 
facilities required for the operation of the Pipeline; and 

operation and maintenance of the Pipeline and all related 
facilities; 

(e) 	the State desires fair and reasonable terms and conditions based on 
principles of a consistent nature to apply to access to natural gas 
transmission pipelines withi,z Western Australia; and 

(f) 	the State, for the purpose of promoting industrial development and 
employment opportunity generally in Western Australia, has agreed to 
assist the establishmepzt of the said works and provide for their ongoing 
operation and development upon and subject to the terms of this 
Agreement." 

The Proponents are required to prepare and submit an Environmental Management Programme 
(EMP) pursuant to the requirements of the Goldfields Gas Pipeline Agreement Act. The Act also 
requires the Proponents to submit proposals on issues such as: 

water supply and disposal; 
road access; and 
camp site and facility locations. 
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The project will comply with all applicable State and Commonwealth legislation including the 
following: 

Environmental Protection Act 1986 (as amended January 1994); 
Wildlife Conservation Act 1950; 
Conservation and Land Management Act 1984; 
Bush Fires Act 1954; 
Aboriginal Heritage Act 1984; 
State Planning Commission Act 1985; 
Agriculture and Related Resources Protection Act 1976; 
Land Act 1933; 
Parks and Reserves Act 1985; 
Plant Diseases Act 1914; 
Soil and Land Conservation Act 1945; 
Occupational Health, Safety & Welfare Act 1984; 
Mining Act 1978; 
Explosives and Dangerous Goods Act 1961; 
State Energy Commission Act 1979; 
Public Works Act 1902; 
Petroleum Pipelines Act 1969; 
Land (Title and Traditional Use) Act 1993; 
Electricity Act 1945; 
Local Government Act 1960; 
Commonwealth Native Title Act 1993; and 
Australian Heritage Commission Act 1975. 

1.7 	BENEFITS OF THE PROJECT 

The fundamental purpose of the project is to reduce the cost of energy in the Eastern Pilbara and 
the North Eastern and Eastern Goldfields in a safe, environmentally acceptable and economic 
manner. 

National Benefits 
Australia's balance of payments will be improved, through substituting Australian gas where 
imported petroleum fuels are used and through development of more export products. 

Benefits to Western Australia 
The benefits to Western Australia would include the following: 

More competitive minerals production due to reduced costs. This will provide Western 
Australia with an opportunity for increased investments and employment in the mining and 
minerals processing industries, and extend the economic life of some projects. 

Increased minerals processing options in the Pilbara and Goldfields markets due to the 
lower cost and greater flexibility of gas as an energy source compared with electrical 
power and liquid fuels. Minerals processing options previously regarded as marginal or 
uneconomic may now become commercially viable. 
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Increased royalties and tax revenue to the Western Australian Government' flowing from 
gas sales and expanded mining activity in the Pilbara and Goldfields. 

The generation of power from natural gas at Kalgoorlie will reduce the load on the Muja 
to Kalgoorlie transmission line to more reasonable levels, reducing line losses, and 
allowing it to be used as a flexible electrical grid interconnection between the Eastern 
Goldfields system and that of the South West. 

Increased employment during construction and operations phase. 

Benefits to Consumers 

Cheaper effective energy costs, hence more competitive minerals production cost structure. 

More energy flexibility and hence more flexibility for processing of ores than previously 
available. 

More competition for the supply of energy. 

Benefits to Gas Suppliers 

The creation of new gas/energy markets not previously available. 

Allow earlier development of additional gas resources. 

Benefits to Local Communities 
Opportunities will exist for benefits to flow through to the local communities, particularly during 
the construction phase. These benefits will be acquired through employment of local labour, where 
possible, and through local expenditure by the construction workforce. 

The Proponents will develop and facilitate a local employment and training policy. The objective 
of the policy will be to identify local employment agencies, including Aboriginal resource 
agencies, and determine the resources, facilities and labour which may be available. The 
Proponents will co-ordinate these resources and, at the appropriate time, forward details to 
potential or successful contractors to advise them of these local employment opportunities. 

Environmental Benefits 
In addition to the above economic and employment benefits, the project, once operating, will assist 
in reducing environmental impacts associated with current power generation and usage. 
Conversion and/or replacement of diesel-based power generation facilities and process heating to 
gas-fired facilities will lead to a reduction of greenhouse gas emissions in the region and reduce 
the risk of pollution from fuel leaks and/or spillage. Furthermore, the replacement of diesel fuel 
with natural gas will reduce the need for large road trains on country roads, and the attendant 
emissions, noise, dust and traffic impacts. 

1 	
As the project is a Western Australian project. the Government referred to in the text hereafter is the Western 
Australian State Government. 
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The gas pipeline conforms with the overall Government strategy with respect to greenhouse gas 
abatement as endorsed by the National Greenhouse Steering Committee. It is an example of how 
industry can assist the Commonwealth Government in addressing its commitments to the 
Framework Convention on Climate Change. 

1.8 	STRUCTURE OF THE PUBLIC ENVIRONMENTAL REVIEW 

The main text of the PER is structured into three major components: 

Introduction, a description of the proposed route corridor alternatives and a description of 
the project (Sections 1.0, 2.0 and 3.0). 

A description of the existing biophysical and social environment (Sections 4.0 and 5.0). 

The environmental and social issues and management (Sections 6.0, 7.0, 8.0 and 9.0). 

The PER contains five appendices containing the following information: 

EPA guidelines (Appendix A); 
an assessment of the lateral pipelines (Appendix B); 
detailed information on the existing regional biological environment (Appendix C); 
tables presenting the environmental and social constraints identified during the field survey 
(Appendix D); and 
a list of the interest groups and authorities consulted by the Proponents during the course 
of public consultation (Appendix E). 
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2.0 PIPELINE ROUTE ALTERNATIVES 

The aim of the pipeline corridor selection process is to identify a corridor which satisfies the 
following criteria: 

minimum environmental disturbance; 
minimum disturbance to others including landholders, lessees, Aboriginal interests and 
mining interests; and 
minimum cost without compromising safety. 

The pipeline corridor selection process has considered the location of the following constraints: 

viable gas supplies; 
expected load centres; 
National Parks, environmentally sensitive areas, Aboriginal reserves and heritage areas; 
potential sites for associated facilities and other operational requirements; 
rocky areas, hilly or rugged terrain, significant water crossings; 
major salt lake systems; and 
prospective mineralisation. 

Sources of gas in the northwest of the State and proposed load centres from Newman to Kalgoorlie 
broadly defined the major route corridors. The following sequence was then undertaken to select 
the investigation corridors as shown on Figure 2.1: 

The shortest possible route which avoided identified constraints was plotted on appropriate 
mapping. 

This map was used to select the relevant large scale, topographic maps to more accurately 
plot features such as property boundaries, dams, bores, homesteads, yards, roads and other 
features. 

Consultation with all relevant Government authorities and other interested parties was 
undertaken to identify potential constraints along the route investigation corridors. 

Title searches were undertaken to compile all available information on land use and 
ownership, mining interests and documented sites of historical, anthropological, 
archaeological and environmental concern. 

2.1 	BROAD ROUTE ALTERNATIVES 

The major load centres which need to be serviced by the pipeline consist of Newman, Mt Keith, 
Leinster, Kalgoorlie, Kambalda, and possibly Plutonic and Wiluna. 
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The location of the northern end of the pipeline is dictated by the source of gas (the North West 
Shelf Gas Fields) and the alignment of the existing SECWA Danipier to Bunbury gas pipeline. 
The proposed pipeline will either tie into the SECWA pipeline east of Onslow, or commence from 
a locality in that vicinity, and carry gas through the Pilbara to the Goldfields. Consideration was 
given to constructing the pipeline from other takeoff points such as east of Carnarvon or east of 
Geraldton. These options would, however, bypass the Pilbara load centres and be constrained by 
the capacity by the SECWA pipeline and were therefore rejected. 

2.2 	REGIONAL ROUTE ALTERNATIVES 

Several regional route alternatives have been investigated which will meet the project objectives in 
terms of delivering gas to the necessary load centres. For planning purposes, each of the 
alternatives outlined below and shown on Figure 2.1 have been broadly defined as investigation 
corridors approximately 5km wide. 

2.2.1 	Pilbara Region 

The most direct route through the Pilbara Region would bisect the Hamersley Ranges, and impact 
on associated bluffs, mesas, gorges, mining activities, ore reserves, drainage and the Karijini 
National Park. No practical survey route for the pipeline exists through the area and hence, a 
significant deviation north or south of the Hamersley Ranges is required. A suitable northern 
corridor option has been identified within the broad Fortescue River Valley while a suitable 
southern corridor option has been identified along the Ashburton River Valley. The two corridors 
are defined below. 

Fortescue Corridor 
The Fortescue Corridor commences at SECWA No. 1 Compressor Station and heads in a 
southeasterly direction to Three Peak Hill. The corridor then heads in a more easterly direction, 
essentially following the Fortescue River Valley, north of the Hamersley Ranges to the 
Port Hedland-Newman Railway. The corridor then runs adjacent to the railway as it turns 
southwards to cross the Opthalmia Ranges through the Ethel Gorge. The Fortescue Corridor 
continues in a southerly direction until it joins the Goldfields Corridor in the vicinity of Kumarina, 
south of Newman (see Figure 2.1). 

Ashburton Corridor 
The Ashburton Corridor generally follows the Ashburton River Valley and is located north of 
Mount Hubert and Mount Edith. The Ashburton Corridor heads in a southeasterly direction from 
Mount McGrath and passes to the south of Paraburdoo. It then follows a more easterly direction 
to the Prairie Downs area, before heading south to join the Goldfields Corridor in the vicinity of 
Kumarina. 

The Ashburton Corridor comprises two route options at its western end. Ashburton Corridor 
Option One originates at SECWA No. 1 Compressor Station and travels generally south to a point 
east of Mount McGrath. Ashburton Corridor Option Two commences at SECWA No. 2 
Compressor Station and travels in a southeasterly direction to a point east of Mount McGrath. 
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2.2.2 Goldfields Region 

The Goldfields Corridor runs south from Kumarina to the east of Plutonic and Mt Green and then 
passes near load centres in Wiluna, Mt Keith and Leinster. The corridor continues southwards 
before following a southeasterly direction from Sturt Meadows to near Leonora, adjacent to the 
Lake Raeside system. The corridor heads south from a point approximately 13km northwest of 
Leonora and then follows a south-southeasterly direction to Kalgoorlie. 

Between Wiluna and Leinster the presence of Lake Way, topography, geology and mining activity 
dictate an east or west deviation. 

Hence, two route options within the Goldfields Corridor are under investigation as follows: 

Mt Keith West Option 
Proceeding west of Wiluna, the Mt Keith West Option basically parallels the Leonora to Peak Hill 
stock route, crossing the Barr Smith Range northwest of Mt Keith and then traversing the Lake 
Miranda (system) before turning southeast to rejoin the main Goldfields Corridor just south of 
Leinster. 

Mt Keith East Option 
Commencing just south of the Canning stock route to the northeast of Wiluna, the Mt Keith East 
Option passes to the east of Mt Keith and traverses the Wanjarri Nature Reserve. From here, the 
route runs in a southeasterly direction passing approximately 7km east of Leinster to rejoin the 
main Goldfields Corridor. 

2.3 	PREFERRED CORRIDOR 

The Proponents have carried Out an environmental assessment of each of the regional route 
alternatives described in Section 2.2 and subject to the appropriate management strategies being in 
place, believe that each of these alternatives is environmentally acceptable. 	However, the 
Proponents do have a preference for the Ashburton Corridor (Option One) and the Mt Keith East 
Option. 

Ashburton Corridor 
The Ashburton Corridor is preferred over the Fortescue Corridor for the following reasons: 

the Ashburton Corridor is 45km shorter; 
existing roads provide for better access during construction and for ongoing operation and 
maintenance; 
less rock would be encountered and consequently easier trenching; 
avoids two railway line crossings; and 
provides significant savings in capital costs. 

Mt Keith East Option 
The Mt Keith East Option is preferred over the Mt Keith West Option for the following reasons: 

the East Corridor is approximately 3km shorter; 
trenching will be easier due to less rock; 
easier construction conditions due to flatter terrain; 
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this corridor avoids significant geological greenstone belts between Wiluna and Leinster 
and consequently will have less impact upon current and future mineral developments. 
This route also reduces potential for physical damage to the pipeline by third party 
activities associated with mineral developments; 
shorter lateral pipelines to load centres; and 
significant savings in capital costs. 

Notwithstanding, the Proponents are currently seeking environmental approvals for all of the 
investigation corridors described in Section 2.2. A final decision on the preferred corridor will not 
be made until remaining feasibility studies and environmental assessments are completed. 

2.4 	MINOR DEVIATIONS 

Within the preferred corridor there will be a need to identify a pipeline alignment that avoids local 
constraints imposed by features such as geological structures, environmentally sensitive areas, stock 
watering points, roads and Aboriginal sites. 

Pipelines are not subject to the same constraints that apply to road or railway alignments where 
terrain factors such as gradients and flood-prone areas can have a major influence on route 
selection. Similarly, pipeline routes are more flexible than mining or exploration activities which 
are governed by the location of orebodies. This allows a degree of flexibility in accommodating 
small deviations within the 5km wide corridors to avoid areas of environmental or historic 
significance. 

Upon completion of the various technical, environmental and economic studies, a 30m wide final 
pipeline easement will be identified within the preferred corridor. 
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3.0 PROJECT DESCRIPTION 

The project will involve the engineering, design, procurement, construction, commissioning and 
operation of the natural gas pipeline and its associated facilities such as compressor stations, 
metering stations and communication systems. 

Current estimates for the main pipeline (excluding lateral pipelines) indicate a capital cost of about 
$400 million, however, this estimate may be subject to variation during the detailed design phase. 
The pipeline will provide capacity in the order of 80 Tera Joules per day (TJ/day) in the initial 
configuration and 160TJ/day when fully compressed. It will thus provide about one third of the 
capacity of the SEC WA Dampier to Bunbury pipeline. 

3.1 	PIPELINE ROUTE ALIGNMENT 

The route investigation corridors selected during the feasibility studies are described in Section 2.0 
and shown on Figure 2.1. These investigation corridors are nominally 5km wide and have been 
selected using the best available mapping and other recorded data, together with the results of 
aerial inspections. Subsequent field surveys have mapped environmental and social constraints 
within these corridors and the results are provided in Appendix D. Minor deviations to the 
pipeline alignment within the corridors will be implemented during the pre-construction survey 
phase to avoid environmental, social and engineering constraints. 

In addition to the main pipeline route, lateral pipelines will be required to supply gas to the major 
load centres at Newman, Mt Keith, Leinster, Kalgoorlie and Kambalda. The proposed location of 
these lateral pipelines are shown on Figure 2.1 and an environmental assessment of the lateral 
pipeline routes is presented in Appendix B. 

The lateral pipelines are considered an essential part of the overall project. However, each major 
user will be responsible for the construction, operation and maintenance of their specific lateral 
pipeline. The proponents and the corresponding lateral pipelines are listed in Section 1.3. 

3.2 	PIPELINE DESIGN AND CONFIGURATION 

The pipeline will be designed, constructed and tested in accordance with the requirements of 
Australian Standard 2885-1987, Pipelines - Gas and Liquid Petroleum Code (AS 2885-1987). This 
code specifies requirements for materials, design, corrosion, mitigation, welding, construction, 
inspection and testing, allowable operating pressure, safety precautions, operation and maintenance. 

Pipe, valves and fittings will generally comply with the requirements of the reference codes in 
Australian Standard 2885-1987, Pipelines - Gas and Liquid Petroleum Code (AS 2885-1987). 
Other equipment will comply with appropriate Australian and United States Standards. The 
diameter of the pipeline (currently specified as 400mm from the northern end of the pipeline to 
Newman and 350mm from Newman to Kalgoorlie) could change if commitments for capacity 
made by consumers requires a revision as provided in the Goldfields Gas Pipeline Agreement 
Act 1994. 

The amount of compression installed initially will depend on the volumes required by consumers. 
The pipeline has been sized to allow for current demands as well as provide for predicted demands 
by means of additional pipeline compression. 
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The American Petroleum Institute (API) specification pipe will be designed to a maximum 
allowable operating pressure of 10.2 Mega Pascal (MPa), which corresponds to the American 
National Standards Institute (ANSI) class 600 pressure rating selected for all valves and fittings. 
The pipe material will be steel (complying with either API 5L Grade X70 or X65) with a design 
hoop stress of 72% specified minimum yield stress. Wall thickness will range from 5.3mm in the 
350mm diameter pipe to 6.8mm in the 400mm diameter pipe. Generally, pipe wall thickness will 
be increased where the pipeline is laid below railways, roads, rivers, creeks and in accordance with 
classification of locations specified in Australian Standard 2885-1987, Pipelines - Gas and Liquid 
Petroleum Code (AS 2885-1987). 

The high tensile steel pipe will be subject to rigorous factory inspection including use of ultrasonic 
equipment and hydrostatic mill testing of each pipe length. The specification for the pipe material 
will incorporate advanced steel technology. It is likely that the pipe will be manufactured by the 
well proven Electric Resistance Welding process. The pipeline will be hydrostatically tested in situ 
prior to operation in accordance with Australian Standard 1978-1987 Pipelines - Gas and Liquid 
Petroleum - Field Pressure Testing (AS 1978-1987). 

Construction welds will be subject to radiographic inspection to meet code requirements. 

The pipe will be protected from external corrosion by an appropriate coating and cathodic 
protection along its entire length. The pipe joints will also be coated with a compatible coating 
system. 

The pipe will be buried with minimum cover of 750mm. The position of the buried pipeline will 
be indicated with marker signs at frequent intervals (typically 400m) as well as by aerial distance 
markers at 10km intervals to assist with aerial pipeline inspection. At all significant road and 
stream crossings, the pipe will be buried at depths not less than 1,200mm. 

The pipeline will be constructed across streams, minor roads and tracks using open cut methods. 
Where railway lines and some major roads are intersected the pipeline will be bored under the 
existing infrastructure. 

Stream banks will be restored and stabilised after construction by contouring and revegetating in 
order to prevent erosion for both pipe protection and environmental reasons. 

3.3 	PIPELINE SYSTEM 

The pipeline system will include the following components: 

buried pipeline; 
compressor stations; 
scraper stations; 
metering stations; 
mainline valves; 
cathodic protection system; 
power supply; 
control and communication systems; and 
maintenance base. 

Ls&2038-OO2-363/DKp-7IçI) 	 DAMES & MOORE 



Goldfields Gas Pipeline 	 July 1994 
Public Environmental Review 	 Page 3 - 3 

These components are described in the following sections. The approximate locations of 
compressor stations and mainline valves for the ultimate pipeline capacity are shown on Figure 3.1. 

3.3.1 	Compressor Stations 

The initial pipeline capacity will require a single compressor station located at the northern end of 
the pipeline. Provision has been made for future compressor stations at nominally 170km intervals 
(although it may be more practical for them to be located at load centres). 

The major components of a compressor station installation will be: 

a gas filter to remove particulate matter (and possible entrained liquids) which could 
damage the high speed centrifugal compressor; 
one or more duty compressor sets, and one standby set to provide continuous availability 
of the pipeline system at the required capacity; 
a fuel gas conditioning and metering system; 
air cooled (fin fan) heat exchangers (where required), to cool gas discharging from the 
compressors to the maximum pipeline inlet temperature; 
a gas engine powered generating set; 
a control room housing control equipment (designed for remote, unattended operation but 
with facilities for local operation, if required); 
station piping with pneumatically (gas) actuated valves where required for remote 
operation; and 
site security fencing, access roads, drainage and landscaping. 

Each compressor station will require a site approximately 100 x lOOm when developed (including 
the area occupied by other facilities on the same site, such as scraper receiver and launcher 
station). Additional buffer zones will be acquired for an area of approximately 400 x 400m. It 
will be necessary to ensure that suitable parcels of land are available at each future compressor 
station site. However, only one site will need to be prepared for the initial development of the 
pipeline. 

The aboveground facilities will be designed for cyclone loading conditions where appropriate. The 
required civil works will consist of grading to a level site, finishing with a gravelled surface, and 
providing fencing and drainage. 

Some equipment will be housed beneath an open sided "sun shade" building designed to shelter the 
equipment from the direct rain and sunlight. 

A control room within an operation and maintenance building will be required to accommodate the 
computer control unit, communications equipment, instrumentation and cathodic protection unit. 
Solar collectors and batteries will not be required at compressor stations because of the site 
generated electrical supply, however a battery bank and a battery charger will be installed to 
provide a backup power supply. 

The site building will be a steel structure and house workshop facilities in addition to an office, 
storage, toilets, shower and changing room. The control room will be provided with a 
conventional wall-mounted air-conditioning unit. 
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Appropriate facilities will be installed to ensure that no oil or wastewater discharges enter either 
surface or subsurface water systems. 

3.3.2 Scraper Stations 

Scraper stations provide a means of inserting and removing internal cleaning and inspection tools 
which are driven through the pipeline by the gas flow. Scraper stations will be constructed at each 
end of the pipeline and at nominally 170km intervals (corresponding to the compressor station 
sites). The surface area required for scraper stations will be 25 x 80m for stand-alone sites or will 
be incorporated into compressor station sites. 

3.3.3 Mainline Valves 

The mainline valves provide a means of expeditiously isolating the pipeline into sections to limit 
the consequence of any leak or accidental rupture. Mainline valves will be spaced at nominal 
intervals of 80km. Mainline valves will also be installed at scraper station and compressor station 
sites. This spacing may be increased in the more isolated areas, but reduced in more populated 
areas. An area of approximately 20 x 20m will be required for the mainline valve sites. 

3.3.4 Cathodic Protection System 

The pipeline will be protected against corrosion by the pipe coating. A cathodic protection system 
will also be provided to control corrosion that may occur in instances where coating is defective. 
Cathodic protection involves applying electric current to the pipeline to neutralise the current flow 
associated with corrosion. 

Cathodic protection test points (1 m high posts) will be spaced at intervals not exceeding 5km. A 
cathodic protection control unit and a ground bed of buried anodes will be provided at each scraper 
station. 

3.3.5 Control and Communication Systems 

independent telemetry and remote control systems will be provided. These will include the 
following: 

A Supervisory Control and Data Acquisition system to permit monitoring and control of all 
telemetered sites and meter/regulating stations from a control centre. 

A land based radio communications system linking the control centre to all telemetered 
sites and meter regulating stations as well as providing mobile communications for pipeline 
patrol. Repeater stations will be provided at nominal intervals of 40km, depending upon 
the terrain. The communication system will require approximately 36 repeater sites, each 
repeater site containing a 40m tower and communication hut. 	Use of existing 
communications infrastructure will be investigated and could reduce these requirements. 

An operations control centre and maintenance base. The operations control centre could be 
based in Perth with the maintenance facilities located in Kalgoorlie. If, however, a 
combined facility is located at Kalgoorlie, an area of approximately 2.5ha will be required. 
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The base will include the following facilities: 

- 	pipeline control centre; 
- 	management office; 
- 	staff amenities; 
- 	electrical instrument maintenance: 
- 	mechanical workshop; 
- 	undercover spares storage: and 
- 	yard storage for maintenance/emergency pipe. 

3.3.6 Maintenance Base 

An additional maintenance base catering for the initiating compressor station will be required at the 
northern end of the pipeline. Due to the length of the pipeline it is envisaged that storage facilities 
for pipeline maintenance and emergency equipment may also be necessary at Newman and 
Leinster. These storage facilities will consist of a storage yard, a storage shed for equipment and 
basic amenities for visiting staff. 

3.3.7 Metering Stations 

The pipeline system will supply gas to various load centres along the route. Lateral pipelines will 
connect each load point to an outlet metering station which will require an area of approximately 
60 x 80m. Metering stations will be required to service the lateral pipelines to the loads at 
Newman, Mt Keith, Leinster, Leonora, Kalgoorlie and Kambalda. 

3.3.8 Power Su 

Power supply will be necessary for cathodic protection andlor control equipment. Power supply at 
compressor stations will be either from the grid or via stand-alone generator sets. Solar power 
supply units will be provided at all scraper stations, mainline valves and pipeline laterals where 
alternative power supplies are not available. A small building will be provided to contain 
equipment at each site. At the telemetered sites the building will be approximately 3 x 3m. At the 
compressor station sites, the power equipment will be contained in the station control room. 

3.4 	PIPELINE CONSTRUCTION 

3.4.1 Construction Process Environment 

Pipeline construction and rehabilitation is well developed in all types of environment, and 
experienced contractors will be used. The contractors will be required to perform the work to the 
standards of, and in accordance with, the conditions of contract, detailed technical specifications 
and design drawings. The environmental procedures will be monitored by the Proponents and 
relevant authorities during construction and rehabilitation. These environmental procedures are 
detailed in Section 6.0. Construction methods will be those typically used on modern high 
pressure gas pipelines and reflect a production line approach. Figure 3.2 provides a schematic 
illustration of the typical cross country pipeline construction process. The following describes the 
general construction process in more detail: 
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As detailed route studies progress and the necessary route clearances are obtained, the 
pipeline centreline will be surveyed and pegged by qualified surveyors. Survey plans will 
be prepared for route approval and engineering purposes. 

Width and working layout of the construction right-of-way will generally be 30m. This 
distance provides enough space for separate vegetation, topsoil and subsoil stockpiles. It 
also provides sufficient clearance to safely manoeuvre excavation and pipe laying 
equipment. Greater width may be required in some areas for material stockpiling and for 
the construction of runoff banks. 

Additional temporary work areas may be required for pipe stockpiles, overburden from 
creek crossings, sidehill cuts and access roads. 

The right-of-way will be graded, where necessary, to provide a safe, level work area for 
traffic and construction purposes. Topsoil from the graded area together with excess 
graded spoil or overburden will be stockpiled on the working side of the trench line rather 
than with the trench spoil near the edge of the right-of-way. Topsoil from the trench area 
will be stockpiled adjacent to the trench spoil. 

General trenching procedures may commence with exploratory ripping of the trench line 
with a single tyne dozer to locate rocky areas. Mechanical excavators will be used to 
excavate the trench. Spoil will be stockpiled separately beside the trench. Spoil piles will 
be interrupted where necessary to cater for creek crossings, rainwater runoff, fence lines, 
access tracks and other requirements. The trench will be approximately 800mm wide by 
1,200mm deep in typical open country and the pipe will have a final soil cover of at least 
750mm. 

Drilling crews will drill and blast sections of unrippable rock. Additional depth may be 
necessary in specific areas such as creek crossings and areas potentially affected by 
inundation. Special trenching procedures and conditions will apply to rail, road and 
watercourse crossings. 

The length of trench permitted to be open at any time will be restricted to a workable 
minimum, which may vary from 10km in areas suitable for trenching up to 30km in areas 
characterised by rocky terrain or subsurface conditions. Crossings will be provided as 
necessary for stock, vehicle and fauna access. 

Pipe will be transported to the right-of-way by authorised road access, which may include 
specially constructed sections of access road. Pipe sections will be strung on skids beside 
the trench, allowing gaps for the passage of animals, vehicles and machinery. 
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Individual pipe lengths will be held by a pneumatic line up clamp and welded together one 
at a time to form a string. During the first weld pass (called the root bead or stringer) the 
pipe will be suspended from sidebooms mounted on crawler tractors. On completion of 
the stringer bead, the pipe will be lowered back onto the skids for subsequent welding 
operations. Hot Pass welding will follow closely behind the placement of the root bead. 
Fill and Cap welding crews will complete the build up of the weld joint to the full pipe 
thickness. 	Radiographic testing of the circumferential weld will be carried out in 
accordance with code requirements and defective welds will be repaired or cut out as 
necessary. 

After stringing, a bending machine will, where necessary, bend the pipe to the curvature 
required to match vertical and horizontal alignment of the trench. The line-up crew will 
position the pipe with side-boom tractors and internal line-up clamps for the jointing 
operation. 

Soil or sand padding will be placed on the bottom of the trench where required, to protect 
the pipe and coating from damage. Alternatively, the pipe may be provided with a 
continuous concrete coating or other protective coating as protection against rocks, abrasive 
or damaging material. 

Where necessary additional padding (or shading) will be placed over the pipe to protect the 
coating from damage in the trench. The trench will be subsequently backfilled and 
compacted according to contract specification and procedures. 

Backfilling of the trench will be carried out shortly after padding of the pipe, generally on 
the same day. Where backfill material is not suitable for return to the trench because of its 
rock content or other damaging features, the contractor will be required to use alternative 
backfill material. Excess backfill material will be mounded over the trench area to form a 
crown of approximately 150mm. Breaks of at least 1-2m wide will be left in the crown at 
regular intervals (not greater than 30m apart) so as not to impede natural surface flows. 

Stockpiled topsoil will be placed over the excavated area. 

On steep grades, sand bags or foam barriers will be placed in the trench prior to backfihling 
to prevent wash out of the trench backfill and padding. These are commonly known as 
'sack breakers'. 

Tie-in crews will complete all sections where breaks have been necessary in the pipeline, 
such as for valves and road and stream crossings. This procedure, as with all others, will 
be quality controlled by specialist inspectors. 

Portions of the route needing special construction may be 'skipped and completed later using 
separate crews. These include major watercourse crossings, road and rail crossings, tie-ins and the 
installation of mainline valves. The work of these crews may be undertaken before or after the 
main construction crew passes through the area. 
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3.4.2 Hydrostatic Testing 

Once the pipeline is welded into continuous lengths. hydrostatic testing will be carried out in situ. 
This involves filling the pipe with water and pressure testing the pipe to prove both its structural 
strength and leak integrity. Sections of the pipe will be tested sequentially and any leaks found 
will be cut out and replaced with pre-tested pipe. Test pressure will exceed maximum operating 
pressure by the margin required by Australian Standard 2885-1987, Pipelines - Gas and Liquid 
Petroleum Code (AS 2885-1987). 

The pipeline must be filled at a rate of 250-350m3/h to ensure that air is properly displaced from 
the pipeline prior to testing. There is unlikely to be sufficient surface water available along the 
pipeline route to fill the pipeline for hydrostatic testing, so it is expected that test water will be 
obtained from groundwater sources. Holding dams may need to be constructed and filled in 
advance of pumping operations. Holding dams will have minimal surface area and maximum 
depth to reduce evaporation loss. A membrane liner may be used to seal the dam to prevent water 
loss by seepage and problems with turbidity and soil particles entering the pipe. Specific studies in 
relation to the development of the water supply and disposal of hydrotest water will be conducted 
as required by the State Agreement Act. 

Test water will be treated, as necessary, with corrosion inhibitors to prevent internal corrosion of 
the pipe. Typically, catalysed sodium suiphite or hydrazine are used, either of which will break 
down to a harmless compound within the pipeline. Test water will be reused in subsequent 
pipeline sections where practicable. Test water will be finally disposed at watercourses after 
obtaining approval from the appropriate authorities and landowners. 

Internal pipe cleaning will be carried out to remove dirt, mud, water and objects which might have 
been left in sections of the pipe after construction and hydrostatic testing. Following each 
successful hydrotest, the pipeline sections will be dewatered, dried, tied-in and then purged with 
either nitrogen or natural gas. 

Mainline valves and scraper stations will be prefabricated and tested prior to delivery to site. 

3.4.3 Construction Timing 

At any one time there will be a work spread of approximately 10 to 30km between the clearing 
and grading operations and the final clean-up and rehabilitation. The rate of progress will vary 
depending on the terrain with up to 4km/day of pipe laid in open country, but significantly less in 
difficult terrain. An average rate of 3km/day is expected for the overall pipeline route, resulting in 
an overall construction period of about 15 months. It is planned that all construction will take 
place between the second half of 1995 and late 1996. as shown on Figure 1.2. 

3.4.4 Pipe Transport and Stockpiling 

All pipe will need to be sourced based on competitive pricing. Every endeavour will be made to 
source pipe from local manufacturers, however if this is not possible pipe will likely be sourced 
from the eastern states and/or overseas. 
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Pipe will be transported from its point of manufacture to local stockpiles at locations convenient to 
the construction activities. If pipe is supplied from the eastern states or overseas, it will probably 
be transported by rail to Kalgoorlie or by sea to the northwest and then by road train to local 
stockpiles. It is estimated that 15 truck movements per day would be required to transport the pipe 
from construction stockpiles to the construction right-of-way. 

The local stockpile sites will require approximately 2 to 4ha, including allowance for storage of 
pipe and vehicle loading and unloading. 

From the local stockpiles, pipe will be loaded onto stringing trucks for placement along the 
right-of-way. Stringing trucks will travel via existing roads wherever possible and will utilise the 
pipeline right-of-way only for the final approach to the stringing location. Access roads for this 
purpose will be agreed with the appropriate authorities. 

3.4.5 Bedding Material/Borrow Pits 

In rocky areas bedding and shading material will be required to protect the pipe coating from 
damage caused by rocks in the trench bottom and/or backfill. It is expected that this material will 
be obtained from borrow pits for areas where excavated trench material is not suitable for 
backfilling. 

Borrow pits will be established in accordance with relevant authority guidelines. Pits of maximum 
dimension 200 x 50m will be located with their long axis parallel to the contours and at least 
150m from major roadways. Depth will be restricted to about 1.5m and stable drainage will be 
provided to discourage water ponding. 

The contractor may elect to apply an additional protective coating to the pipe over some or all of 
the route, in which case the requirement for bedding material will be substantially reduced. 

Along some sections of the route where borrow pits may be constrained for environmental or 
logistical reasons, the use of rock crushers and screens will be considered to process excavated 
trench material into suitable bedding material. 

3.4.6 Commissioning 

Once the pipeline is completely tied in, with all facilities checked and ready for the introduction of 
natural gas, commissioning will commence. Natural gas will be introduced into the pipeline at low 
pressure. The pipeline will then be further dried by flushing with either nitrogen or natural gas. 
Gas pressure will be gradually increased to the minimum operating pressure. An inspection will be 
carried out to detect any leakage of gas from the aboveground equipment. 

3.4.7 Construction Workforce. Camp Sites and Equipment 

It is anticipated that construction will be split into either two or three spreads, each covering 
between 450km to 700km of route. Each construction spread will be independent, with work on 
each spread proceeding simultaneously. 
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The construction workforce for each spread will number between 300 and 400 with crews working 
a probable cycle of 28 days and 7 days leave. The workforce will be accommodated in fully 
self-contained construction camps. Temporary camp sites will be located outside the easement on 
approved sites. Construction camps will be relocated along the route as construction progresses 
with relocation to the next site carried out during the leave break. There may be up to fifteen 
different camp locations along the total length of the pipeline. 

A typical pipeline spread of equipment and personnel for construction of a medium diameter 
pipeline in a cross country environment is shown on Tables 3.1 and 3.2. The numbers of each 
piece of equipment and personnel will vary according to the construction environment, including 
the rate of progress required, quantity of rock excavation, terrain, and weather conditions. 

Construction teams will require potable water at a rate of around 1 80L per day per person. This 
equates to approximately 8OkL per day for each construction team. It is expected that water will 
be sourced from existing or new groundwater bores. 

3.4.8 Service and Maintenance of Equipment 

Construction equipment will be serviced and maintained from the construction camps. The 
pipeline construction contractor is expected to have facilities both for minor servicing of equipment 
to be undertaken at the work location on the right-of-way, and for more significant maintenance 
work to be carried out in basic workshop facilities at the construction camps. 

3.5 	IMPLEMENTATION PLAN 

Implementation of the project requires it to be split into activity packages that can be contracted to 
specialist companies for supply and construction. The make-up of the packages, and hence 
contracts, will be structured to make optimum use of contractors' expertise and to ensure timely 
completion within the project schedule. 

The pipeline owner will purchase all major materials and long delivery time items including pipe, 
pipe coating, valves and fittings to ensure that the delivery of these items does not delay the work. 

The following major material supply contracts will be let: 

Pipe Supply: 
Pipe will be delivered by the supplier to the coating applicator's yard. 

Coating Application: 
The coating applicator will deliver the coated pipe to the stockpile and manage the 
stockpile. 

Skid Fabrication: 

Equipment for mainline valves, scraper stations and pressure regulation will be 
prefabricated on skids for later installation by the pipeline construction contractor. 

A number of supply contracts will also be let for items such as compressor supply, valves, 
instrumentation, solar power supply and cathodic protection equipment. 
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TABLE 3.1 

TYPICAL CONSTRUCTION EQUIPMENT 

Equipment Description Number 

Backhoes - rubber tyred 3 

Backhoes - track mounted 9 

Boring Machine 

Chain Saws 6 

Compressors 4 

Cranes - mobile 3 

Dragline 2 

Drill Wagons (track drills) 4 

Front End Loaders 4 

Grader 2 

Hydraulic Hammers (backhoe attachments) 4 

Jack Hammers 4 

Pumps - dewatering 4 

Pumps - filling 2 

Scrapers 

Tractors - bull dozer 10 

Tractors - farm, rubber tyred 6 

Tractors - side boom 10 

Tractor - twin arc 2 

Trailers - farm 5 

Traxcavator (crawler mounted excavator) 2 

Trenching Machine Wheel/Bucket Type Traxcavator 2 

Trucks - semi-trailer (flat bed) 4 

Trucks - semi-trailer (low loader) 4 

Trucks- semi-trailer (pipe transport/stringing) 10 

Trucks - tipping 5 

Trucks - tray body 5 

Vibrating Roller 2 

Welding Machines 12 

Source: Goldfields Gas Transmission Pty Ltd. 
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TABLE 3.2 

TYPICAL PERSONNEL REQUIREMENTS 
PER CONSTRUCTION SPREAD' 

A 
PERSONNEL 

Owners Superintendent 

Senior Inspector 

Site Environmental Officer 

Inspectors 

Superintendent 

Assistant Superintendent 

Foreman 

Welder 

Electrician 

Pipe Fitter 

Spacer 

Tradesman 

Surveyor 

Plant Operators 

Pipeline Worker I 

Pipeline Worker II 

Pipeline Worker HI 

Labourer 

Leading Hand Labourer 

Camp Manager 

Cook 

Cook Assistant 

Kitchen Hand 

Cleaners 

Lundrv Hand 

Source: Goldfields Gas Transmission Pty Ltd. 

There may be either two or three construction spreads, each with a workforce of between 300 and 4(X) persons. 
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The following major construction contracts will be let: 

Pipeline Construction: 
The pipeline contractor will be responsible for clearing, grading and trenching; pipe 
transportation, stringing and welding: lowering-in, backfilling, clean-up, and restoration; 
and hydrostatic testing. The contractor will also be responsible for the installation of 
prefabricated skids, cathodic protection test points and warning markers, and for provision 
of the construction camps. 

Electrical and Instrumentation Work: 
A contract will be let for the installation of electrical and instrumentation equipment, 
including solar power supply but excluding cathodic protection equipment. 

Cathodic Protection: 
A contract will be awarded for cathodic protection of the pipeline. This will include 
installation, commissioning and testing of the cathodic protection units. 

Others: 
Compressor installation, communications and control systems and hardware, operations and 
maintenance buildings. 

3.6 	PIPELINE OPERATIONS 

3.6.1 Monitoring and Control 

The pipeline will be operated from a control room located in the operations base. The control 
centre will be located on a site which also contains the main maintenance base for the pipeline 
system, if located in Kalgoorlie. However, the location of the operations base/control room may 
be in Perth. 

The following factors dictate the operating philosophy: 

The pipeline will be about 1,400km long, hence there is a need to station maintenance and 
operations staff at locations which provide a reasonable response time. 

The pipeline operation will be simple and fully automated, hence its direct supervision will 
require minimal resources. 

While much of the technical maintenance will be contracted to specialist firms, there is a 
continuing need for maintenance staff to undertake mechanical. electrical and control 
system maintenance, together with maintenance of the right-of-way. These staff will be 
trained to respond to both routine and abnormal circumstances. 

Initial operation of the pipeline will be relatively simple with one or two supply points and 
five delivery points. Increasing the gas deliveries will increase the operating complexity, 
requiring greater skill in operating the pipeline, and increased technical resources for 
operating and maintaining the equipment. 
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The control centre will incorporate the Supervisory Control and Data Acquisition system with 
man-machine interface equipment together with alarm printers, database and datalogging 
equipment. The control room will be continually manned by a supervisor and a pipeline controller. 
Limited access connections will be made where required between the Supervisory Control and Data 
Acquisition system and other interested parties to provide them with information on the status of 
the pipeline system, gas quality and meter data. This limited access will assist the third parties to 
manage their operation. 

The degree of automation incorporated in the Supervisory Control and Data Acquisition system 
will mean that most of the operator duties will be monitoring and condition reporting. The duties 
of the pipeline controller will include: 

monitoring the pipeline for safe operation using the Supervisory Control and Data 
Acquisition system; 
managing the operation of compressor plant and associated equipment to maintain the 
required gas flow and minimum operating pressures throughout the pipeline, and to ensure 
other process conditions are achieved; 
monitoring the operation of metering equipment, including conducting periodic meter 
calibration tests; 
managing the pipeline communications, including communications with field staff at 
remote locations, providing authorisation for entry and maintenance, and responding to 
calls from third parties with information of the pipeline operation, or requesting 
information on the pipeline location; 
preparing periodic reports on the pipeline performance and periodic gas purchase/ sales 
reports for accounting and billing purposes; 
determining auxiliary gas usage (e.g. heater burners); and 
liaising periodically with gas suppliers and consumers concerning gas deliveries and 
pipeline operation matters. 

The pipeline will be subject to regular physical inspection and maintenance as discussed in 
Section 6.4. 

3.6.2 Personnel Transport 

The pipeline operation and maintenance will require a number of transport systems capable of 
delivering personnel and equipment to any location along the pipeline as follows: 

4 wheel drive vehicles and associated plant will be used for staff to travel to a site to 
undertake extended maintenance work; 
commercial airline transport will be used as required, together with Company owned or 
hired vehicles, to deliver staff to remote locations for short visits; 
chartered aircraft may be used to deliver staff to remote locations; and 
chartered aircraft will be used for regular patrol of the entire pipeline system, and to 
provide rapid response for maintenance staff in an emergency situation. It is anticipated 
that a contract will be entered into with an aircraft charter company to provide suitable 
equipment as required on a 24 hour basis. 
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3.6.3 Operations Workforce 

Preliminary planning provides 40 full time staff positions, supported by contract maintenance and 
casual labour as required for right-of-way maintenance. 

Attendants at the compressor station will work on a daily basis to check the operation of the 
compressor equipment, and to undertake minor maintenance within the station, and along the 
right-of-way. These staff will also be available for temporary assignment to other locations where 
additional maintenance input is required. 

Indicative operational workiorce requirements are set out in the following table. 

TABLE 3.3 

PRELIMINARY OPERATIONS WORKFORCE 

Staff Position 	 I Number 

ADMINISTRATION 
General Manager 
Accountant 
Marketing Manager 

Purchasing Superintendent 
Secretary/Clerk 2 
OPERATIONS PERSONNEL 
Operations Manager 1 
Pipeline Engineer 1 
Computer Systems Engineer 1 
Control/Communications Engineer 1 
Corrosion Engineer 1 
Corrosion Technician 
Environment/Lands/Community Relations Officer 
Clerical Staff 2 
Pipeline Control Supervisor 4 
Pipeline Controllers 4 
OPERATIONS PERSONNEL (PIPELINE) 
Pipeline Patroller 2 
COMPRESSOR STATION ATFENDANT - YARRALOOLA 
Station Attendant 

MAINTENANCE STAFF. KALGOORLIE 
Maintenance Superintendent 1 
Electrical/Instrument Superintendent 1 
Mechanical/Pipeline Superintendent I 
Secretary/Reception 

Mechanical Trades 2 
Electrical Trades 
Control System Trades 2 
Plant Operator 
Labourer 2 
MAINTENANCE STAFF - NEWMAN 
Mechanical Compressor Station Attendant Trades 
Electrical/Control System Trades 1 
TOTAL FULL TIME STAFF 	 I - 	 40 
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4.0 THE EXISTING BIOPHYSICAL ENVIRONMENT 

4.1 	REGIONAL SETFING 

The pipeline investigation corridors traverse four major natural regions: 

Pilbara Region: 
Gascoyne Region'; 
Murchison Region; and 
Coolgardie Region. 

The subdivision of these regions into subregions and other units is based principally on their 
characteristic features of climate, geology, landforrns, soils and vegetation. The natural regions 
traversed by the investigation corridors are given in Table 4.1 and illustrated in Figure 4.1. 

A summary of the principal physical characteristics of these natural regions is given in Table 4.2 
and discussed in Sections 4.2 to 4.6. The principal characteristics of the biological environment 
are summarised in Section 4.7 and a general discussion is given in Appendix C. 

Whilst Beard (1975) recognises the Camarvon Basin as a discrete unit. only a small portion of this region is 
traversed by Ashburton Option Two (Yannarie Coastal Plain). Consequently, that portion of the Yannarie 
Coastal Plain will be considered here is part of the Gascoyne Region. 
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TABLE 4.1 

DISTANCE (krn) TRAVERSED BY THE PIPELINE INVESTIGATION CORRII)ORS 
ACROSS THE NATURAL REGIONS OF WESTERN AUSTRALIA 

Regions 
Forrescue 
Corridor 

Ashburton 
Option One 

Ashburton 

Option Two 
Ashburton 

C'orr:do, 
GoIdfieIds 
corrido: 2  

Mt Keith 

Option West 
Mt Keith 

Option East 

Carnarvon Basin (Carnarvon Botanical District) 

Yannarie Coastal Plain 10 

Pilbara Region (Fortescue Botanical District) 

Onslow Coastal Plain 10 10 
Stuart Hills 40 150 65 
Chichester Plateau 80 
Foilescue Valley 370 
Hamersley Plateau 20 

Gascoyne Region (Ashburton Botanical District) 

Ashburton Valley 290 
Kumarina Hills 135 175 25 
Gascoyne Ranges 80 
Carnegie Salient 30 

Murchison Region (Austin Botanical District) 

Wiluna Subregion 90 1(X) 110 
Laverton Subregion 80 100 90 
Barlee Subregion 220 

Coolgardie Region (Coolgardie Botanical District) 

Coolgardie Plateau 30 

Notes: 	I 	Excluding Ashburton Options One and Two. 
2 	Excluding Mt Keith Options West and East. 
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TABLE 4.2 

EXISTING PHYSICAL ENVIRONMENT 

Region Traversed by Investigation corridors 
characteristic 

Pilbara Gascovne Murchison Coolgardie 

Climate Australian Arid Zone. Australian Arid Zone. Desert Climate, hot Semi Desert 
Subtropical Arid Subtropical Arid summers and mild Mediterranean. warm 
Climate. Climate, winters (Mean temps winters, hot summers 
Low erratic rainfall Low erratic rainfall 6°C-38°C). Low (mean daily 
(260mm- (260mm- rainfall, temperatures 12°C- 
320mm/annum). 320mm/annum). 25°C). 
Extremely high Extremely high Rainfall occurs all 
evaporation rates. evaporation rates. year round (mean 
Extremes of temperature Extremes of annual rainfall 
(9°C - over 38°C). temperature (9°C - 256mm). 

over 38°C).  

Geology Lower Proterozoic Tertiary and Proterozoic Archaean Yilgarn 
sediments of Hamersley Quaternary alluvial sediments of Craton of granites 
Group overlie Archaean deposits in water Glengarry Sub- and metamorphosed 
sediments and courses. Remainder is basin, and Archaean greenstones, some 
volcanics of Fortescue Middle Proterozoic Yilgarn Craton of patches of Archaean 
Group, which in turn sandstones and granites and clastic sediments. 
overlie basement conglomerates, which metamorphosed 
granites and towards south overlie greenstones. 
greenstones. Tertiary Archaean granites and 
and quaternary alluvial greenstones. 
deposits present in 
water courses. 
colluvium at the base of 
scarps and hills. 

Topography Main features are Main features are Extensive tracts of Large areas of sand 
Hamersley Ranges and Ashburton Valley and gently undulating plain and numerous 
Fortescue River Valley Ashburton River aeolian sand plains salt playas. some 
floodplain. Floodplains. with areas of laterite scattered hills of 

Sedimentary surfaces caprock and calcrete outcropping granites 
dissected to form hardpan. Granite and greenstones. 
mesas and buttes. outcrops as sheets 
Granitic hills and and tot-s. 
ridges towards 
Newman. 

Soils Fortescue River 
floodplain contains 

Alluvial sandy soils 
in water courses. 

Shallow red earthy 
barns overlying red- 

Neutral red earths on 
sand plains. Saline 

alluvium and colluvium. Shallow stony soils brown hardpans. soils around playas. 
Other soils are plastic on hills and slopes. Colluvial and Calcareous barns and 
clays, seasonally Red sands. clayey alluvial soils in earths associated with 
cracking brown-red sands and red earths water courses. hardpans. Sheetwash 
clays and red-brown on sand plains. Colluvial soils of gravels, silts and 
earths. 	Areas of Calcareous soils quartz and laterite. 
calcareous soils associated with hard weathered bedrock 
associated with pans. on hills, and large 
hardpans. expanses of sheet 

calcrete. 
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TABLE 4.2 
(continued) 

Region Traversed by Investigation Corridors 
Characteristic - 

Pilbara Gascone Murchison Coolgardie 

Surface External drainage. Major watercourses: Internally draining. Intermittent internal 

Hydrology Intermittent major Fortescue River. Major water courses: drainage in a 

rivers: Fortescue River. Ashburton River, Murchison River. northeasterly 

Ashburton River, Robe Robe River. saline Lake Way direction. Numerous 

River, numerous and Lake Raeside shallow playas: Lake 

intermittent creeks. systems. Marmion, Lake 
Ballard, Lake 
Goongarrie and Lake 
Lefroy. 

Groundwater Aquifers present in Groundwater found in Three types of Groundwater 

Hydrology superficial sediments of superficial alluvial aquifer alluvial, salinities of 3.000 to 

water courses, salinities and colluvial deposits colluvial at the base 250,000mgfL 

of 500 to 1.000mgfL of water courses, of outcrops and expressed in alluvial 

TDS. salinities of 500 to calcrete, salinities of drainage lines and 
1,000mgfL. 1,000 to salt lakes. 

10.000mgfL.  

4.2 	CLIMATE 

4.2.1 Pilbara and Gascoyne Regions 

The sections of the Pilbara and Gascoyne regions traversed by the investigation corridors are 
located in the Australian Arid Zone. This zone has a subtropical and climate characterised by low 
and erratic rainfall, extremes of temperature and high evaporation rates. 

Climatic data are available from meteorological stations at Onslow, Paraburdoo and Newman 
(Bureau of Meteorology, 1988). During the summer months (November to April), mean daily 
maximum temperatures often exceed 38°C, with Paraburdoo at 41°C, Newman at 39°C and 
Onslow at 36°C. 

During the winter months (May to September), the mean daily minimum temperatures are more 
moderate, with daily maxima of 24-30°C. The lowest recorded daily maxima are Paraburdoo 
(90C), Newman (8°C) and Onslow (12°C). 

Rainfall and Evaporation 
Seasonal and annual variability in rainfall throughout these two regions is very high. Rainfall is 
mainly associated with tropical cyclones and thunderstorms in mid to late summer, though the 
region also receives some winter rain. Heavy rains are sporadic and cause widespread flooding 
and massive mechanical erosion (Bowman Bishaw Gorham, 1991). The mean annual rainfall 
ranges from 267mm for Onslow, 277mm for Paraburdoo, to 318mm for Newman. 
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The average annual evaporation rate is 3,000mm (Commander, 1989). This rate is extremely high, 
particularly in inland areas, and usually exceeds rainfall during all months of the year across the 
Pilbara and Gascoyne. 

Jr 	Wind 
During summer, winds in the north of Western Australia are dominated by easterlies and 
southeasterlies. whilst westerlies are dominant during winter. 

Tropical cyclones develop to the northwest of the coastline and track down the coast mainly in the 
second half of summer, usually producing extremes of wind for several days, and heavy 
widespread rain. 

Annual windroses for 0900 hours (9.00 am) and 1500 hours (3.00 pm) are provided for Onslow, 
Paraburdoo and Newman on Figures 4.2 and 4.3 respectively. 

In autumn and winter Onslow experiences southerly, southeasterly and easterly winds of up to 
40km/h during the morning which switch to westerlies of up to 50km/h and northwesterlies of up 
to 40km/h during the afternoon. The winds in spring and summer are dominated by southerlies 
and southwesterlies of up to 40km/h during the morning, with westerlies in the afternoon of up to 
40km/h. 

Paraburdoo experiences easterlies of up to 40km/h in the morning throughout the year. During 
summer, afternoon winds are predominantly from the west and southwest, whilst westerlies, 
southwesterlies and northwesterlies dominate in autumn, winter and spring. 

Newman experiences a simple wind pattern throughout the year with predominantly easterly winds 
of up to 30km/h during the morning changing to stronger easterlies and southeasterlies of up to 
40km/h during the afternoon. 

4.2.2 Murchison Region 

The eastern portion of the Murchison Region experiences a desert climate with typically hot 
summers and mild winters with relatively even, low rainfall. 

Long term climatic data available for Wiluna and Leonora indicate that the mean maximum daily 
temperature recorded in summer at Wiluna is 38°C and at Leonora is 37°C. Mean minimum daily 
temperatures of 6°C occur at both stations (Bureau of Meteorology, 1988). 

Rainfall and Evaporation 
Wiluna experiences the majority of its rainfall within the first six months of the year, whereas 
Leonora experiences a relatively even amount throughout the year. 

Winter rainfall is mainly associated with the movement of rain bearing low pressure systems while 
summer rainfall is often associated with cyclones or thunderstorms. 

The average annual evaporation rate for this region is 2,000mm (Commander, 1989). 
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Wind 
Annual windroses for Wiluna and Leonora for 0900 hours (9.00 am) and 1500 hours (3.00 pm) are 
provided on Figures 4.2 and 4.3, respectively. 

Throughout the year the morning winds around Wiluna are predominantly northeasterly and 
easterly, up to 40km/h. During summer and autumn, afternoon winds of up to 50km/h are 
primarily southeasterly and easterly. However, during winter and spring, the winds are up to 
40km/h and are multi-directional (from the northwest, southwest and southeast). 

Leonora experiences a wind pattern similar to Wiluna with northeasterly, easterly and southeasterly 
winds during the morning of up to 40km/h throughout the year. Summer and autumn afternoon 
winds are from the east and southeast, but during winter and spring more varied winds are 
experienced from the west, northwest and southeast. 

4.2.3 Coolgardie Reeion 

The climate of the Coolgardie Region is classified as semi-desert mediterranean (Beard, 1981) and 
is characterised by warm winters and hot summers. Meteorological data are available from 
Kalgoorlie (Bureau of Meteorology, 1988). 

Mean annual rainfall for the area is 256mm, with a slight predominance of winter falls. However, 
rain does occur on a year-round basis. Winter rainfall is associated with cold fronts moving in 
from the Southern Ocean while summer falls come mainly from localised thunderstorm activity 
and are therefore both less regular and less predictable. 

The mean daily maximum temperature recorded in summer is 34°C with a mean minimum 
temperature of 5°C during winter. 

Annual windroses for 0900 hours (9.00 am) and 1500 hours (3.00 pm) for Kalgoorlie are provided 
on Figures 4.2 and 4.3, respectively. In Kalgoorlie the prevailing autumn and summer winds tend 
to be northeasterly to southeasterly, mainly in the 11-20km/h range, with few very strong winds. 
Spring winds are variable in both speed and direction. Winter winds are predominantly westerly to 
northerly at 11-30km/h. 

The annual average evaporation rate for the region is approximately 2,000mm (Commander, 1989). 

4.3 GEOLOGY 

This section was compiled from information contained in geological maps and local knowledge. 
Relevant reports and similar studies were used in conjunction with site investigations to verify the 
desktop study and provide additional detail. 
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4.3.1 	Pilbara Region 

The geology of the Pilbara Region is dominated by the Hamersley Province, which forms the 
watershed between the Fortescue River to the north and the Ashburton River to the south. The 
Province is a depositional basin of a complex series of Lower Proterozoic Sediments of the 
Hamersley Group overlying the Archaean volcanics and sediments of the Fortescue Group (Myers 
and Hocking. 1988). These in turn overlie older granite and greenstone basement rocks comprising 
granites, granitic gneisses and greenstones (O'Brien and Associates Pty Ltd. 1992). 

The Fortescue Corridor runs along the northern edge of the Hamersley Plateau, primarily following 
the Fortescue River flood plain between the Chichester and Hamersley Ranges. The river flood 
plain comprises Tertiary-aged alluvial and lacustrine valley fill deposits, overlain by modern 
Pliocene-Quaternary consolidated to loose alluvium (GSWA, 1990). 

The first section of the Fortescue Corridor traverses the Onslow Coastal Plain district, which has 
alluvium and colluvium with occasional patches of conglomerate. Towards Deepdale, the corridor 
passes to' the west of steep hills comprising primarily cemented and/or rocky units of either 
Cretaceous shales or Proterozoic rocks before returning to cross alluvium and colluvium 
(GHD, 1993). There is a large area of calcrete at Millstream, straddling the Robe River and 
Fortescue River watershed. Areas of very hard shallow calcrete occur around Newman where the 
corridor crosses the Opthalmia Range at Ethel Gorge. 

The Ashburton Corridor also traverses the Onslow Coastal Plain, mainly through eluvium and 
alluvium prior to crossing the Robe River into the Ashburton Basin. The river bed of the Robe 
River consists of unconsolidated alluvium which has high erosion potential in significant floods 
(GHD, 1993). The Ashburton Corridor primarily follows the southern edge of the Hamersley 
Plateau in the Ashburton Basin. 

4.3.2 Gascoyne  Region 

The Ashburton Basin contains the Ashburton River, which forms the northern border of the 
Gascoyne Region. The valleys and flood plains of the Ashburton River and its tributaries are 
composed of Tertiary and Quaternary alluvial valley fill deposits. The remainder of the Basin 
comprises Lower Proterozoic sedimentary rocks of the Wyloo Group which are steeply dipping, 
dark brown or maroon shales, with minor greywacke, sandstone and dolomite. These lithologies 
have weathered to give characteristic landforms of low hills and occasional large sandstone ridges 
(Payne et al., 1988). 

Towards Newman, the Ashburton Corridor traverses the Middle Proterozoic sandstones and 
conglomerate of the Bresnahan Group (Myers and Hocking. 1988). These sediments are frequently 
intruded by dolerite dykes and sills which are now eroded, forming rounded hills and ridges which 
are quite distinct from those formed from the sediments (Payne et al., 1988). 
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Immediately south of Newman the corridor crosses the greenstone belt of the Sylvania Inlier before 
traversing the rugged upland areas comprising the Collier Subgroup of Middle Proterozoic 
sedimentary rocks of the Bangemall Group (Myers and Hocking, 1988). The southern edge of the 
Sylvania Inlier is unconformably overlain by the Bangemall Group. The sediments of the 
Bangemall Group outcrop and are predominantly comprised of sandstones with some areas 
containing lenses of conglomerate, siltstone, shale and chert which may be of marine origin 
(GSWA, 1990). 

Further south, the corridor crosses the gneissic terrain of the Marymia Dome, and then through the 
Middle Proterozoic sandstone, shale and carbonate sediments of the Nabberu Basin (GSWA, 1990). 

Overall, the majority of the Gascoyne section of the corridor traverses plains of alluvium and 
colluvium in which expansive areas of calcretised or hardpan layers occur at the surface or at 
shallow depth. 

4.3.3 Murchison Region 

In the Murchison Region, the investigation corridor traverses the Proterozoic Glengarry Sub-Basin 
and the dominating Yilgam Craton. The Glengarry Sub-Basin sediments comprise sandstones, 
shales, conglomerates and greywacke, with some banded iron formations (Myers and 
Hocking, 1988). The Yilgarn Craton is Archaean in age consisting of metamorphosed, igneous and 
sedimentary assemblages referred to as greenstone belts, and of intrusive granitic, gneissic and 
magmatic terrains. The metamorphic rocks are older than the granites (Beard, 1976). Both 
assemblages strike approximately in a northwesterly to southeasterly direction. 

The metamorphic rocks consist of a wide variety of volcanic and sedimentary rock assemblages, 
including ultramafic and mafic rocks (mainly basalts), acid lavas and tuffs, sedimentary rocks such 
as banded ironstone, jaspilite and chert, and clastic sedimentary rocks comprising shale, siltstone, 
sandstone and greywacke and conglomerate (Beard, 1976). 

4.3.4 Coolgardie Region 

Towards Kalgoorlie and Kambalda the geology continues to alternate between granite and 
greenstones. The greenstones predominate and are interspersed with poorly exposed zones of 
Archaean clastic sedimentary rocks of conglomerate to shale. The clastic rocks form low-lying 
areas between the hilly greenstone belts, and are generally overlain by colluvium and alluvium. 

4.4 	GEOMORPHOLOGY AND TOPOGRAPHY 

4.4.1 	Pilbara Region 

The first section of both the Fortescue and Ashburton Corridors traverses the Onslow Coastal 
Plain. The Coastal Plain is a broad expanse of low-lying alluvium that slopes gently seawards 
(Williams, 1968). 
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The Fortescue Corridor separates from Ashburton Corridor Option One at Three Peak Hill and 
crosses the Robe River at Gnieraoora Pool. The Fortescue Corridor crosses the Robe River again 
approximately 60km east of Gnieraoora Pool. It then primarily follows the flood plain of the 
Fortescue River upstream along the northern boundary of the Hamersley Plateau. The topography 
is dominated by alluvial deposits, alluvial fans, and tributaries of the Fortescue. The floodplain 
widens west of Wittenoom with permanent pools present within the river systems. The Fortescue 
Corridor also crosses a number of other watercourses including Kumina Creek, Weeli Wolli Creek, 
and Coodiner Creek. 

4.4.2 Gascoyne  Region 

The physiography of the Gascoyne Region along the Ashburton Corridor is dominated by the river 
flood plains of the Ashburton River and its tributaries. These flood plains are usually 3 or 4km 
wide, but are occasionally up to 12km wide. Rejuvenated drainage in Late Tertiary times has 
resulted in some of the sedimentary surfaces of the Ashburton Valley being dissected to form low 
mesas, buttes and intensely desiccated plains (Payne et al., 1988). 

Ashburton Corridor Option One crosses the Robe River east of Observation Hill. At this point the 
Robe River is bisected into two main channels, separated by an island of approximately 500m in 
width. The Ashburton Corridor then continues directly south across the Cane River and over 
numerous intermittent tributaries of the Ashburton River and the Robe River. 

Southeast of Wyloo Station the corridor runs parallel to the Hardy River between low basaltic hills 
separated by stony gilgai plains, and over degraded alluvial plains (Payne et al., 1988). It then 
traverses the rough shale hills of the Kooline Land System which contains many small saline 
creeks. 

Further east, the topography flattens and the corridor traverses the stony expanses of hardpan plains 
and calcrete hardpans before crossing the Angelo River. The topography towards Newman 
becomes more elevated with granite hills and stony undulating plains. 

South of Newman, the corridor traverses a major tributary of the Fortescue River where the creek 
is braided into two channels separated by an alluvial island. The surrounding topography is 
dominated by the formation of rugged mountain, hill and ridge country of the Middle Proterozoic 
sediments of the Bangemall Group. Differential weathering of these sediments has influenced the 
extent and type of dissection, with the more resistant rocks, such as sandstone, forming massive 
parallel ridges and ranges trending in a northwesterly direction. Exposed dolerite dykes and sills 
form rounded hills and ridges distinct from those formed on the sediments. Further south, the 
topography flattens out and is dominated by extensive hardpan plains with low calcrete platforms. 
The Ashburton Corridor continues across small laterite mesas and gravelly plains interdispersed 
with low calcrete plateaux and dolerite hills and ridges before the topography opens out to 
extensive hardpan plains with low calcrete platforms. The Fortescue Corridor in the Gascoyne 
Region traverses similar features in this area. 

The Goldfields Corridor in the Gascoyne region traverses low sandplains and crosses numerous 
small intermittent creeks and occasional scattered dunes of deep red sandy earths. Around Wiluna 
this topography becomes more undulating as the underlying geology changes from sediments to 
weathered granites and greenstones. Upland areas, with relief of up to 10m, contain scree and sheet 
wash slopes which pass down into broad alluvial plains covered with recent alluvium which is 
dissected to form miniature canyons (Gee. 1987). 
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4.4.3 Murchison Region 

The Yilgarn Block has been described as being topographically monotonous and gently undulating 
with a repetitive succession of salt flats, broad valleys, and broad interfluves covered with laterite 
and sand (Beard. 1981). 

Extensive tracts of featureless aeolian sandplains have formed on the granites and gneisses, which 
are interdispersed with areas of colluvium and alluvium overlying cap rock or hardpan, and higher 
areas of bedrock with laterite cappings (GSWA. 1990). 

The metamorphic belts of the upper Yilgarn Craton are harder and more resistant than the gneiss 
and granite. Where these belts occur, outcrops or ridges of hills stand Out in the landscape, 
especially those of the banded ironstones (Beard, 1976). 

Mount Keith West Option 
The Mount Keith West Option traverses undulating terrain on weathered basalts and greenstones to 
the west of Lake Violet and Lake Way. Further south the relief rises to rocky ridges of up to 50m 
in height (Barr Smith Range). This corridor option crosses the Barr Smith Range twice. West of 
Mount Keith the corridor traverses extensive gently sloping plains on granites and gneiss with 
occasional lateritic breakaways. 

Mount Keith East Option 
The Mount Keith East Option traverses southeast, east of Lake Violet and Lake Way across flat 
sandy plains with scattered dunes of deep red sandy soils. 

Goldfields Corridor 
The section of the Goldfields Corridor south of the Mt Keith Options traverses topography 
dominated by fresh and weathered greenstone belts covered by extensive sheet wash plains, 
calcrete hardpans and undulating sandplains with occasional ridges of fine ironstone gravels. 

Fresh granite may form rounded hills or spectacular tors, but the granite usually outcrops in more 
subdued form as flat sheets (Thom and Barnes, 1977). Between these ridges and hills flat mulga 
covered plains of alluvium and colluvium occur with poorly recognisable drainage. Eolian 
deposits occasionally form distinct dunes but are mostly represented as gently undulating (Thom 
and Barnes, 1977). 

The Goldfields Corridor travels north of Lake Raeside across alluvial plains and gently inclined 
wash plains towards Leonora. 

4.4.4 Coolgardie Region 

South of Leonora the topography continues to be dominated by large expanses of sandy plains with 
deep sandy soils and occasional outcroppings of granite and mineralised rocks topped by alluvial 
plains (Beard. 1981). 
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The Goldfields Corridor runs adjacent to the eastern boundary of Lake Ballard and to the west of 
Lake Marmion across sandplains with increasingly saline soils towards the lakes. The corridor 
then passes through the connection of the Lake Marmion and Lake Goongarne System, through 
the salt lakes and fringing alluvial plains and dunes of saline soils and calcrete inclusions. 
Extensive sand sheets and plains with outcropping granites and greenstone belts are traversed 
towards Coolgardie and Kalgoorlie. 

4.5 SOILS 

4.5.1 	Pilbara Region 

The soils of the first section of the investigation corridor, from SECWA Compressor Station No. 1 
to Deepdale, are characterised by colluvium, alluvium (sands, silts, barns, massive pisolites) and 
conglomerates. From Deepdale to Millstream, the major soil types are alluvium and colluvium 
with outcrops of weathered dolomite, iron bound conglomerates and the Marra Mamba iron ore. 
The Fortescue River flood plain is also composed mainly of colluvium and alluvium, including 
gravels, and cobbles with a matrix of silts and sands (GHD, 1990). 

The remainder of the Fortescue Plain Valley contains three major groups of soils. The primary 
group of soils within this province comprises plastic clays (Uf6.71) and seasonally-cracking brown 
and red clays (Ug5.38) with alluvial soils (Um5.5) and red brown earths (Dr2.33). Small areas of 
calcareous desert soils (Um5.11) occur in association with discrete outcrops of calcrete 
(Payne et al., 1988). 

The second group of soils is associated with lirnestones and calcareous gravels. The chief soils 
present are highly calcareous earths (Gcl.12) with minor areas of shallow calcareous barns 
(Urn 1.1). Also intermixed with these soils are areas of red earths (Dr2.33) and brown cracking 
clays (Ug5.37) (Payne et al., 1988). 

The third group of soils found within the Fortescue Valley Province is associated with gently 
sloping outwash fans flanking the northern face of the Harnersley range. Gravels are extensive, 
both as surface lag gravels and through the profile. Chief soils are neutral red earths (Gn2.12) red 
earths (Gn2.1 1), and duplex red earths (Dr2.33) (Payne et al., 1988). 

Towards Newman, sand hills are encountered with the possibility of some calcrete in surface areas 
(GHD, 1990). 

4.5.2 Gascoyne Region 

A number of studies have been undertaken on the soils of the Ashburton Valley, including 
Bettenay et al. (1967), Payne et al. (1988) and Northcote (1971). In particular, the Western 
Australian Department of Agriculture has undertaken a rangeland survey in the Ashburton River 
catchment area (Payne et al., 1988). From this literature and field surveys a number of soil types 
have been identified in the area. 
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The Coastal Plains region consists of nearly flat sandy plains of highly erodible sandy soils 
(Northcote, 1971) with occasional low mesas of flat bedded Cretaceous sediments towards the 
eastern portions. From Yarraloola to Wyloo the Ashburton Corridor traverses the Stuart Soil 
Region of the Ashburton River catchment. Here the soils have been formed from granite and 
schist parent materials which have produced sand and barns over clay respectively. The area 
around the Stuart Hills is characterised by a large proportion of deep gradational and duplex soils 
with sandy or loamy surface horizons and gradually increasing clay at depth. The duplex soils are 
highly erodible and most sensitive to any form of disturbance with the light textured surface 
horizons being rapidly removed by wind and water action once the vegetation is removed. The 
gradational soils tend to have a lower erosion potential (Northcote. 1971). Skeletal soils are also 
present (Payne et al., 1988). 

The most extensive soils of the Gascoyne Region are the shallow skeletal soils and leached coarse-
grained red earths and red sands derived from weathered rocks which are found extensively on 
plateau surfaces and hill slopes. The drainage lines and floodplains are composed of a variety of 
barns, clays, duplex soils and alluvial soils of silty sandy gravel (SECWA, 1979). Erosion 
resulting from grazing has revealed a hard clay B horizon which has a high erodibility (Northcote, 
1971). Within the flow zones of drainage lines sandy and silty sediments were found with pebbles 
and cobbles occurring as bar features and other bedforrns (Payne et al., 1988). 

Several soil groups have been identified on the basis of their unconsolidated fine earths: 

red sands and clayey sands in large areas on the sandplains and dunes (SECWA, 1979); 
extensive red earths including deeper, coarser textured, acidic red earths, and shallow 
brown calcareous earths which have a powdery consistency; 
red brown texture contrast soils which rest on hardpans and are very susceptible to erosion 
unless protected; and 
red coarse-structured clays which locally occur on the alluvial plains (CSIRO, 1963). 

The gently sloping plains formed on dolomite areas are covered by a im thick layer of gradational 
barns over clay and loam soils, and in some areas cracking clay soils (Payne et al., 1988). The 
cracking clays that crack on drying have a low erosion potential. 

Towards the east of the Ashburton Valley the region consists of broad, flat plains of acidic barns 
and sands underlain by hardpan at very shallow depths (Payne et al., 1988). South of Newman the 
surface is characterised by a hard sheet of caicrete cap, whilst elsewhere the soils consist of sandy 
to loamy alluvium of sands and silts. Over the Sylvania Inlier, mixed regions of dolerite dykes 
and sills exist with pockets of colluvium and conglomerates. 

4.5.3 Murchison Region 

The major soils of the Murchison Region typically comprise: 

shallow stony earthy loam on hills and ranges; 
red earthy sands on sandplains; 
shallow earthy barns overlying red-brown hardpan; and 
saline soils associated with salt lakes. 
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The upper regions of the Murchison Region are composed of silty, sandy clays from weathered 
dolerite and shales. Colluvial and alluvial gravels and laterites frequently outcrop in the water 
courses. 

In the Wiluna area, the surface soils are comprised of a thin cover of alluvium, colluvium. caicrete 
and some siliceous duricrust. Drainage areas contain sandy alluvium and often sheet caicrete 
development (McGowan, 1982). 

South of Wiluna the soils are predominantly colluvium comprising quartz and rock fragments in 
sandy clayey loam. Dolerite, sandstones and shales outcrop within the Finlayson Ranges north of 
Wiluna. Occasional sheet caicrete also occur. Further south, the topography is primarily sand 
dunes and plains with sandy and clayey loads with occasional granites. 

Around Leonora the soils are primarily silty sands. gravelly loam with shallow colluvial/alluvial 
deposits. Alluvial clay and silts are found in and adjacent to salt lakes, where hard calcareous and 
gypsiferous zones may also be found. 

4.5.4 Coolgardie Region 

The soils around the Coolgardie - Kalgoorlie region are neutral red earths which occupy the plains. 
Calcareous barns and brown calcareous earths are found in the more hilly portions, with saline 
soils around the playa lakes (Beard, 1981). 

Around Menzies, the surface sediments consist of loam with kankar or ironstone nodules, clay to 
pebble colluvium with hard-pan, clay to pebble alluvium which usually occurs in the main 
drainage channels (McGowan, 1982). 

The lake systems of Ballard and Marmion are comprised of superficial deposits consisting of 
alluvial and colluvial sands with a sheet cover of silt and sand with crumbly kankar concretions 
(McGowan, 1982). 

Around Kalgoorlie the soils are predominantly sandplains with limestone formations. The sands 
and silts have high salt concentrations around the salt flats (GHD, 1990). 

4.6 	SURFACE HYDROLOGY AND HYDROGEOLOGY 

All investigation corridors are characterised by fractured and weathered bedrock of generally low 
permeability containing local aquifers. These are overlain by Tertiary and Quaternary colluvial and 
alluvial deposits, which form locally important aquifers. 

4.6.1 	Pilbara Region 

4.6.1.1 Surface Hydrology 

The drainage of the Pilbara region is external, flowing outwards towards lower areas and the coast, 
with water courses being defined by the geology of that area. 
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The drainage is mainly to the north, although the Fortescue River and tributaries of the Robe River 
flow to the west. The rivers are usually dry and only run after heavy rains. They may have 
permanent waterholes charged by subsurface flow which continues throughout the year (Kriewaldt 
and Ryan. 1967). A large spring, fed by a calcrete aquifer, maintains several large pools in the 
Fortescue River at Millstream. The rivers are usually deeply incised in their upstream reaches and 
braided in their downstream reaches. However, the Fortescue River maintains a well defined 
channel to the sea (Williams. 1968). 

Flood surges on the Fortescue River from the upstream catchment passing by Newman tend to 
dissipate on the large floodplain and so are not experienced in the downstream floods 
(GHD, 1993). 

High flood levels have been recorded where the Fortescue passes through the Ophthalmia Range at 
Ethel Gorge. However, the construction of Ophthalmia Dam has lessened the flood risk. The land 
around Ophthalmia Dam is saturated for long periods of time (GHD, 1993). 

The Robe River flows intermittently with floods usually occurring at least once a year due to 
cyclonic activity. However, the alluvial river bed carries significant subsurface flow which during 
dry conditions is estimated to be in excess of 2,300m3/day. This subsurface flow maintains 
permanent pools in the river channel although their positions change following seasonal flood 
events (Bowman Bishaw Gorham, 1991). 

4.6.1.2 Hydrogeology 

Groundwater in the Pilbara is found primarily in alluvial sediments of river valleys. At the Mesa J 
minesite near Deepdale, the throughflow for the alluvial aquifer in the bed of the Robe River has 
been calculated at approximately 3,400m3/day. Chemical analysis of this groundwater has shown 
that it is relatively fresh with a total dissolved solids concentration of 450 to 480mgIL with a 
slightly alkaline pH of 7.8, and a high hardness (Bowman Bishaw Gorham, 1991). Groundwater 
salinities in the water table over the area in general are usually in the order of 500-1 ,000mgIL total 
dissolved solids with temperatures of around 30°C (Commander, 1989). 

The Fortescue River Valley is comprised of undifferentiated surficial sediments, with low to 
medium yields. Areas of limestone and calcrete surficial sediments around the flood plain contain 
shallow aquifers having generally high yields (Commander, 1989). 

4.6.2 Gascoyne Region 

4.6.2.1 Surface Hydrology 

The hydrology of the Gascoyne Region is characterised by internally flowing drainage determined 
by the geological features. 

Apart from a few rock pools there are no permanent sources of surface water (Daniels and 
MacLeod, 1965). 
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The Ashburton River is an intermittent stream which follows the northwesterly direction of strike 
of the surrounding rock formations. Tributary rivers, such as the Angelo River, Seven-Mile Creek 
and Turee Creek from the north, and the Henry River and Irregully Creek from the south, are 
transverse rivers with some prominent gorges where they cut across the strike of the country rock 
(Payne et al., 1988). 

4.6.2.2 Hydrogeology 

Groundwater is found in the superficial alluvial and colluvial deposits along the main drainage 
systems, with most wells being less than 30m deep (Daniels and MacLeod, 1965). 

Groundwater salinities at the water table are in the range of 500-I ,000mg/L total dissolved solids, 
with temperatures of approximately 25°C (Commander, 1989). 

4.6.3 Murchison Region 

4.6.3.1 Surface Hydrology 

The Murchison system is internally draining with the exception of the Murchison River which 
flows seawards. All rivers are intermittent, but the volume of summer flood run-off maintains 
active drainage which has become disorganised into chains of playas and salt pans (Beard, 1976). 

The region around Leonora has low, unreliable rainfall and is characterised by saline internal 
drainage following a regional drainage system which originated in Tertiary times. Infrequent 
surface runoff is channelled into ephemeral drainage lines leading to extensive salt lake systems, 
where ponded water soon evaporates. The drainage is poorly defined and is generally only evident 
by vegetation changes. Water courses are usually dry, but heavy rain results in flooding and sheet 
wash. Large, well defined creeks are present in some areas, usually as a result of frequent 
flooding (Thom and Barnes, 1975). The major saline drainages are the Lake Way and Lake 
Raeside systems. 

4.6.3.2 Hydrogeology 

Groundwater salinities generally range between 500 and 10,000mg/L total dissolved solids, with 
temperatures of approximately 20°C (Commander, 1989). Three main types of aquifer are present 
in this area and are described by Thom and Barnes (1977) as: 

colluvial aquifers situated at the base of outcrop hills which contain water typically 
SOOmg/L total dissolved solids; 
alluvial aquifers in ephemeral drainage lines; and 
calcrete aquifers situated in ancient river channels leading to salt lakes which form the 
centre of present day internal drainage (water quality of 1,000 to 10,000mgIL total 
dissolved solids). 
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4.6.4 Coolgardie Region 

4.6.4.1 Surface Hydrology 

The Coolgardie Region is characterised by very intermittent internal drainage due to low rainfall 
and highly porous sandy soils, and drains in a northeasterly direction. Numerous flood channels are 
present which terminate in extensive salt flats containing playa lakes (Beard. 1981). Streams flow 
only following intense rainfall events. These ephemeral streams are either absorbed internally or 
drain into the clay or salt pans which are dry for the majority of the year. The clay and salt pans 
form chains over paleoriver channels (Dames & Moore, 1987). 

In the Lake Marmion - Lake Ballard region the drainage is primarily towards the playa lake 
systems, but many of the creek channels lose definition in the low-lying areas of sheet alluvium 
(McGowan, 1982). 

Drainage is usually by sheetwash in a northeasterly direction, with the country being dissected by a 
number of flood channels and creeks terminating in playas (dry lakes). 

The major saline drainages in the area are Lake Goongarrie, Lake Lefroy, Lake Marmion and Lake 
Ballard. 

4.6.4.2 Hydrogeology 

Groundwater salinities range between 3,000mg/L and 35,000mg/L, with concentrations of up to 
250,000mgfL occurring in salt lakes/pans. Groundwater temperatures are approximately 20°C 
(Commander, 1989). 

4.7 	BIOLOGICAL COMMUNITIES 

4.7.1 Methodology 

One of the primaiy tasks for this project was the collation of existing relevant information about 
the biological environment likely to be affected by the proposal. A description of the biological 
communities in or adjacent to the Fortescue, Ashburton and Goldfields Corridors was prepared 
following a review of the vegetation maps and descriptions of Beard (1975, 1976, 1980, 1981 and 
1990) and with reference to a number of published and unpublished reports prepared for projects in 
and adjacent to the proposed route corridors (Table 4.3). The content of these reports ranges from 
annotated species lists to detailed descriptions and analyses. 

Computer printouts from the WA Museum and CALM were also reviewed to identify those fauna 
and Priority and Declared Rare flora species previously recorded in or near the corridors. 
Emphasis was placed on identifying those species of significance likely to occur in the corridors 
(Tables 4.4 and 4.5). The database searches were based on six rectangular blocks which covered 
the corridors and substantial areas either side of the corridors as shown on Figure 4.4. This 
increased the probability of listing everything likely to occur in the project area. 
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TABLE 4.3 

REFERENCES RELEVANT TO THE 
DESCRIPTION OF THE EXISTING BIOLOGICAL ENVIRONMENT 

Corridor Area References 

Fortescue Deepdale Bowman Bishaw Gorham (1991). 
BHP (1980). 
BHP (1977). 

Wittenoom Maunsell & Partners (1984). 

Fortescue River and Valley Masini & Walker (1989). 
Masini (1988). 
Newbey & Newbey (1991). 

Yandicoogina (Marillana) BHP-Utah Minerals International (1987). 

Eastern Portion of Fortescue Valley Dames & Moore (1993). 
and Hamersley Plateau 

Abydos-Woodsiock Reserve How et al. (1991). 

Karijini National Park Muir (1983). 
National Parks Authority (undated). 

Tom Price Ninox Wildlife Consulting (1991). 

Marandoo Mattiske & Associates (1991). 
Trudgen (1992). 
Ninox Wildlife Consulting (1992). 
van Etten er aL (1992). 

Newman Dunlop (1983). 

Eastern Pilbara Region Dunlop & Sawle (1983). 
Dames & Moore (1984). 

Pilbara Region Storr (1984). 

Ashburton SECWA No. 2 Compressor Station LeProvost Environmental Consultants & 
Astron Engineering (1992). 
Long ef al. (1992). 

Ashburton River Masini & Walker (1989). 

Miii Milli and Turee Creek Area Martinick & Associates (1983). 

Channar Channar Mining Ply Limited (1987). 
Martiske & Associates (1986). 
Ninox Wildlife Consulting (1985 	1986). 

Gascoyne Region Storr (1985a). 

Goldfields Marymia Resolute Resources and Titan Resources 
(1991). 

Plutonic Australian Groundwater Consultants (1989). 

Wiluna Milewski & Dell (1992). 
Dell & How (1992). 

Lake Way Lancaster & Associates (1981). 
Blackwell & Trudgen (1980). 
CSIRO Division of Wildlife Research (1978). 

DAMES & MOORE 



Goldfields Gas Pipeline 	 Jul 1994 
Public Environmental Review 	 Page 4 - 18 

TABLE 4.3 
(continued) 

Corridor Area References 

Goldfields (continued) Mt Keith Nedpac-Kinhill Joint Ventui 	(1990). 
Australian Consolidated Minerals Ltd (1980). 

Wanjarri Nature Reserve ecologia (1990). 

Yakabindi ecologia (1990). 

Yeelime Blackwell & Cala (1978). 
Tingay & Tingay (1977). 
Western Mining Corporation (1978a). 

Menzies Milewski & Keighery (1988). 
Dell & How (1988). 

Kalgoorlie Dames & Moore (1987). 
Western Mining Corporation (1978b). 
Australian Groundwater Consultants (1988). 
Dell & How (1985). 
McKenzie et al. (1992). 
LandCorp (1992). 
Newbey & Hnativk (1985). 
Keighery etal. (1992). 

Mid-eastern Interior Storr (1985b). 

Southeastern Interior Storr (1986). 
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TABLE 4.4 

LIST OF SPECIES RECORDED ON THE 1994 CALM DECLARED RARE AND PRIORITY FLORA 
LIST WITH POTENTIAL TO OCCUR ALONG THE PIPELINE INVESTIGATION CORRIDORS 

Ta.wn Family conservation code * CA Li'! Regions * * Locat 10,75 Habitat Flowering Times 

Ahutilon Ion gilobum rns Malvaceae I GAS East of Carnarvon Range. Sandy red earth near March 
Pierre Spring. Windich water. 
Springs 

Acacia daweana Mimosaceae 2 PIL Karijini National Park Diffuse drainage area at July 
base of low, rocky hills. 

Acacia effitsa Mimosaceae 2 PIL Mt Bruce, Juna Downs Stone red loam soil. August 

Acacia epedunculata ms Mimosaceae I GLD Caenyie Rock - Yellow sandplain. August 
Bullabulling 

Acacia erenioplula var. Mimosaceae 3 WB, GLD, SC Ardeth. Comet Vale. Sandy soil, sometimes September 
variabilis Zanthus. Balladonia eucalypt woodland. 

Acacia websteri Mimosaceae I WB. GLD Bencubbin, south of Red loamy soil in low- August 
Coolgardie lying areas. 

Balaustion inicroph v//urn Myrtaceae 3 GRE Pindar, Wilroy, Narloo With malIce on sand. September - October 

Eucalyptus pilbarensis Myrtaceae 4 PIL Mt Nameless, Hamersley Gullies, cliffs with July. April 
Gorge north of Shepherds Eucalyptus leucep/iloia 
Roadhouse 

Thryptomene witrweri Myrtaceae R GAS, PIL Mt Meharry, Mt Edge of breakaways. July. October 
Augustus 

Brac/iychiron acuminatus Sternuliaceae 4 PIL Dampier, Millstream. Gorges and rocky May. August - October 
l-Iamersley Range country. 

Dampiera sp. Mt Bruce Goodeniaceae 2 PIL Mt Bruce, Mt Nameless With Triodia on very June - August 
rocky red loam where 
burnt before. 
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TABLE 4.4 
(continued) 

- Taxon Family C'onseri'ation C'ode* CALM Regions** Locations habitat Flowering Times 

Eremophila appressa ms Myoporaceae I PIL Kumarina Sparsely vegetated. April. October 
skeletal soils with chunks 
of dark ironstone. 

Eremophila mirahilis ms Myoporaceae 2 OLD Kookynie, Menzies, Clayey to loamy sand on August - September 
Niagra granite. 

Eremo4rthila parvifolia Myoporaceae 4 OLD Coolgardie - South Various including September. January 
Australia calcareous sand and clay- 

barns in eucalypt 
woodlands and salt lake 
margin. 

Eremophila praecox ms Myoporaceae I OLD Five Mile Hill, Scahill. Eucalyptus woodland. August - October 
Kalgoorlie broad valley. (November) 

Gastrolohium graniticum Papilionaceae R OLD East of Coolgardie Granite rocks. August - November 

Gret'illea inconspicua Proteaceae R GRE, GAS, OLD Yakabindie, Sandstone. Mainly basic and July - August. April 
Meekathara. Cue, west of ultrabasic substrates along 
Leonora watercourses and 

drainage lines and on 
ridges and rock outcrops. 

Lepidium carapycnon Brassicaceae R PIL Wittenoom Gorge. Weeli On stoney slopes. October (January?) 
Wolli 

Mv riophyllum pet raeum Haloragaceae R WB. OLD, SC Southern Cross - Mt Ephemeral pools on July - September 
Ragged granite outcrops 

Newcastelia insignis Chloanthaceae I OLD Coolgardie, Comet Vale Yellow-red sand dune. October 

Thvsanotus sp. Desert Anthericaceae 2 PIL, OLD Gibson Desert, Collier Red sandplain with August - October 
East Range, Rudall River spinifex. 
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TABLE 4.4 
(continued) 

Taxon Fwnil',' Consenation 	'ode CALM Regions * * Locations Habitat Flowering Times 

Triumfeira leptacantha Tiliaceae 3 PIL Mt Bruce. Hamersley Red loam soil on rock June. October 
Range face. 

Triwnferia sp. Wittenoom Tiliaceae 3 PIL Abydos Station - Red loam amongst rocks March - May. October 
Hancock Gorge - on steep slope. 

Notes: * 	Conservation Codes 

R: 	Declared Rare Flora - Extant Taxa 

Taxa which have been adequately searched for and are deemed to be in the wild either rare, in danger of extinction, or otherwise in need of special protection, and have been gazetted as 
such. 

I: 	Priority One - Poorly Known Taxa 

Taxa which are known from one or a few (generally <5) populations which are under threat, either due to small population size, or being on lands under immediate threat, e.g. road 
verges, urban areas, farmland, active mineral leases, etc., or the plants are under threat, e.g. from disease, grazing by feral animals. etc. May include taxa with threatened populations on 
protected lands. Such taxa are under consideration for declaration as "rare flora", but are in urgent need of further survey. 
Priority Two - Poorly Known Taxa 
Taxa which are known from one or a few (generally <5) populations, at least some of which are not believed to be under immediate threat (i.e. not currently endangered). Such taxa are 
under consideration for declaration as "rare flora', but are in urgent need of further survey. 
Priority Three - Poorly Known Taxa 

Taxa which are known from several populations. at least some of which are not believed to be under immediate threat (i.e. not currently endangered). Such taxa are under consideration 
for declaration as "rare flora" but are in need of further survey. 
Priority Four - Rare Taxa 

Taxa which are considered to have been adequately surveyed and which whilst being rare (in Australia), are not currently threatened by any identifiable factors. These taxa require 
monitoring every 5-10 years. 

** 	CALM Regions 

GAS Gascoyne 	 PIL Pilbara 
GLD 	Goldfields 	 SC 	South Coast 
GRE Greenough 	 WB Wheatbelt 
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TABLE 4.5 

SIGNIFICANT FAUNA SPECIES AND HABITAT PREFERENCES' 

Species Woodlands Malice Shnthlands Grasslands Wetlands Lithic CAmplex Sand Dtmes Hilly Country 
Stony or Bare 

Notes 

BIRDS 

Grey Falcon' I I I P ./ / I Widespread but very rare. 
Fako Aypoleucos (often near 

walrrt,olcs) 

Peregrine Falcon' I I / I I I / I 1 1 1 / 1 Widespread but very 
Palcv peregnn Ms (n5stt5 and 

swamps) 

Major MitcbeWu Cockatoo' V 1 / 1 / Widespread but scares. 
Cacotun leo4bcaze,i (mulga. (larger malice (with (Casuarina) (Collkris) Requires hollows in neon 

Casuarina or with suitable Eucalyptus for nesting. 

- - Callitru) nest hollows) cwnoldutens is) 

Southern Stone-curlew' I / I I I .' / / Widespread but 
Burhurut magr,frosms - - - - (thkkets) uncommon. 

Spotted Nightjara I . / / / / / I I I Common in hilly country. 
Ewostopodus suffatus (mulga) Roosts and breeds on the 

ground. 

Grey Honeyeater' I I / / 1 1 Locally common. 
Conopopirlla wlritei (mulga) (mulga) Restricted to the 

mulga-dominated parts of 
the Pilbara. Gascoyne and 
Muzehison. 

Freckled Duck' I I Rare visitor. 
Srktenena naemsa 

Pnncess I'atrct' I / / I / 1 Race or casual visitor. 
Polyse Us alexand,ae (Casuarina) (Spinifex with (eucalypta) Highly nomadic. 

Casuarina) 

Scarlet-chested Parmi' I I I I I Race vagrant or casual 
Neophema splendida - - -  (Acacia scrub) visitor. 

Slender-billed Thocnbill' 1 / Scarce 
Aconthiza iredaki (samphire 

maxgins of salt 
lakes)  

Malleefowl' 1 1 / / 1 Scarce or absent 
Leipoa ocellata 

Square-tailed Kite' / I I 1 Migratory in WA. 
Lophoictinia isura - - - - (eucalypt) 
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TABLE 4.5 
(continued) 

Stony or Bare 
Species Woo4lands Malice Shnthland.r Grasslands Wedands Lathic Complex Sand Dunes Hilly Cowsrry Nines 

MAMMALS 

Nosthcrn (7uoll ii  I / Mainly restricted to rocky 
Dasyurazs haliucozus outcrops. 

Mulgara' / I 1 Or 1 1 Prefers deep red loamy 
Dazywe'us casticauda (Gibber plains sands. Scittesed and 

and spinifex) possibly raze in central 
WA. 

lJttIe Red Antechinus / / / / Restncte4 to the Pilbara. 
Antechinus rosamondae (Acacia) (spinifex) Prefers red soil plains 

with spinifex. 

Stripe-faced Dunnart / / I I Widespread but tpassc. 
Sminthopsis macroura (mulga. (spinifex and 

saitbush and tussock grasses 
bluebush) on clay. tandy 

or stony soils) 

Pilbara Ningaul / / / I I I I Fire sensitive, endemic. 
Ningoui dmeakyi (scaftesed) (scattered) (scattered) (spinifex) (drainage lines, (outwash 

utwah plains near 
plains) ndges and 

outcrops)  

Giant Planigale I I I / I Scattered, rare. 
Planigale macalata (savannah) (spinifex and (moist. 

Iussock grasses contracting 
with cracking soils of drying 
soils or clays) watercourses) 

Bilb? / / / 1 1 1 Scattered, raze, fire- 
Macmtrr lageris (formerly in (Acacia spp. (spinifex or sensitive. 	Prefers course 

aavannah over grasslands tussock grasses sands in drainage lines. 
woodland) with Acacia 

shrublands) 

Black.foored Rock'wallaby' / I I I / I Rate. 	Inhabits rocky 
Petrogale lateralis - - - - 

cpsrsasu.s6yr*R7i,sc,t 
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TABLE 4.5 
(continued) 

Species Woodhands Maitre Shrubland.y Grasslands Wetlands Liz/tic Complex Sand Dunes Hilly Country 
Stony or Bare 

Notes 

Pebble-mound Mouse / P / / / / Scattered, raze. 

Pseudomys chapmani (on skeletal (spurs and 
soilt with lower slopes of 

abundant ridges) 
surface 

pebbles)  

Rothschild's Rock-wallaby / / / / Restricted to 

Peirogale rothschildi (rock pilcs/ characteristic granitic and 

outcrops with igneous rock piles and 

deep shady outcrops. 
caves 

between, and 
partial grass 
and shrub 

cover) 

Ghost Bat6  / / 1' / / Sparse to rare. 

Macrode,ma gigas (large caves. 
deep fissures)  

Lesser Stick-nest Rat' / / / / / / Once widespread now 
Leporillus apicalis (caves and rare or extinct 

overhangs) 

Orange-horseshoe Bat' / / .1 Often inhabits limestone 
Rhynonyc:eris oarantius (feeds in open (deep caves) caves. 

woodlands)  

Spectacled Hare-wallaby' / / / Also feeds in disturbed 
L.agorchesres con.spicillarus (spinifex) areas (e.g. edge of 

airstrips). 

Chuditch' / .f / / .( Range now restricted to 
Dzzryurus geoffroii the southwest region of 

WA. 

Northern Brushtailed Possum / / . / Exceptionally rare in the 
Trichosurus ornhemensis - - - - (river gums)  - Pilbara. 

w.o*0'&-eo.36vmc P7195(I) 
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TARLE 4.5 
(continued) 

Species Woodlands Malice Shrahlon4s 
g 

Grasslands Wetlands L.ithic Complex Sand Dunes Hilly Country 
Sfortr or Bare 

Notes - 
p Af 

- 
c Sandplarns Ground 

REPTILES AND AMPHIBIANS 

Woma' / / / / / 1 Widespread but scarce. 

Aspidites ronxcavi (on sand) (on sand) (on sand) (spinifex on 

sand)  

Pilbara Olive Python' / / 1 / Restncted to the Pilbara 

Morelia oil r'aceus barroni and scarce. 

C:eno:us nigrilinearus' I / Only known from recent 
(grantrc areas surveys at the Woodstock 

with spinilcu) Reserve. 

14'rTsta quadrivieca' V / Only known from salt 
(creck systems) soil.c close to creeks. 

Carpet Python' I I I / 1 Possibly occurs South of 

More/ia spilotes imio-icaras - - - -  Kalgoorlre. 

Notes: 	I 	- These are the primary habitats occupied by these species. 	Nomtelic or migratory species are likely to be recorded occasionally in any habitat within a region. 

2 	- P = 	Pilbara Region. 

0 = Gaccoyne Region. 
M 	Murchison Region. 
C = Coolganlie Region. 

3 	- Species protected under Schedule I of the Wildlife Conservation Act. 

4 	- Species protected under Schedule 2 of the Wildlife Conservation Act 

5 	. Species protected under Schedule 4 of the Wildlife Conservation Act. 

6 	. Species listed in CALMs 1993 Reserve Species Ust of Animals. 

Source Material 

I3lakcr. M.. Davies. SJ.J.F. & Reilly. P.N. (1984). The Atlas of Australian Birds. Melbourne University Press. 

Cogger. H.G. (1979). Reptiles and Amphibians of Australia. Reed. Sydney. 
Ovington. D. (1978). Australian Endangered Species: Mammals, Birds and Reptiles. Cas.cell. Stanmore. 

Pizzey. G. (1980). A Field Guide to the Birds of Australia. UWA Press. Perth. 
Ride. W.D.L (1970). A Guide to the Native Mammals of Australia. Oxford University Press. Melbourne. 

Serventy. D.L. & Whitrell. H.M. (1976). Birds of Western Australia. UWA Press. Perth. 

Simpson. K. & Day. N. (1989). Field Guide to the Birds of Western Australia, WA Museum. Perth. 

Scsuthgate. R.I. (1990). Distribution and Abundance of the Greater Bilby Macrotis lagotls Reid (Marsupialia: Penneltdae). 

In: Scebeck. J.H.. Brown. P.R.. Wall is. R.L. & Kemper. C.M. (cds) Bandicoots & Bilbies. Surrey Beatty & Sons Pry Ltd in 

association with the Australian Mammal Society. 

Store. G.M. & iohnstone. R.E. (1979). Field Guide to the Birds of Western Australia. WA Museum. Perth. 

Starr. G.M.. Smith. L.A. & Johnstone. R.E. (1981). Lizards of Western Australia. I. Skinks. UWA Press and WA Museum. Perth. 

Store. G.M.. Smith. L.A. & Johnslone. R.E. (1986). Snakes of Western Australia. WA Museum. Perth. 

Strahan. R. (19113). Complete Book of Australian Mammals. Angus & Robertson. London. 

Wilson. S.K. & Knowles. D.G. (1992). Australias Reptiles. Cornstalk. Pymble. 
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This information was checked during a field assessment undertaken in April 1994. The objectives 
of this assessment were to: 

provide an overview of the regional landform, soils, vegetation and fauna habitats; 
identify areas of ecological significance; 
identify areas likely to contain rare, endangered or otherwise significant flora and fauna; 
and 
identify sections of the proposed route which may be sensitive to disturbance. 

In addition, information 'gaps" identified as a result of the literature review provided a focus for 
the field survey. 

Land system mapping at scales of 1:40,000; 1:50,000 and 1:1,000,000 were used to prepare 
1:100,000 overlays of topographic maps of the proposed pipeline corridors. Land system maps 
show areas or groups of areas which have recurring patterns of topography, soils and vegetation. 
Where land system information was not available, Beard's 1:250,000 compilation vegetation 
mapping was used to provide overlays. 

Low level helicopter traverses were made of the corridors. Landings were made in representative 
land systems as well as in habitats considered to be unusual or significant. Opportunistic field 
observations were recorded directly onto the overlays and rapid habitat assessment data sheets were 
completed for selected sites. These data were used for assessing significance of habitats. 

A Geographical Information System was used to collate all available field data to produce maps of 
key environmental features present in the investigation corridors. 

A general description of the biological communities present in or adjacent to the route corridors is 
given in Appendix C. Those plant communities, flora species and fauna habitats considered to be 
of significance are discussed in Section 4.7.2. 

4.7.2 Significant Habitats 

A number of factors have been considered in identifying significant flora and fauna habitats 
including: 

the relative frequency or size of representation of the habitat or vegetation type in the 
proposed pipeline corridors and adjacent areas based on land systems data and the 
vegetation mapping of Beard (1975, 1976, 1980 and 1981); 
species richness; 
the conservation status of species (refer to Tables 4.4 and 4.5); 
the presence of resources critical for the survival of selected flora and fauna; 
the presence or capacity to support rare or endangered species or those with specialised 
behaviour or habitat preferences: 
sensitivity to disturbances including erosion and fire; and 
regenerative capacity after disturbance. 

The habitats present in the investigation corridors that were identified as being of significance are 
discussed below and summarised in Table 4.6. 

W3/280382-363/DKP-7I991) 	 DAMES & MOORE 
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TABLE 4.6 

SIGNIFICANT HABITATS 
PRESENT IN THE PROPOSED PIPELINE CORRIDORS 

Significant Habitat Type 
Nature of 

Significance * 

in Natural Regions 
___________Representation 

Pilbara Gascone Murchison coolgardie 

Watercourses and Permanent Pools 2.3 * * * * 

Ephemeral Wetlands 1. 2. 3 * * * 

Yellow Sand Plains 1,3 * 

Sand Ridges or Linear Dunes 3 * 

Breakaways 1. 3 * * 

Rocky Terrain 2,3 * * * 

Self-mulching Clays (Gilgai) 2.3 * * 

Salt Lake Margins 3 * * 

Dense Acacia Stands in Depressions 1,3 * * 

Snakewood (Acacia xiphoph vita) 2 * 

Communities 

Eucalypt Stands in areas where 3 * * * 

Eucalypts are Uncommon 

Eucalypt Woodlands on the I. 2. 3 * 

Coolgardie Plateau 

Eremophila appressa ms Habitats 2 

Grevillea inconspicua Habitats 2 * 

Pebble-mound Mouse Habitats 3 * 

Mulgara Habitats 3 * * 

Notes: 	* 	1 = denotes the presence of significant vegetation types. 
2 = denotes the presence of significant flora species. 
3 = denotes the presence of significant fauna species/fauna habitats. 

Watercourses and Permanent Pools 
Watercourses and drainage lines consistently support a large diversity of flora and consequently a 
large diversity of fauna (Plates 4.1 and 4.2). These species tend to be fairly habitat-specific and 
may be sensitive to habitat partitioning. A number of species such as the Pilbara Olive Python 
(Morelia olivacea barroni) and the Northern Brushtailed Possum (Trichosurus arnhemensis) are 
restricted to watercourses and drainage lines, particularly those with permanent pools and springs. 
These habitats also provide large trees and hollow limbs for roosting and breeding and are crucial 
to native fauna which depend on a reliable source of water. 
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Watercourses may also support flora species with restricted distributions or specific habitat 
preferences such as a species of Stylidium which is only known to occur on cadjeput root mats in 
Weeli Wolli Creek (M. Trudgen, pers. comm.). Whilst this species was not found during searches 
of this creek in the Fortescue Corridor, it may occur in the corridor where there is suitable habitat. 

Ephemeral Wetlands 
These areas are not common in and regions and are particularly important as fauna refuges in 
times of drought (Plates 4.3 and 4.4). They also provide an important resource for migratory and 
nomadic species. In addition, seasonally inundated or damp areas are known to support flora with 
restricted distributions or specific habitat requirements such as Nvmphoides sp., Marsilea sp. and 
Isoetes sp. at intermittent pools north of Kumarina (T. Start, pers. comm.). 

Yellow Sand Plains with Heath Vegetation 
This habitat type was recorded north of Kalgoorlie (Plate 4.5) and is considered to be significant as 
it was not represented anywhere else in the proposed pipeline corridors. 

Sand Ridges or Linear Dunes 
These areas are particularly significant where dunes are isolated or not common and were recorded 
in the Fortescue Corridor (between Weeli Wolli Creek and Coondiner Creek), Ashburton Option 
Two (north of the Ashburton River) and the Mt Keith East Option (east of Lake Way and in the 
Wanjarri Nature Reserve) (Plate 4.6). Some of the resident flora and fauna (such as the Bilby) 
tend to be restricted to this habitat type. 

Breakaways 
The hollows and overhangs present in breakaways provide resting and breeding Sites for wallabies 
and other fauna and often support suites of flora species seldom found elsewhere (Plates 
4.7 and 4.8). Of particular significance is the presence in the Pilbara of the Orange-horseshoe Bat 
(Rhinonicteris aurantius), which roosts in deep caves, often in limestone and feeds in open 
woodlands close to the home cave. This species is protected under Schedule I of the Wildlife 
Conservation Act, is sensitive to disturbance and may abandon a roost if repeatedly disturbed. 

Rocky Terrain 
This habitat type includes rocky hills, outcrops and piles of rocks, particularly granite or basaltic 
rocks (Plates 4.9 and 4.10). The conditions present in these areas often support unusual flora 
species. For example, Brachvchiton acuminatus (listed on the CALM 1994 Declared Rare and 
Priority Flora List as a Priority 4 - rare taxon) tends to be restricted to fire-protected habitats such 
as rocky terrain where soil moisture availability is higher than normal and interspecies competition 
is reduced whilst Eremophila mirabilis ms (Priority 2 - poorly known taxa) inhabits granite 
outcrops and eroded granite areas west and south of Lake Marmion, often in association with 
Acacia aneura and Acacia quadrimarginea. 

This habitat is also important to smaller vertebrates which use the deep fissures and cracks for 
protection from predators and protection during temperature extremes. The greater the number of 
fissures and cracks, the greater the value of this habitat. Ephemeral pools associated with these 
outcrops may also support those species which need higher water availability. 
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Self-mulching Clays ("gilgai") 
This habitat type occurs in the Fortescue River Valley (Plate 4.11) and is known to support such 
edaphically restricted flora species as Phvllanthus sp., Goodenia sp., the prostrate annual herb 
Oldenlandia gilgai ms, Euphorhia sp., Asteraceae gen. nov., the perennial tussock grass 
Eragrostis sp. nov., Labiatae gen. nov. and the annual herb Buihine pendula (Trudgen. 1992). In 
addition. Ingram's Planigale (Planigale ingrami) has been previously recorded in this habitat type 
in the Karijini National Park (Muir. 1983) and so may also occur in this habitat in the Fortescue 
Corridor. 

Salt Lake Margins 
The main habitats of interest in salt lake margins are the kopi dunes and samphire flats 
(Plate 4.12). These areas occur mainly in the Murchison region but are also present in the 
Gascoyne and Coolgardie regions. 	They often support habitat- specific species such as 
Lawrencia helm.sii and the Slender-billed Thornbill (Acanthiza iredalei). Eremophila parviflora 
(Priority 4 - rare taxa) is also known to occur in poorly drained heavy clay soils on the margins of 
a salt lake approximately 15km north of Kalgoorlie (P.Thomas, pers. comm.) and so may also 
occur in similar habitats in the Goldfields Corridor. This species is not restricted to this habitat 
type, but has also been recorded in woodlands of Eucalyptus Ion gicornis, E. grfflthsii and 
E. oleosa on calcareous sandy and clayey loam soils. 

Dense Acacia Stands in Depressions 
These stands tend to be dominated by Mulga (Acacia aneura) and A. citri,zoviridis (Plates 4.13 and 
4.14) and are known to provide suitable conditions for a large number of bird species, including 
the Grey Honeyeater (Conopophila whitei) which is protected under Schedule 1 of the Wildlife 
Conservation Act. This species is generally regarded to be scarce but may be locally common in 
the southern mulga-dominated part of the Pilbara, particularly in Acacia thickets dominated by 
A. azeura and A. citrinoviridis. 

The prostrate annual herb Calotis squamigera is also known to occur in this habitat type. Though 
this species is only known from three locations in Western Australia and is considered to be 
uncommon or possibly rare, it may be present in suitable habitats in the Fortescue Corridor 
(M.Trudgen, pers. comm.). It is a small, inconspicuous plant and may be more common than 
current collections indicate. This species appears to occur only where there is fine surface soil that 
has not been disturbed (Trudgen, 1992). 

Snakewood (Acacia xiphophylla) Communities 
Snakewood communities are of significance where they support Amevema sp. (1) (MET5358) and 
Gwzniopsis sp. (1) (MET1 1019) (M. Trudgen, pers. comm.) (Plate 4.15). Amevema sp. (1) is an 
undescribed but distinctive species of mistletoe recorded only on A. xiphophvlla. It is poorly 
collected and fairly uncommon. Similarly, the small, yellow-green annual herb Gunniopsis sp. (1) 
is poorly collected. This species grows in otherwise bare areas in tall shrublands of A. xiphophvlla 
(Trudgen, 1992). 

Eucalypt Stands in Areas where Eucalypts are Uncommon 
Eucalypts are particularly important in providing hollow branches and trunks for nesting and 
roosting. The occurrence of eucalypts in the corridors in the Pilbara. Murchison and Gascoyne 
regions is relatively low in comparison to the Coolgardie region (Plate 4.16). 
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Eucalypt Woodlands on the Coolgardie Plateau 
This region contains the greatest diversity of species in the genus Eucalyptus. Approximately half 
of the 50 species present occur as trees (Plate 4.17). This is of considerable interest and a unique 
feature as nowhere else in the world do large trees grow naturally in such an and climate 
(Chapman, 1994). This habitat type is also known to support Eremophila praecox ms (Priority 1 - 
poorly known taxa). This broombush-type shrub is locally common on loamy sandy soil in 
woodlands of the mallee Eucalyptus oleosa and the trees E. lesoufeii and E. salmonophloia and 
probably occurs in the Goldfields Corridor to the west or southwest of Kalgoorlie. 

Eremophila appressa ms Habitats 
Eremoph i/a appressa ms (Priority 1 - poorly known taxa) is an open, inconspicuous shrub to 2m 
tall (Plate 4.18) known from one diffuse population north of the Kumarina Roadhouse. It inhabits 
thin soil with black-surfaced blocks of manganese conglomerate and massive ore, in sparse Acacia 
woodlands. This population occurs on the western edge of the Fortescue Corridor but may extend 
into the eastern portion of the Ashburton Corridor. 

Grevilea inconspicua Habitats 
Grevillea inconspicua (Declared Rare Flora - extant taxa) is a much-branched shrub to 2m tall with 
narrow, flat, rigid, dark green leaves to 4cm in length and inconspicuous pink to white flowers 
(Plate 4.19). This species typically occurs on basic and ultrabasic, but mainly metabasaltic 
substrates on rocky ridges and outcrops and on rocky barns along intermittent watercourses and 
drainage lines associated with basic and ultrabasic rock (ecologia, 1991). This species occurs in 
the Mt Magnet-Meekatharra-Leonora-Yakabindie area and was found on a bank of a dry 
watercourse in the Goldfields Corridor during the field survey undertaken by Dames & Moore for 
this PER (Plate 4.20). It has previously been recorded in or near the Mt Keith West Option 
between Jones Creek and Leinster. Consequently, populations may be present in suitable habitats 
in other portions of the Mt Keith West Option and in the Goldfields Corridor between Yakabindie 
and Leonora. 

Pebble-mound Mouse Habitats 
The Pebble-mound Mouse (Pseudomvs chapmani) is protected under Schedule I of the Wildlife 
Protection Act. Active nests of the Pebble-mound Mouse have been recorded throughout the 
Hamersley Range on lower slopes and foothills with scattered Eucalyptus gamophylla over 
hummock grasslands of Triodia wiseana and T. brizoides and on upper slopes and crests 
supporting the snappy gum E. leucophloia over Triodia wiseana (Plates 4.21 and 4.22). Suitable 
habitats were observed in the Fortescue Corridor. 

Mulgara Habitats 
Areas of firm, deep sandy soil with scattered trees over mature spinifex which have not been 
burned for long periods of time are known to support the Mulgara (Dasycercus cristicauda), a 
fauna species protected by Schedule I of the Wildlife Conservation Act. This habitat occasionally 
occurs near granite rocks and has an irregular distribution in the Pilbara and Gascoyne regions. 
The species is also known to occur in low populations in similar habitats that are more frequently 
burnt. 

Strategies for minimising disturbance to significant habitats and individual species of flora and 
fauna are discussed in Sections 6.1.2 and 6.1.4. 
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4.7.3 Weeds 

There are relatively few problem weeds established in the investigation corridors. In addition, the 
Agricultural Protection Board has advised that the Ashburton Corridor has fewer potential noxious 
weed problems than the Fortescue Corridor. 

The principal weed species of concern to the Agricultural Protection Board include: 

the saffron thistle C'arthamus lanatus, with problem areas on the Sturt Meadows and 
Jedamya Stations between Leinster and Kalgoorlie; 
parkinsonia (Parkinsonia aculeata), which inhabits watercourses and drainage lines near 
SECWA No. I Compressor Station and along the Fortescue River at Milistream and other 
areas; and 
mesquite (Prosopis sp.), which is a problem on Mardie Station, west of SECWA 
Compressor Station No. 1. 

In addition, CALM has expressed concern about the following weed species: 

ruby dock (Rwnex vesicarius), which is widespread principally on basaltic soils; 
kapok bush (Aerva javanica), which occurs mainly on calcareous soils and has a patchy 
distribution; and 
buffel grass (Cenchrus ciliaris), which occurs mainly in areas where it was introduced for 
rehabilitation and pastoral purposes. 

Other noxious weeds may be present in the corridors but are not considered to be of particular 
significance. These include; mexican poppy (Argemone mexicana), thornapples (Datura spp.), 
bathurst burr (Xanthium spinosum), cameithorn (Aihagi mauro rum), horehound (Marrubium 
vulgare), and mintweed (Salvia reflexa). Calotropis (Calotropis procera) has been previously 
recorded in the Ashburton Option Two Corridor. The potential presence of calotropis is of concern 
though this species has not been recorded in this area since 1986. 

4.7.4 Introduced Fauna 

Twelve introduced fauna species have been recorded in the pipeline corridors. These are; cattle 
(Bos taurus), horses (Equus caballus), donkeys (Equus asinus), camels (Camelus dromedarius), 
sheep (Ovis aries), goats (Capra hircus), cats (Felis catus), dogs (Canis familiaris), foxes (Vulpes 
vulpes), rabbits (Oryctolagu.s cuniculus), mice (Mus musculus) and rats (Rattus rattus). 

The majority of the investigation corridor traverses pastoral leases which have a history of or are 
currently supporting livestock. Certain areas show a high level of disturbance by cattle, sheep, 
donkeys and goats. Horses and camels are relatively uncommon. 	The house mouse 
(Mus musculus) is relatively common, particularly in the vicinity of regional settlements or 
temporary accommodation. 
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5.0 THE EXISTING SOCIAL ENVIRONMENT 

The description of the existing social environment (including land use) for the proposed pipeline is 
based on the main social factors which have the potential of being impacted by the project. The 
investigation corridors as defined in Section 2.0 were reviewed and those social factors within or 
adjacent to these corridors were identified. 	Existing land use within and adjacent to the 
investigation corridors is shown on Figure 5.1. 

5.1 	EXISTING LAND USE 

5.1.1 	Private Property 

The investigation corridors do not traverse any privately owned property. 

5.1.2 Land Use and Tenure 

The majority of the corridors are located within pastoral lease holdings. Some sections of Vacant 
Crown Land are traversed by the Fortescue Corridor and all of the proposed corridors cross some 
Crown Lands such as stock routes and road reserves. The Goldfields Corridor (Mt Keith East 
Option) traverses the Wanjarri Nature Reserve. 

5.1.2.1 Fortescue Corridor 

The Fortescue Corridor traverses thirteen pastoral leases. There are eight settlements adjacent to 
the 5km investigation corridor, and three settlements are located within the corridor. These are: 

Deepdale Homestead; 
Wittenoom; and 
Poonda Camp. 

Table 5.1 lists the pastoral leases and settlements along the proposed Fortescue Corridor together 
with the approximate distance from the SECWA Compressor Station No. 1. 

W:s&28038-002-363/DK:P-7199(I) 	 DAMES & MOORE 



Goldfields Gas Pipeline 	 July 1994 
Public Envjro,ime,ztal Review 	 Page 5 - 2 

TABLE 5.1 

SETFLEMENTS AND PASTORAL LEASES IN THE 

PROPOSED FORTESCUE CORRIDOR 

Distance' 

(km) 
Settlement Name Pastoral Lease Name Within Corridor 

Adjacent to 

Corridor 

0- 15 Macdie / 

15 Yarraloola / 
o - 50 Yarraloola 1 / 

50- 110 Yalleen  

40 Deepdale / 

130 Millstream Outcamp / 
200 - 240 Coolawanyah  

240 - 290 Mt Florance  

300 Wittenoom / 

300 - 350 Mulga Downs  

350 - 490 Marrilana  

360 Mulga Downs / 
Outcamp 

360 Cowra Line Camp / 

450 Mile Camp / 

460 Poonda Camp / 
490 - 510 Ethel Creek  

510 - 570 Sylvania  

520 Newman / 
530 - 570 Prairie Downs  

570 - 620 Bullo Downs  

570 - 600 Weelan-ana / / 
630 - 700 Kumarina  

630 flgarari Outcamp / 
630 flgarari / 

Note: 	I 	Approximate distance from SECWA Compressor Station No. 1. 

Source: Goldfields Gas Transmission Pty Ltd. 
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5.1.2.2 Ashburton Corridor 

Ashburton Corridor Option One 
The Ashburton Corridor Option One (from SECWA Compressor Station No. 1 to Mt McGrath) 
traverses three pastoral leases. The settlements of Red Hill, Cardo Outstation and Mount Stuart are 

located within this corridor. 

Ashburton Corridor Option Two 
The Ashburton Corridor Option Two (from SECWA Compressor Station No. 2 to Mt McGrath) 
traverses three pastoral leases. 

Five settlements are located within this corridor. These are: 

Nanutarra; 
Boolaloo; 
Department of Agriculture Research Station: 
Hardey Junction; and 
Wyloo. 

Ashburton Corridor 
The Ashburton Corridor (from Mt McGrath to Kumarina) traverses nine pastoral leases. However, 
no settlements occur within this corridor. 

Table 5.2 lists the pastoral leases and settlements along the proposed Ashburton Corridor. 

5.1.2.3 Goldfields Corridor 

Tables 5.3 to 5.6 lists the pastoral leases and settlements along the proposed Goldfields Corridor. 
The information for the section of corridor from Kumarina to Wiluna is presented as Table 5.3. 
Data for the proposed corridor options Mt Keith East Option and Mt Keith West Option are 
presented in Tables 5.4 and 5.5, respectively. Data for the remainder of the Goldfields Corridor 
from Leinster to Kambalda are presented in Table 5.6. 
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TABLE 5.2 

SETTLEMENTS AND PASTORAL LEASES IN THE 
PROPOSED ASHBURTON CORRIDOR 

Distance 

(kin) 
Settlement Name 

Pastoral Lease 

Name 
Within Corr,dor 

Adjacent to 

Corridor 

ASHBURTON CORRIDOR 
(OPTION ONE)' 

0 - 50 Yarraloola  

50 - 110 Red Hill / / 

10 Yarraloola / 

60 Red Hill / 

90 Cardo Outstation / 

120 Mount Stuart 1 

110- 150 Mount Stuart I' 

ASHBURTON CORRIDOR 
(OPTION TWO)2  

MtStuart / I' 

10 Nanutarra / 

Department of / 
Agriculture 
Research Station 

20 Boolaioo .1 

Nanutarra / / 

30 Hardey Junction / 

35 Wyloo Wyloo ./ 

ASHBURTON CORRIDOR' 

150 - 260 Wyloo / / 
260 - 290 Ashburton Downs  

280 - 290 Rocklea .1 

310 Paraburdoo I 

290 -  380 Mininer  

380 - 470 Turee Creek / / 
470 - 540 Prairie Downs / I' 

52() - 550 Ethel Creek / 
540 - 620 Bullo Downs  

570 Bullo Downs / 
610 Ugarari / 
610 flgarari Outcamp / 

600 - 660 Kumarina  

Notes: 	1 	Approximate distance from SECWA Compressor Station No. 1. 
2 	Approximate distance from SECWA Compressor Station No. 2. 

Source: Goldtields Gas Transmission Pty Ltd. 
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TABLE 5.3 

SETFLEMENTS AND PASTORAL LEASES IN THE 
PROPOSED GOLDFIELD CORRIDOR 

FROM KUMARINA TO WILUNA 

Distance' 
(km) 

Settlement Name 
Pastoral Lease 

Name 
Within Corridor 

Adjacent to 
Corridor 

680 Kumarina / 
Roadhouse 

700 - 750 Marymia  

Three Rivers / p 

750 Neds Creek / 

750 -  830 Neds Creek  

830- 840 Cunyu  

870 Thaduna / 

830-860 Paroo / / 

870 - 880 Jundee / 

880 - 920 Milibillillie  

900 Emu Farm / 

900 Desert Gold Farm / 

910 MillbiIliIIie / 

Note: 	I 	Approximate distance from SECWA Compressor Station No. I. 

Source: Goldfields Gas Transmission Pty Ltd. 

TABLE 5.4 

SETTLEMENTS AND PASTORAL LEASES IN THE 
PROPOSED MT KEITH EAST OPTION 

Distance' 
(km) 

Settlement Name 
Pastoral Lease 

Name 
Within Corridor 

Adjacent to 
Corridor 

910 Wiluna / 

880 - 960 Lake Way  

920 - 1.050 Barwidgee I / 
950 Lake Way / 

970-990 MtKeith 1 / 
990-1.010 (WanjarnNature / / 

Reserve)2  

1.000 - 1.040 Yakabindie  

1.050 - 1.120 Leinster Downs I I 

Notes: 	I 	Approximate distance from SECWA Compressor Station No. 1. 
2 	Nature Reserve. 

Source: Goldfields Gas Transmission Pty Ltd. 
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TABLE 5.5 

SETFLEMENTS AND PASTORAL LEASES IN THE 
PROPOSED MT KEITH WEST OPTION 

Distance' 
(km) 

Settlement Name 
Pastoral Lease 

Name 
Within Corridor 

Adjacent to 
Corridor 

900 Wiluna / 

840 - 940 Paroo  

920 - 960 Lake Way  

950 Lake Way / 
940 - 1.000 Albion Downs / / 

990 Albion Downs / 

1.000 - 1.030 Yakabindie  

1.030 - 1.120 Leinster Downs / / 

1.060 Leinster I 

Note: 	I 	Approximate distance from SECWA Compressor Station No. 1. 

Source: Goldfields Gas Transmission Ply Ltd. 

TABLE 5.6 

SETTLEMENTS AND PASTORAL LEASES IN THE 
PROPOSED GOLDFIELDS CORRIDOR 

FROM LEINSTER TO KAMBALDA 

Distance' 
(km) 

Settlement Name 
Pastoral Lease 

Name 
Within Corridor 

Adjacent to 
Corridor 

1,010-1,100 Weebo I / 
1.130- 1,210 Sturt Meadows  

1.100-1.190 Tarmoola / I 
1.150 Sturt Meadows / 
1,190 Leonora  

1.170 - 1.190 Clover Downs I / 
1.190- 1.210 Melita / I 
1,210 - 1.280 Kookynie  
1.230 - 1.300 Jeedamya  
1.300 - 1.350 Mt Vetters  
1.3 10 - 1,330 (Goongarrie / 

National Park)2  

1.350 - 1.380 Kanowna / / 
1.350 - 1.400 Black Flag / / 

Notes: 	I 	Approximate distance from SECWA Compressor Station No. 1. 
2 	The corridor will be excised to exclude Goongarrie National Park. 

Source: Goldfields Gas Transmission Pty Ltd. 
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Kumarina to Wiluna 
Seven pastoral leases are traversed by the Kumarina to Wiluna section of the Goldfields Corridor. 
Four settlements are located within the corridor. These are: 

Kumarina Roadhouse; 
Neds Creek; 
Thaduna; and 
?vlillbillillie. 

Mt Keith East Option 
The Mt Keith East Option traverses five pastoral leases. No settlements are within this section of 
corridor. This option traverses the Wanjarri Nature Reserve. 

Mt Keith West Option 
Five pastoral leases are traversed by the Mt Keith West Option. The settlements of Wiluna and 
Leinster are located within the corridor. 

Leinster to Kambalda 
The Leinster to Kambalda section of the Goldfields Corridor traverses ten pastoral leases. The 
settlements of Sturt Meadows and Leonora are within the corridor. The corridor will avoid the 
Goongarrie National Park. 

5.1.3 National Parks 

The investigation corridors have been specifically defined to avoid all National Parks. However, 
the corridors will pass in close proximity to the following National Parks: 

Karijini National Park 
Millstream-Chichester National Park 
Collier Range National Park 
Goongarrie National Park 

The project is not expected to have any adverse impact on these National Parks. 

5.1.4 Nature Reserves 

The investigation corridors have been designed to avoid traversing Nature Reserves wherever 
possible. However, the Goldfields Corridor (Mt Keith East Option) does traverse the Wanjarri 
Nature Reserve south of Mt Keith. 

Wanjarri Nature Reserve 
Wanjarri Nature Reserve was formerly "Kathleen Valley Station' which was taken up by 
Mr J.J. Currie in the early 1900s. The property was later taken over by Mr T.K. Moriarty before 
being sold to the Department of Conservation and Land Management. 	The biological 
characteristics of the Reserve are presented in Sections 4.7, 8.3 and Appendix C. Based on 
information contained within the Wanjarri Nature Reserve Visitors Book (25 August 1988 to 
27 July 1993). the majority of non-CALM visitors to the Field Study Centre (the former woolshed) 
are from Bellevue Mine who either stay overnight or stay a short time while picnicking. Other 
visitors include travellers enroute to other destinations and from mining sites nearby. 

ri 
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The Field Study Centre is described by many visitors as a beautiful and extremely well presented 
relic of a bygone era. 	Other sites of interest include Mt Brian, Bullock Well Claypan, 
Mt Falconer, Eiffel Tower Bore, South Bore and Sandplain Circuit via Coondie Soak. 

5.1.5 Exploration and Mineral Leases 

Three types of mining interests have the potential to be affected by the proposed pipeline: 

mining lease: 
exploration license; and 
prospecting license. 

In excess of 100 mining tenement holders have been identified by the Proponents within the 
pipeline investigation corridors. 

The Proponents have been liaising with relevant parties to inform them of the project details. 

5.2 	SOCIAL PROFILE 

The Local Government Authority boundaries traversed by the investigation corridors are shown on 
Figure 5.2. A summary of the general features of each Local Government Area is provided in 
Table 5.7 and a profile of the Shires is summarised in the following discussion. 

GENERAL FEATURES OF RELEVANT LOCAL GOVERNMENT AREAS 

Local Government Area Population 
Area 
(km2) 

Main Economic Functions 

Shire of East Pilbara 5,628 378,533 Mining, Pastoral. Tourism 

Shire of Ashburton 8.500' 105.647 Mining, Pastoral, 
FishinglFish Processing, 
Oil and Gas (offshore near 
Onslow) 

Shire of Meekatharra 2.173 100.000' Mining, Pastoral 

Shire of Wiluna 1,859 184.000 Mining, Pastoral 

Shire of Leonora 2.730 31,743 Mining, Pastoral 

Shire of Menzies 3.110 71,680 Mining, Pastoral 

City of Kalgoorlie-Boulder 26.079 95.228 Mining, Tourism, 
Engineering. Pastoral and 
Service Industries 

Shire of Coolgardie 5,615 30.400 Mining. Pastoral, Tourism 

1 	Approximate. 

Sources: Australian Bureau of Statistics (1991). 
Western Australian Tourism Commission. 

op 

Li 
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6.0 ENVIRONMENTAL ISSUES AND MANAGEMENT 

A field survey of the investigation corridors was undertaken in April 1994 to identify issues or 
features with the potential to constrain pipeline construction or operation. A tabulation of these 
features is provided in Appendix D. The majority of these features (such as ridges and selected 
habitat types) will be avoided by the final route alignment and will not be affected by the project. 
Those environmental issues or features that cover a more extensive area and so cannot be 
completely avoided are identified in the last column of Table Dl and addressed in Section 6. 

Section 6 addresses environmental issues and proposed management strategies. The overall 
management strategy is to avoid regionally sensitive areas, deviate the pipeline around locally 
important sites and progressively rehabilitate disturbed areas to an acceptable standard. 

The environmental issues which relate to the pre-construction and construction phases are discussed 
in Section 6.1 and include: 

disturbance of vegetation and fauna habitats; 
disturbance of Declared Rare and other significant flora; 
disturbance of native fauna and, in particular, significant species; 
introduction and spread of weeds; 
erosion and dust; 
noise and vibration; 
effects on surface hydrology; 
water supply and disposal; 
potential impacts of temporary facilities; 
borrow pit management; 
bushfires; and 
public safety. 

The rehabilitation of disturbed areas will be undertaken on a progressive basis. Rehabilitation 
strategies for the following elements of the project are discussed in Section 6.2: 

pipeline easements; 
sites of temporary disturbance; and 
borrow pits. 

Rehabilitation will be carried out by a qualified and experienced contractor under the supervision 
of the Site Environmental Officer and monitoring will be undertaken to determine the progress of 
the rehabilitation programme, as discussed in Section 6.2.4. 

The operation of the pipeline is of low environmental impact because it is buried for its entire 
length. Impacts and management strategies associated with the operation of the pipeline are 
discussed in Section 6.3 with respect to the following issues: 

risk of damage to the pipeline; 
noise and visual impact of associated facilities; and 
traffic impacts of access routes. 

Inspection, maintenance and monitoring are discussed in Section 6.4, and decommissioning 
strategies are discussed in Section 6.5. 
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The Proponents will prepare and submit an Environmental Management Programme pursuant to the 
Goldfields Gas Pipeline Agreement Act (1994) which will include issues specified by the Minister 
for the Environment's "Conditions", within six months of approval of the pipeline route. The 
objective of the Environmental Management Programme is to provide a working manual which 
will include specific procedures to eliminate or minimise the impact on the environment. The 
manual will include the following: 

details of the parameters to be monitored: 
in initial baseline sampling period; 
sampling sites and times: 
reporting arrangements to the Decision-making Authorities: and 
a commitment to modify the management programme, if monitoring results so indicate. 

The Environmental Management Programme will include environmental induction and educational 
programmes designed to create and promote environmental awareness, and all employees will 
attend as a condition of employment. These educational programmes will address broad 
conservation and social issues and will be altered to reflect the differences in the environmental 
conditions along the pipeline corridors. 

Section 7.0 addresses the potential social issues and management strategies. Three areas identified 
within the investigation corridors are of particular interest in terms of the number or extent of 
environmental and social features: the Deepdale Area; the Ethel Gorge Area; and the Wanjarri 
Nature Reserve. Management strategies to address these areas are discussed in Section 8. A 
summary of management strategies and formal management commitments is tabulated in Section 9. 

6.1 	PRE-CONSTRUCTION AND CONSTRUCTION 

The pre-construction survey phase will involve some vegetation disturbance for line of sight. 
Where management strategies are required to minimise potential impacts during this phase, the 
basic procedures presented for the construction phase will be adopted, but on a modified scale. 

The surveyors will operate under strict engineering and environmental guidelines and will work in 
close liaison with specialist environmental, anthropological and archaeological consultants so as to 
avoid any adverse impact on environmentally or culturally Sensitive areas. Generally, the line of 
sight cleared for survey purposes will form part of the construction right-of-way and consequently 
rehabilitation will be incorporated in the general construction rehabilitation. Should line changes 
be required, special attention will be taken to ensure appropriate rehabilitation of the abandoned 
survey line. 

Pipeline construction will be carried out by a qualified and experienced contractor under the 
control of the Proponents' supervisory staff which will include the Site Environmental Officer. 
The environmental procedures will be monitored by the Proponents during the pre-construction and 
construction phase. 

The majority of the potential environmental impacts will arise during the construction phase of the 
project, and these are discussed in the following sections. 
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6.1.1 	Disturbance of Vegetation 

Issue 
Most of the vegetation will be removed from the pipeline route to a maximum width of 30m. 
Vegetation will also be disturbed to accommodate pipe stockpiles and laydown areas, borrow pits, 
holding dams and access tracks. 

Clearing will be required for the pipeline associated facilities, the approximate required clearances 
are listed below. The proposed location of compressor stations and mainline valves are shown on 
Figure 3.1. 

Compressor Stations - lOOm x lOOm per site (as required for future operations). 
Scraper Stations - 25m x 80m per site. 
Mainline Valves - 20m x 20m per site. 
Power Supply Building - 3m x 3m at telemetered sites. 
Telemetry Repeater Stations - lOOm x lOOm. 
Main Operations Control and Maintenance Base - 2.5ha. 
Secondary Maintenance Base - 2.5ha. 

At each compressor station site, an area of lOOm x lOOm will be cleared to incorporate a scraper 
station, a mainline valve, and a power supply building, with the balance of the 400m x 400m site 
being retained as a buffer zone. Where facilities are required between compressor station sites the 
approximate area cleared will be as listed above. 

A number of vegetation types in the investigation corridors which may be considered to be of 
value in terms of conservation have been identified (Section 4.7.2). In general, these vegetation 
types may be avoided by minor deviations from a straight line alignment of the pipeline. 
However, vegetation associated with watercourses and drainage lines tends to be more extensive 
and so cannot be avoided. These habitats are considered significant as they support a greater 
diversity of flora and fauna than the adjacent plains. A number of flora and fauna species are 
restricted to these habitats (Appendix Q. Of particular interest is a drainage line west of Leonora 
which is considered unusual as it supports samphire vegetation adjacent to groves of eucalypts and 
thickets of Acacia spp. and Eremophila spp. This pattern of vegetation is relatively extensive but 
is not widely represented in the Goldfields Corridor. 

Management 
The objective is to minimise disturbance to vegetation, particularly that which is regionally 
significant. 

The following strategies will be implemented to achieve this objective: 

Impacts on those areas considered to be of high conservation value will be minimised by 
avoiding them, wherever possible, in the final route alignment. Where these areas cannot 
be avoided, mitigating plans to minimise the environmental impact will be developed and 
detailed in the Environmental Management Programme. 

LEJ:sf28O3$-OO2-363/1)K:P-7I99(I) 	 DAMES & MOORE 



Goldfields Gas Pipeline 	 July 1994 
Public Environmental Review 	 Page 6 - 4 

Wherever possible, clearing will be done only to ground level in order to minimise 
disturbance to the soil and plant rootstock. All excavation areas will have the topsoil 
removed to a depth of approximately 100mm and stockpiled prior to commencement of 
work activities. 

The majority of the cleared land will be rehabilitated progressively during construction. 
The rehabilitation techniques are discussed in Section 6.2. 

Trees with a trunk diameter greater than 300mm will be retained where possible. 

Conservation issues, such as minimising impact on vegetation, will be addressed through 
environmental education and induction programmes. 

6.1.2 Declared Rare and Other Significant Flora 

Issue 
Five species of significant flora are known to or are likely to occur within or near the investigation 
corridors. Consequently, there is a potential for individuals of these species to be impacted by the 
construction and maintenance of the pipeline. These five species are: 

Eremophila appressa ms; 
Grevillea incolzspicua; 
Eremophila praecox ms; 
Eremophila mirabilis ms; and 
Eremophila parvjfolia. 

The conservation status of these species is provided in Table 4.4. 

Management 
The objective is to minimise disturbance to or loss of individuals of rare and significant species of 
flora. 

The habitat types of five significant species have been documented and the final pipeline alignment 
will be designed to avoid, where possible, areas where these habitats occur. In the event that such 
habitat types cannot be avoided, further study will be conducted to determine the distribution and 
abundance of the significant flora species within the investigation corridors prior to route 
finalisation, so that overall impacts on these species can be minimised and/or managed 
appropriately. The Site Environmental Officer will accompany the survey team in areas identified 
as significant species habitats. This issue will be further addressed in the Environmental 
Management Programme. 

If for any circumstances a rare plant has to be removed for the construction of the pipeline, 
Ministerial approval will be obtained prior to removal of the plant. 

LEsxI203-002363/)K:P-7I99(1) 	 DAMES & MOORE 



Goldfields Gas Pipeline 	 July 1994 
Public Environmental Review 	 Page 6 - 5 

6.1.3 Weeds 

Issue 
Earthworks and construction activities associated with the project will result in a linear clearing 
extending for approximately 1,400km connecting numerous pastoral properties and other land uses 
with different soils and vegetation types. Linear clearings involving major disturbance of the 
ground surface can create suitable conditions for the spread of introduced and undesirable plant 
species referred to as weeds (see Section 4.7.3). 

The spread of problem weeds during pipeline construction will be influenced by the following: 

proximity to settlements and other sites where the weeds presently occur; 
past land use; 
movement of people, livestock and vehicles; and 
proximity to other disturbed areas. 

The potential for construction machinery to distribute weeds into riverine habitats is of particular 
concern, as these habitats will often be difficult to avoid and are highly susceptible to weed 
infestation. 

Management 
The objective is to prevent the introduction and control the spread of weeds. 

A management programme to prevent the introduction and spread of weeds will be developed in 
consultation with the Agriculture Protection Board and CALM. This management programme may 
include the following measures: 

avoid, where possible, areas known to be infested with noxious weeds; 
minimise disturbance to areas considered vulnerable to weed infestation; 
inspect the route prior to disturbance and spray weed populations where necessary; 
instigate vehicle hygiene measures during the construction phase in those areas known to 
be affected by noxious weeds. These measures may include washing down machinery 
before it enters unaffected areas; 
inspect disturbed areas during the construction phase (particularly after rainfall events) and 
spray weed populations found in these areas; 
rehabilitate disturbed areas progressively to assist in reducing the spread of weeds; 
inspect disturbed areas following rehabilitation to monitor the presence of weed species. 
Weeds found in these areas will be selectively removed, if required by the Agriculture 
Protection Board. 

This weed management programme will be incorporated in the Environmental Management 
Programme. 
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6.1.4 Native Fauna 

Issue 
The loss of fauna habitat due to clearing for the proposed pipeline may lead to the disturbance of 
some fauna species. However, fauna populations are so widespread that impact would generally be 
minimal. Those species with restricted distributions and or specific habitat requirements such as 
the Mulgara (Dasvcercus cristicauda) and the Bilby (Macrotis lagotis) are more likely to be 
affected than those species which occupy a wide range of habitats. 

The localised and temporary impact of habitat loss on local fauna populations is unlikely to be 
significant given the regional extent of most of the habitats present in the corridors and the 
relatively small area of habitat that will be disturbed. In addition, because many fauna species 
known to use the habitat types present in the corridors are migratory or nomadic, it is unlikely that 
the loss of a small portion of the available habitat will be significant. 

Construction activity, especially during heavy earthmoving procedures, may cause some fauna to 
move away from the immediate area. This is likely to be only a short-term impact and is not 
considered to be significant given the highly mobile nature of many fauna species and the extent of 
available habitat. However, there will be potential for temporary disturbances associated with the 
construction phase to encroach into significant habitats. 

Linear disturbances such as those which will be created by the construction of the pipeline may 
create temporary barriers to the movement of smaller animals and subdivide territories. Small 
reptiles and mammals may fall into the open trench and become trapped. Some burrowing species 
may occasionally be unearthed during the trench-digging process. 

Interruptions to surface flow as a result of the construction of tracks and roads may cause changes 
to down-slope vegetation and, consequently, changes to the characteristics of the fauna habitat. 

Other risks to fauna will be minimal and may include loss of habitat due to wildfires, the 
uncontrolled use of off-road vehicles, road kills due to increased traffic and the indiscriminant 
destruction of fauna (this particularly applies to the Pilbara Olive Python 
(Morelia olivacea barroni) which is often misidentified as a venomous species). 

Management 
The objective is to minimise the potential impact on native fauna, in particular to protect 
individuals of species of significant fauna. 

The following strategies will be implemented to achieve this objective: 

identify areas of biological significance including unique habitats and select a route, 
wherever practicable, which avoids these significant habitats; 
minimise disturbance during pipeline construction; 
rehabilitate disturbed areas progressively to minimise loss of habitat; 
raise awareness of the workforce about the conservation of fauna and their habitats through 
environmental education and induction programmes; 
monitor workforce compliance with fauna conservation and protection policies; 
discourage recreational access to sensitive and significant habitats such as permanent water; 
restrict the length of trench permitted to be open at any one time to a workable minimum; 

LEJ:si2038-002-363I1)K:P•1199ffl 	 DAMES & MOORE 



Goldfields Gas Pipeline 	 July 1994 
Public Environmental Review 	 Page 6 - 7 

place plugs and ramps at regular intervals along the trench to allow movement of fauna 
and facilitate the escape of those animals which may fall into the trench; 
inspect all open trenches daily and release fauna which has been accidentally trapped. In 
addition, the Proponents will assist CALM and/or other qualified personnel who wish to 
conduct more detailed fauna studies such as pit trapping along the pipeline trench; 
disallow firearms or domestic pets on project sites; 
in the event that areas of significant habitat cannot be avoided, further studies will be 
conducted prior to the construction phase to identify the specific location and extent of 
significant fauna habitats: and 
the Site Environmental Officer will accompany the survey team in areas identified as 
significant habitats to ensure minimal impact. 

6.1.5 Erosion 

Issue 
A trench approximately 1,200mm deep and 800mm wide will be excavated for the laying of the 
pipe. This trench and associated construction activity will constitute the majority of soil 
disturbance. 

The pipeline route passes through many different lithologies, landforms, soils and vegetation types. 
Certain landforms and soil types are prone to wind and water erosion on removal of overlying 
vegetation, constant vehicular traffic, trench excavations and backfill operations. 

Management 
The objective is to minimise soil erosion with particular attention to minimising export of material 
into watercourses. 

Prevention of excessive erosion will be necessary to maintain the operating integrity of the pipeline 
and to meet the Proponents' objective of minimising the degree and duration of disturbance to 
other land uses. 

Part of the prevention process will incorporate soil conservation and rehabilitation techniques as 
discussed in Section 6.2. 

The following strategies will be implemented to achieve the objective: 

identify areas of major erosion hazard and avoid disturbance of these areas wherever 
possible; 
minimise ground disturbance and restrict clearing width to 30m except where additional 
clearing is required for material stockpiles or construction of runoff banks; 
keep the trench open for the shortest practicable time; 
schedule creek-crossing construction activities to coincide with low creek flow periods, 
where practicable; 
adopt temporary stabilisation measures when necessary, particularly adjacent to waterways 
where direct silt export may occur; 
reinstate creek beds and embankments with protection measures such as gabions, sandbags 
and hydromuiching; 
return stripped topsoil and rootstock from trench lines to the original horizon to promote 
rapid revegetation and trench stabilisation; 
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keep topsoil stockpiles Out of inappropriate areas such as watercourses; 
prevent vehicular movements over topsoil stockpiles; stockpiles will be breached at 
intervals to facilitate vehicle movements; 
rehabilitate progressively after the pipe is laid; 
spread cleared vegetation selectively over the right-of-way; 
hydro-seed and hydro-mulch disturbed areas as necessary, to ensure re-establishment of 
vegetation cover; 
reform the construction access roads and pipeline trenches to similar pre-construction 
surface conditions: 
provide cutoff drains to divert stormwater away from disturbed areas into natural 
waterways; 
install sack breakers, such as stabilised sand bags or foam barriers, at intervals along steep 
sections of the easement to limit subsurface flow velocities; 
provide a crown over the trenchline to compensate for subsidence, with crown breaks at a 
minimum interval of 30m to allow for normal surface flow; 
install erosion control structures along roads, the backfilled trench and areas of high 
erosion risk; and 
provide environmental supervision and co-ordination of work teams during clearing, 
construction and rehabilitation. 

The Proponents will conduct site specific studies to assess the erodibility of soils within the final 
pipeline route. Soil classifications from the land system data will be used where possible together 
with the Proponents' geotechnical information to determine the areas where a higher degree of 
erosion control measures will be required. These issues will be further addressed in the 
Environmental Management Programme. 

6.1.6 Dust 

Issue 
Dust will be generated by vehicular and equipment movement along access roads and the pipeline 
right-of-way and by trench excavations during construction. Dust is not likely to be a problem to 
the public over the majority of the route due to the isolation of the pipeline. 

The impact of dust on vegetation is not likely to be of concern as the construction activities will be 
only short term in any given area and dust will be washed away during the next rain. 

Management 
The objective is to ensure that dust does not create a nuisance or hazard to the human or natural 
environment. 

The following strategies will be implemented to achieve this objective: 

minimise clearing; 
rehabilitate and/or stabilise disturbed surfaces; 
avoid unnecessary machinery movements; and 
damp down with water of suitable quality from water trucks as necessary. 

In heavy "buildust' areas. the surface along the right-of-way may be stripped and the clay sub-base 
watered to provide a firm base. 
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In addition, dust control measures, such as water sprays, will be specifically employed in the area 
of welding and coating of pipeline joints. 

Water sprays or blowers could be used to remove dust from areas characterised by dust sensitive 
vegetation, although it is unlikely that this management strategy will be widely applied due to the 
natural tolerance of arid/semi-arid vegetation to wind-borne dust commonly experienced in the 
region. 

6.1.7 Noise and Vibration 

Criteria 
The Noise Abatement (Neighbourhood Annoyance) Regulations 1979 of the Noise Abatement Act 
1972 apply at present. Currently however, the Department of Environmental Protection has drafted 
revised regulations as part of the Environmental Protection Act 1986 (DEP, 1993). 	The 
Department of Environmental Protection draft guidelines for residential noise propose that the 
cumulative noise level in residential or noise sensitive areas should not exceed: 

4OdB(A) between 2200 and 0700 hours everyday; 
45dB(A) between 1900 and 2200 hours everyday; 
45dB(A) between 0700 and 1900 Sunday; and 
50dB(A) between 0700 and 1900 hours Monday to Saturday (excluding Public Holidays), 

for more than 10% of any representative period greater than 15 minutes. Furthermore, guidelines 
stipulate that the noise levels should always be less than 45, 55, 65 and 70dB(A) respectively for 
the above periods. 

The Department of Environmental Protection considers that 40dB(A) represents a quiet 
environment, regardless of the existing background noise levels. However, it is generally accepted 
that noise levels more than 5dB(A) above background levels can lead to complaints (Australian 
Standard AS 1055-1974). 

Issue 
Noise and vibration will accompany construction of the pipeline mainly from vehicles, equipment 
and blasting for trench excavation in rocky areas. 

The list of construction equipment likely to be employed from time to time is provided in 
Table 3.1 in Section 3.4.7. The range of sound power outputs corresponding to these equipment 
items is presented in Table 6.1. In general, most of the construction equipment items have sound 
power levels less than 1 2OdB(A), although some types of boring machines, drill wagons, chain 
saws and front end loaders can generate sound levels up to 1 29dB(A). 

Noise from construction activities will attenuate with distance and Figure 6.1 can be used to 
conservatively estimate separation distances to achieve Department of Environmental Protection 
noise objectives at residences. For example, to achieve day time objectives of 50dB(A) (Monday 
to Saturday, excluding Public Holidays), a 120dB(A) noise source would need to be about 1km 
away from residences. Noise sources of 129dB(A) would need to be 1.5km away. 
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TABLE 6.1 

SOUND POWER OUTPUTS FROM CONSTRUCTION EQUIPMENT 

Equipment Description* Number 
Measured Range of A Weighted 

Sound Power Level 
(dB ref 1(J' 2W)** 

Backhoes - rubber tyred 3 <108 to Ill 

Backhoes - track mounted 9 113 to >120 

Boring Machine 1 96 to 129 

Chain Saws 6 105 to 126 

Compressors 4 89 to 120 

Cranes - mobile 3 98 to 120 

Dragline 2 <94 to 108 

Drill Wagons (track drills) 4 94 to 129 

Front End Loaders 4 112 to 122 

Graders 2 114 to 120 

Hydraulic Hammers (backhoe attachment) 4 110 to 119 

Jack Hammers 4 <100 to 112 

Pumps - dewatering 4 99 to <108 

Pumps - filling 2 102 to 107 

Scrapers 1 112 to 121 

Tractors - bull dozer 10 113 to 121 (>120) 

Tractors - farm, rubber tyred 6 <108 to 111 

Tractors - side boom 10 <108 to 111 

Tractors - twin arc 2 <108 to 111 

Traxcavator (crawler mounted excavator) 2 108 to 118 

Trenching Machine WheellBucket Type Traxcavator 2 108 to 118 

Trucks - semi-trailer (flat bed) 4 102 to 120 

Trucks - semi-trailer (low loader) 4 102 to 120 

Trucks - semi-trailer (pipe transport/stringing) 10 102 to 120 

Trucks - ripping 5 102 to 120 

Trucks - tray body 5 102 to 120 

Vibrating Roller 2 100 to 104 

Welding Machines 12 <96 

Source: 	* 	Description of construction equipment provided by Goldfields Gas Transmission Pty Ltd. 
** 	Typical range of power outputs extracted from Table D2 of Australian Standard AS 2436-1981. 

I 
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Management 
The objective is to minimise the impacts of noise and vibration on the environment by complying 
with relevant statutory guidelines. 

In general, the operation of construction equipment and the noise generated is not expected to 
cause an unacceptable impact on other land users, due to the remoteness of the pipeline from 
inhabited areas. In areas close to habitation, construction activities will be restricted, as necessary, 
to comply with the requirements of the noise provisions of the Environmental Protection Act 1986. 

The amount of blasting will be kept to a minimum, as the pipeline route will avoid rocky areas 
wherever possible for design reasons. Blasting will comply with the requirements of the 
Department of Minerals and Energy and specifically with the Explosives and Dangerous Goods 
Act 1961, and the Mining Act 1978. 

6.1.8 Surface Hydrology 

Issue 
Removal of trees and disturbance to the river banks will increase the potential for erosion. Such 
disturbance could ultimately change river flow patterns and possibly the shape and location of the 
river channel. 

Interruption of surface drainage will occur where access tracks to the pipeline intercepts surface 
flows. Cuttings and embankments around compressor stations and along access tracks may either 
cause ponding or change surface flow regimes. The channelling of water around areas may result 
in increased water velocity and subsequent erosion. 

Water diversion may have an adverse impact on vegetation downslope of the construction area. 
For example, mulga woodland communities are sensitive to changes in surface drainage patterns 
and could therefore be adversely impacted. 

Management 
The objective is to minimise disturbance to existing surface drainage systems. 

The use of culverts, careful siting of access roads and minimum earthworks will reduce the 
potential impact caused by altering surface hydrology to the extent that any adverse impacts are 
likely to be localised and ecologically insignificant and it is unlikely that the interruption of surface 
water drainage will constitute a significant impact. 

Clearing on river and creek banks will be kept to a minimum and stabilised using the following 
methods: stabilised sand bagging; rock mattresses; rip-rap or other suitable alternatives to ensure 
erosion protection. Where required, stabilised sand bags filled with soil and seed (to facilitate 
regeneration) will be used. 

The crossing of banks will be conducted so as not to alter the continuing function or capacity of 
the structure. Banks will be rebuilt to their existing profile and capacity with some allowance for 
settlement. 

Breaks will be left in the trench crown at a minimum spacing of 30m. These breaks will minimise 
any adverse effect the trench crown may have on surface flows. 
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Specific management strategies for surface drainage in mulga communities will be required when 
sheet flow is at an angle to tracks or other infrastructure (Figure 6.2). No specific management 
will be required where the pipeline route or access tracks traverse a defined watercourse fringed 
with mulga or where sheet flow is parallel to these features. 

6.1.9 Supply and Disposal of Hydrotest Water 

Issue 
Hydrostatic testing as discussed in Section 3.4.2 will require approximately 12.5 Megalitres (ML) 
of water for a 100km test section of pipe. It is unlikely that there will be sufficient surface water 
available along the pipeline route to fill the pipeline for hydrostatic testing and it will be necessary 
to rely on underground sources of water. Sufficient bores will be developed along the pipeline 
corridor. Water will be held in holding dams and reused for subsequent test sections. 

Test water will be treated, as necessary, with corrosion inhibitors to absorb dissolved oxygen and 
prevent internal corrosion of the pipe. Typically the treatment will involve catalysed sodium 
sulphite and hydrazine. These chemicals break down to benign compounds within the pipeline 
(i.e. sodium sulphite to sodium sulphate and hydrazine to nitrogen and water). 

Management 
The establishment of water supply and suitable discharge locations will be subject to a separate 
study and proposal as required by the State Agreement Act. Approval will be sought from the 
appropriate authorities prior to abstraction and discharge of the test water. 

The following measures will be taken to minimise the impact of hydrotest water on the 
environment: 

aerate test water by spraying in order to oxidise any residual corrosion inhibitor; 
discharge water into suitable areas, such as salt lakes (where appropriate and approval 
granted); and 
implement erosion control measures at the point of discharge. 

Holding dams will have minimal surface area and maximum depth to reduce evaporation loss. A 
membrane liner may be used to seal the dam to prevent water loss by seepage and problems with 
turbidity and soil particles entering the pipe. The membrane liner will be removed prior to 
rehabilitation (see Section 6.2.2). 

6.1.10 Temporary Facilities 

Issue 
Temporary camp sites and workforce facilities associated with the construction of the pipeline will 
be located outside the easement on approved sites as described in Section 3.4.7. 	The 
environmental issues associated with temporary camp sites and facilities include: 

location; 
clearing of vegetation; 
water supply; 
waste disposal; and 
rehabilitation of cleared site. 
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Management 
The objective is to minimise potential impacts of temporary facilities on the surrounding 
environment. 

Sites for these temporary facilities will be carefully selected subject to the approval of the 
appropriate authorities. 

Temporary facilities will be located: 

close to existing roads; and 
on previously disturbed areas, if possible, or on areas of typical vegetation. 

The temporary facilities will not be located: 

in watercourses or where there is a risk of significant erosion; 
within areas of significant vegetation; 
near established towns and settlements; or 
on Aboriginal land or near heritage sites. 

Sites will be selected with a view to: 

minimising removal of trees (any site requiring clearing will be subject to the same control 
and rehabilitation techniques as the general pipeline); 
identifying the suitability of soils for disposal of sewage effluent and camp wastes after 
appropriate treatment; 
minimising grading or excavation; 
minimising visibility from main roads; and 
using sites of already degraded land or vegetation. 

Water requirements for each camp will be obtained from existing or new bores. Water abstraction 
will conform with the Water Authority of Western Australia statutory regulations, and will be 
managed so as not to impact on other potential users or surrounding vegetation. 

Potential environmental 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 an approved liquid waste disposal area; 
sewage and sullage 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. 

All facilities and debris will be removed when a camp is shifted. Each camp location will be 
subject to the same clean-up and rehabilitation requirements as the pipeline right-of-way. Any 
excavated areas will be separately assessed to establish the most suitable rehabilitation techniques. 
Rehabilitation procedures will be initiated immediately following removal of the camp. 

a
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6.1.11 Borrow Pits 

Issue 
Borrow pits may need to be developed for the supply of sufficient bedding and padding materials 
for use in the pipeline trench in rock areas, where excavated trench material is not suitable for 
backfihling. 

Management 
The Environmental Management Programme will include comprehensive procedures for the 
approval of borrow pit sites. These will include assessment and approval of sites in relation to 
Heritage sites and environmental and social impacts. Borrow pits will be planned, operated and 
rehabilitated in accordance with relevant authority guidelines. In addition, CALM and the relevant 
local authorities will be consulted regarding the location, design and stabilisation of the borrow 
pits. Subject to all necessary approvals, the Goldfields Gas Pipeline Agreement Act 1994 provides 
for the Proponents to take stone, sand and gravel along the pipeline route without the need to 
apply for tenement under the Mining Act 1978. 

The location of borrow pits will be determined to a large extent by the location of the required 
material, but will be positioned so as to avoid areas of significant vegetation or faunal habitats. 
Borrow pits will be restricted to dimensions of approximately 200 x 250m and will not exceed a 
depth of 1.5m. The rehabilitation of these borrow pits is discussed in Section 6.2.3. 

Subject to approvals from the relevant authorities and at the request of the landholders, borrow pits 
may be left in a condition suitable for water storage. 

6.1.12 Bushfire 

Issue 
The bushfire issue is twofold: firstly the potential for construction activities to generate a fire; and 
secondly the potential for bushfires to impact on the project. 

Increased activity in the area from camps, vehicles and equipment will increase the potential for 
bushfires. However, the main potential cause of bushfires during pipeline construction will be 
from welding and grinding operations. 

Management 
The objective is to prevent and control bushfires during construction. 

The following strategies will be implemented to achieve this objective: 

instruct all personnel on the importance of fire prevention; 
instruct personnel in use of fire fighting equipment and procedures; 
comply with fire restrictions and with standard notification and permit procedures; 
clear flammable material within the pipeline easement, and use guards where welding and 
grinding occur; 
provide extinguishers in construction vehicles and fire fighting implements at the worksite; 
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liaise with local authorities and the relevant bushfire authorities for advice of severe fire 
hazard days; and 
require contractors to comply and co-ordinate with the appropriate bushfire authorities' fire 
prevention regulations with respect to all construction activities. 

In the advent of fire, water trucks used to suppress dust will also serve as fire trucks. 

The following strategies will be implemented for the protection of the construction workforce in 
the event of bushfires: 

provide instruction in fire fighting and containment of manageable fires; and 
develop a contingency plan for the evacuation of personnel to safe areas. 

6.1.13 Public Safety 

Issue 
Public safety issues during the construction phase of the pipeline relate to potential hazards from 
construction machinery, blasting and failure of the pipeline during pressure testing. 

Management 
The objective is to ensure public safety throughout all phases of the project. 

The following strategies will be implemented during the construction phase to achieve that 
objective: 

exclude the public from the immediate vicinity of active clearing, pipe laying and 
rehabilitation operations by the use of warning signs, barriers and fences; 
exclude the public from blasting areas to a safe radius by warning signs and visual 
checking by the shot firer before detonation; 
exclude the public from X-ray areas by warning signs; 
post warning signs where work approaches roads or other public activities and, as required, 
posting guards to control traffic; 
provide bypasses across existing access roads or tracks prior to trench excavation; 
restrict public access and carry out pressure tests in accordance with Australian Standard 
1978-1987 Pipelines - Gas and Liquid Petroleum - Field Pressure Testing (AS 1978-1987); 
and 
liaise with landholders, appropriate authorities and community interest groups to ensure 
that all parties are aware of impending construction activities and understand their nature. 

6.2 REHABILITATION 

The rehabilitation strategies associated with the construction of the pipeline will be addressed on a 
site-specific basis in the Environmental Management Programme. However, the general principles 
and procedures for rehabilitation are summarised in this section. 
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For the purposes of the PER, "rehabilitation" is used as a blanket term to describe those activities 
which seek to upgrade damaged land to some predetermined stable surface form and level of 
productivity in which the biological potential is restored (Bradshaw and Chadwick, 1980; Dames & 
Moore, 1982). The rehabilitation of disturbed areas will be undertaken on a progressive basis so 
that the extent of disturbance at any given time is minimised and the length of time for which 
topsoil and litter are stored is minimised, thus reducing the risk of deterioration of seed viability 
and loss of microbial activity. 

The rehabilitation process will be an important strategy for safeguarding the pipeline because of 
the following: 

rehabilitation will protect the pipeline from erosion effects; 
vegetation will conceal the right-of-way and deter third party access; and 
restored land use will maintain the goodwill and co-operation of landowners. 

Rehabilitation will be carried out by a qualified and experienced contractor under the supervision 
of the Site Environmental Officer. Environmental procedures will be monitored by the Proponents 
during rehabilitation. The Site Environmental Officer will be involved in: 

maintaining liaison with authorities having expertise in land rehabilitation, before and 
during rehabilitation of the pipeline route; 
preparing rehabilitation and erosion control plans; 
supervising the implementation of rehabilitation in the field; and 
monitoring and reporting. 

The success of the rehabilitation programme will depend on planning for rehabilitation well in 
advance of disturbance. The planning will include the selection of rehabilitation performance 
objectives or completion criteria. The purpose of these criteria is to guide rehabilitation towards 
the final land use identified during the planning phase, thus giving reasonable assurance that the 
land will once again attain function, productivity, stability and sustainability. 

Emphasis will be placed on the development of a stable landform compatible with the contiguous 
landscape, with a non-erodible surface conducive to revegetation. The selection of specific 
completion criteria will be addressed further in the Environmental Management Programme. 

6.2.1 	Pipeline Easement 

Clearing of vegetation on the right-of-way will be undertaken in a manner that will retain as much 
rootstock and seed as practicable, using the following strategies: 

standing vegetation will be pushed over by bulldozer and carefully stockpiled in the form 
of a windrow ready for returning to the area following clean-up. Some seed will be 
retained by this material; 
rootstock will be conserved in the ground wherever possible or on working areas not 
requiring excavation; and 
topsoil will generally not be disturbed. 
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In contrast, vegetation present on the trench line will be fully cleared and the topsoil selectively 
stripped to a depth of approximately 100mm. This litter and topsoil will be windrowed separately 
and respread during the rehabilitation process. 

The trench will be backfilled and compacted after laying of the pipe is completed. On steep 
grades, sand bags or foam barriers are placed in the trench prior to backfilling to prevent wash out 
of the trench backfill and padding. These are commonly known as "sack breakers". 

Where backfilling material is not suitable for return to the trench due to its rock content or other 
factors, suitable backfill material will be imported from borrow pits. 

Excess material will be mounded over the trench area to allow for trench settlement. The 
mounded soil will form a crown over the trench area at an approximate height of 150mm. Crown 
breaks of 1-2m width to allow natural surface flow will be provided at 30m intervals. In critical 
areas such breaks may be located to coincide with contour banks. Disturbed areas will be 
re-contoured and compacted soils ripped (on the contour) to enhance rainwater infiltration and root 
penetration and to trap seed and humus, thus providing suitable niches for regeneration. Contour 
banks or other erosion control features will be constructed, if necessary, to promote surface 
stability and facilitate revegetation. The windrows of litter and topsoil will then be spread over the 
surface. 

Direct seeding of the right-of-way and pipeline trench is unlikely to be required as natural sources 
of seed are found in the topsoil and litter and seed is likely to be transported onto these narrow 
areas by wind and faunal movement. In addition, emphasis will be placed on effective earthworks 
and surface preparation so that the final landform will be conducive to revegetation. 

6.2.2 Sites of Temporary Disturbance 

The rehabilitation of sites of temporary disturbance such as construction camps, construction 
material storage areas, access tracks and vehicle parking areas will be undertaken as soon as these 
areas are no longer required for construction or operational purposes and will focus on surface 
preparation for revegetation. These areas will be re-contoured if necessary following a clean-up of 
the site, windrows removed and excavations backfilled. The areas will also be ripped (on the 
contour) with particular attention to compacted areas. Erosion control measures will be constructed 
where necessary, and topsoil and vegetation litter will be respread. 

Holding dams will be rehabilitated in a similar manner. Any membrane used to line the dam will 
be removed prior to rehabilitation. 

Attention will also be given to the proper compaction of roads that were open cut for pipe 
installation as well as the restoration of road surfaces and surface drainage systems. 

6.2.3 Borrow Pits 

Where large amounts of material are required or where pits will be open for long periods of time, 
the progressive development and rehabilitation of a series of small borrow pits will be undertaken. 
The development and rehabilitation of "finger" pits (Figure 6.3) may be used where only thin 
layers of borrow material are available due to the presence of clays, hardpan or rock and where 
there is little or no topsoil. 
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Vegetation litter and topsoil removed from the site of a borrow pit will be windrowed adjacent to 
the site. Emphasis will be placed on rehabilitating these areas as soon as possible following 
completion of extraction. The pit will be landscaped to provide a free-draining site and walls will 
be battered to promote surface stability. Some borrow pits may be completely or partially filled by 
backfilling the excavation with excess spoil from the pipe trench. Erosion control measures may 
be required at specific sites. Ripping along the contours will be undertaken and topsoil and litter 
will be respread over the disturbed areas. 

Direct seeding is unlikely to be required for small, shallow borrow pits where the conservation and 
respreading of litter and topsoil have been undertaken; where remnant vegetation has been 
incorporated into the site design; or where landforming processes have been undertaken as part of 
the rehabilitation process. However, some areas may require direct seeding and seed required for 
this purpose will be collected where possible from local sources. If local seed is not available, the 
Proponents will consult with CALM prior to determining alternatives. 

6.2.4 Rehabilitation Monitoring 

After clean-up and rehabilitation, the landholder and/or the relevant authority will be consulted as 
to the adequacy of rehabilitation and as to whether any other issue has arisen out of the 
construction of the pipeline that may still need rectification. Clearances will be sought from 
landholders, owners and other controlling authorities to confirm and record acceptance. 

A comprehensive monitoring programme will be developed in the Environmental Management 
Programme as discussed in Section 6.4.3. 

Rehabilitation monitoring will be undertaken to determine the progress of the rehabilitation 
programme. Parameters to be monitored include: 

surface stability; 
vegetation structure and percentage cover; 
flora species diversity and abundance; and 
utilisation by fauna. 

Remedial work or maintenance will be undertaken if required. The types of procedures may 
include: 

further reshaping of the backfill if excess settlement or washout occurs; 
additional diversion banks if the existing banks are found to be spaced too far apart; 
rebuilding of diversion banks if they are constructed too low or graded incorrectly, or if 
landholders accidentally plough them out; 
follow up monitoring and maintenance of revegetated communities along the easement; and 
inspection of the pipeline to identify any soil or creek bed erosion or loss of vegetation, 
particularly after a major flood event. 

The frequency of monitoring will decrease as rehabilitation progresses, and monitoring will cease 
once the completion criteria are met. 
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6.3 OPERATIONS 

The operation of the pipeline is of low environmental impact because the pipeline is buried for its 
entire length. Impacts associated with the operation of the pipeline are related to: 

risks of damage to the pipeline; 
noise and visual impact of permanent associated facilities; and 
traffic impacts of access routes. 

6.3.1 	Pipeline Integrity and Public Safety 

The safety record of Australian natural gas pipelines is very good. A recent review of industry 
practice commissioned by the Minister for Manufacturing and Industry Development for the State 
of Victoria (Endersbee, 1992) concluded that Australian hydrocarbon pipelines are generally 
soundly designed and constructed, and are operated and maintained with due vigilance. There 
have been very few cases of damage to pipelines causing leakage, only one case of rupture due to 
corrosion and no fatalities. 

The major hazard associated with the operation of the proposed pipeline will be the potential 
release of high pressure natural gas, which could cause asphyxia, a fire or an explosion. A 
qualitative risk analysis has been carried out for the proposed pipeline and is summarised below. 

The possible failures of the pipeline can be grouped according to the size of release: pinhole leaks; 
punctures; a rupture; or a complete pipeline break. Some of the possible causes of failure of a 
high pressure pipeline are as follows: 

corrosion of the pipeline; 
construction faults; and 
over pressurisation of the pipeline. 

In addition, pipeline damage could be caused by the following external factors: 

third party damage from excavation/digging; 
heavy vehicle damage causing subsidence or vibration fatigue; 
wash out from river flooding; and 
earthquake damage. 

The pipeline carries natural gas, which is principally composed of methane with the remainder 
comprising higher hydrocarbons. Methane is flammable within the concentration limits of 5-15% 
gas in air. Methane is a colourless, odourless gas but it can be an asphyxiant at high 
concentrations through displacement of oxygen. It is lighter than air which assists dispersion of a 
release in open areas. 

The probability of ignition is dependent upon the location of the release and also on the cause of 
the release. For instance, a release caused by natural events such as flooding in a remote area will 
have a low probability of ignition. However, a release caused by an excavator will likely have a 
higher probability of ignition, as the excavator itself is a potential ignition source. 
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6.3.1.1 Pipeline Failure 

Issue 
The proposed pipeline will supply large industries and any interruption to supply due to pipeline 
failure will have large economic consequences. 

Management 
The objective is to ensure a reliable and safe pipeline. 

Only the highest engineering standards will be employed in design, construction and operation of 
the pipeline. 

Some of the key design factors which will ensure maximum pipeline integrity are as follows: 

The steel pipe will comply with stringent requirements and will be subject to rigorous 
inspection. 

The pipeline will be buried over its entire length with a minimum cover of 750mm. 

Additional cover will be provided beneath roads and watercourses. 

Welding of the pipes will be checked by X-ray examination. 

The pipeline will be coated with an insulating coating for protection against external 
corrosion, and a cathodic protection system installed to protect the pipe if the coating is 
damaged and to detect any deterioration in the coating. 

Rigorous inspection of pipe handling, trench bedding and backfill material will prevent 
damage to the pipe or coating. 

Concrete slabs and plastic warning tape will be installed above the pipeline at road 
crossings. 

Pipe wall thickness will be increased in accordance with code requirements for special 
locations such as road and watercourse crossings. 

Hydrostatic testing of the pipe will be conducted using pressures in excess of the design 
operating pressure. 

An over-pressure protection system of hardwired instrumentation will be included that will 
shutdown compressors before the discharge pressure reaches 110% maximum allowable 
operating pressure. 

6.3.1.2 External Factors 

Issue 
Natural events such as floods, earthquakes and bushfires may impact on the pipeline. Human 
activity in the vicinity of the pipeline, such as digging or excavation, has the potential to damage 
the pipeline. Heavy vehicular traffic over the pipeline may also cause pipeline damage. 
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Management 
The objective is to protect the pipeline from damage by natural causes and human activity. 

Section 6.3.1.1 describes the engineering standards that will be employed in constructing the 
pipeline. In addition the following protection measures will be implemented: 

Rehabilitating the disturbed areas to a stable surface. 

Permanent warning signs will be located at regular intervals along the route and at track, 
road, watercourse and property crossings, and boundaries. 

Restoration of fencing, locked gates and security fencing around above ground facilities. 

In areas of high prospecting activity, the use of marker tape, possibly a yellow plastic 
sheet, buried above the pipe in the pipe trench will be considered. 

Appropriate Government and local bodies will be informed of the pipeline route and it will 
be marked on maps and plans. 

Liaison with landholders and mining interest holders will be maintained to ensure that they 
remain aware of the restrictions on activity in the vicinity of the pipeline and to gather 
early warning of any activities that may affect the pipeline. 

The pipeline route will be inspected regularly by aerial and ground patrolling to detect any 
third party construction activity near the pipeline, erosion areas and other conditions 
requiring close attention. 

At road and rail intersections additional pipeline protection will be employed such as 
additional wall thickness, additional depth of cover or use of a covering slab. 

Within river channels, the pipeline will be weighted down with concrete anchors or similar 
structures to ensure stability under flood conditions. The pipeline will be covered by a 
minimum depth of 1.2m across watercourses. 

Investigations have not indicated any seismic activity potential which will be likely to damage the 
pipeline. There have been no recorded cases of pipeline rupture by earthquake in Australia. An 
upper bound for earthquake movement in Australia is stated to be a return period of 60 years for a 
10cm/s ground particle velocity. This scale of movement is unlikely to cause pipeline damage. 

During operations, a buried pipeline is not a hazard in relation to, and is not damaged by, 
bushfires. 

In the unlikely event that the pipeline may require re-excavation for inspection or repair, any 
excavation work will be localised and restored to the same standards as the original construction. 

The qualitative assessment indicates that, based on the high standards of design, construction and 
operation, the project will comply with EPA risk criteria (EPA, 1992a and 1992b). 
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6.3.2 Noise 

Compressor stations will be installed at regular intervals along the pipeline to increase the 
throughput of the pipeline by boosting gas pressure. 

One initialling station will be constructed immediately and provision will be made for further 
expansion of pipeline capacity by increasing the number of compressor stations. Compressor 
station design and location are described in Section 3.3.1. 

SECWA has supplied data from a noise survey of one of its existing compressor stations similar in 
size to the proposed GGT compressor stations. The survey was conducted on 30 November 1993 
during a slight westerly breeze and consisted of noise measurements taken in and around the 
following components of the plant: 

compressor building; 
after cooler; 
water treatment; and 
gas engine alternator set. 

The results of the survey are summarised in Table 6.2. 

TABLE 6.2 

SECWA NOISE SURVEY 

Building 	
Noise Levels Inside Building Envelope 

(dB(A)) 

Compressor Building 	 103 

After Cooler 	 93 

Water Treatment 	 75 

Gas Engine Alternator Set 	 86 

Notes: 	I. 	All measurements taken at distance of im. 
2. 	Wind protection used for all readings. 

Table 6.2 shows that the gas turbines housed within the compressor building produced the greatest 
noise output from the SECWA station. Within the compressor building a noise level of 103dB(A) 
was recorded. Outside the compressor building the noise level was 101dB(A). Outside the other 
building envelopes the noise levels did not exceed 86dB(A). 

The SECWA compressor station is similar to the proposed GOT compressor stations in that: 

the gas turbines proposed for the GOT compressor stations will be 3 to 4MW units, which 
is similar in size to the GE LM500 turbines used at the SECWA station; and 
the proposed GOT compressor station's gas engines will be of similar size to the gas 
engines employed by SECWA. 
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Equipment suppliers have advised that the type of equipment proposed for the GGT gas turbines 
will achieve 85dB(A) outside the building envelope. On this basis, Figure 6.1 indicates that 
Department of Environmental Protection night time noise objectives of 40dB(A) could be achieved 
within approximately 250m. 

Each GGT compressor station will require a site approximately 100 x lOOm when developed 
(including the area occupied by other facilities on the same site). Each compressor station site will 
be situated within a larger block of land (approximately 400 x 400m) to provide additional buffer 
for noise attenuation. Furthermore, the stations will be located away from populated areas, and 
will be sited to take advantage of natural sound barriers such as hills where appropriate. It is not 
expected that any compressor station will be located closer than 1km to any habitation, and at this 
distance noise levels will be well below the relevant criteria. 

6.3.3 Bushfires 

Issue 
Bushfires have the potential to damage above ground facilities. 

Management 
The objective is to minimise the potential for fire damage. 

The following strategies will be implemented to achieve that objective: 

clear vegetation and apply gravel around permanent installations such as valves; 
provide ongoing maintenance of fire-breaks; 
provide above ground facilities with security fences, appropriate emergency shutdown 
devices and fire-fighting equipment; 
display warning signs prominently at each installation; 
conduct routine maintenance of each installation; and 
conduct routine aerial and ground surveillance. 

6.4 	INSPECTION, MAINTENANCE AND MONITORING 

6.4.1 Inspection 

The pipeline route will be inspected by aerial and ground patrolling in accordance with code 
requirements. This patrolling will be scheduled on a regular basis and will be used to detect third 
party construction activity near the pipeline, potential erosion areas or other conditions requiring 
close attention. 

Liaison with landholders will be maintained to ensure that they remain aware of the restrictions on 
work in the vicinity of the pipeline and to gather early warning of any of their activities that may 
affect the pipeline. 

The only parts of the right-of-way which will require open access for routine operations and 
maintenance are facilities such as the compressor, scraper and meter stations, cathodic protection 
devices and mainline valves. These will be generally located at or near existing roads. Traffic, 
particularly four wheel drive vehicles, along the right-of-way will be discouraged by barriers and 
restored fences. 
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6.4.2 Maintenance 

Routine maintenance will consist of regular checks on equipment, replacement of consumable 
items, repairs and painting. Internal cleaning and inspection of the pipeline using internal scrapers 
will be conducted after live or more years of operation. 

Emergency repairs or replacements will be necessary in the unlikely event of a major breakdown 
of the system, such as pipe damage. This necessitates access to the right-of-way wherever 
required. On rare occasions it might become necessary to cut fences to gain access to trouble 
spots. 	Fences and all other damaged property will be restored or will be the subject of 
compensation. 

The maintenance depots will provide personnel, workshop facilities, spare parts and servicing. A 
range of vehicles and equipment will be available at the maintenance depots. 

Typical maintenance procedures will include: 

regular inspection flights; 
ground patrols to inspect the line as necessary and to implement erosion control measures; 
inspections of the cathodic protection system to take place at intervals of three to six 
months; 
electrical equipment to be serviced at approximately three monthly intervals after the initial 
commissioning has been accomplished; 
mechanical maintenance and inspection of valves to be carried out at three monthly 
intervals; 
meters to be checked at monthly and three monthly intervals, depending on type and size; 
filters to be inspected annually; 
fencing, log barriers and brush spreading over the right-of-way to be inspected regularly to 
ensure that they continue to serve their planned functions; and 
annual leak surveys to detect for leakage of gas from equipment including valves and 
meter stations. 

Operations and maintenance will be carried out in accordance with the Petroleum Pipelines Act, 
Australian Standard 2885-1987 Pipelines - Gas and Liquid Petroleum Code (AS 2885-1987) and 
other applicable legislation, and the operations and maintenance procedures developed for the 
project. 

The Proponents will employ staff and contract maintenance services to maintain the pipeline 
system. 

In addition to the pipeline maintenance and monitoring, follow up monitoring of environmental 
management strategies such as rehabilitation and the appropriate maintenance will be undertaken. 
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6.4.3 Monitoring 

A comprehensive monitoring programme will be developed in the Environmental Management 
Programme and implemented prior to construction. The general strategy will be to delineate those 
areas along the pipeline corridor that are either ecologically sensitive and hence warrant careful 
monitoring in their own right, or are inherently vulnerable to degradation by virtue of their 
biological and physio-chemical characteristics. The frequency of the monitoring effort will vary 
with the vulnerability assessment and will be detailed in the Environmental Management 
Programme. Monitoring will also occur following significant rainfall events, gradually decreasing 
in frequency as rehabilitation progresses. 

6.5 DECOMMISSIONING 

Issue 
The pipeline is expected to have an operating life of at least 42 years. However, with continuing 
gas reserves and proper maintenance the pipeline could have an indefinite operating life. 

Management 
The objective is to render the pipeline safe after decommissioning. 

Abandonment of the pipeline will involve removal of aboveground facilities (mainline valves and 
scraper stations) and other features such as pipeline markers. The buried pipeline itself will remain 
in place as the value of the reclaimed pipe is unlikely to meet the cost of recovery and its 
excavation would cause more environmental damage than left in situ. The pipeline will be 
rendered safe by removing all gas from it by purging and flaring. Decommissioning procedures 
will be established in accordance with the requirements set for by Australian Standard 2885-1987, 
Pipelines - Gas and Liquid Petroleum Code (AS 2885 - 1987). 
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7.0 SOCIAL ISSUES AND MANAGEMENT 

Extensive community consultation has been undertaken with State and Local Government, 
Aboriginal, mining and community interest groups during the preparation of the PER and will 
continue throughout the construction and operation phases. Details are provided in Appendix E. 
Appendix D2 contains a tabulation of issues or features with the potential to constrain pipeline 
construction or operation. Many of these constraints will be avoided by the final route alignment 
and will not be affected by the project. 

This section provides a discussion on the potential impacts and their management relating to the 
following issues: 

impact on existing communities; 
impact on land use; 
impact on heritage sites; and 
visual impact. 

7.1 	EXISTING COMMUNITIES 

Issue 
As described in Section 5.1, the settlements that fall within the investigation corridors include 
Deepdale, Wittenoom, Poonda Camp, Red Hill, Cardo Outstation, Mount Stuart, Nanutarra, a 
Department of Agriculture Research Station, Boolaloo, Hardey Junction, Wyloo, Kumarina 
Roadhouse, Thaduna, Millbillullie, Sturt Meadows, Leonora and Kalgoorlie. 

Potential impacts on these settlements and proposed management strategies are addressed in 
Section 6.0. These impacts may include dust, noise and vibration, camp sites and public safety 
during construction (Sections 6,1.6, 6.1.7, 6.1.10 and 6.1.13) and public safety during pipeline 
operations (Section 6.3.1). 

Management 
The final route alignment will be well away from these settlements and direct impact from pipeline 
construction and operation will be negligible, and for most of the pipeline, non-existent. There 
may be some temporary short term noise impacts during construction. All measures will be taken 
to ensure that both direct and indirect impacts on these settlements are minimised to the fullest 
possible extent. Liaison will continue to take place with all potentially affected landholders. 

7.2 	LAND USES 

7.2.1 Mining Tenements and Leases 

Issue 
The investigation corridors traverse a number of Prospecting and Exploration Licenses and Mineral 
Leases as defined under the Mining Act (1978). 

Management 
Liaison and negotiations will continue with all known mining tenement holders. The Proponents 
will comply with the statutory requirements with regard to these lessees and will use every 
endeavour to adopt a final pipeline alignment which avoids impact on mineral resources. 
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7.2.2 Pastoral Leases 

Issue 
Construction of the natural gas pipeline may temporarily interrupt the existing pastoral activities. 
Potential impacts may include: stock security; disturbance to stock and mustering activities; 
temporary obstruction of tracks; loss of pasture; disturbance to stock watering activities; and 
increased noise and dust. In general, these potential impacts will be manageable and short-term. 

Management 
The final pipeline route will be located at an appropriate distance from homesteads, waterholes, 
and other improvements. A programme for liaison will be established by the Proponents prior to 
commencement of construction and will be administered by a designated person responsible for 
consultation with landholders, local Shires and other relevant authorities. The following specific 
strategies will be developed in consultation with affected parties: 

Determine specific requirements for pastoral management activities including stock grazing 
and watering. Stock crossings will be allowed for in trenching and pipe stringing and 
attention will be paid to avoid impacts on mustering or other critical activities. 

Determine the limits of construction activities outside approved easements. Construction 
activities will be restricted to and confined within those limits. All construction vehicle 
movement outside the easement will be restricted where practicable to predesignated roads 
and tracks. 

Determine suitable crossings for all roads, tracks and fences that intersect the works. Gates 
will be installed in fences crossing the right-of-way. The workforce will be instructed on 
the importance of opening and closing gates correctly and compliance to these regulations 
will be strictly enforced. 

Apart from operational personnel visiting facilities (such as compressor stations, radio transmission 
towers, scraper/valve stations, and cathodic protection test points) visitation of the pipeline 
easement on the ground will be infrequent after commissioning. While there is no necessity for a 
formal track along the proposed route, cross country access by four wheel drive vehicles may be 
required. 

The management procedures for the protection of native fauna such as trench ramps and crossovers 
(plugs) will assist in minimising the impact on livestock. In addition, every effort will be made to 
maintain fences and avoid construction near watering holes. 

7.3 	HERITAGE ISSUES 

7.3.1 	Cultural Heritage 

Issue 
The Goldfields Corridor (Mt Keith East Option) traverses Wanjarri Nature Reserve, which is listed 
on the Register of the National Estate. The Ethel Gorge Rock Shelter Area is within the Fortescue 
Corridor, although the rock shelter itself is outside the corridor. 
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Management 
Management strategies for minimising impact on the Wanjarri Nature Reserve are discussed in 
Section 8.3. Negotiations and liaison will continue to take place with CALM, AHC and other 
relevant authorities and/or interest group(s) to ensure that there are no significant adverse impacts 
on heritage sites. 

7.3.2 Aboriginal Heritage 

Impacts 
All investigation corridors may include sites of significance to Aboriginal people, such as artefact 
scatters, occupation sites and sites of spiritual significance. 

Management 
The route refinement process will define an alignment within the investigation corridor which aims 
to avoid sites of significance to Aboriginal people. The Proponents' community consultation 
programme will include continued liaison with all interested Aboriginal groups including those 
listed in Appendix E. 

In an effort to retain and protect the integrity of Aboriginal sites and associated knowledge, 
involvement of Aboriginal people in a monitoring and advisory capacity is an integral part of the 
project. The following strategies recognise the responsibilities which Aboriginal people have to the 
land and will ensure appropriate consultation: 

Details of the investigation corridors were submitted to the Department of Aboriginal Sites 
with a request that they provide information regarding known or registered Aboriginal sites 
within the corridor. The Department of Aboriginal Sites provided information on the 
location of "open access" sites and the general area where there may be potential conflict 
with "not open access"' sites. The preliminary route investigation corridor was then 
adjusted so as to avoid or minimise any potential conflict. Liaison has been maintained 
with the Department of Aboriginal Sites throughout the preliminary corridor investigation 
process and appropriate adjustments made on the basis of their advice. 

Initial consultation has been carried Out with all identified Aboriginal Interest Groups and 
Land Councils (Appendix E) and will continue throughout the route alignment process. 
The objective is to avoid the risk of unintentional intrusion or damage to sites by all 
personnel associated with the project. 

Following initial consultation to advise of the project proposals, the Project Liaison Officer 
and Consultant Anthropologist and Archaeologist will request each interest group to 
consider the information provided and, over a period of consultation, nominate key 
Aboriginal persons to represent the traditional interest through each territory. The Project 
Liaison Officer will also request that these representatives consult with the pipeline route 
selection team at later meetings. 

"Open access" sites are those where access is not restricted and information can be obtained through the 
Aboriginal Heritage Act (1984). 

2 	"Not open access" sites are those sites with restricted access. Information can only be obtained from the DAS 
after receiving written approval from the Informant/Custodian of the area. 
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Aboriginal persons representing traditional interests will be requested to identify (along the 
investigation corridors) those areas which are clear of Aboriginal sites. Final route 
alignment and field surveys will proceed in such areas. The traditional interest groups will 
also be requested to identify areas where the investigation corridor may potentially interfere 
with Aboriginal sites. These areas will be generally identified on appropriate maps and 
access to such areas will be restricted where appropriate. 

Following resolution on an acceptable route, field survey parties will proceed with the 
survey of the agreed route. Liaison will be maintained during the field survey process to 
ensure compliance with all agreements. 

Upon completion of the field surveys and marking of the pipeline route the finalised route 
will be reviewed with each traditional interest group to ensure satisfaction prior to 
construction proceeding. 

Monitoring of construction and rehabilitation will involve representatives from each 
Aboriginal interest group and liaison will be maintained to obtain appropriate feedback 
regarding any concerns during the construction process. 

in the event that an ethnographic or archaeological site cannot be avoided, following appropriate 
consultation with all parties, the Minister's consent under Section 16 or Section 18 of the 
Aboriginal Heritage Act will be sought. On the basis of research and the consultation with 
Aboriginal people carried out to date, it is expected that the pipeline can be constructed with 
minimal impact on places of importance or significance to Aboriginal people. 

The Proponents will continue consultation with all interested Aboriginal groups and the 
Department of Aboriginal Sites in order to identify and avoid the risk of unintentional intrusion or 
damage to sites. The Proponents will comply with the Aboriginal Heritage Act 1984. 

7.4 	VISUAL IMPACT 

Issue 
The construction activity will be visible from areas close to public roads, however the activity will 
present a relatively unobtrusive and temporary profile. The visual impact of the pipeline itself will 
be minimal as it will be buried for its entire length, and the cleared area rehabilitated as soon as 
practicable. 

Management 
The objective is to minimise visual impacts associated with the pipeline project. 

Large trees (i.e. those with a diameter greater than 300mm) will be left where practicable, to aid in 
reducing visual impact of the cleared areas. Backlilling of the trench, restoring the area to its 
original profile and then rehabilitation of the area will also aid in minimising visual impact of the 
pipeline construction. All project areas will be rehabilitated, and all facility areas will be 
landscaped and screened. 
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7.5 	EXISTING INFRASTRUCTURE 

Issue 
Due to the length of the pipeline, the proposed route will intersect with various existing 
infrastructure including roads, railway lines, transmission lines, water pipelines, telephone lines and 
cables. 

Management 
The objective is to minimise disturbance to existing infrastructure. 

The locations of existing infrastructure will be identified prior to construction, and recorded on 
appropriate construction drawings. Procedures will be developed and specified for crossing the 
infrastructure so as to minimise disturbance. 

Temporary bypass roads will be constructed where roads are open cut for the laying of the pipe. 
In some areas it may be practical to bore the pipeline under the roads to minimise disturbance to 
the existing road surface. 

Where the route crosses railway lines, the pipeline will be bored under the railway using suitable 
equipment and stability methods. Therefore, there will be no impact on the railway tracks or 
disruption to rail movements. 

Special precautions will be taken where construction intersects transmission lines to ensure safety 
to personnel and that the transmission poles are not damaged. 
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8.0 AREAS OF SPECIAL INTEREST 

The three areas identified within the investigation corridors which are of particular interest in terms 
of the number or extent of natural and social features are: 

Deepdale; 
Ethel Gorge; and 
Wanjarri Nature Reserve. 

A detailed assessment of these three areas is presented in this section and the location of these 
areas is indicated on Figure 8.1. 

8.1 DEEPDALE 

The Deepdale area is located within the Fortescue Corridor approximately 14km southwest of 
Pannawonica and mainly comprises the Robe River and adjacent mesas (see Figure 8.2). A 
description of the biophysical features of the Deepdale area is given in the 'Consultative 
Environmental Review for Proposed Iron Ore Mining at Mesa J, Deepdale" by Bowman Bishaw 
Gorham (1991). 

Issues 
The main environmental issue is the potential impact of the proposed pipeline on the complex 
relationship between the surface hydrology, vegetation and fauna communities present in the 
Deepdale area. 

The Robe River is the largest watercourse in this portion of the Pilbara region. The river valley in 
the Deepdale area is 300-500m wide and is generally underlain by gravelly alluvium with local 
deposits of deeper sedimentary material. Subsurface flows occur in the alluvium, which maintain 
permanent pools in the river channel. The main drainage channels are fringed by an open 
association of Eucalyptus camaldulensis-Melaleuca leucodendra which grades into the denser 
canopy of an open forest where a favourable micro-climate is created by adjacent mesa cliffs. 

Much of the fauna present in this area are saxicoline (rock dwelling) or depend on the permanent 
water supply of the Robe River. The Deepdale pools are particularly important to the many bird 
species that congregate around them. 	In addition, this area supports one of the few Pilbara 
populations of the Northern Brushtailed Possum (Trichosurus arnhemensis). This species is 
exceptionally rare in the Pilbara (though there is a substantial population on Barrow Island) and its 
presence has only been recorded one or two times in this region in the last two years (J. Dell, 
pers. comm.). It usually occurs in river gums with hollows on major watercourses and is 
considered to be highly territorial. 

Disturbance of vegetation increases the likelihood of erosion from both wind and water and could 
result in the loss of small portions of fauna habitat. Local resident fauna are likely to move away 
from the site of disturbance, possibly causing 'ripple" effects on territorial populations. The nature 
and extent of the impact on the Northern Brushtailed Possum is not known at this stage, but further 
investigations will be undertaken prior to the definition of the final route alignment if the proposed 
pipeline route traverses the Deepdale area. 
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The proposed pipeline has the potential to impact on or be affected by existing and future mining 
activities in the Deepdale area. The mining of iron ore from deposits located in mesas adjacent to 
the Robe River has been undertaken by Robe River Iron Associates since 1972. Mining has 
followed an orderly pattern along the margins of the Robe River from the Middle Robe Deposits to 
Eastern Deepdale and is now occurring at Mesa J. Other iron ore deposits located in or adjacent to 
the investigation corridors include Deposits F, G, H and I which extend from an area east of 
Observation Hill. 

Management 
The objective will be to align the pipeline route so as to minimise potential impacts on the 
Deepdale area. 

The following strategies will be implemented to achieve this objective: 

align the pipeline route at an appropriate distance from homesteads, waterholes and other 
infrastructure (see Section 7.2.2); 
avoid existing and future mining areas where practicable (see Section 7.2.1); 
minimise disturbance to existing surface hydrology (see Section 6.1.8); 
minimise disturbance to vegetation and fauna habitats (see Sections 6.1.1-6.1.4); 
implement erosion control measures (see Section 6.1.5); and 
implement progressive rehabilitation measures (see Section 6.2). 

8.2 	ETHEL GORGE 

Ethel Gorge is located within the Fortescue Corridor in an area where the Fortescue River dissects 
the Ophthalmia Range, northeast of Newman (see Figure 8.3). 

Issues 
The proposed pipeline has the potential to impact on or be impacted by existing infrastructure in 
the Ethel Gorge area, including: 

the Port Hedland-Newman railway; 
the spur railway line to McCamey's iron ore mine; 
the Marble Bar Road; and 
the old weir wall. 

Whilst the presence of existing infrastructure does not represent a significant issue (see 
Section 7.5), the Ethel Gorge area is considered to be constrained due to the amount of existing 
infrastructure present in a confined area. 

In addition, the Ethel Gorge Rock Shelter occurs in this area of the Fortescue Corridor. The Rock 
Shelter is located approximately 14km east-northeast of Newman and is of significance to 
Aboriginal heritage (see Sections 5.3 and 5.4). It has also been listed on the Register of the 
National Estate. 

I) 	 DAMES & MOORE 



Goldfields Gas Pipeline 	 July 1994 
Public Environmental Review 	 Page 5 - 9 

Shire of East Pilbara 
The Shire of East Pilbara occupies an area of 378,533km2. Newman is the largest town in this 
Shire with a population of 5,628 (Australian Bureau of Statistics, 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 population of 
the Shire in 1991 was 10.288 (Australian Bureau of Statistics, 1991). 

The established pastoral industry continues, and there is also a developing tourism industry. 

Shire of Ashburton 
The Shire of Ashburton has an area of 105,647km2  and, in 1991 had a population of approximately 
8,500 people (Australian Bureau of Statistics, 1991). In 1991, the main centre of Tom Price had a 
population of 3,634 which is only slightly more than the 1986 figure of 3,435. Mining, pastoral 
activities, fishing and fish processing are significant activities. Oil and gas development offshore 
from Onslow is also a significant activity in the Shire. 

Shire of Meekatharra 
The Shire of Meekatharra occupies an area of approximately 100,000km2. In 1991 the Shire had a 
population of 2,173 (Australian Bureau of Statistics, 1991). Main activities include mining and 
pastoral activities. 

Shire of Wiluna 
The Shire of Wiluna occupies an area of 184,000km2. In 1991, the Shire had a population of 
1,859 (Australian Bureau of Statistics, 1991). Of this population, only 500 people are estimated to 
be permanent residents. The remainder reside in mining camps (Shire of Wiluna pers. comm., 
4 May 1994). Main activities include mining and pastoral activities. 

Shire of Leonora 
The Shire of Leonora occupies an area of 31,743km2. Data from the Australian Bureau of 
Statistics for the 1991 census indicated a population of 2,730. Local industries in the Shire include 
mining of nickel, copper, silver and gold and pastoral activities associated with sheep and cattle. 

Shire of Menzies 
The Shire of Menzies occupies an area of 71,680km2. In 1991, the Shire had a population of 
3,110 (Australian Bureau of Statistics, 1991). 	Main activities include mining and pastoral 
activities. 

City of Kalgoorlie - Boulder 
The City occupies an area of 95,228km2. The City's population in 1991 was 26,079 (Australian 
Bureau of Statistics, 1991). Main activities in the City include mining, tourism, engineering, 
pastoral and service industries. 
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Shire of Coolgardie 
The Shire occupies an area of 30,400km2. In 1991 the Shire had a population of 5.615 (Australian 
Bureau of Statistics, 1991). Main activities in the shire include gold and nickel mining, pastoral 
activities and tourism. 

Table 5.8 summarises the population characteristics of main settlements with the potential to be 
affected by the project and indicates that the mining industry plays a major role in shaping each 
town's demographic structure. These towns are characterised by a high proportion of employment 
in the mining industry, a higher proportion of males than females, generally high incomes, and 
young families. 

5.3 	CULTURAL HERITAGE 

In order to determine the presence of issues or features of cultural heritage within and adjacent to 
the 5km investigation corridors, information held by the Australian Heritage Commission and the 
Heritage Council of Western Australia was examined for each of the Local Government Areas 
located along the investigation corridors. 

Table 5.9 lists the issues or features in proximity to the investigation corridors which are registered 
by the Australian Heritage Commission for the GwaliafLeonora and Kalgoorlie/Boulder areas. 
Table 5.9 excludes the numerous features that will not be impacted by the proposed pipeline. 

No inventory items listed by the Heritage Council of Western Australia are traversed by the 
investigation corridors. 

Both the registered Ethel Gorge Rock Shelter Area and the Wanjarn Nature Reserve are traversed 
by the investigation corridors. Ethel Gorge Rock Shelter Area, approximately 14km east-northeast 
of Newman, is listed as a place of outstanding significance in terms of Aboriginal occupation. A 
date of 26,300 ± 500 years was obtained from charcoal associated with stone tools in the lower 
levels of the deposit. The pipeline route will be designed to avoid this feature. 

Management strategies for the Ethel Gorge Area are discussed in Section 8.2. 

The significance of Wanjarri Nature Reserve is described in Section 5.1.4 and management 
strategies proposed in Section 8.3. 
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TABLE 5.8 

POPULATION CHARACTERISTICS OF MAIN SETTLEMENTS WITH THE 
POTENTIAL TO BE AFFECTED BY THE PROJECT 

Trntn Population 
Sex Ratio 

(males to females) 

Predominant Age 

Group(s) 
Predominant Employment Sector 

by Industry 

Percentage of 
Predomninan: Faint/v Type 

Predominant House/told 

Annual Income 

Paraburdoo 2,230 1.25 : 	1.0 25-39 	 (36.1%) Mining 	 (61.6%) Two parent families with $35,000 - $60.0(() (42.3%) 
0-9 	 (25.6%) dependent children 	(90%) 

Newman 5,623 1.24 : 1.0 25-39 	 (34.9%) Mining 	 (43.6%) Two parent families with $40,000 - $70.0(() (40.6%) 
0-9 	 (23.4%) Electricity/GasfWater 	(13.1%) dependent children 	(86%) 

Leonora 1,201 1.63 : 	1.0 20-34 	 (42.9%) Mining 	 (40.9%) Two parent families with $40,000 - $60,000 (20.9%) 
dependent children 	(79%) 

Leinster 993 1.50 : 	1.0 20-34 	 (43.8%) Mining 	 (55%) Two parent families with $40,000 - $60,000 (42.5%) 
0-9 	 (21.1%) dependent children 	(91%) 

Wiluna 237 1.1 	: 	1.0 15-34 	 (41.1%) N/A N/A N/A 

Coolgardie 1,065 1.13 	: 	1.0 25-34 	 (18.8%) Mining 	 (36.5%) Two parent families with $250)0 - $30.((X) 	(9.6%) 
0-9 	 (18.7%) Community Services 	(15.2%) dependent children 	(72%) $4(}.00() - $50000 	(8.7%) 
10-19 	 (17.5%) Wholesale & Retail 

Trade 	 (11.8%) 

Kalgoorlie-l3oulder 25,033 1.14 : 	1.0 20-30 	 (39.8%) Mining 	 (21%) Two parent families with $40,000 - $60,000 (21.8%) 
0-9 	 (18.4%) Wholesale & Retail 	(17.6%) dependent children 	(71%) 

Community Services 	(14.9%) 

Notes: 	NA - Not Available. 

Source: Australian Bureau of Statistics (1991). 
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TABLE 5.9 

REGISTERED HERITAGE ITEMS 
IN PROXIMITY TO THE PROPOSED CORRIDORS 

Inventory Name Authority Registration Within Corridor Adjacent to Corridor 

Collier Range Area' AHC' I' 

Karijini National Park AHC I 

Ethel Gorge Rock Shelter Area3  AHC / 

Wanjarri Nature Reserve AHC / / 

Goongarrie Area' AHC / 

Notes: 	1 	Ashburton Corridor. 
2 	AHC: Australian Heritage Commission. 
3 	Ethel Gorge Rock Shelter Area is primarily of Aboriginal significance. 
4 	The Goongarrie area falls adjacent to the corridor. 

Source: Australian Heritage Commission. 

5.4 	ABORIGINAL HERITAGE 

An Aboriginal site is defined in the Aboriginal Heritage Act 1984, under Section 5 as: 

"(a) 	any place of importance and significance where persons of Aboriginal 
descent have, or appear to have, left any object, natural or artificial, used 
for, or made or adapted for use for, any purpose connected with the 
traditional cultural life of the Aboriginal people, past or present; 

any sacred, ritual or ceremonial site, which is of importance and special 
significance to persons of Aboriginal descent; 

any place which, in the opinion of the Trustees, is or was associated with 
the Aboriginal people and which is of historical, anthropological, 
archaeological or ethnographical interest and should be preserved because 
of its importance and significance to the cultural heritage of the State; 

any place where objects to which this Act applies are traditionally stored, 
or to which, under the provisions of this Act, such objects have been taken 
or removed." 
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In accordance with Section 15: 

"Any person who has knowledge of the existence of any thing in the nature of 
Aboriginal burial grounds, symbols or objects of sacred, ritual or ceremonial 
significance, cave or rock paintings or engravings, stone structures or arranged 
stones, carved trees, or of any other place or thing to which this Act applies or to 
which this Act might reasonably he suspected to apply shall report its existence to 
the Trustees, or to a police officer, unless he has reasonable cause to believe the 
existence of the thing or place in question to be already known to the Trustees." 

Disturbance of any site is an offence under Section 17: 

"A person who: 

excavates, destroys, damages, conceals or in any way alters any Aboriginal 
site; or 

in any way alters, damages, removes, destroys, conceals, or who deals with 
in a manzer not sanctioned by relevant custom, or assumes the possession, 
custody or control of, any object on or under an Aboriginal site, 

commits an offence unless he is acting with the authorisation of the Trustees under 
Section 16 or the consent of the Minister under Section 18." 

All Aboriginal sites can be separated into two broad but overlapping divisions, as described by the 
Department of Aboriginal Sites. 

Ethnographic Sites 

Ethnographic sites are those for which first-hand Aboriginal comment is or has been available. 
Examples are: a place for current ritual, the camping place of a past generation, and the source of 
yams or of pigment for painting - which are recalled today or were documented in conjunction 
with the people in the past. 

Archaeological Sites 

Archaeological Sites usually contain physical evidence of their occupation, e.g. tool-making, seed 
grinding, cooking, painting, engraving or numerous other activities. These are archaeological sites 
and are often found near existing or former water sources. They generally occur in the open but 
are also found in rockshelters or caves. 

Aboriginal Heritage Procedure 
Appropriate consultation will be carried out with Aboriginal people and custodians so that the final 
alignment of the pipeline route avoids sites and other areas of significance to Aboriginal people. 
The intent of the procedure is not to identify the detailed features or significance of such areas, but 
rather to identify a pipeline route which is clear of such sites. Details of consultation and 
management procedures are provided in Appendix E and Section 7.3.2 respectively. 
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5.5 	TRADITIONAL USAGE RIGHTS 

Notices informing Aboriginal Groups of the project have been forwarded in accordance with the 
requirement of the Land (Title and Traditional Usage) Act 1993. While the presence of the 
underground pipeline is unlikely to interfere or impair any traditional rights which may exist, the 
Proponents will consult with Aboriginal people so as to avoid interference with community life, as 
well as sites and other areas of significance to Aboriginal people and will comply with the 
requirements of all relevant legislation. 
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Management 
The objective is to align the pipeline route so as to avoid disturbance to existing infrastructure and 
heritage sites in the Ethel Gorge area. 

Management strategies proposed to achieve this objective include: 

align the pipeline route an appropriate distance from existing infrastructure where 
practicable. The management of intersections with roads, railway lines and transmission 
lines is discussed in Section 7.5: 
minimise disturbance to existing surface hydrology (see Section 6.1.8); 
minimise disturbance to vegetation and significant fauna habitats (see Sections 6.1.1-6.1.4); 
implement erosion control measures (see Section 6.1.5); 
implement progressive rehabilitation measures (Section 6.2); and 
negotiate and liaise with the appropriate authorities and/or interest groups to ensure that 
there are no adverse impacts on heritage sites (see Sections 5.4 and 7.3). 

8.3 	WANJARRI NATURE RESERVE 

The social and land use issues associated with Wanjarri Nature Reserve are discussed in Sections 
5.1.4 and 7.3.1. The biological issues are discussed in this section. The Wanjarri Nature Reserve 
is located within the Goldfields Corridor (Mt Keith East Option) (see Figure 8.4). Wanjarri Nature 
Reserve is a Class A reserve (No. 30897) listed on the Register of the National Estate, vested in 
the National Parks and Nature Conservation Authority (NPNCA) and managed by CALM. 

The biophysical characteristics of the Reserve were described by Hall and Milewski (1994) and 
Keighery et at. (1994) as part of the Biological Survey of the Eastern Goldfields. Whilst rich in 
flora and fauna, the current conservation status of the Wanjarri Nature Reserve is poor because 
much of the Reserve has suffered intense degradation. The resilience and composition of the 
mulga communities in particular have been considerably altered through pastoral use 
(Keighery et al., 1994). Nevertheless, the location of the pipeline within the Reserve remains a 
significant issue by virtue of the Reserve being the sole conservation area in the region. 

Issues 
A number of natural features in the Wanjarri Nature Reserve are considered to represent constraints 
to pipeline construction, including: 

breakaways (such as those of the Sherwood Land System) which support a high diversity 
of flora species; 
fragile soil which is prone to erosion, such as the sandplains and dunes of the Bullimore 
Land System which are susceptible to wind erosion; 
Mulgara habitats; and 
the potential occurrence of rare or other significant flora. 

Whilst the loss of significant flora and fauna habitats will be avoided by locating the pipeline route 
and temporary disturbances in areas away from these habitats where practicable, there is potential 
for impacts on mobile fauna during the construction phase (see Section 6.1.4). 
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In addition, there is potential for the route alignment to impact on a field study centre and a 
number of existing vegetation and vertebrate fauna monitoring sites (shown on Figure 8.4) in the 
Wanjarri Nature Reserve which form part of the Biological Survey of the Eastern Goldfields 
(Sandstone-Sir Samuel Study Area). 

Management 
The objective is to avoid loss of conservation values of the Wanjarri Nature Reserve and enhance 
the conservation status. 

The following management strategies will be implemented to achieve this objective: 

minimise vegetation disturbance (see Sections 6.1.1 and 6.1.3); 
identify significant flora and fauna habitats and avoid these areas where practicable (see 
Sections 6.1.2 and 6.1.4); 
protect individuals of significant flora and fauna species (see Sections 6.1.2 and 6.1.4); 
implement erosion control measures (see Section 6.1.5); and 
progressive rehabilitation of disturbed areas (see Section 6.2). 

The pipeline route will be aligned such that existing vegetation and vertebrate fauna monitoring 
sites and the Field Study Centre will not be impacted. 

If the final route alignment passes through the Wanjarri Reserve, the Proponents will assist in 
funding a management plan for the Wanjarri Nature Reserve in consultation with the NPNCA and 
CALM. Management issues to be addressed in the management plan include: 

an appraisal of the conservation value of the Reserve; 
surrounding land management; 
fencing; 
feral animal control; 
upgrading of the Field Study Centre; and 
site-specific surveys and rehabilitation. 
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Source: Payne et a! (1988) 
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Birn 

Wag 	Waguin 	Stony and sandy plains with occasional low breakaways supporting Acacia shrublands and minor halophytic shrublands 

Ara 	Ararak 	Broad plains with mantles of ironstone gravel supporting mulga shrublands with wanderrie grasses 

Des 	Desdemona 	Extensive plains with deep sandy or loamy soils supporting mulga and wanderrie grasses 

Mok 	Monk 	Hardpan plains with occasional sandy banks, supporting mulga tall shrublands and wanderrie grasses 

She 	Sherwood 	Granite breakaways and extensive stony granitic plains, with mulga shrublands and minor halophytic shrublands 

Jun 	Jundee 	Hardpan plains with ironstone gravel mantles, supporting mulga shrublands 

Tig 	Tiger 	Gravelly hardpan plains and sandy banks with mulga shrublands and wanderrie grasses 

Yng 	Yanganoo 	Hardpan plains and sandy tracts with groved mulga shrublands, hard spinifex and wanderrie grasses. 

Grs 	Gransal 	Stony plains and low rises on granite, supporting mainly halophytic shrublands 

Vio 	Violet 	Undulating stony and gravelly plains and low rises, supporting mulga shrublands 

Bev 	Bevon 	Irregular low ironstone hills with stony lower slopes supporting mulga shrublands 

Sun 	Sunrise 	Stony plains supporting mulga shrublands 

Wya 	Wyarri 	Granite domes, hills and for fields with gritty-surfaced fringing plains supporting mulga and granite wattle shrublands 

Blm 	Bullirnore 	Extensive sandplains supporting spinifex hummock grasslands 

Win 	Windarra 	Stony plains with quartz mantles, supporting acacia-eremophila shrublands 

Source: Pringle et a! (1993) 

go Vegetation and Corresponding Fauna Monitoring Sites (Biological Survey of the Eastern Goldfields) 
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TABLE 9.1 

SUMMARY OF MANAGEMENT STRATEGIES 

Issue Proponents' Principal Management Strategy,  Proposed Procedures Phase 

Requirements CommItment 1 Prepare and instigate an Environmental Management Programme. Pre-construction 
The Proponents will prepare and submit an Environmental 
Management Programme pursuant to the Goldfields Gas Pipeline 
Agreement Act (1994) which will include issues specified by the 
Minister for the Environment's "Conditions", within six months of 
approval of the pipeline route. 

Statutory Requirements The Proponents will submit subsequent proposals on issues such as Management strategies presented in the individual proposals. Pre-construction 
water supply and disposal, access, camp sites and facility locations. 

Environmental Education The Proponents will initiate environmental education and induction Employees will attend an environmental induction programme Construction 
programmes for project personnel prior to and during the construction designed to create and promote environmental awareness. Operation 
phase in consultation with the appropriate authorities. 

Disturbance of The Proponents will minimise disturbance of vegetation particularly The final pipeline route will avoid significant stands of vegetation. Construction 
Vegetation that which is regionally significant. Vegetation clearing will be miniinised and cleared only to ground 

level, where possible. 
Topsoil, where removed, will be stripped and stockpiled. 
Progressive rehabilitation of cleared land will be conducted. 
Where possible trees with a trunk diameter greater than 300mm will 
be retained. 
The importance of minimising impact on vegetation will be 
addressed through environmental induction and education 
programmes. 

Declared Rare and The Proponents will minimise loss or disturbance to individuals of rare Design of the pipeline route will avoid areas of significant flora. Pre-construction 
Significant Flora and significant species of flora, wherever possible, by avoiding those where possible. 

habitats known to support these species. In the event that the habitat types of significant species cannot be 
avoided, further study will be conducted to determine the 
distribution and abundance of the significant flora species. 
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9.0 SUMMARY OF MANAGEMENT STRATEGIES 

The Goldfields Gas Pipeline project as discussed in this document will bring significant economic, 
social and environmental benefits to the Pilbara and Goldfields regions of Western Australia. The 
Proponents are committed to planning, constructing and operating the natural gas pipeline in an 
enviromentally and socially acceptable manner. 

The pipeline investigation corridors shown on Figure 1.1 are demonstrably the most appropriate 
network for linking gas suppliers with existing and future consumer load centres, taking into 
consideration environmentaL social and techno-economic factors. The Proponents have carried out 
an environmental assessment of all corridor options and, subject to the implementation of 
appropriate management strategies, believe that each is environmentally acceptable. 	The 
Proponents have a preference for the Ashburton Corridor (Option 1) through the Pilbara and the 
Mt Keith East Option of the Goldfields Corridor. Notwithstanding this preference, the Proponents 
are currently seeking environmental approval for all of the pipeline corridor options. A final 
decision on the preferred corridor will not be made until the remaining feasibility studies and 
environmental assessments are completed. The final alignment of the pipeline route within the 
investigation corridors will be refined in the pre-construction survey phase to avoid environmental, 
social and engineering constraints. Management strategies have been developed to minimise any 
residual environmental or social impacts. 

Table 9.1 contains a summary of the following: 

the potential environmental or social issues associated with the project; 
the Proponents' principal management strategies for addressing the various issues; 
the proposed procedures for minimising any residual environmental or social impacts; and 
the implementation phase. 

The following three management strategies have been identified as formal commitments in the 
Public Environmental Review and are shown in bold in Table 9.1. 

Commitment 1 
The Proponents will prepare and submit an Environmental Management Programme 
pursuant to the Goldfields Gas Pipeline Agreement Act (1994) which will include issues 
specified by the Minister for the Environment's 'Conditions', within six months of 
approval of the pipeline route. 

Commitment 2 
The Proponents will assist in funding a management plan for the Wanjarri Nature Reserve 
in consultation with NPNCA and CALM if the final route alignment passes through the 
Wanjarri Nature Reserve. 

Commitment 3 
The Proponents will fulfil all management strategies and commitments described in the 
PER in accordance with applicable State legislation and with standards and procedures as 
agreed with the State. 

Notwithstanding. the Proponents have made a commitment (Commitment 3) to undertake all of the 
management strategies presented in Table 9.1. 
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TABLE 9.1 
(continued) 

Issue 
	

Proponents' Principal Management Strategy 
	

Proposed Procedures 
	

Phase 

Weeds 

Native Fauna 

The Proponents will aim to prevent the introduction and control the 
spread of weeds. 

The Proponents will minimise the potential impact on native fauna, in 
particular to protect individuals of species of significant fauna by 
avoiding regionally sensitive areas and deviating the pipeline away 
from locally important sites where possible. 

A management programme will be developed to prevent the 
introduction and spread of weeds in consultation with the 
Agriculture Protection Board and CALM. 
Avoid areas known to be infested with noxious weeds. 
Minimise disturbance to areas considered vulnerable to weed 
infestation. 
Inspection of the route prior to disturbance and spraying, where 
necessary, of weeds. 
Use of vehicle hygiene measures. 
Progressive rehabilitation of disturbed areas and follow up 
inspection of rehabilitated areas. 

Identify areas of biological significance. including unique habitats, 
and avoid these sites wherever practicable. 
Minimise disturbance to areas and progressively rehabilitate 
disturbed areas. 
Raise awareness of the workforce about the conservation of fauna 
through environmental education and induction programmes. 
Restricting the length of open trench to a workable minimum. 
Developing plugs/ramps along the trench. 
Daily inspection of the trench for trapped fauna. 
The Proponents will assist CALM and/or other qualified personnel 
who wish to conduct fauna studies such as pit trapping along the 
pipeline trench. 
Banning of firearms and domestic pets on project sites. 
In the event that areas of significant habitat cannot be avoided 
further study will be conducted to identify significant fauna habitats. 
The Site Environmental Officer will accompany the survey team in 
areas identified as significant habitats to ensure minimal impact. 

Pre-constniction 
Construction 
Operation 

Pie-construction 
Construction 
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TABLE 9.1 
(continued) 

Issue Proponents Principal Management Strategy Proposed Procedures Phase 

Erosion The Proponents will minimise soil erosion by employing appropriate Identify and avoid areas of major erosion hazard. Pre-construction 
erosion control measures during project construction and rehabilitation. Minimise ground disturbance. Construction 

Keeping the trench open for the shortest practicable time. Operation 
Timing of creek-crossing construction to coincide with low creek 
flow periods, when practicable. 
Adopting temporary stabilisation measures where necessary. 
Incorporate protection measures in the reinstatement of creek beds 
and embankments. 
Topsoil stripping, stockpiling and returning in a manner to promote 
rapid revegetation and trench stabilisation. 
Progressive rehabilitation. 
Reforming disturbed areas to pre -construction surface conditions. 
Provide a crown over the trench line with crown breaks. 
Construction of stormwater diversion drains. 
Installation of erosion control measures where necessary. 
Environmental supervision of work teams. 

Dust The Proponents will undertake to minimise the impact of dust during Minimise clearing. Construction 
construction. Progressive rehabilitation. 

Avoidance of unnecessary machinery movements. 
Damping down with water of suitable quality from water trucks 
where appropriate.  

Noise and Vibration The Proponents will comply with the relevant statutory requirements Construction activities will be restricted to comply with the Construction 
during Construction with respect to noise and vibration during the construction phase. requirements of the noise provision of the Environmental Protection 

Act 1986. 
Blasting will comply with statutory requirements. 
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TABLE 9.1 
(continued) 

Issue Proponents' Principal Management Strategy Proposed Procedures Phase 

Surface Hydrology The Proponents will undertake to minimise the impact of pipeline Clearing on river and creek banks will be kept to a minimum and Construction 

construction on existing surface drainage systems. subsequently stabilised. 
Crossing of banks will be conducted so as not to alter the 
continuing function or capacity of the structure. 
Banks will be rebuilt to their existing profile and capacity. 
Breaks will be left in the trench crown at a minimum spacing of 
30m. 
Specific management measures will be applied in mulga 
communities when sheet flow is at an angle to tracks or other 
infrastructure. 

Hydrotest Water The Proponents will submit a subsequent proposal on the Approval will be sought from the appropriate authorities prior to Pre-construction 

establishment of a suitable water supply for the project and appropriate abstraction and discharge of the test water. Construction 

discharge locations for the hydrotest water. Test water will be discharged into suitable areas, such as salt lakes 
where appropriate and will be aerated by spraying. 
Erosion control measures will be employed at the point of 
discharge.  

Temporary Facilities The Proponents will carefully select sites for temporary facilities, such Location of the sites will be carefully selected and be subject to Pre-construction 

as camp sites, to minimise potential impacts on the surrounding approval from the appropriate authorities. Construction 

environment. 	The final location of these sites will be subject to Sites will be selected with a view to minimising removal of trees, 

approval from the appropriate authorities, suitability of soils, minimising grading, minimising visibility from 

main roads and using sites of already degraded land or vegetation. 
Each camp location will be subject to clean-up and rehabilitation, 
immediately following removal of the camp.  

Borrow Pits The Proponents will plan, operate and rehabilitate borrow pits with Borrow pits will be restricted to dimensions according to relevant Pre-construction 

reference to relevant authority guidelines, authority guidelines. Construction 

Borrow pits will be positioned so as to avoid areas of significant 
vegetation or fauna! habitats. 
Rehabilitation of borrow pits will commence as soon as practicable. 
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TABLE 9.1 
(continued) 

Issue Proponents' Principal Management Strategy Proposed Procedures Phase 

Bushfire The Proponents will undertake bushfire prevention and control Personnel will be instructed on fire prevention and the use of fire Construction 

measures. fighting equipment. 
Compliance with fire restrictions and regulations. 
Clearing of flammable materials within the pipeline easement. 
Provision of fire fighting equipment and development of an 
evacuation plan of personnel. 
Liaison with the relevant bushfire authorities. 

Public Safety The Proponents will minimise potential impacts on public safety Exclusion of the public from construction areas by the use of Construction 

during the construction phase by incorporating appropriate safety warning signs, barriers and fences. 

measures. Advising landholders of construction procedures. 
Construction of a bypass road where the pipeline intersects on roads 

or tracks. 

Rehabilitation The Proponents will undertake rehabilitation of all disturbed areas, Development of a rehabilitation programme. Pre-constniction 

with the aim of developing a stable landform compatible with the Retention of as much rootstock and seed as possible. Construction 

contiguous landscape, with a non-erodible surface conducive to Minimise disturbance to topsoil. Operation 

revegetation. Selective stripping of trench line topsoil. 
Windrowing of cleared vegetation and stripped topsoil. 
Backfill, compact and mound the trench. 
Re-contour and apply erosion control measures. 
Ripping of compacted surfaces. 
Spread topsoil and vegetation litter over the surface. 
Rehabilitation monitoring.  

Pipeline Integrity The Proponents will employ the highest engineering standards in The steel pipe will comply with stringent code requirements and Pre-construction 

pipeline design, construction and operation. measures will be incorporated in the design to protect against Construction 

damage to the pipe. Operation 

The pipe will be subject to inspection and rigorous testing prior to 

commissioning. 
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TABLE 9.1 
(continued) 

Issue Proponents Principal Management Strategy Proposed Procedures Phase 

Damage to the Pipeline The Proponents will employ suitable protection measures in order to Rehabilitating disturbed areas to a stable surface. Construction 

avoid damage to the pipeline by natural causes or human activity. The pipeline route will be signed and flagged at regular intervals, Operation 

and Government bodies informed of the route so it can be marked 

on maps and plans. 

Protection measures will be incorporated in the design of the 

pipeline, particularly at road and rail intersections. 

Regular_inspection of the pipeline.  

Noise during Operation The Proponents will comply with the relevant statutory requirements Compressor stations will be located away from populated areas and Pre-construction 

with respect to noise from compressor stations. will be sited where possible to take advantage of natural sound Operation 

barriers such as hills. 

Each compressor station will be situated within a larger block of 

land to provide additional buffer for noise attenuation. 

Monitoring The Proponents will develop comprehensive monitoring programmes . 	Regular inspection, maintenance and monitoring of the pipeline and Operation 

to monitor those areas along the pipeline corridor that are either the right-of-way will be conducted. 

ecologically sensitive or are inherently vulnerable to degradation. Areas that are either ecologically sensitive or are inherently 

vulnerable to degradation will be identifled and monitored. 

Community Consultation The Proponents will continue a community consultation programme Extensive consultation is being undertaken during project planning Pre-construction 

throughout the planning, construction and operational phases of the with State and Local Govemment Aboriginal, mining and Construction 

project. community interest groups. 	This consultation will continue during Operation 

the construction phase of the project. 

Mining Tenements The Proponents will comply with the Statutory requirements in relation Liaison and negotiations will continue with all known mining Pre-construction 

to mining tenements, tenement holders and every endeavour will be made to adopt a final Construction 

pipeline alignment which avoids impact on mineral resources. Operation 
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TABLE 9.1 
(continued) 

Issue Proponents' Principal Management Strategy Proposed Procedures Phase 

Pastoral Leases The Proponents will liaise with pastoral leaseholders prior to A programme for liaison will be established prior to commencement Pm-construction 

construction to determine the most appropriate strategies when pastoral of construction and will be administered by a designated person in Construction 

land will be temporarily affected. consultation with landholders, local Shires and other relevant Operation 

authorities. 
The consultation will determine: 
- 	specific requirements for pastoral management activities: 
- 	the limits of construction activities outside approved easements: 

and 
- 	suitable crossings for all roads, tracks and fences. 
Management procedures such as trench ramps and crossovers 
(plugs) will assist in minimising the impact on livestock as well as 
native fauna. 

Cultural Heritage The Proponents will liaise with CALM, Australian Heritage Consultation was undertaken with CALM. Australian Heritage Pm-construction 
Commission and other relevant groups prior to and during the Commission and other relevant authorities to identify heritage sites. Construction 

construction phase to ensure that them are no significant adverse The pipeline route will be designed to avoid these Sites. 
impacts on heritage sites. 

Aboriginal Heritage The Proponents will continue consultation with all interested Consultation with the Department of Aboriginal Sites and Pm-construction 

Aboriginal groups and the Department of Aboriginal Sites in order to Aboriginal Interest Groups to identify sites and therefore adjust the Construction 

identify and avoid the risk of unintentional intrusion or damage to route to avoid these sites. 
sites. The Proponents will comply with the Aboriginal Heritage Act Assistance of Aboriginal people representing traditional interests to 
1984. survey the route and identify areas where the corridor may 

potentially interfere with Aboriginal sites. 
In the event that a significant site cannot be avoided, the Minister's 
consent under Section 16 or Section 18 of the Aboriginal Heritage 
Act will be sought.  

Visual Impact The Proponents will undertake to employ measures to minimise visual Large trees (>300mm trunk diameter) will be left where possible. Construction 
impacts. The trench will be backfilled and the area rehabilitated and all 

facility areas will be landscaped and screened. 
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TABLE 9.1 
(continued) 

Issue Proponents' Principal Management Strategy Proposed Procedures Phase 

Existing Infrastructure The Proponents will construct the pipeline in a way which will The locations of existing infrastructure will be identified prior to Pre-construction 
minimise disturbance to existing infrastructure. construction. Construction 

Procedures will be developed and specified for crossing the 
infrastructure so as to minimise disturbance. 

Deepdale The Proponents will align the pipeline route so as to minimise Align the pipeline route an appropriate distance from infrastructure Pre-construction 
potential impacts on the Deepdale Area. and mining areas. Construction 

Minimise disturbance to existing surface hydrology, vegetation and 
fauna habitats. 
Implement erosion control measures and progressive rehabilitation. 

Ethel Gorge The Proponents will align the pipeline route so as to minimise Align the pipeline route an appropriate distance from infrastructure Pre-construction 
potential impacts on the Ethel Gorge Area. and mining areas. Construction 

Minimise disturbance to vegetation and significant fauna habitats. 
Implement erosion control measures and progressive rehabilitation. 
Liaise with appropriate authorities to ensure that there are no 
adverse impacts on heritage sites. 

Wanjarri Nature Reserve Commitment 2 The Proponents' objective is to avoid loss of conservation values of Pre-construction 
The Proponents will assist in funding a management plan for the the Wanjarri Nature Reserve by: Construction 
Wanjarri Nature Reserve in consultation with NPNCA and CALM - 	minimising vegetation disturbance: Operation 
if the final route alignment passes through the Wanjarri Nature - 	avoiding significant flora and fauna habitats: 
Reserve. - 	implementing erosion control measures: and 

progressive rehabilitation. 
The Proponents will assist in funding a management plan for the 
Wanjarri Nature Reserve if the final route alignment passes through 
the Wanjarri Nature Reserve. 
The plan will include such issues as: an appraisal of the 
conservation value of the reserve; surrounding land management: 
feral animal control: fencing; upgrading of the Field Study Centre: 
and site specific surveys and rehabilitation. 
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TABLE 9.1 
(continued) 

Issue Proponents' Principal Management Strategy Proposed Procedures Phase 

Abandonment The objective is to render the pipeline safe after decommissioning. The Proponents will follow decommissioning procedures in Decommissioning 

accordance with the requirements of AS 2885-1987. 

Statutory Requirements Commitment 3 Not applicable. Pre-constniction 

The Proponents will fulfil all management strategies and 
commitments described in the PER in accordance with applicable 
State legislation and with standards and procedures as agreed with 
the State. 
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10.2 ABBREVIATIONS 

BHP 	 Broken Hill Proprietary Co. 

°C 	 degree Celsius 

DEP 

EPA 

AS 

GGTJV (GGT) 

kin 

CALM 

dB(A) 

h 

TJ/d 

m3/day 

mg/L 

ML 

mm 

MW 

PER 

SEC WA 

WMC  

Department of Environmental Protection 

Environmental Protection Authority 

Australian Standard 

Goldfields Gas Transmission Joint Venture 

kilometre 

Department of Conservation and Land Management 

decibels 'I A" weighted 

hour 

Terra Joules per day 

cubic metres per day 

milligrams per litre 

Mega litres 

millimetre 

Megawatt 

Public Environmental Review 

State Energy Commission of Western Australia 

Western Mining Corporation 
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10.3 GLOSSARY 

Aeolian 	 Relating to, or caused by the wind. Deposits are transported by the 
wind and laid down on the earth's surface to form deserts and 
dunes. 

Alluvium 	 A deposit of detritus and sediment laid down by water. Also see 
colluvium. 

Anthropology 	 Science of the study of man and society, especially primitive man. 

Aquatic 	 Of or relating to water as distinct from land or air. 

Aquifer 	 A permeable rock formation which stores and transmits 
groundwater. 

Archaean 	 Oldest geological period during the Precambrian Era, exceeding 
2,500 million years. 

Archaeology 	 Study of antiquities, especially of the prehistoric period. 

Association 	 A group of plants with a characteristic form, structure and 
dominant species. 

Australian Height Datum 	The national basis for describing the elevation above sea level of 
(AHD) 	 land features and structures. 

Biology 	 The study of living things. 

B iota 	 The totality of plants and animals of a specified area. 

Breakaway 	 The broken land at the border of an upland. May be of cliffs or 
bouldery slopes. 

Butte 	 Flat topped hill formed when the stratum of hard rock overlies 
weaker layers and protects them from being worn down. A butte 
is similar to but smaller than a mesa. 

Calcarenite 	 Clastic limestones of grain size 1/16mm - 2mm. 

Catchment 	 An intake area and all parts of the drainage basin which drain into 
it. 

Clay 	 A fined-grained sediment composed primarily of clay sized 
particles (2 microns). 	Characterised by high plasticity and a 
considerable content of clay and subordinate amounts of other 
fine-grained minerals such as quartz. 
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Colluvium 	 Material of loose and incoherent deposits usually at the foot of a 
slope of a cliff and laid down primarily by gravity. Also see 
alluvium. 

Community 	 Ecological term for any naturally occurring group of different 
organisms inhabiting a common environment, interacting with each 
other, especially through food relationships, and relatively 
independent of other groups. 

Conglomerate 	 A rock composed of rounded pebbles cemented together in a 
matrix of finer material; consolidated gravel or shingle. 

Constraints 	 Existing natural or social features which represent impediments to 
pipeline constniction and operation. 

Contour 	 A line connecting points of equal value on a map. 

Cretaceous 	 The latest period of the Mesozoic Era. About 135 million years 
ago. 

dB(A) 	 The measurement of sound pressure level in which the amplitude 
of the sound signal is negatively weighted in frequencies below 
1,0001lz in accordance with a weighing scale known as the "A' 
weighing scale. This scale was established to closely simulate 
human perception of the relative level of pure tone sounds. The 
dB(A) scale is most commonly used to measure sound levels which 
will affect human beings. 

Dip 	 The angle at which a rock stratum or any flat feature is inclined 
from the horizontal. 

Dominant Species 	 The most abundant species in the tallest or most important stratum 
of a plant association. 

Drainage Pattern 	 The pattern formed by drainage lines, gullies, streams and rivers. 

Drawdown 	 The decline in water level due to abstraction. 

Duplex Soils 	 Soil profiles dominated by the natural fraction with a texture 
contrast of 1.5 texture groups or greater between the A and B 
horizons. 

Ecology 	 Study of the relations of animals and plants, particularly of animal 
and plant communities, to their surroundings. 

Ecosystem 	 A community of organisms, interacting with one another, plus the 
environment in which they live and with which they also interact. 
An ecosystem is usually defined by its dominant vegetation and 
plants species or by the habitat in which it occurs. 
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Edaphic Factors 	 Environmental conditions that are determined by the physical, 
chemical and biological characteristics of the soil. 

Eluvium 	 Weathered material which is still at or near its point of formation. 
Eluviation is the process of the removal of iron and calcium 
through the process of leaching. 

Endemic 	 Confined to a given region. 

Environmental Impact 	The process of determining the likely impacts of some particular 
Assessment (EIA) 	 project or action on the environment. 

Ephemeral Plant 	 Plant with short life cycle (seed germination to seed production), 
which may have several generations in one year. 

Ephemeral Stream 	 A stream that flows briefly only in direct response to precipitation 
in the immediate locality and whose channel is at all times above 
the water table. 

Ethnography 	 Scientific description of the races of man. 

Evaporation 	 Transfer of water from liquid to vapour from soil, vegetation and 
waterbodies. 

Exotic species 	 Not native, usually implying an unacclimatised introduction by 
human agency. 

Fault 	 A fracture in the earth's crust along which there has been some 
displacement of the sides relative to one another. 

Fauna 	 The species of animals present within a community or vegetation 
of a geographic area. 

Flora 	 The species of plants present within a community or vegetation of 
a geographic area. 

Formation 	 The ordinary unit of geological mapping consisting of a large and 
persistent stratum of one kind of rock. 

Geology 	 The study of the earth as a whole, its origin, structure, composition 
and history and the nature of the processes which have given rise 
to its present state. 

Geomorphology 	 The description and interpretation of landforms. 

Gilgai 	 Pockmarked soil consisting of mounds or ridges known as puffs 
and depressions or valleys termed shelves. The scale of puffs and 
shelves may vary from a few centimetres to 2-3m. 
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Gravel 	 Fragments of rock worn by the action of air and water, larger and 
coarser than sand. 

Groundwater 	 Underground water contained within a saturated zone or rock 
(aquifer). 

Habitat 	 A place where species or populations of plants and animals live. A 
habitat contains a system of components which satisfies the 
requirements of the organism and includes both living and 
non-living features. 

Hardpan 	 A hardened or cemented layer of soil, impervious to drainage, 
lying at or below the surface. May consist of clay, or may be due 
to cementation by iron oxide, or calcium carbonate. 

Horizon 	 Of soil, the layer of a profile determined by a difference in texture 
and usually characteristic of a particular depth. Usually designated 
as division A, B or C and these may be further subdivided. 

Hydrogeology 	 The science of dealing with groundwater and its relationship with 
geology. 

Hydromulching 	 The process of coating erodible soil surfaces with a medium such 
as paper pulp or bark pulp to facilitate plant growth. 

Igneous 	 Rocks formed from the solidification of molten magma. May have 
solidified after reaching the surface (lava), or in channels 
connecting the molten reservoirs, or below the earths surface under 
pressure. 

In situ 	 A term used to distinguish material e.g. rocks, minerals, fossils, etc. 
found in their original position of formation, deposition or growth, 
as opposed to loose, disconnected, or derived material. 

Infrastructure 	 The supporting installations and services that supply the needs of 
the project. 

Interfiuve 	 A ridge between two adjacent river valleys. 

Intermittent 	 Flow of water is not Continuous, usually occurs only after intense 
rainfall events. 

Landform 	 The shape, form and nature of a specific feature of the earth's land 
surface. 

Laterite 	 Iron-rich material which hardens on exposure to the atmosphere 
and is associated with deeply weathered profiles. 
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Mafic Rocks 	 Igneous rocks containing high amounts of ferromagnesium 
Ii 
	 minerals, with the inclusion of quartz, feldspar and feldspathoids. 

Mesa 	 A flat topped hill or tableland bounded at least on one side by a 
steep cliff. 

Metamorphosed 	 Rock which was originally igneous or sedimentary but has changed 
in character and appearance due to heat, pressure or action of 
water. 

Meteorology 	 The science of climate. 

Mudstone 	 An indurated mud having the texture and composition of shale, but 
lacking its fine lamination. A blocky or massive, fine grained 
sedimentary rock. 

Outcrop 	 The part of a rock formation which appears at the surface of the 
ground. 

Passerines 	 A member of the Passeriformes, a group of birds. A perching bird, 
with large first toe directed back, other three toes forward. 

Perennial 	 A plant that continues its growth from year to year. 

Permeability 	 Capacity for transmitting fluid. 

pH 	 A measure of acidity of alkalinity of soil or water. pH 7.0 is 
neutral, pH 0-6.9 is acid and pH 7.1-14 is alkaline. 

Phreatophytic 	 Vegetation that is dependent upon the water table for moisture. 

Playa 	 A tract of land which is temporarily filled with water and becomes 
a shallow muddy lake after heavy rainfall or flooding, but dries up 
during hot weather. 

Potable 	 Drinkable. 

Precambrian 	 The oldest geological era. Generally considered to be at least 
2,500 million years old. 

Quartz 	 A crystallised silicon dioxide. 

Quartzone 	 Sands, sandstone and grits essentially composed of quartz, or 
containing quartz as a principal ingredient. 

Quaternary 
	

Term applied to recent geological formations and deposits from 
about I million years ago to the present. 
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Recharge 
	

Water arriving at the water table. 

Rehabilitation 	 Those activities which seek to upgrade damaged land to some 
pre-determined stable surface form and level of productivity in 
which the biological potential is restored. 

Rip-rap 	 A foundation or sustaining wall of stones used for protection 
against erosion. 

Sandstone 	 A medium grained sedimentary rock which is consolidated 
equivalent of sand. Composed mainly of grains between the sizes 
of 60 microns and 2mm which usually consist of quartz. 

Scree 	 The accumulation formed by the fragments resulting from 
mechanical weathering of rocks. 

Sediment 	 Solid material settled from suspension in a liquid. 

Sedimentary 	 Rocks originating from materials laid down as sediments e.g. wind 
blown sands, riverine muds etc. 

Shale 	 A fine-grained sedimentary rock, formed from the consolidation of 
clay, silt or mud. Characterised by finely laminated structure. 

Sheetwash 	 Shallow water flows over extensive areas of land, usually flows 
extending out from a river floodplain during floods. 

Siltstone 	 An indurated silt having a texture and composition of shale but 
lacking its fine laminations. A rock whose texture is intermediate 
between those of sandstone and shale and of which two-thirds of 
the material is silt-sized. 

Skeletal Soil 	 A thin veneer of soil overlying bedrock. Often comprised of rock 
fragments rather than truly weathered soil. 

Species Diversity 	 A number which relates the density of organisms of each species 
present in a habitat. 

Species Richness 	 A botanical term indicating a measure of the number of species of 
plants occurring in a given area. 

Stratigraphy 	 The formation, composition, sequence and correlation of the 
stratified (layered) rocks. 

Ta.xon 	 General term for a taxonomic group whatever its rank. 

Topography 	 The physical features of a region (land or sea) such as are 
represented on maps, taken collectively; especially relief and 
contour. 
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Topsoil 	 The general term applied to the surface portion of the soil 
including the average plow depth or the A-horizon where this is 
deeper. 

Total Dissolved Solids 	Amount of dissolved solids in a given quantity of water. 

Ultramafic Rocks 	 Igneous rocks consisting essentially of ferromagnesium minerals to 
the virtual exclusion of quartz, feldspars and feldspathoids. 

Unconformity 	 A surface between two geological formations where the underlying 
formation was partially eroded before deposition of the overlying 
formation. 

Understorey 
	

That vegetation less than im tall. 

Upperstorey 	 The dominant tall strata (also usually the species by which the 
community is named). 

Weathered 	 Changed by long exposure to atmospheric conditions. 

Wetlands 	 Lakes, pools, rivers, streams and swamps and their associated, 
moist margins. 

Windrose 	 A diagram summarising the frequencies of winds of different 
strengths and directions as measured at a specific point over an 
extended period of time. 

Xerophytic 	 Vegetation of dry habitats able to endure conditions of prolonged 
drought. 
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Plate 4.11 
SELF-MULCHING CLAYS (GILGAI) 
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Plate 4.12 
SAMPHIRE FLATS, LAKE MIRANDA 
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Plate 4.13 
DENSE ACACIA STANDS IN THE ASHBURTON CORRIDOR 
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Plate 4.14 
DENSE ACACIA STANDS IN THE 

ASHBURTON CORRIDOR (OPTION ONE) 
Goldfields Gas Pipeline - PER 
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Plate 4.15 
A SNAKEWOOD COMMUNITY 
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Plate 4.16 
EUCALYPT STANDS IN THE GOLD FIELDS CORRIDOR 

(MT KEITH EAST OPTION) 
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Plate 4.17 
EUCALYPT WOODLAND NEAR KALGOORLIE 

(GOLDFIELDS CORRIDOR) 
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Plate 4.18 
EREMOPHILA APPRESSA MS 
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Plate 4.19 
GRE VILLEA INCONSPICUA 
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Plate 4.20 
GRE VILLEA INCONSPICUA HABITAT 
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Plate 421 
A PEBBLE-MOUND MOUSE MOUND 

Plate 4.22 
A PEBBLE-MOUND MOUSE MOUND 
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Department of Environmental Protái 	

d 
AN (NVIRONMENT 

WORTH PROTECTION 

The Manager 
Goldfields Gas Transmission Joint Venture 
28-42 Ventnor Avenue 
WEST PERTH WA 6005 

Attn: Mr R S W Neil 

Your ref. 

Our ref: 165/93 
Enquiries: Jim Treloar 

Dear Sir 
PILBARA TO GOLDFIELDS GAS PIPELINE (877) 

Further to our earlier discussions regarding the above proposal, please fmd enclosed the 
fmal guidelines for preparation of the proponent's document for the Public Environmental 
Review. 

Should you need any further information please contact Jim Treloar on 222 7047 in the 
first instance. 

Yours faithfully 

RADSippe 
DIRECFOR 
EVALUATION DIVISION 

30 March 1994 

enc 

ggp gdlns 

Environmental Protection Authority 
Westralia Square 141 SI Georges Terrace. Perth. Western Australia. 6000 Telephone (091 222 7000 Facsimile (091 322 1598 



PILBARA TO GOLDFIELDS GAS PIPELINE (877) 

PUBLIC 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 through the Eastern Pilbara, North Eastern and Eastern 
Goldfields of Western Australia are protected to the greatest extent possible. Where these 
values ca.nnot be protected, appropriate actions to mitigate or ameliorate the impacts are 
required. 

Purpose of a PER 

The primaiy purpose of a PER 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 Public Environmental Review should have the following objectives: 

to describe this proposal and likely associated proposals; 

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, decrease or improve that impact. 

The PER should focus on the key environmental issues for the proposal and, if possible, 
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 environmental issues 

There are a number of key environmental issues associated with the various components of this 
project, and the PER should clearly identify these. 

Key issues include: 

Route selection 

impacts on native flora and fauna, particularly in relation to nature reserves; 

impacts on archaeological and ethnographic sites; 

impacts on land, drainage and groundwater systems; and 

impacts on existing communities, infrastructure and land uses, such as mineral and pastoral 
leases. 

Construction 

control and approvals process for the provision of access tracks for survey, construction and 
on-going maintenance; 

location, management and rehabilitation of construction camps; 

impacts on existing land uses and both native animals and stock by the construction activity; 

dust control; 

impacts from the provision of water supply and the management of saline water; 

sources and approval process for gravel and sand supplies; and 

social impacts on remote communities. 

Rehabilitation 

• 	control of weeds and plant diseases during survey, construction and on-going maintenance; 

rehabilitation of the pipeline route, particularly in well vegetated areas and areas sensitive to 
erosion; and 

access for on-going remedial action to ensure the success of rehabilitation. 

Commissioning/operation 

management and disposal of water used for commissioning of the pipe line; 

risk factors; and 

scope of likely associated proposals, such as power stations. 

Other key issues identified during the preparation of the report should also be included. 



Public consultation 

A description should be provided of whatever public consultation activities are undertaken by 
the proponent in preparing and exhibiting the PER. It should briefly describe the activities 
undertaken, the dates, the groups and individuals involved and the outcomes of the activities. 
Cross reference should be made with the environmental management commitments for the 
proposal which clearly indicate how any community concernshave been addressed. 

Detailed list of environmental commitments 

The commitments being made by the proponent to protect the environment should be clearly 
defmed and separately listed. Where an environmental problem has the potential to occur, there 
should be a commitment to manage it. The commitments should be numbered and take the 
form of: 

what the required work is; 
who would do the work; 
when the work would be carried out; and 
to whose requirements (which 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, part of which may be included as a condition of approval. 
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APPENDIX B 
LATERAL PIPELINES 

As identified in Section 1.3 the proponents of the various lateral pipelines which will supply gas to 
major load centres are as follows: 

BHP Minerals Pty Ltd 
(Appendix BI) 

Western Mining Corporation Limited - 
(Appendix 132) 	 - 

Normandy Pipelines Pty Ltd 
(Appendix B3) 

* 

Newman Lateral Pipeline 

Mt Keith Lateral Pipeline 
Leinster Lateral Pipeline 
Kalgoorlie Nickel Smelter Lateral Pipeline 
Kambalda Lateral Pipeline 

Kalgoorlie Lateral Pipeline 
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APPENDIX BI 
NEWTMAN LATERAL PIPELINE 

BHP MTNERALS PTY LTD 

1.0 THE PROPONENT 

The proponent for the Newman pipeline lateral is BHP Minerals Pty Ltd. a participant in the 
Goldfields Gas Transmission (GGT) pipeline project. 

The Perth office of the proponent is: 

200 St George's Terrace 
Perth WA 6000 
Tel: (09) 320 4444 

2.0 CORRIDOR OPTIONS 

As discussed in Section 2.4.2 of the main text of this Public Environmental Review, two corridor 
options through the Pilbara Region are under investigation. These are the Fortescue Corridor and 
the Ashburton Corridor. Consequently, two lateral options to service the Newman load centre have 
been investigated (Figure B 1). 

The pipeline lateral from the Ashburton Corridor is located within the Ethel Creek pastoral lease 
and, at the northern end, Crown Land bordering Newman. From the point at which the pipeline 
lateral connects with the Ashburton Corridor, the lateral route extends in a northeasterly direction 
for approximately 10.3km. The route continues north-northeast for approximately 14.5km and then 
extends in a northeast direction for 23.7km. 

The pipeline lateral from the Fortescue Corridor extends in a westerly direction to the proposed 
power station site east of Newman. It is approximately 2.5km long and is located on Crown Land. 

The proponent has identified the Ashburton lateral corridor as the preferred option, and the focus 
of the remainder of this appendix reflects that preference. Notwithstanding, most of the following 
information applies to both the preferred lateral and the alternative lateral. 

3.0 EXISTING ENVIRONMENT 

The biophysical characteristics and regional setting of the project area are described in the main 
text of this Public Environmental Review and is summarised below. This description was prepared 
with reference to land systems data (Payne et al., 1988; Payne & Mitchell, 1992) and vegetation 
mapping (Beard, 1975) where land systems data were not available. 

The southern 32km of the preferred lateral traverses seven land systems. These land systems, and 
the approximate distances traversed, are, from south to north: 
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Egerton (EGE) 9km 

Jamindie (JAM) 2km 

Valentine (VAL) 1km 

Prairie (PRA) 2km 

River (RIV) 6km 

Spearhole (SPH) 10km 

Elimunna (ELI) 4km 

The land systems of the Newman area have not been mapped. However, the northern section of 
the preferred lateral would probably be in the Spearhole, Elimunna and Rocklea land systems. 

3.1 	NATURAL ENVIRONMENT 

The preferred lateral traverses flat to gently undulating terrain for most of its length but there are a 
few hills at the northern end. At the southern end there are steep, dissected slopes in the Egerton 
Land System. The soils are generally shallow, red to reddish-brown barns which usually overlie 
hardpan. Calcareous concretions may also be present. Deeper, sandier soils occur along and 
between Western and Spearhole Creeks, in the River land system. 

In general the erosion potential is low, but the potential for erosion is moderate on broad, sandy 
drainage floors in the Prairie Land System. 

The southern half of the preferred lateral occurs within the Ashburton Botanical District. The 
northern half, north of Western Creek and Spearhole Creek, runs along the boundary between the 
Ashburton and Fortescue Botanical Districts. However, the mulga low woodlands and shrublands 
are dominant throughout the project area. These associations are sparse to very sparse in the 
southern half of the preferred lateral. They are relatively dense in the northern half, but commonly 
occur there in groves or bands. Gidgee (Acacia pruinocarpa) and species of Eremophila and 
Cassia are common associates of the mulga. In addition, woodlands of river red gum,. coolabah, 
Acacia citrinovirdis, mulga and other species of Acacia fringe the banks of Western Creek and 
Spearhole Creek. A few eucalypts also occur along some of the other, relatively minor drainage 
lines. 

No declared rare or priority flora have been recorded in the lateral corridors nor were any found 
there during the field survey in April 1994. 

The fauna is expected to be typical of the region and no rare or otherwise significant species are 
expected to be restricted to this area. However, the fringing eucalypt woodland along Western and 
Spearhole Creeks or the small, dense grove of mulga north of the creeks, may support significant 
fauna species. 
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3.2 	SOCIAL ENVIRONMENT 

The preferred lateral does not pass through urban or populated areas, but passes 2.5km southeast of 
Newman. 

	

3.3 	ABORIGINAL HERITAGE 

No Aboriginal sites are known to be present along the preferred lateral. The proponent will 
comply with the consultation and liaison procedures described in the main text of this Public 
Environmental Review. 

TABLE Bl.l 

NEWMAN LATERAL 
PREFERRED LATERAL CORRIDOR 
ENVIRONMENTAL CONSTRAINTS 

Location 	 Feature 	 Proposed Management Strategy 

770000 	Spearhole Creek and Western Creek 	Cross drainage lines where fringing vegetation 
7396000 	(Fortescue River) 	 is narrowest. 

773300 	Dense mulga grove 	 Avoid stands of mulga by aligning the pipeline 
7399300 	 to the west. 

4.0 GENERAL COMMiTMENT 

The proponent for the Newman pipeline lateral makes the following commitment: 

The design, construction, environmental management, rehabilitation and operational 
standards and procedures to be applied to the Newman lateral will be the same as for the 
main pipeline. 

5.0 REFERENCES 

Beard, J.S. (1975). The Vegetation of the Pilbara Area, Explanatory Notes to Map Sheet 5. 
Vegetation Survey of WA: Pilbara. University of WA Press, Nedlands. 

Payne, A.L. & Mitchell, A.A. (1992). An Assessment of the Impact of Opthalmia Dam on the 
Floodplains of the Fortescue River on Ethel Creek and Roy Hill Stations. Technical 
Report 124 Division of Resource Management, Dept of Agriculture. 

Payne, A., Mitchell, A.A. & Holman, W.F. (1988). An Inventory and Condition Survey of 
Rangelands in the Ashburton River Catchment. Western Australia. Technical Bulletin 
No. 62. Western Australian Department of Agriculture. 

* 	* 	* 
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APPENDIX B2 
WESTERN MINING CORPORATION LIMITED 

LATERAL PIPELINES TO THE MT KEITH, LEINSTER 
AND KAMBALDA NICKEL MINING OPERATIONS 

AND THE KALGOORLIE NICKEL SMELTER 

1.0 INTRODUCTION 

	

1.1 	THE PROPONENT 

The proponent for the Mt Keith, Leinster and Kalgoorlie-Kambalda pipeline laterals is Western 
Mining Corporation Limited (WMC). WMC through the wholly owned subsidiaiy Wesminco Oil 
Pty Ltd is a participant in the Goldfields Gas Transmission pipeline project. 

	

1.2 	NEED FOR LATERAL DEVELOPMENT 

Pipeline laterals are required for the delivery of gas from the Goldfields Gas Pipeline to load 
centres at Mt Keith, Leinster, Kalgoorlie and Kambalda, so that existing high-cost sources of 
energy may be replaced with more reliable and low-cost supplies of natural gas. 

	

1.3 	GENERAL ENVIRONMENTAL MANAGEMENT 

The potential environmental impacts of the pipeline laterals will be mimmised and managed 
through the implementation of the following strategies: 

careful alignment selection to avoid or minimise environmental impacts; 
maintenance of high construction standards; and 
promotion of judicious pipeline management. 

A detailed discussion of these strategies is presented in the main text of this Public Environmental 
Review and so are only discussed briefly in this Appendix. 

2.0 MT KEITH LATERAL 

The Mt Keith deposit is a large disseminated nickel suiphide resource located some 90 km north of 
the township of Leinster (Shire of Wiluna) in the East Murchison Goldfields of Western Australia. 
The deposit is currently being developed by WMC, who propose to mine and treat 6.0 Mt of ore 
per annum. The high grade nickel concentrate will be transported to WMC's Nickel Smelter near 
Kalgoorlie for further processing. The gas will be used for power generation with the conversion 
of 5 x 10.9 MW diesel fired engines to natural gas. 

	

2.1 	CORRIDOR OPTIONS 

As discussed in section 2.4.2 of the main text of this Public Environmental Review, two route 
options in the Goldfields Corridor in the vicinity of Mt Keith are under investigation. These are 
the Mt Keith West Option and the Mt Keith East Option. Consequently, two lateral options to 
service the Mt Keith load centre have been investigated (Figure B2.1). 
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The eastern lateral corridor extends from the Mt Keith East Option and is approximately 7.6km 
long. The western lateral corridor extends from the Mt Keith West Option and is approximately 
14.4km long. These corridors are approximately 500m wide. The alignment of the lateral pipeline 
within the corridor will be parallel to existing mine or pastoral infrastructure where practicable and 
will be finalised on completion of the current Aboriginal heritage surveys. 

The proponent has identified the eastern lateral corridor as the preferred option. The western 
lateral corridor is not considered to be desirable due to potential impacts identified during previous 
baseline studies (Australian Consolidated Minerals, 1980; Nedpac - Kinhill Joint Venture. 1990) 
and increased distance costs. 

	

2.2 	TENEMENT DETAILS 

The preferred lateral corridor is located within the Mt Keith Mine Development Area covered by 
Mining Leases M53/56, M531165, M53/166 and M53/215 held by WMC. The Mine Development 
Area is located on the Mt Keith Pastoral Lease (Crown Lease 230/1988) which is held by Albion 
Downs Pty Ltd and Outokumpu Mt Keith Pty Ltd. 

	

2.3 	EXISTING ENVIRONMENT 

2.3.1 Natural Environment 

The biophysical characteristics and regional setting of the project area are described in the main 
text of this Public Environmental Review, Australian Consolidated Minerals (1980) and Nedpac-
Kinhill Joint Venture (1990) and are summarised below. 

The Mt Keith Operations lie within a region dominated by breakaway landforms to the west (Barr 
Smith Range), low stony greenstone or granite rises and gently undulating concave slopes with 
gradients of 1-5% extending eastwards from the foot of the breakaways. Ephemeral Streams, drain 
the breakaways and low rises, into broad shallow drainage floors. Hardpan commonly occurs 
within a metre of the surface (Churchward, 1977). 

The Mine Development Area lies within the Austin Botanical District of the Eremaean Botanical 
Province (Beard, 1976). Mulga Woodlands dominated by Acacia aneura over low shrublands and 
annual grasses are well developed on the low angle alluvial foot plains traversed by the proposed 
pipeline laterals. No Declared Rare or Priority Flora species have been identified in the preferred 
eastern lateral corridor, which has been severely degraded by over-grazing and drought. 

The vertebrate fauna present in the project area have been described by Mulga Research Centre 
(1989), and include seven frog species, 76 reptiles, 23 mammals (including 5 introduced species) 
and more than 140 bird species. No fauna species listed as being rare or otherwise in need of 
special protection under the Wildlife Conservation Act (1950) were recorded in the project area. 

The main environmental constraints present within the preferred lateral corridor are given in 
Table B2.l. 
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2.3.2 Social Environment 

The Mt Keith Operation is located in the Shire of Wiluna. approximately 710km northeast of 
Perth, 400km north of Kalgoorlie, and mid-way between the regional townships of Wiluna 
(population 300) and Leinster (population 1300). The pipeline lateral options are located some 
distance from the nearest residential area and so the construction and operation of the lateral are 
not expected to have any significant impact on local residents. 

2.3.3 	Aboriginal Heritage 

Aboriginal heritage surveys are currently being undertaken for the preferred lateral corridor and the 
proponent will comply with the consultation and liaison procedures described in the main text of 
this Public Environmental Review. 

TABLE B2.1 

MT KEITH LATERAL 
PREFERRED LATERAL CORRIDOR 
ENVIRONMENTAL CONSTRAINTS 

Land System Distance Key Biophysical Characteristics Proposed Management Strategy 

(km)  

Desdemona 1.0 Extensive plains with sandy/red earth Utilise existing tracks where possible 
surface and few drainage features. to minimise clearing of Mulga stands. 
Acacia aneura, A. crespedocarpa over 
Eremophila spectabilis and woolybutt Relocate stock from Howards Well 
grasses. paddock during pipeline construction. 

Soil Erosion Potential: Low to Moderate. 

Monk 1.0 Gently inclined wash plains with Final earthworks surface to be finished 
occasional wandeme banks in lower so as to avoid alteration to natural 
areas. Open Mulga (A.aneura and overland surface flow. 
A.tetragonophylla) with low shrubs 
(chenopods) and short annual grasses. 

Soil Erosion Potential: Low to Moderate. 

Sherwood 4.0 Plains and foot slopes (1.5 - 5%) with lJtilise existing exploration tracks 
very shallow stony soils on weathered where feasible to minimise clearing 
rock locally with a thin hardpan. Mulga woodlands. 
A. aneura and A. pruinocarpa low 
woodlands over A. tetragonoph v/la, 

Eremophila fraseri low shrubs and short 
annual grasses. 

Soil Erosion Potential: Moderate. 

Jundaee 1.5 Drainage plains with red earths on Final earthworks surface to be finished 
hardpan. Open mulga with low shrubs so as to avoid alteration to natural 
and short annual grasses. overland surface flow. 

Soil Erosion Potential: Low. 

Source: Pringle et a! (1993). 
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3.0 LEINSTER LATERAL 

The Leinster nickel deposit is located in the Shire of Leonora, 350 km north of Kalgoorlie, and is 
owned and operated by WMC. The ore is processed on site and transported to WMC's Kalgoorlie 
Nickel Smelter for further processing. The gas will be used to generate electricity with the off 
gases utilised to dry nickel concentrate. 

	

3.1 	CORRIDOR OPTIONS 

One western lateral corridor option from the Mt Keith West Option and two eastern lateral corridor 
options were investigated as part of this study. The eastern corridor shown on Figure B2.2 is the 
proponent's preferred corridor due to economic considerations and geological prospectivity. The 
preferred corridor is 5.1 km long and is located so as to avoid mine infrastructure, documented 
Aboriginal sites and unexplored yet potentially favourable nickel hosting stratigraphy. 

The alignment of the lateral pipeline will be determined at the completion of heritage surveys. 

	

3.2 	TENEMENT DETAILS 

The preferred corridor is located within the Leinster Mine Development Area covered by Mineral 
Lease MLSA 255 held by WMC. The Mining Development Area is located on the Leinster 
Downs Pastoral Lease. 

	

3.3 	EXISTING ENVIRONMENT 

3.3.1 Natural Environment 

The biophysical characteristics and regional setting of the project area are described in the main 
text of this Public Environmental Review and in an Environmental Review and Management 
Programme prepared for the Agnew Nickel Mine (1976), and are summarised below. 

The landforms of the Leinster Operations are similar to those of the Mt Keith Operations. The 
region is dominated by breakaway landforms, linear stony greenstone rises and alluvial plains 
continuous with low pedimented slopes terminating in complex drainage floors. Soils are mainly 
shallow, fine to medium textured red earths with discontinuous hardpan within a metre of the 
surface. 

The project area lies within the Austin Botanical District (Beard, 1976). The dominant vegetation 
type is a tall shrubland of Acacia aneura over a mixed low open shrubland of chenopods. Much 
of the area traversed by the preferred corridor has been extensively disturbed by previous pastoral 
activities and more recently mining activities. Recent surveys did not identify any Declared Rare 
Flora within the preferred corridor option, but one declared rare plant species, Grevillea 
inconspicua, was recorded in a mixed Acacia shrubland dominated by A. aneura, 
A. quadrimarginea and A. grasbvi on shallow rocky soils west of the Mining Development Area 
(Mattiske, 1993). Three Priority plant species (Calvtrix erosipetala, Gnephosis arachnoide and 
Potnaderris intangenda) are common annuals in the Leinster area and are widespread in areas 
outside the Mining Development Area and the lateral corridor. 
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Fauna surveys are currently being undertaken in the Leinster Mining Development Area. 
However, the results of a number of previous regional surveys indicate that the significant fauna 
habitats are unlikely to occur within the preferred corridor. 

The main environmental constraints present within the preferred corridor option is given in 

Table B2.2. 

3.3.2 Social Environment 

The preferred corridor option is located wholly within the Leinster Mine Development Area some 
13 km north of the Leinster township and so is not expected to have any impact on the towns 
residents. 

3.3.3 	Aboriginal Heritage 

Aboriginal heritage surveys are currently being undertaken for the preferred lateral corridor and the 
proponent will comply with the consultation and liaison procedures described in the main text of 
this Public Environmental Review. 

TABLE B2.2 

LEINSTER LATERAL 
PREFERRED LATERAL CORRIDOR 
ENVIRO!'fMENTAL CONSTRAINTS 

Land 
System 

Distance 
(km) 

Key B,ophvszcal Characteristics 
. 

Proposed Management Strategy 

Nuendah 0.5 Upper sediment slopes marginal to Preferred route avoids sensitive heritage 
breakaways. subcrop and discontinuous sites adjacent to breakaways. 
hardpan present on red clay duplex soils. 	Tall 
shrubland of A. aneura on silty red-brown 
soils over mixed open herbiands. 

Montague 1.7 Low stony rises, local silcrete. discontinuous, Clearing of Mulga woodlands can be 
shallow medium fine textured silty red earths avoided by utilising existing road for 
on fringes of drainage lines. Tall shrubland of 1.7km. 
A. aneura with mixed open shrubland of 
cheopodiacea in eroded quartz strewn areas. 

5.1 Variations include open Acacia shrubland in 
intensively disturbed plant areas. 

LFJ:&wf28038.002-363/DKP-7I99(L) 	 DAMES & MOORE 



GoIdjields Gas Pipeline 
	

July 1994 
Public Environmental Review 

	
Appendix B2 
Page 82 - 6 

4.0 KALGOORLIE-KAMBALDA LATERAL 

The Kambalda Nickel Operations are located in the Shire of Coolgardie some 56 km south of 
Kalgoorlie. Nickel mining and processing commenced in 1967 and continues to the present day. 
Annual concentrate production exceeds 30,000 tonnes and this material is transported by the 
Kalgoorlie-Esperance railway line to the Kalgoorlie Nickel Smelter for further processing. The 
Kalgoorlie Nickel Smelter was established in 1972 and is located 15km south of 
Kalgoorlie-Boulder. Nickel concentrate is currently received at the Smelter from mines at 
Kambalda and Leinster. The nickel concentrate is smelled to produce a nickel matte for WMC's 
Kwinana Nickel Refinery or refineries overseas. The natural gas will be used at both centres for a 
combination of heating and power generation. 

4.1 	CORRIDOR OPTIONS 

Due to the obvious benefits of utilising an existing transportation corridor no alternative routes 
were considered beyond the preliminary regional assessment stage. 

The preferred corridor option is 45 km long and occurs within a section of the Kalgoorlie-
Esperance railway corridor (Figure B2.3). The alignment of the pipeline lateral within the Railway 
Corridor will be finalised on the completion of the current heritage surveys. 

4.2 	TENEMENT DETAILS 

The preferred corridor option commences on WMC-owned freehold property (Hampton Location 
100) at the Kalgoorlie Nickel Smelter and follows the Esperance-Kalgoorlie Railway Corridor for 
most of its length. The preferred corridor option then traverses WMC-owned freehold land 
(Hampton Location 48 - Lot 141) and mineral leases (ML13I, ML140 and MLI50) held by WMC 
and administered under the Nickel Refinery Agreement Act (1968). 

4.3 	EXISTING ENVIRONMENT 

4.3.1 Natural Environment 

The preferred corridor lies within the Salina Physiographic Division (Jutson 1950) and the 
Coolgardie Botanical District of the Eremaean Province (Beard 1972). 

Detailed surveys have identified the following land forms and vegetation types: 

Heavily weathered stony uplands (outcrop present) and breakaways (slopes 2-5%). Soils 
are gravel strewn over shallow red brown earths. Low eucalypts and mallees above dense 
sclerophyllous and sparse chenopod shrublands. (6.4km) 

Complex undulating surfaces below uplands, gravel strewn locally. Soils are brown and 
pink (Ca & Mg rich). Mixed tall woodland over chenopod shrublands. (4.6km) 

Undulating tributary drainage on low angled slopes - rolling terrain. Soils brown pink 
locally gravel rich. Mixed low forest above chenopod shrublands. (11.7km) 
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More localised tributary drainage. Broad drainage tracts. Soils brown and pink. Tall 
forest (salmon gums) above chenopods. (8.0km) 

Low saline drainage tract depressions. Drainage subdued. soils generally brown, locally 
quartz strewn. Sparse mallee above chenopod shrublands including samphire margins on 

depressions. (7.8km) 

Sandy plains (inliers) low slope angles and on margins to lakes. Red brown sandy soils. 
Mallee and low woodlands above scierophyllous shrub and spinifex. (6.5km) 

Previous surveys of the vertebrate fauna of this region indicate that much of the fauna is typical of 
the Eastern Goldfields (Dell and How, 1985) and that no regionally significant habitats occur in the 
lateral corridor. No animal species listed as being rare or otherwise in need of special protection 
under the Wildlife Conservation Act (1950) have been recorded in the area. 

The Kambalda lateral pipeline occurs within an existing railway corridor, and no significant 
environmental constraints have been identified within that corridor. 

4.3.2 Social Environment 

The preferred corridor is located in the Esperance- Kalgoorlie Railway Corridor adjacent to the 
Kalgoorlie Nickel Smelter and in the Kambalda Mine Development Area. These sites are all 
remote from residential areas and so significant impact on local residents is unlikely. 

4.3.3 Aboriginal Heritage 

Aboriginal heritage surveys are currently being undertaken for the preferred lateral corridor and the 
proponent will comply with the consultation and liaison procedures described in the main text of 
this Public Environmental Review. 

5.0 GENERAL COMMITMENT 

The proponent for the Mt Keith, Leinster and Kalgoorlie-Kambalda lateral pipelines makes the 
following commitment: 

The design, construction, environmental management, rehabilitation and operational 
standards and procedures to be applied to the lateral pipelines will be the same as for the 
main pipeline. 
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APPENDIX B3 
KALGOORLIE PIPELINE LATERAL 
NORMANDY PIPELINES PTY LTD 

1.0 THE PROPONENT 

The proponent for the Kalgoorlie lateral is Normandy Pipelines Pty Ltd. which is currently a 
wholly owned subsidiary of Normandy Poseidon Limited. The proponent is a participant in the 
Goldfields Gas Transmission (GGT) pipeline project and a member of the Normandy Poseidon 
Group. 

The Perth office of the proponent is: 

Normandy Pipelines Pty Ltd 
8 Kings Park Road 
WEST PERTH WA 6872 

2.0 PROPOSED ROUTE 

The proposed route of the Kalgoorlie lateral is shown in blue on Figure B3. The total length of 
the lateral is 10.8 km. 

The lateral is entirely contained within existing tenements (details of which are provided in 
Section 3). From the lateral-mainline connection, the proposed route extends along Prospecting 
Licence 26/2214 in an easterly direction for approximately 3.8 km. The route crosses the 
Leonora-Kalgoorlie-Boulder railway line (and a water pipeline and Telecom line which extend 
parallel and east of the railway alignment) and the Broad Arrow Road. The route continues 
eastward from the Broad Arrow Road for approximately 400 m. At this point, the route extends in 
a generally south-south-east direction for 7 km along Miscellaneous Licence 26/91 to the proposed 
power station site at Mt Ferrum. 

3.0 TENEMENT DETAILS 

The proposed route of the lateral pipeline is contained within two tenements. These are: 

FL 26/2214. 
ML 26/91. 

The proponent is currently seeking approval from the tenement holders of FL 26/2214 and ML 
26/91 to use these easements for the construction and operation of the lateral pipeline. 

FL 26/2214 is a live tenement held by Border Resources NL. Norkal Pty Ltd. Homestake Gold of 
Australia Limited and Kalgoorlie Consolidated Gold Mines Pty Ltd (KCGM). This tenement is a 
linear easement which is between 50 m and 65 m wide. The tenement is currently held for the 
purposes of security over a water supply pipeline route from Horans Small Dam. 
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Conditions which apply to PL 26/2214 include: 

compliance with the Aboriginal Heritage Act 1972; 
backfilling and rehabilitation within six months following excavation (unless otherwise 
approved in writing) to the satisfaction of the District Mining Engineer; 
removal of all waste materials, rubbish and associated equipment; 
use of topsoil during rehabilitation. 

ML 26/91 is also a live tenement, and is held by Homestake Gold of Australia Ltd and North 
Kalgurli Mines Pty Ltd. This tenement is a linear easement which is approximately 20 m wide. 
The tenement is for the purpose of a pipeline/road/power easement. 

Conditions applying to ML 26/91 relate to: 

compliance with the Aboriginal Heritage Act 1972; 
removal and replacement of topsoil; 
maintenance of ingress and egress of pastora.lists and tenement holders through the 
establishment of vehicular crossings; 
establishment of appropriate gates; 
vegetation clearance requirements; 
removal of installations upon termination of operations; 
rehabilitation of cleared areas; 
maintenance of natural drainage and prevention of adverse impacts on quality or quantity 
of water courses or other water sources; 
implementation of dust suppression practices; 
utilisation of already cleared areas within the tenement where a pipeline or other service is 
to be laid near or adjacent to an existing cleared line or road. 

4.0 EXISTING ENVIRONMENT 

4.1 	PHYSICAL ENVIRONMENT 

4.1.1 Topography 

The section of the lateral between the mainline and near the Broad Arrow Road (PL 26/22 14) 
traverses a generally flat, westerly sloping topography. The area of the lateral connection with the 
mainline is 370 in Above Height Datum (AHD), while the area near the Broad Arrow Road is 380 
m AHD. No significant elevations are located between these two points. 

Between the Broad Arrow Road and the lateral termination near the power station site (ML 26/91), 
the lateral generally follows the 380 in AHD contour. 

4.1.2 Soils and Erosion Susceptibility 

The soils along the lateral route are generally red-brown loamy earths. 
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Little information is available on soil erosion hazard for the Goldfields region. In general, soil 
susceptibility to erosion is expected to be low, except following gross disturbance or in areas of 
sensitive soil types (Department of Planning and Urban Development, 1989). However, as the land 
along the lateral route is generally without significant gradients, water induced erosion is expected 
to be correspondingly low. 

4.2 	BIOLOGICAL ENVIRONMENT 

4.2.1 	Vegetation and Flora 

The lateral route traverses an area classified as Goldfields eucalypt woodlands. The vegetation 
consists of predominantly eucalypt woodland (Beard, 1981), containing a wide range of eucalypts. 
These eucalypts include Salmon Gum (Eucalyptus salmonophloia), Silver-topped Gimlet (E. 

campaspe), Gimlet (E. salubris), Goldfields Blackbutt (E. lesouefii) and Redwood (E. 

transcontinentalis). Understorey species generally include Broombush (Eremophila scoparia), 

Saitbush (Atriplex sp.) and Bluebush (Maireana sedifolia). 

This area of Golfields eucalypt woodlands lies within the main corridor assessed for the GGT 
pipeline route. The remainder of the lateral route has been cleared as a result of previous land-
uses, including the construction of fire breaks. 

If a floral survey for declared or priority listed species is required, then this would be undertaken 
prior to the commencement of construction. 

4.2.2 Fauna 

The invertebrate and vertebrate fauna of the Goldfields region is summarised in Department of 
Planning and Urban Development (1989). The entire Goldfields region contains approximately 50 
species of mammals, 210 species of birds, 140 species of reptiles and 10 species of frogs. The 
fauna species inhabiting or passing through the area of the lateral are expected to be typical of that 
normally found in comparable areas of the Goldfields. 

4.3 	HUMAN ENVIRONMENT 

4.3.1 	Population Areas 

The lateral does not pass through urban or populated areas. 

4.3.2 Aboriginal Heritage 

No Aboriginal sites are known to be present within the tenements to be followed. Both tenements 
(PL 26/22 14 and ML 26/9 1) contain conditions requiring the tenement holder to comply with the 
provisions of the Aboriginal Heritage Act 1972 to 'ensure that no activity is taken which would 
interfere with or damage any Aboriginal site'. The proponent would similarly comply with this 
requirement. The proponent will also comply with the consultation and liaison procedures 
described in the main text of this Public Environmental Review. 
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A number of Aboriginal reserves (registered under the Aboriginal Heritage Act 1972) exist in the 
region. The location of these reserves are shown in KCGM Drawing No. 3-01-0032. 

None of these reserves are to be traversed, although the lateral route passes along the outside 
boundary of one Aboriginal reserve north of the Trans Australian Railway in the region of, and 
east of the Mt Percy operations. 

4.3.3 Land Use 

The community-based organisation called the Goldfields Dust Abatement Committee (now the 
Kalgoorlie—Boulder Urban Landcare Group) established regeneration zones to reduce dust from 
degraded rangelands adjacent to Kalgoorlie-Boulder. Ten regeneration zones have been 
established: however, the establishment and management of these zones has no statutory backing. 
One of the regeneration zones (Number 2B) is to be traversed by the lateral for a distance of 
approximately 2.2 km. The implications of this on the overall effectiveness of the regeneration 
zone are expected to be low. 

The alignment of ML 26/91 passes through Location 247 (zoned Recreation and Motor Sports) of 
which a section is currently used for a motor racing track. The lateral is proposed to parallel the 
existing water pipeline which extends behind and to the east of the motor racing track. Existing 
activities at the motor racing track would not be impacted by the establishment or operation of the 
lateral. 

The proposed lateral route passes south-east of the two-up school located off the Broad Arrow 
Road. Access to the school would not be affected during construction of the lateral. 

The lateral route does not traverse the boundary of any pastoral station. 

4.3.4 Conservation Areas 

The lateral route does not traverse any land vested in the National Parks and Nature Conservation 
Authority or the Lands and Forest Commission which is managed by the Goldfields Regional 
office of the Department of Conservation and Land Management. 

5.0 GENERAL COMMiTMENT 

The proponent for the Kalgoorlie lateral pipeline makes the following general commitment: 

The design, construction, environmental management, rehabilitation and operational 
standards and procedures to be applied to the Kalgoorlie lateral pipeline would be the same 
as for the main pipeline. 

6.0 REFERENCES 

Department of Planning and Urban Development, Department of Resource Development and the 
North West (1989). Goldfields Planning and Development Study - Regional Profile. 
October 1989. 

* 	* 	* 

W:sI2803KOU2363/DKP-7199( 	 DAMES & MOORE 



Goldfields Gas Pipeline 	 July 1994 
Public Environmental Review 	 Page C - I 

APPENDIX C 
EXISTING REGIONAL BIOLOGICAL ENVIRONMENT 

CI.O INTRODUCTION 

The following descriptions summarise the main components of the biological communities which 
occur or are expected to occur within or adjacent to the Fortescue, Ashburton and Goldfields 
Corridors for the proposed Goldfields Gas Pipeline. 

C2.0 PLLBARA REGION (FORTESCUE BOTANICAL DISTRICT) 

C2.1 VEGETATION 

C2.1.1 Onslow Coastal Plain 

The vegetation pattern on the coastal plain is primarily influenced by rapid changes in the soil, and 
several of the vegetation units are mapped by Beard (1975) as mosaics. Hard alkaline red soils 
carry shrub steppe of Acacia synch ronicia, A. tetragonophylla, A. scierosperma and 
A. inaequilatera with Hakea suberea, a general cover of Triodia pun gens and localised 
T. basedowii, and small eucalypts along some drainage lines. 	Patches of snakewood 
(A. xiphopylla) with fewer, less conspicuous A. svnchronicia and A. tetragonophylla occur on the 
neutral red earths, especially those with a gravel surface. Bare ground commonly occurs, whilst 
areas of T. pun gens and other spinifex or ephemeral grasses, such as Cenchrus ciliaris, C. setigera, 
Eragrostis eriopoda, and Eriachne ovata, are less common. 

C2. 1.2 Stuart Hills 

This area consists predominantly of gently undulating, siliceous and stony country. The vegetation 
is mapped by Beard (1975) as sparse shrub steppe and the general cover is Triodia basedowii and 
T. wiseana with scattered Acacia shrubs generally less than 2m tall. Other species present include 
the shrubs Cassia pruinosa and C. oligophvlla and the ephemerals Goodenia ?microptera, 
Trachymene glavefolia,  Prilotus exaltatus and P. caloszachyus. 

Patches of the soft spinifex Triodia pun gens occur on ioarny soil and patches of 
Acacia xiphophylla scrub, with either T. pungens or T. basedowii, occur on clay soil. 
Eucalyptus camaldulensis and A. citrinoviridis line major rivers whilst E. aff. dichromophloia and 
E. aspera occur occasionally. The siliceous sands and ironstone shingle beds of the Robe River 
and its main tributaries in the Deepdale area are fringed by an open association of 
E. camaldulensis - Melaleuca leucodendra which may contain trees up to 20m tall. This woodland 
grades into the denser canopy of an open forest in places. The woodlands and forests are 
widespread along the riverine flats though the distribution of the forest is primarily influenced by 
the favourable micro-climate created by the cliffs of adjoining mesas and the presence of 
permanent groundwater close to the surface (Bowman Bishaw Gorham, 1991). 
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Areas of low mulga (Acacia aneura) woodland also occur in association with the river flats of the 
Robe River and tributaries. 	These flats also support scrub dominated by A. xiphophylla, 
A. svnchronicia, A. pvrifolia, A. inaequilatera, Hakea suherea and Eucalyptus aff. dichromophloia 
with localised patches of Triodia pun gens. Permanent and semi-permanent pools within this 
drainage system support scattered Sesbania formosa and provide localised habitats for small 
ephemerals such as liverworts and rock ferns (Bowman Bishaw Gorham, 1991). 

Extensive flats towards the south are vegetated primarily by patchy Acacia xiphophvlla shrublands, 
often in association with Triodia pun gens and mulga (A. aneura). Occasionally, this pattern is 
interrupted by the presence of iron-capped mesas or small rocky mountains and sandplains or 
patches of sandy soil over granite. These landforms are generally covered by the widespread 
A. inuequilazera - T. pun gens association, with scattered A. pachycarpa, Grevillea pyramidalis and 
the occasional Eucalyptus setosa on deep sand. A. xiphophvlla is also present in this area on 
patches of heavier soil. 

Where it occurs in this unit, the Ashburton River is fringed with a dense woodland of 
Eucalyptus coolabah, E. camaldulensis, Melaleuca leucodendra and M. glomerata. The poorly 
developed levees also support Acacia coriacea, A. trachvcarpa, A. svnchronicia and the grasses 
Cenchrus ciliaris and Paspalidium juhiflorum. The creeper Operculina brownii and the exotic 
species Malvastrum americanum sometimes form the dominant ground cover (Long et al., 1992). 

The red sand dunes that run parallel to the Ashburton River are often curved and support 
Triodia pungens, T. angusta, Cenchrus ciliaris and occasional Plectrachne schinzii and 
Pirvrodia paniculata with a sparse overstorey of Acacia scierosperma, A. translucens and 
Grevillea srenobotrva (Long et al., 1992). 

C2. 1.3 Chichester Plateau 

The hard red alkaline soils of the high plains of the Chichester Plateau are primarily vegetated by a 
shrub steppe of Acacia inaequilatera - Triodia pwzgens (similar to that of the Abydos Plain), 
whilst the clay soils of the lower portions of the plain have a general cover of grass savanna 
dominated by Aristida larifolia. There are few trees or shrubs except for scattered A. xiphophylla 
on stony clay soils in shallow valleys or at the heads of creeks and a bloodwood tree steppe on 
high rocky plains. 

Drainage lines tend to be inhabited by Eucaluprus aff. dichromophloia whilst stony ridges tend to 
be vegetated by E. leucophloia over Triodia wiseana. A belt of broken country marks the southern 
flank of the plateau where it descends to the Fortescue River valley. There is a strong relationship 
between landform and soil types and the distribution of plant communities in this area. The 
valleys support a low mulga woodland, the lower slopes support mulga over T. pun gens and the 
upper slopes are vegetated by a tree steppe of E. leucophloia - T. wiseana. 
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C2. 1.4 Fortescue Valley 

Much of the valley plains are typically covered with a low mulga woodland, which is further north 
than mulga normally occurs. Most of the mulga is considered by Beard (1975) as "irregular" and 
is mapped as aLp with frequent treeless open patches. The distribution of this species appears to 
be dependent on microhabitat and fire history (BHP-Utah Minerals International, 1987). Some of 
the mulga is in very bad condition but there are better stands in the Wittenoom area. Other trees 
and large shrubs occurring in association with the mulga include Eucalyptus coolabah, E. aspera, 
E. aff. dichromophloia, Acacia pruinocarpa. A. xiphophvlla, A. svnchronicia and 
A. tetragonophvlla and the sparse understorey is dominated by Eremophila cuneifolia and 
Cassia spp. There is little or no ground cover other than ephemerals such as Ptilotus exaltatus in 
good seasons, but Triodia hasedowii and T. pun gens occur in sandier areas. Some of the soil 
surface is covered with fine black gravel and coarser gravels and shingle occur elsewhere. 

The flood-out zones that begin along the branches of the eastern Fortescue plains widen out into an 
extensive plain above Roy Hill. The vegetation in this area is a tree savanna with scattered 
Eucalyptus coolabah or E. aspera and Atalaya hemiglauca. Shrub species in this area have a 
patchy distribution and include Acacia tetragonophylla, Capparis lasiantha, 
Petalostylis labicheoides and the introduced weed kapok (Aerva javanica). Grasses present include 
Eragrostis setifolia, Aristida spp., an unidentified species of Panicum and possibly 
Cenchrus ciliaris. 

The relatively small areas of sandplains and sand dunes (or ridges) that occur in the investigation 
corridor are inhabitated by shrub steppe vegetation with a general cover of Triodia basedowii, 
T. pun gens and Piectrachne schinzii. Hakea suberea and Acacia inaequilatera are the most 
conspicuous woody species. 	Other species present include Eucalyptus gamophylla, 
E. aff. dichromophloia, A. pachycarpa and other Acacia species, Cassia spp., Dodonaea viscosa, 
Dicrastvles sp., Newcastelia ?hexarrhena, Grevillea juncifolia, Ptilotus axillaris and Calotis sp. 

The active streams of the western Fortescue are primarily vegetated by grass plains and other 
patchy vegetation types. The main communities include: 

grass savanna of Eriachne benthamii and Themeda australis on 'crabhole plains" of 
cracking or self-mulching clay; 
shrub steppe of the Acacia inaequilatera - Triodia pun gens association; 
scrub of A. xiphophylla with an understorey of spinifex, or grasses and forbs, or bare 
ground; 
grass steppe of T. wiseana with very sparse trees and shrubs such as 
Eucalyptus aff. dichromophloia and A. ligulata on otherwise denuded calcrete pavements; 
and 
woodland or tree savana of E. camadulen.sis and E. coolabah along drainage lines. 
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C2.1.5 Hamersley Plateau 

The only place the Fortescue Corridor crosses the Hamersley Plateau is north of Newman, in the 
Ethel Gorge area. The vegetation on the slopes in this area is typically tree steppe of the 
Eucalyptus leucophloia - Triodia wiseana association, usually as a general hummock grassland 
cover of the latter interspersed with scattered low trees of the former (snappy gum). Small trees 
such as E. ?aspera, E. aff. dichromophloia and E. setosa and the mallee E. gamoph v/la are also 
present. There are few large shrubs but a rich flora of small shrubs and forbs. 

C2.2 FAUNA 

The Pilbara is located within the Eyrean fauna sub-region, which includes all of the Australian and 
zone. Most bird species inhabiting the Eyrean sub-region have wide-ranging distributions as a 
result of the large size of the sub-region. Many are nomads and none are endemic to the Pilbara. 
Mammals, reptiles and amphibians generally conform to the zoogeographic pattern described above 
for the birds, but the incidence of endemism is substantially higher as these fauna are less mobile 
(Ninox Wildlife Consulting, 1992). 

The different components of a given habitat influence the various vertebrate groups in different 
ways, and many of the faunal species which could be expected to occur in the investigation 
corridors exploit a variety of habitats (Table Cl). In particular, the aerial species such as birds and 
bats often traverse a wide range of vegetation types when in search of food. For example, species 
such as the Crimson Chat (Ephthia,zura tricolor), Pallid Cuckoo (Cuculus pallidus), Brown 
Songlark (Cinclorhamphus crualis) and White-winged Triller (Lalage sueurii) occur in widespread 
habitats ranging from rocky outcrops and open country to Acacia woodlands and shrublands. 

Other species, such as the Spinifex Bird (Eremiornis carteri) and Fairy-wrens (Malurus spp.), have 
more sedentary habits and, in many cases, a strong territorial dependence on particular habitats 
(Blandford & Associates, 1990). 

A number of bird species exhibit an affinity for drainage lines without permanent or semi-
permanent water due to the structural diversity of these areas. Creekside vegetation is utilised by 
the Peaceful Dove (Geopelia placida), Ring-necked Parrot, Short-billed Corella, Blue-winged 
Kookaburra, Red-browed Pardalote, White-plumed Honeyeater and Star Finch as well as the 
endemic Black-faced Cuckoo-shrike (oracina novaehollandiae subphallida). 

The Peregrine Falcon3  (Falco peregrinus) also exhibits an affinity for timbered watercourses, 
swamps and rivers, an affinity which relates to the occurrence of preferred prey species such as 
ducks and pigeons. This species is also generally associated with hilly or mountainous country, 
cliffs (preferred for nesting and roosting) and gorges throughout Australia. It is highly mobile and 
has a cosmopolitan distribution but is considered to be a rare visitor to the Pilbara (Storr, 1984). 
Most of the records for this species in the Pilbara come from the Hamersley Plateau. 

The mulga stands along the floodplain of the Fortescue River support at least 11 bird species 
including the Grey Honeyeater (Conopophi/a whitei). This species is generally regarded as scarce 
but may be locally common in the southern mulga-dominated part of the Pilbara, particularly in 
Acacia thickets dominated by A. aneura and A. citrinoviridis. It is an inconspicuous species which 
tends to inhabit inaccessible areas, indicating that the lack of reported sightings may not be a true 
reflection of abundance (Blakers er a!, 1984). 
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TABLE CI 

GENERALISED FAUNAL HABITATS WITHIN PROPOSED PIPELINE CORRIDORS 

Corridor Segment Woodland Maitre Sit rubiond Heath and Sandplains Grasslands Wetlands Lithic Completes Sand Dunes 

Wasmmboo to t)eepdale Sparse eucalypt Patches, mainly Kanji and Spinifen. Creek lines. 

Snakewood 

Oeepdalc to Mt Margaret Sparse eucalypt. Dense Patches, mainly Acacia. Spinufen. Creek lines. Rocky hills and gorges. 

eucalypta on creek lines. 

Mt Margaret to Wittenoom Mulga and sparse eucalypt Patches, mainly Acacia. Spinifes. Creek lines. Rocky hills and gorges. 

Dense eucalypt on creek 
lines. 

Witsenoom to Marillana Mulga and sparse eucalypt Patches, mainly Acacia. Spinifes. Creek lines. Rocky hills and gorges. 

Dense eucalypt on creek 
lines 

Marillana to Newman Mulga and sparse eucalypt. Patches, mainly Acacia. Spinufex. Creek lines. Rocky hills and gorges. 

Dense cuacalypt on creek 
lines. 

Newman to Kumanna Mulga Spiniles. Creek lines. Mainly to the east. 

Kumarina to Lake Gregory Mulga. Acacia. Spinifeu. Creek lines. 

Lake Gregory to Wiluna Mulga. Sparse eucalypt Acacia. Patches of nandplain. Spinifex. Salt lakes. Low hills and rocky Gypsum dunes on some salt 

woodland. 
outcrops. lakes 

Wiluna to Lake Miranda Mulga. Eucalypt Acacia patches. Casuanna. Est.ensive areas of Spinifes and bunch grasses. Salt lakes. Low hills and rocky Gypsum dunes on some salt 

woodland. sandplain. outcrops, lakes. 

Lake Miranda to Leonou'a Mulga and patches eucalypt Clumps in some areas on Acacia. Casuarina. Scattered small patches. Spinifen and bunch grasses. Salt lakes, Low hills and rocky Gypsum dunes on some salt 

woodland. heavy soils, outcrops. lakes. 

Leonora to Lake Mulga, Large areas of MalIce over large areas. Acacia. Casuanna. some Scattered patches. Some spinifex bunch Salt lakes, small fresh Low hills and rocky Gypsum dunes on some salt 

Goongarrie eucalypt woodland Callitris. grasses common. waler wetlands, creek lines. outcrops. lakes. 

Luke Goongarne to Mount Eucalypt woodland. Maitre over large areas or Acacia and Casuonna. Patches. Bunch grass or none. Salt lakes. Low hills and rocky 

Jewell in patches. outcrops. 

Mt Jewell to Kslgoorlie Eucalypt woodland. Patches of malIce. Acacia. Patches. Bunch grass. Salt lakes. Mostly flat. 
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Mulga woodlands are also important habitats for the Red-capped Robin (Petroica goodenovii), 
Hooded Robin (Melanodrvas cucullata), Crested Belibird (Oreoica gutruralis), Western Gerygone 
(Gerygone fusca), Redthroat (Sericornis brunneus) and several species of thornbills, including 
Acanthjza apicalis. A. rohustirostris and A. uropvgialis (van Etten et a!, 1992). 

The Grey Falcon (Falco hvpoleucos)' prefers to inhabit Acacia scrub over spinifex and tussock 
grasslands and is primarily found in central and inland eastern Australia though it has been 
recorded previously in the coastal zone of the Pilbara region (Blackers et a!, 1984). However, 
there are no breeding records for this species in that area and so it is considered to be an 
infrequent visitor (Storr, 1984). 

The Southern Stone-curlew4  (Burhinus magnirostris) has an almost Australia-wide distribution, but 
populations of this species are declining due to the impact of burning and over-grazing. It is 
present throughout the Pilbara, though Storr (1984) considers it to be an uncommon species. The 
Spotted Nightjar4  (Eurostopodus guttatus) is also present throughout the Pilbara. It generally 
occurs as an autumn/winter visitor but may also have resident populations in that region. This 
species is common in hilly country and roosts and breeds on the ground (Storr, 1984; How et al, 
1991). 

The spinifex hummock grasslands support the White-winged Fairy Wren (Malurus leucopterus), 
the 	Spinifexbird (Eremiornis carteri) and the Striated Gress-wren (Amytornis stri at us). The 
hummock grasslands of the lower slopes and foothills also support three small native mammals 
which are widely distributed within but restricted to the Pilbara. These are the insectivorous Little 
Red Antechinus (Antechinus rosamondae), the insectivorous Pilbara Ningaui (Ningaui timealeyi) 
and the seed-eating Pebble-mound Mouse' (Pseudomys chapmani). Active nests of the Pebble-
mound Mouse have been recorded over much of the Hamersley Range on lower slopes and 
foothills with scattered Eucahprus gamophvlla over hummock grasslands of Triodia wiseana and 
T. brizoides and on upper slopes and crests supporting the snappy gum E. leucophloia over 
T. wiseana. 

The Spectacled Hare-wallaby' (Lagorchestes conspicillatus) also inhabits spinifex grasslands and 
has been recorded in areas north of the Fortescue Corridor, including the Pilgangoora Minesite and 
the Abydos-Woodstock Nature Reserve. In contrast, the Ooldea Dunnart (Sminthopsis ooldea) is 
considered to be quite common in mulga near the Opthalmia Range. The northern limit of this 
species seems to be the mulga line as defined by Beard (1975). 

The Giant Planigale (Planigale maculata) principally a Kimberley species, also occurs in the 
Pilbara, generally in associations of malee and spinifex. There is only one unconfirmed record of 
Ingram's Planigale (Planigale ingrami) in the Pilbara (Dunlop and Sawle, 1983). This was in 
dense bunch-grassland on cracking clays, a habitat interspersed with the mulga of the valley floors 
in this region. 

Two mammal species are known to inhabit sandy areas in the Pilbara. The Mulgara' (Dasvcercus 
cristicauda) is known to inhabit arid, sandy regions and has been previously recorded at the 
Abydos-Woodstock Nature Reserve (on deep red loamy sand with Triodia sp. and sparse 
Acacia spp.) (How et al. 1991). Similarly, the Bilby' (Macrotis lagotis) prefers to inhabit areas of 
coarse sand in or adjacent to creeks. Populations of this species are restricted to the northern half 
of the continent, including such areas as the Hamersley Range, Fortescue River area and marginal 
pastoral country in the eastern Pilbara. 
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In contrast, the Black-footed Rock-wallaby' (Petrogale lateralis) and the Long-tailed Dunnart4  

(Sminthopsis Ion gicaudata) inhabit rocky terrain, though the Rock-wallaby will feed on grasses and 

herbs at the base of rocky outcrops. 	The gecko (Qedura marmorata) and the monitor 

(Varanus pilbarensis) also exhibit a preference for rocky cliffs or scarp habitats whilst the 

Common Rock-rat (Zvzomvs argurus) is only associated with rocky outcrops where weathered and 
broken rocks provide the cover required for nesting (van Etten et a!, 1992). 

Thirteen bat species have been recorded in the Pilbara, with nine species occuring along creek beds 

or channels lined with Eucalyptus coolabah or River Red Gum (Eucalyptus camaldulensis), three 

species in caves only and one species in caves and tree hollows. 

Of particular interest are the Orange-horseshoe Bat' (Rhinonicteris aurantius) and the Ghost Bat' 

(Macroderina gigas). The Orange-horseshoe Bat roosts in deep caves, often in limestone, and 
feeds in open woodlands close to the home cave. It is sensitive to disturbance and may abandon a 
roost if repeatedly disturbed. The Ghost Bat also roosts in large caves, mines or deep rock 
fissures. This species is sparsely distributed in the Pilbara and is listed as endangered by the 
International Union for Conservation of Nature and Natural Resources. 

Of the reptile species inhabiting the Pilbara, the endemic Pilbara Olive Python' (Morelia olivacea 

barroni) is of special interest. This species is most frequently recorded along major drainage lines, 
particularly those in rocky areas with permanent or seasonal water which attracts common prey 
species such as pigeons and doves (Ninox Wildlife Consulting, 1992). It is commonly mis-

identified as a poisonous species. 

A number of species exhibit specialised behaviour. For example, there is a strong link between 
termite mounds and species such as the Fat-tailed Antechinus (Pseudantechinus macdonnellensis) 
and the Red-backed Kingfisher (Halcyon pyrrhopagia) and Red-browed Pardalote (Pardalotus 

rubicatus), which burrow into and build their nests in termite mounds or, alternatively, the loamy 
soils of creek banks (Blandford & Associates, 1990). 

The investigation corridor also traverses the original distribution of the Lesser Stick-nest Rat2  

(Leporillus apicalis), which is thought to be extinct. It was known to inhabit caves and overhangs 
where it built its distinctive nest of almost entirely vegetative material. 

C3.0 GASCOYNE REGION (ASHBURTON BOTANIICAL DISTRICT) 

C3.1 VEGETATION 

C3.1.1 Ashburton Valley 

The main river channels are lined with dense tall Eucalyptus camadulensis and E. coolabah and 
the smaller Melaleuca leucadendra. The narrow riverine flats may also be tree-covered, with 
E. coolabah, Acacia citrinoviridis, and A. coriacea, and a ground cover of Cenchrus diliaris, 
Paspalidium jubfiorum, the annual creeper Operculina hrownii and sometimes Calotis multicaullis. 
The exotic species Ma! vastrum americanum is also common. 
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The alluvial flats away from the river may consist of clays, barns or stone-covered clays. The 
loamy flats are the most densely vegetated with a general cover of Acacia synchronicia, 
A. sclerospemia  and A. wanu as scrub up to 2-3m in height, with the smaller shrubs 
Cassia oligophvlla, Solarium lasiophvllum, Psoralea leucantha and P. ohovatus and the grasses 
Eriachne aristidea and Cenchrus ciliaris. The ground is generally bare but is densely covered with 
ephemeral species during good seasons. The clay flats are generally rather poorly vegetated with 
large bare patches. A. svnchronicia and A. wanyu occur in localised patches mainly on low, earthy 
banks. Other species present include grasses and annual species in good seasons. The clay soils 
on the plains and pediments of the Ashburton Valley are commonly covered with a surface layer 
of subangular stones which range in size from 5 to 10cm in diameter. The stones are derived from 
the harder Proterozoic outcrops on the north and south flanks of the valley and so consist primarily 
of dolomite, jaspilite and chert. These stones are considered to be shingle rather than gravel and 
these areas are referred to as 'shingle plains" (Beard. 1975). 

The flora of the shingle plains is characteristically poor. 	Scattered snakewood 
(Acacia xiphophvlla) occurs as a very spreading shrub or small tree up to 2m in height, sometimes 
with A. synchronicia or mulga. The small shrub Eremophila cunejfolia and Lepidium leptopetalum 
form the general ground cover and the succulent Sclerolaena divaricata and Atriplex lindley ssp. 
inflara may also be present. The density of the vegetation increases considerably on the washes. 
The main species include A. aneura, A. grashyi, A. citrinoviridis, A. wanyu and A. bivenosa. 

The shingle plains, such as those on Mininer Station in the Upper Ashburton, seem to be 
particularly sensitive to the effects of overstocking and provide some of the worst examples of 
degenerated pastoral country in Western Australia. The disappearance of the smaller shrubs and 
ephemeral species is followed by the death of Acacia species, leaving a bare stony desert (Beard, 
1975). 

The low hills of shale that protrude through the alluvial plains of the Ashburton Valley have little 
soil cover and only a very sparse vegetative covering of predominantly Cassia and Eremophila 
species up to 1 m tall rooted in the bedding planes of the rock. Occasionally stunted Acacia trees 
and 	shrubs up to 1.2m tall are present, including A. xiphophvlla, A. synchronicia, 
A. terragonophvlla and A. wanyu. These relatively barren rocky hills are not colonised by spinifex, 
presumably for climatic reasons. 

The northern boundary of the Ashburton is delineated by the abrupt geological transition to the 
Lower Proterozoic rocks of the Harnersley Plateau. The geological boundary coincides with the 
climatically controlled Acacia-Triodia boundary line. 
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C3.1.2 Kumarina Hills 

The Kumarina Hills area comprises high elevation and extensive plains, low hills which are often 
flat-topped and fringed with breakaways and upland sandplains with occasional dunes. As with the 
other Ashburton District units, this unit is dominated by species of Acacia including A. aneura, 
A. citrinoviridis, A. synch ronicia, A. tetragonophvlla, A. pruinocarpa, A. ligulata and A. grashyi. 
The mulga A. aneura is the most common species and it occurs in several different forms or 
ecotypes of which the most conspicuous is a tree with a graceful weeping habit. Much of the 
country resembles that of the Austin District, where a similar mulga association is also dominant, 
possibly due to the presence of granite. There are occasional sandplains vegetated with tree and 
shrub steppe, but the essential character of the Ashburton District is preserved by the numerous 
low ranges of Proterozoic rocks (Beard, 1975). 

Beard (1975) maps the low mulga woodland in the Kumarina Hills area as continuous mulga (aLi) 
and patchy mulga that may also occur in groves (aLp). Mulga scrub characteristically occurs on 
low, hilly country, particularly on granite. The floristic composition is similar to that of the plains 
but the height of the Acacia species is reduced to about 2m. The hilly country may consist of 
undulating stony stretches vegetated by open mulga scrub, or may be more dissected with 
numerous breakaways exposing the hardpan. The scrub above the breakaways is dominated by 
A. aneura, A. ligulata and A. grasbvi, while the pediment below is generally vegetated by a low 
mulga woodland over Triodia basedowii. 

Patchy mulga or mulga groves are found on plains wherethe well developed red-brown hardpan 
has been brought to the surface by erosion which exposes indurate pavements. These pavements 
are treeless and often remain as bare stony pavements, occasionally bordered by A. grasbyi. There 
is little other vegetation except for ephmeral species in season and, in some cases, forbs such as 
Ptilotus helipteroides or Lepidium leptophyllum. Consequently, the mulga woodland is frequently 
interrupted by open patches or may be reduced to groves following sand-filled depressions and 
channels in the hardpan. 

The annual Swainsona occidentalis will colonise the open patches where there is a tendency to salt 
accumulation and perennial halophytes such as the red samphire Halosarcia sp. and the saitbush 
Atriplex annicola appear in more saline areas. 

Hummock grasses such as Triodia basedowii and T. pun gens (mainly in the northern part of this 
area) are a regular component of the mulga association due to the arenaceous parent materials on 
which this country is based and the proximity of the Acacia-Triodia boundary. Hakea suberea is 
usually present in these patches of spinifex in association with the mulga, whilst A. linophylla is 
present only occasionally. There is a tendency for this association to open up to shrub steppe and 
distinct patches occur on the looser and deeper sands. 

Eucalyptus camaldulensis and the waterwood Acacia aff. coriacea occur in association with the 
watercourses in the hilly country at the headwaters of the Ashburton whilst E. coolabah occurs in 
major drainage lines and E. aff. dichromophloia and E. aspera along minor ones. 
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Spinifex plains with scattered Eucalyptus gamophvlla, Hakea suherea and species of Acacia are 
found on some sandy stretches in the Kumarina Hills area. Some of the smaller spinifex patches 
have a different floristic composition to this if groundwater is present. The soils in these areas are 
red sands containing nodules of calcium carbonate or more massive calcrete and are inhabited 
primarily by Triodia Ion giceps and more abundant populations of mulga (A. aneura), gidgee 
(A. pruinocarpa) and tree-size eucalypts, including E. coolahah, E. aff. dichromophloia, and 
E. aspera, as well as the mallee E. gamophvlla. Other associations on sandy areas include: 

E. oleosa with T. Ion giceps; 
H. suberea with T. pungens; and 
A. aneura with T. pungens. 

C3.1.3 Gascovne RanEes 

The vegetation of the Gascoyne Ranges area is generally sparse at all levels except for a dense, 
localised ground cover of ephemerals during wet seasons. 

The loam flats are typically vegetated by a low woodland of mulga (Acacia aneura) and gidgee 
(A. pruinocarpa) over numerous Eremophila species including E. fraseri. The mulga often forms 
groves, which occur in association with a variety of Acacia species (including A. pruinocarpa, 
A. linophylla, A. scierosperma, A. kempeana and A. tetragonophylla). The understorey tends to be 
a sparse cover of annual and perennial shrubs such as Grevillea sp., Canthium latfolium, 
Maireana sp., and the mulla mullas Ptilotus obovatus and P. rotundfolius  (Australian Groundwater 
Consultants, 1989). The stony plains and pediments tend to have lower and more open vegetation 
dominated by an A. aneura -A. xiphophylla association. As with the Ashburton Valley, the 
snakewood (A. xiphophvlla) becomes more dominant on the gravel or shingle plains with an 
understorey of halophytes such as Maireana planfolia, M. polyptervgia and M. melanocoma. 
These species tend to be replaced in more saline areas by Atriplex paludosa, M. pyramidata, 
E. maculata and Crazystylis subspinsecens. 

In contrast, the cracking clay 'crabhole" soils on plains tend to have a thick grassy cover 
dominated by Eriachne flaccida, Eragrostis aff. setifolia and a vetch, Lotus australis. Numerous 
clumps of the soft woody shrub Chenopodium auricomum and scattered stands of 
Eucalyptus coolabah up to 10-1 2m tall are also present. 

The small sandplains present in the eastern part of the Gascoyne Ranges area are inhabited by a 
hummock grassland of Triodia basedowii with scattered Eucalyptus gamophylla, whilst a scrub of 
Acacia aneura and A. linophylla are present in the west. 

The vegetation occuring on the rocky ridges is generally sparse and stunted and restricted to 
pockets of soil. The main species present include Acacia aneura, A. tetragonophylla and 
A. marginea over scattered Cassia spp., Eremophila spp. and Solanum spp. 	The grasses 
Eriachne sp. and Eragrostis sp. occur in rare pockets of deeper soil. 

The hills are similarly vegetated with low Acacia aneura and A. tetragonophylla and localised 
patches of A. grashvi over Eremophila species. The low stony hills that form the watershed of the 
Murchison have a more mixed cover of A. aneura, A. xiphophvlla, A. grasbvi and A. victoriae with 
an understorey dominated by Cassia species and Eremophila species. Halophytes, such as species 
of Maireana, Rhagodia and Arthrocnemum, may be present locally. 
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The fringing vegetation of the river flood plains supports a dense marginal vegetation in which the 
upperstorey is dominated by Eucalyptus camaldulensis, E. aspera, Acacia aneura and 
A. citrinoviridis. The floristic composition of the shrub layer is variable but the ground layer is 
often dominated by the introduced Cenchrus ciliaris, A. aneura and A. citrinoviridis which grow 
thickly along minor watercourses. 

C3.1.4 Carnegie Salient 

The Carnegie Salient forms a tongue of pastoral country projecting between the sandy regions of 
the Little Sandy Desert and the Wiluna Subregion, and the Little Sandy Desert and the Great 
Victoria Desert that is vegetated primarily by mulga woodlands (Beard, 1976). Mulga tends to 
occur as interrupted stands due to outcropping of the hardpan and occurs in association with 
Acacia pruinocarpa over Eremophila spp. and Cassia spp. 	Other species present include 
Ptilotus obovatus, Solanum lasiophvllum and numerous grasses and forbs. 

In most places the mulga merges gradually into extensive salt flats. Samphire communities occur 
in the lowest and wettest sections, whilst a Frankenia-Atriplex community tends to occur on 
relatively higher surfaces. Bare playa lakes also occur in this area. 

The mixed Acacia scrub that occurs on the sand ridges and hills is dominated by A. aneura, 
A. scierosperina, A. ligulata and A. linophvlla. 	Other species include Pittosporum sp., 
Hakea preissii, Eremophila oldfleldii, Grevillea sarissa and T. basedowii. 

The fringing vegetation of the major watercourses tends to be dominated by Acacia aneura, 
A. coriacea and A. scierosperma with Eucalyptus camaldulensis lining the deep perennial pools. 

C3.2 FAUNA 

The Acacia woodlands and shrublands of the Gascoyne Region are dominated by a highly mobile 
avian community and arboreal lizards. Mulga woodlands with a spinifex understorey support the 
richest fauna assemblages as the dense understorey provides niches for numerous reptiles and small 
mammals whilst the upper storey is exploited by foraging birds and bats. Trees such as Acacia 
pruinocarpa provide numerous hollows for nesting (Resolute Resources and Titan Resources, 
1991). 

A number of significant species inhabit Acacia scrub, including the Grey Falcon' 
(Falco hvpoleucos), which occurs as a rare non-breeding visitor in western parts of the Gascoyne, 
and the Southern Stone-curlew4  (Burhinus magnirostris), which occurs mainly in lightly wooded 
country with thickets or other daytime shelter (Storr, 1985). Similarly, the Grey Honeyeater' 
(Conopophila whitei) inhabits Acacia aneura and A. citrinoviridis thickets of the northern and 
eastern parts of the Gascoyne region. 

The Scarlet-chested Parrot' (Neophema splendida) occurs as a rare vagrant in mallee and Acacia 
scrub of eastern Western Australia and under suitable conditions it will breed rapidly before 
dispersing widely. Similarly, the highly nomadic Princess Parrot' (Polvtelis alexandrae) will 
appear during good seasons before breeding and departing after the young have fledged (Blackers 
et al. 1984; Storr. 1985a). In contrast, the Spotted Nightjar4  has resident populations throughout 
the Gascoyne region, though it may also occur as an autumn/winter visitor. This species is 
common in stony country and both roosts and breeds on the ground (Storr, 1985). 

W:sf2O38-2-363/DK'•71990) 	 DAMES & MOORE 



Goidjields Gas Pipeline 	 July 1994 
Public Environmental Review 	 Page C - 12 

Breakaways support a distinctive assemblage of fauna species dominated by geckos, Euros and 
Echidnas. Small caves and overhangs also provide shelter for Euros and Echidnas, as well as for 
bats and birds. 

Semi-permanent and permanent surface water is scarce in the Gascoyne Region. Consequently, the 
aquatic environment present in many of the major watercourses such as the Gascoyne River, 
provides an important resource for many resident and nomadic bird species, including such 
significant species as the Freckled Duck' (St ictonetta naevosa), Peregrine Falcon3  (Falco 

peregrinus), Major Mitchell's Cockatoo3  (Cacatua leadheateri) as well as species such as 

Steindachner's Tortoise (Chelodina steindachneri). The River Red Gums, in particular, contain 
numerous hollows for nesting, and the upper storey is utilised for foraging by birds and bats. The 
fringing vegetation of these watercourses also provides niches for many reptile, amphibian and 
small mammal species (possibly including the Bilby5. 

The samphire communities present along the margins of saline lakes in this region are known to 
support the Slender-billed Thombill4  (Acanthiza iredalei), though this species is considered to be 
scarce in the region (Storr, 1985). It is more abundant elsewhere in Western Australia, particularly 
in the coastal regions around Carnarvon. 

Of particular interest is the presence of a number of significant mammal species which also occur 
in similar habitats in the Pilbara region. These include the Black-footed Rock-wallaby' (Petrogale 
lateralis), Pebble-mound Mous& (Pseudomys chapmani), and Mulgara' (DasycerciLs cristicauda). 
In addition, the investigation corridor traverses the original distribution of the Lesser Stick-nest 
Rat2  (Leporillus apicalis). 

C4.0 MURCHISON REGION (AUSTIN BOTANICAL DISTRICT) 

C4.1 VEGETATION 

C4. 1.1 Wiluna Subregion 

The Austin Botanical District is essentially the mulga (Acacia aneura) region of Western Australia, 
as conditions within this District favour mulga more generally than in any other part of Western 
Australia. Mulga does not extend further to the west due to changes in the climate and soils and 
its distribution to the east is limited by unfavourable substrate types (Beard, 1976). 

The lower plains are typically covered with a low mulga woodland whilst the granite hills and 
rocky ranges are usually covered with shrubby Acacia aneura, A. grasvi, A. quadrimarginea and 
Hakea suberea. 	Acacia craspedocarpa, Cassia spp., Eremophila fraseri, E. folioissima and 
ephemeral species are common understorey species in the Wiluna Subregion with E. fraseri 
indicating stony ground and E. folioissima deep loam. 

The flora and vegetation of the red sandplains and ridges in this subregion are of particular interest 
and considered to be similar to those in the Great Victoria Desert. The general vegetation of the 
sandplains is hummock grassland with scattered trees and shrubs (mainly Acacia spp. and mallees 
such as Eucalyptus kingsmillii) and is mapped by Beard (1976) as tree and shrub steppe. The 
hummock grassland is dominated by Triodia basedowii, with T. pungens and Plectrachne melvillei 
present in some areas. E. gongylocarpa, a tree which may reach I 2m in height, is confined to 
areas of particularly deep sand whilst E. aff. dichromophloia is present in localised patches. 

LJ:,12s038.002-363IDK:P.799(1) 	 DAMES & MOORE 



Goldfields Gas Pipeline 	 July 1994 
Public Environmental Review 	 Page C - 13 

Other upperstorey species present in this area include Acacia pruinocarpa, A. linophylla, 
Pittosporum philh'raeoides, Santalum acuminatum, Brachychiton gregorii and Grevillea juncfolia. 
The understorey species may be classified as either soft shrubs (such as Euphorbia eremophila, 
Bonamia rosea, Jndigophera i,ztegrfolia and Prostanthera spp.) which tend to colonise areas 
following fire, and scierophyll shrubs (such as species of Acacia, Cassia and Eremophila) which 
tend to have a more permanent existence. 	Other species include the herbaceous 
Goodenia mueckiana, Kennedia pro repens and Scaevola parvifolia and the grasses 
Amphipogon caricinus and Era grostis eriopoda. 

Short linear sand ridges are also present in this region though these do not occur in regular parallel 
chains. The flora is considered by Beard (1976) to be considerably more restricted and includes a 
few species not normally present on the sandplains. 	Trees and shrubs include 
Eucalyptus gongylocarpa, Acacia ligulata, A. linophylla, 	Callitris columellaris, 
Grevillea stenobotrva and G. junczfolia. There is a general cover of Thryptomene maisonzeuvii, 
but the spinifex Triodia is generally sparse or absent. 

Halophyte communities commonly occur on greenstone hills, salt flats and playa lakes. Much of 
this vegetation has been heavily disturbed by mining and pastoral activities so that it is difficult to 
determine the nature of the original vegetation. However, it appears that these communities are 
primarily a scrub of Acacia aneura, A. quadrimarginea and A. linophylla with open salty patches 
of Maireana pyramidata and Eremophila pterocarpa. Moderately saline areas support an open 
woodland of A. aneura over Eremophila fraseri, Cassia spp., Rhagodia spp. and Maireana spp. as 
well as a variety of annual grasses and forbs. The range of halophytes increases with increasing 
salinity, whilst the most saline areas are typically inhabited by samphire communities. 

Lake Miranda is a gypseous lake located north of Leinster that is traversed by the Mt Keith West 
Option. The gypseous material is known as "kopi" and has been blown into dunes which alternate 
with more saline flats. The saline flats support samphire communities whilst the kopi dunes 
support a restricted and specialised flora and are generally treeless. Those species present include 
Grevillea sarissa, Maireana spp., Sclerolaena fimbriolata, Zygophyllwn sp. and Lawrencia helmsii 
(which only occurs in this habitat type). Kopi may also occur on flats, which support a similar 
flora as well as Atriplex lindleyi ssp. inflata, Frankenia pauciflora and samphires. 

A belt of open Acacia scrub over Atriplex vesicaria and Maireana pyramidata is present around 
the margins of the lake where salinity is reduced, whilst patches of caicrete further out are 
vegetated by A. scierosperma over the forb Helipterum sterilescens. A mulga woodland gradually 
forms as the salinity decreases. 

A similar zonation occurs in the fringing vegetation of Lake Way. The vegetation in the areas 
immediately surrounding the salt lakes and on the low saline flats draining into these lakes mainly 
consists of halophytic shrublands dominated by or almost exclusively populated by samphires. 
These grade back into low mixed chenopod shrublands on adjacent but somewhat higher drainage 
flats and slopes, and taller chenopod shrublands on upper slopes and along drainage lines. The 
main species in these areas are species of Atriplex, Maireana and Enchylaena, while species of 
Lvcium, Craz-vstvlis, Muehienbeckia and Olearia are present in less saline areas. These halophytic 
communities are usually bordered by a taller halophytic "mulga" - chenopod association and/or by 
other salt tolerant fringing strand communities dominated by, for example, Muellerolimon 
salicorniaceum and Melaleuca uncinata (Blackwell & Trudgen, 1980). 
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Acacia aneura and A. scierosperma form scrub on caicrete platforms, which are dissected with 
drainage channels inhabited by a Eucalyptus carnaldulensis woodland. 	This association is 
commonly found along the discharge into Lake Way at Wiluna and in areas east of Wiluna. The 
ground cover includes species of Cassia and Eremophila but is quite sparse in places due to the 
impact of drought, grazing and subsequent erosion. Microhabitat variation also has a marked 
effect on the density and height of the plants. For example, run-on areas tend to have conditions 
which are more favourable for seed germination and establishment, and support denser vegetation 
(Blackwell & Trudgen. 1980; Lancaster & Associates, 1981). 

C4.1.2 Laverton Subrenion 

The vegetation of the Laverton Subregion is generally sparse. The loamy plains and slopes support 
a low mulga woodland whilst the more rocky hills support a scrub of Acacia aneura and 
A. quad rimarginea with Eremophila leucophylla and Ptilotus ohovatus. The more gentle slopes 
support mulga of medium height and often have open salty patches which may support 
Hakea preissii and Maireana pvramidata. Other understorey species include Eremophila granitica, 
E. compacta, E. dielsiana, Cassia nemophilla and other Cassia species, various ephemeral species 
and Stipa sp. 

The sandplains have a vegetation cover similar to that of the Great Victoria Desert, comprising 
Triodia basedowii with scattered Eucalyptus gongylocarpa, E. youngiana and E. oleosa. Linear 
sand ridges occur in places which typically support Acacia aneura with an understorey of 
A. ramulosa. Salt flats and samphire pans typically occur between the ridges. 

C4. 1.3 Barlee Subregion 

The Barlee Subregion has high-lying, generally gently undulating country with extensive 
sandplains and occasional hills and ranges. This subregion is one of transition towards the south 
where it bounds with the Southwestern Interzone (Coolgardie Botanical District). The principle 
distinguishing feature of the Barlee Subregion is the composition of its sandplains, which exhibit 
an interesting mingling of the northern tree steppe flora with its eucalypts and hummock grass and 
the richer southern scrub heath with its sclerophyll shrubs (Beard, 1976). The distribution of these 
vegetation types reflects the distribution of two distinct soil types, with a calcareous hardpan 
overlain by an orange-red sand to 450mm deep under the tree steppe and a friable yellow-brown 
sand over a red and more earthy soil beneath the heath elements. 

The basic vegetation catena or mosaic comprises: 

a mixture of tree steppe and scrub heath on extensive sandplains; 
Acacia scrub on hills, dominated by mulga in the north and A. acuminata, 
A. quadrimarginea and A. ramulosa in the south; 
A. aneura and A. quad rimarginea over Eremophila spp., Scaevola spinescens and 
Ptilotus obovarus on very stony hills and ridges; 
low mulga woodland on plains; 
granite outcrops supporting mixed Acacia species, Thrvptomene spp., Calvcopeplus helmsii 
and Micromvrrus imbricata; and 
halophytic communities in low-lying saline areas. such as the Lake Ballard-Lake Marmion 
drainage line. 
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The mulga often occurs in association with other tree species including the cypress pine 
Callistris columellaris, Bursaria spin osa, Brachychiton gregorii and the eucalypts 
Eucal-vptus oleosa, E. loxophieba, E. kin gsmillii and E. oldfieldii, though the distribution of these 
species is variable. Understorey species include Olearia propin qua, Cassia nemophilla, mixed 
Eremophila spp. and annual grasses such as Era grostis sp. and Stipa sp. 

The association between mulga and species such as Callitris columellaris, sheoaks, 
Eucalyptus oleosa and other eucalypts such as E. oleosa becomes more pronounced in the 
transition to the Coolgardie Botanical District and there may be outliers of eucalypt woodlands. In 
the south there are eucalypt woodlands with Atriplex and Eremophila understoreys and halophytes 
on salt flats, which are shown and described by Beard (1981) as the Kurnalpi and Broad Arrow 
vegetation systems. This transition in flora and vegetation indicates a change from siliceous to 
calcareous hardpan in the soil (Beard, 1976). 

C4.2 FAUNA 

The most complex habitat in the Murchison region is the river gum woodland fringing major 
watercourses and drainage lines. A relatively dense and species rich vegetation occurs wherever 
moisture consistently occurs in the ground, which in turn provides a wide variety of insects, fruits, 
seed and nectar for reptiles and birds. In addition, the branches and hollows of eucalypts provide 
roosting and nesting sites for birds and shelter for most, if not all, microchiropteran bats (Lancaster 
& Associates, 1981). 

Ephemeral wetlands in claypans or creeks also play an important role as fauna habitats and refuges 
from drought. The condition of these wetlands depends on rainfall patterns and the fauna which 
rely on this habitat type for food, shelter, breeding (particularly frogs) or other resources are 
adapted to its transient nature and survive droughts by migrating to other areas of surface water or 
burrowing. Even intermittent creeks carry damp soil in which leptodactylid frogs and possibly 
Steindachner's Tortoise, burrow to survive dry conditions. The Desert Tree Frog (Litoria rubella) 
and possibly the Children's Python (Liasis childreni) appear to also rely on this resource 
permanently (Lancaster & Associates, 1981). 

The widely occuring low open Acacia woodlands and shrublands on undulating plains also support 
a wide variety of species, which are dominated by a highly mobile avian community and arboreal 
lizards. In terms of abundance, the arboreal skink (Egernia depressa) is common among dead 
Acacia trunks along with the gecko (Gehyra variegata). The most common bird species include 
the Chestnut-rumped Thornbill (Acanthiza uropygialis), Galah (Gacatua roseicapilla), Cockatiel 
(Nvmphicus hollandicus), Little Wood Swallow (Artamus minor) and Red-capped Robin (Petroica 
goodenovii). Mammals such as the Euro (Macropus robustus), Red Kangaroo (Macropus rufis), 
Echidna (Tachyglossus aculeatus) and the Sandy Inland Mouse (Pseudomys hermaiznshurgensis) 
are also relatively common (ecologia, 1990). 

Granite hill and breakaway habitats support a distinctive but species-poor fauna. The main species 
include Euros, Echidnas, bats, cave crickets and feral Goats (Capra hircus), which use the small 
caves and overhangs for shelter. The gecko (Gehyra variegata) is the most abundant reptile in this 
habitat type (ecologia, 1990). 
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The caves and rock shelters of the Barr Smith Range are important to the survival of wildlife such 
as Echidnas, Euros, large monitors (Varanus spp.) and as bats, such as the Little Cave Bat 
(Eptesicus finlavsoni). In addition, some of the protected habitats of the range may also harbour 

isolated populations of the frog (Pseudophryne occidentalis) and the Fat-tailed Antechinus 

(Pseudantechinus woollevae) (Australian Consolidated Minerals, 1990). 

Scattered signs of the Echidna have also been noted in the Yakabindie Project Area, which is in 
keeping with the known low densities of and populations of this species (Strahan, 1983). 
Conversely, the Euro and Red Kangaroo were moderately common (ecologia, 1990). 

The distribution of samphires in the investigation corridor tends to be restricted to the shores of 
Lake Way and other saline lakes and surrounding saline depressions. In general, this habitat type 
does not support amphibians or reptiles. However, the distribution of the Western Painted Dragon 
(Amphibolurus salinarum) may be restricted to this habitat type. In addition, a number of bird 
species such as the Calamanthus (Sericornis fuliginosus) and the Slender-billed Thornbill4  

(Acanthiza iredalei) are largely restricted to samphire habitats. Though widespread in samphires 
and chenopodiaceous steppes around saline basins from central coastal Western Australia to inland 
New South Wales, the Slender billed Thornbill appears to have become rare and may even be 
locally absent in this habitat in inland Western Australia (Lancaster & Associates, 1981). 

Chenopodiaceous steppe within the corridor, is limited to the less saline margins of Lake Way and 
other saline lakes and surrounding depressions and flats. Whilst this habitat appears to support a 
richer and more abundant fauna than samphires, it is the preferred habitat of only a few birds, 
including the Thick billed Grasswren (Amytornis textilis) (Lancaster and Associates, 1981). 

None of the birds or mammals found in the Murchison are restricted to this region. However, the 
Goldfields Bullfrog (Neohatrachus wilsmorei) and the Hooded Snake (Unechis monachus) are 
restricted to the Murchison and Goldfields regions whilst Steindacher's Tortoise (Chelodina 
steindachneri) is restricted to the Pilbara, Gascoyne and Murchison regions. 

Most of the native mammals which occur or are expected to occur in this area are Eyrean in 
biogeographic affinities. The only predominantly mesic southwestern species which may occur is 
the Fat-tailed Dunnart (Sminthopsis crassicaudata). Of the Eyrean species, the Little Cave 
Eptesicus (Eptesicus pumilus) and the Wongai Ningaui (Ningaui ridei) are near the southern limits 
of their range (ecologia, 1990). 

The presence of two significant mammal species, the Black-footed Rock-wallaby' (Petrogale 
lateralis) and the Mulgara' (Dasycercus cristicauda), is of special interest. Both species have been 
captured in recent times, and the Mulgara is known to occur in the Wanjarri Nature Reserve. In 
addition, the investigation corridor traverses the original distribution of the Lesser Stick-nest Rat2  
(Leporillus apicalis). Disused nests have been found in the Wanjarri Nature Reserve. 
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The largely and Eyrean component of the mammal fauna is repeated in the herpetofauna. 
Approximately half of these species have a predominantly and distribution, whilst a few species, 
such as Stimson's Python (Morelia stimsoni) and Goulds Goanna (Varanus gouldii), have a 
predominantly and distribution with range extension into the South West. Gehyra variegata, 
Heteronotia hinoei and Lialis burtonis occur mainly in arid and semi-arid habitats and have 
Australia-wide distributions. Only three species, Neohatrachus kunapalari, N. wilsmorei and 
Ctenophorous ornatus, are mesic southwestern in their distribution, with the Yakabindie project 
area representing the northern limit of their range (ecologia. 1990). 

Within the frogs. Cvclorana maini and C. plat-vcephalus are at their southern limits, while 
Neohatrachus cent ralis is at the southwestern extremity of its range. Similarly, Diplodacrvlus 
strophurus and Varanus cautiolineatus are near their southeastern distribution limits (ecologia, 
1990). 

However, in contrast to the mainly and Eyrean mammals, numerous mesic southern bird species 
such as the Splendid Fairy Wren, Regent Parrot, Western Magpie (Gymnorhina tibicen dorsalis) 
and Grey Currawong, are present and are considered to be at the northern limit of their range in 
the Yakabindie area. Arid northern species, such as Bourke's Parrot, Spotted Bowerbird 
(Ptilonorhvnchus maculatus) and the Grey Honeyeater' (Conopophila whitei), are at their western 
or southwestern distribution limits (ecologia, 1990). 

The Peregrin Falcon3  (Falco peregrinus) is a rare visitor to the Murchison region, occuring mostly 
in autumn and winter and it appears that Major Mitchell's Cockatoo3  (Cacatua leadbeateri) also 
occurs in this region (Dell and How, 1992). The Scarlet-chested Parrot' (Neophema splendida) and 
the highly nomadic Princess Parrot' (Polvtelis alexandrae) occur as casual visitors during good 
seasons in the Murchison region before breeding and departing after the young have fledged 
(Blakers et a!, 1984; Storr, 1985). 

In contrast, the Spotted Nightjar4  is moderately common and generally prefers to inhabit sparsely 
vegetated or stony country, where it roosts and breeds on the ground (Storr, 1985). Similarly, the 
Southern Stone-curlew (Burhinus magnirostris)4  is present throughout the region in stony or bare 
ground including claypans. 

The natural environment of the Murchison region appears to have been seriously degraded, 
particularly in areas such as Lake Way, and the populations of indigenous animals depressed in 
comparison to their diversity and abundance elsewhere. Continual stocking with sheep and, to a 
lesser extent, with cattle over the last 50 years or so seems to be the likely cause of much of this 
degradation. Whilst there are no quantified data that provide direct evidence of the deleterious 
effects on wildlife from degradation of the vegetation, it appears that the impact on habitats such 
as Atriplex steppe and the alluvial mulga and eucalypt woodlands has in turn resulted in the Thick 
billed Grasswren and other animals of these habitats becoming rare in the region (Lancaster and 
Associates, 1981). 

Whilst grazing pressure seems to have less impact on the sand plain hummock grasslands with 
mulga or mallee species, these habitats are affected by fire as too frequent burning tends to hinder 
regeneration of wildlife as well as of vegetation. Fauna affected in this way include spinifex-
inhabiting birds such as the Crowned Emu Wren (Stipiturus ruficeps), Striated Grasswren 
(Amvtornis striatus), Spinifex Bird (Eremiornis carteri), mammal species, such as Ningaui ridei, 
Sminthopsis ooldea and Pseudomys hermannshurgensis, and a number of reptiles. 
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C5.0 COOLGARDIE REGION (COOLGARDIE BOTANICAL DISTRICT) 

C5.1 VEGETATION 

The Coolgardie Botanical District is a special intermediate region, with vegetation possessing 
features of both Eremaean and Southwestern Botanical District vegetation. Consequently, it is also 
called the Southwestern Interzone. One physiographic unit, the Coolgardie Plateau, is traversed by 
the investigation corridor. The part of the Coolgardie vegetation system crossed by the corridor is 
principally eucalypt woodland with areas of halophytic vegetation and grassland. 

The eucalypt woodlands of the Coolgardie Region have a rich and varied species composition and 
the Region is considered to be an area of maximum species density of the genus Eucalyptus. The 
lower slopes and flats of the Coolgardie Plateau tend to have very calcareous soil and are typically 
vegetated by Eucalyptus salmonophloia in association with E. lesouefii, E. salubris and 
E. Jon gicornis. 	The woodlands of the middle slope comprise mainly E. lesouefii with 
E. salmonophloia, E. oleosa, E. transcontinentalis and E. campaspe, whilst the ridges support a 
woodland of E. torquata - E. lesouefui, which is restricted to the Coolgardie area. Other tree 
species include E. clelandii, E. campaspse, Casuarina cristata and Grevillea nematophylla. 

Two principal types of understorey occur in association with these eucalypt woodlands. The 
presence of these "saitbush" (Atriplex) and "broombush" (Eremophila and Melaleuca) understoreys 
is not directly related to the nature of the upperstorey but appears to be controlled by the pH of the 
soil. 

Large salt flats incorporating playa lakes occur at the lowest points of the terrain and are 
surrounded by shrublands of the saltbush Atriplex and the bluebush Maireana. Casuarina cristata, 
Myoporum plaz-vcarpum and scattered Acacia spp. are also known to occur in this association. 

C5.2 FAUNA 

The Kalgoorlie region lies near the boundary of two major zoogeographic regions, the mesic South 
West and the and Central Australian Eyrean Region. Whilst the Eyrean zoogeographic region is 
typified by arid-adapted fauna, the South West region contains both south-eastern Bassian and 
Eyrean faunal elements in addition to having a high level of endemism. Consequently, the 
investigation corridor crosses a transition zone which supports species representative of both 
zoogeographic regions and has a high species richness (Landcorp, 1992). 

This region appears to be a zone in which the ranges of species with predominantly southern or 
northern distributions overlap. The presence of the mammal species Notomvs mitchelli, Pseudomvs 
bolami, and Ningaui yvonneae and the frog species Neobatrachus centralis and N. sutor in the 
Kalgoorlie region represent the southern limits of their ranges. However, a few species such as 
Lerista picturata and Morethia obscura have a predominantly and sub-coastal distribution with 
range extensions into the South West. Only a few species, such as the Fat-tailed Dunnart 
(Sminthopsis crassicaudata) and Gould's Snake (Rhinoplocephalus gouldii), are predominantly 
mesic southwestern in their distribution. Two bat species, Chalinolobus mono and Eptesicus 
regulus, have Bassian affinities with distributions spanning the southwest, southeast and subcoastal 
areas of the southwest (Landcorp, 1992). 
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The widespread mixed eucalypt woodlands provide the most structural diversity of all fauna 
habitats in the Coolgardie region, which in turn provides a rich array of ecological niches 
dominated by both a resident and a highly mobile avian community and arboreal and fossorial 
reptiles. The tall eucalypts contain numerous hollows for nesting and the upper storey is utilised 
for foraging by birds and bats. Smooth-barked eucalypts such as the Salmon Gums and Gimlets 
provide suitable habitat for the gecko (Oedura reticulata), whilst dead logs and extensive litter 
beds commonly support fossorial species, such as the skink (Lerista muelleri), the arboreal gecko 
(Gehvra variegata), the legless lizard (Delma australis), and burrowing frogs. such as 
Neohatrachus sutor (Landcorp, 1992). 

Mammals of the eucalypt woodlands include the Pygmy Possum (Cercartetus concinnus) and 
dunnarts (Sminthopsis sp.). 	These species all have predominantly Southwestern affinities 
(Department of Regional Planning and the North West and Department of Planning and Urban 
Development, 1989). Major Mitchell's Cockat003  (Cacatua leadheateri) and the Square-tailed 
Kite4  (Lophoitincia isura) may also occur in areas of eucalypts, the former particularly near water. 

Eucalypt woodlands over Triodia spinifex on sandy soils and associated shrublands also provide 
many niches for a variety of species, including species of the small carnivorous marsupials Ningaui 
and Sminthopsis. This association represents a transitional habitat between the and xeric central 
spinifex sandplains and the mesic eucalypt woodlands and so supports fauna from both these 
zoogeographic regions. A small number of species such as the Desert Skink (Egernia inornata) 
may be largely confined to this habitat (Landcorp, 1992). 

The rich floristic nature of the dense heath and shrubland vegetation attracts a large number of 
nectarivorous and insectivorous bird species such as robins and honeyeaters. This association is 
rich in insects, which support a diverse reptile fauna within the litter layer, including Diplodactylus 
mainii, D. puicher and Delma australis (Landcorp, 1992). 

Granite outcrops provide a variety of unique micro-habitats. Exfoliating rock slabs, small boulders, 
loose soils and porous leaf litter encourage numerous species including geckos, frogs (such as 
Pseudophryne occidentalis) and the Black-footed Rock-wallaby' (Petro gale lareralis). The Ornate 
Dragon (Ctenophorous ornatus) is only found on granite rocks (Department of Regional Planning 
and the North West and Department of Planning and Urban Development, 1989). 

Hilly country is likely to support the Peregrine Falcon3  (Falco peregrinus), which occurs as an 
occasional winter visitor, whilst sparsely vegetated or stony habitats are known to support the 
Spotted Nightjar4  (Eurostopodus guttatus), which is relatively common in the southwest of this 
region. The Malleefowl' (Leipoa ocellata) was also previously widespread in this region but is 
now considered to be scarce or absent (Dell and How, 1985; McKenzie et a!, 1992). 

Notes: 	1. 	Species protected under Schedule I of the Wildlife Conservation Act. 
Species protected under Schedule 2 of the Wildlife Conservation Act. 
Species protected under Schedule 4 of the Wildlife Conservation Act. 
Species listed in CALM's 1993 Reserve Species List of Animals. 
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APPENDIX D 
NATURAL AND SOCIAL CONSTRAINTS 

D1.0 INTRODUCTION 

A primary objective of the field assessment undertaken in April 1994 was to identify those features 
present in the investigation corridors which represent constraints to pipeline construction and 
operation. A list of these natural and social features is presented in Appendix Dl (Figure Dl) and 
Appendix D2 (Figure D2). respectively. 

The majority of these features will be avoided where possible by the final route alignment. 
However, a number of features cover a more extensive area and so cannot be completely avoided. 
Strategies which will ensure that disturbance of those features is minimised and managed in an 
appropriate manner are summarised in this appendix. The section of the Public Environmental 
Review which provides further detail on the nature of the constraint and proposed management 
strategies is also indicated. 

* 	* 	* 
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APPENDIX Dl 

NATURAL CONSTRAINTS 

Location 

Constraint No. Corridor Feature Proposed Management Strategy Re!et'ant Sections 
co-ordinates (refer 

Figure_DI)  

Fortescue/Ashburton Option 1 210  36' 36" 1 Hills across width of corridor. Avoided'. 
1160  0' 52" 

Fortescue 210 43' 58" 2 Robe River. Minimise vegetation disturbance. 6.1.1 
116° 10' 6" Avoid significant fauna habitats. 6.1.4 

Erosion control measures. 6.1.5 
Rehabilitation. 6.2 

8.1 

Fortescue 210  45' 29" 4 Breakaways at head of drainage line. Avoided'. 
116° 11' 30" 

Fortescue 210  49' 10" 9 River gums and coolabahs in channels of Avoid if possible. 6.1.1 
1160  19' 22" Jimmawurrada Creek near Six Mile Well. Minimise disturbance of vegetation. 6.1.5 

Erosion control measures. 6.2 
Rehabilitation. 

Fortescue 210 52' 16" II Hills. Avoided'. 
1160  26' 20" 

Fortescue Between 13 Low ranges. Avoided'. 
210 53' 0" 
1160  31' 50" 
and 
210  52' 22" 
1160  37' 21" 

Fortescue 210  52' 17" 12 Breakaways. Avoided'. 
1160  36' 58" 

Note: 	1 	Avoided - This feature will be avoided in the final route alignment definition. 
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APPENDIX DI 
NATURAL CONSTRAINTS 

(continued) 

Location 

Consrrainr No. Corridor Feature Proposed Management Strategy Relevant Sections 
Co-ordinates (refer 

Figure DI)  

Fortescue 210  52' 24' 14 Potential Pebble-mound Mouse habitat. Avoid habitat where possible. 6.1.4 
1160  38' 16" 

Fortescue 21 0  48 46" 7 Robe River. Minimise vegetation disturbance. 6.1.1 
1160  42' 28" Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Fortescue 210  45' 19" 5 Kumina Creek. Minimise vegetation disturbance. 6.1.1 
1160  45' 6" Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Fortescue 210  48' 46" 8 Cracking clay/gilgai habitat. Avoided'. 
1170  18' 32" 

Fortescue Between 10 Fortescue River in northern part of corridor. Avoided'. 
210  50' 17" 
1170  33' 6" 
and 
21°  52' 8" 
1170  41' 49" 

Fortescue 21° 52' 57" 15 Fortescue Valley grasslands. Avoid where possible. 6.1. 
1170  42' 24" 

Fortescue 220  14' 22" 19 Cracking clay/gilgai habitat. Avoided'. 
1180  29' 23" 

Note: 	I 	Avoided - This feature will be avoided in the final route alignment definition. 
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APPENDIX DI 
NATURAL CONSTRAINTS 

(continued) 

Location 

constraint No. Corridor Feature Proposed Management Strategy Relet'ant Sections 
co-ordinates (refer 

Figure DI) 

Fortescue 220  16' 20" 21 Cracking claylgilgai habitat. Avoided'. 
1180  34' 31" 

Fortescue Between 22 Dense, healthy, continuous mulga. Minimise vegetation disturbance. 6.1.1 
220  16' 20" Surface drainage requires special consideration. 6.1.8 
1180  34' 31" Rehabilitation. 6.2 
and 
220  18' 26" 
1180  38' 17" 

Fortescue 220  24' 45" 23 Hill. Avoided'. 
1180  52' 53" 

Fortescue 220  25' 57" 25 Hills. Avoided'. 
1180  55' 32" 

Fortescue 220  32' 47" 28 Low ridges. Avoided'. 
119°  1244" 

Fortescue 220  32' 47" 31 Weeli Wolli Creek Minimise vegetation disturbance. 6.1.1 
1190  12' 44' Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Fortescue South and 36 Drainage line. Minimise vegetation disturbance. 6.1.1 
southeast of Old Bilby habitat. Erosion control measures. 6.1.5 
Mia Bore: Sandhill and plains vegetation Further survey required to identify extent of Bilby 6.1.4 
220  44' 25" (uncommon in Hamersley Ranges). habitat. 6.2 
1190  32' 11" Avoid significant fauna habitat. 

Note: 	1 	Avoided - This feature will be avoided in the final route alignment definition. 	 Wsc/28038-002363/DKP71990) 

bl- 
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APPENDIX Dl 
NATURAL CONSTRAINTS 

(continued) 

Location 

Constraint No. Corridor Feature Proposed Mana,e,nent Strategy Relevant Sections 
Co-ordinates (reftr 

Figure_DI)  

Fortescue 22° 52' 55" 37 Soil type prone to erosion. Erosion control measures. 6.1.5 

119° 42' 17' Rehabilitation. 6.2 

Fortescue Near 42 Minor watercourse. Minimise vegetation disturbance. 6.1.1 

230  13 07" Erosion control measures. 6.1.5 

1190  54' 08" Rehabilitation. 6.2 

Fortescue Near 44 Northernmost of a series of ridges that ends Avoided'. 

230  15' 21" at the old weir north of Ophthalmia Dam. 
1190  53' 10"  

Fortescue 230  IS' 28" 45 Ethel Gorge Area: Minimise vegetation disturbance. 6.1.1 

1190  53' 17" Ridges. Erosion control measures. 6.1.5 

Creek crossings. Rehabilitation. 6.2 
8.2 

Fortescue 230  12' 12" 41 Fortescue River. Minimise vegetation disturbance. 6.1.1 

1190  54' 6" Erosion control measures. 6.1.5 
Rehabilitation. 6.2 

Fortescue Sylvania Station: 54 Rocky outcrops and low ridges (Prairie Avoided'. 
23° 36' 1" Land System). 
1190  46' 41' 

Fortescue 230  45' 24" 58 Breakaways. Avoided'. 
1190  4449"  

Fortescue 240  16' 37" 63 Rocky ridges. Avoided'. 
1190  43' 18' 

Note: 	I 	Avoided - This feanire will be avoided in the final route alignment definition. 	 1iO:s&2tO38(263/OKI'•7I9O1h 
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APPENDIX DI 
NATURAL CONSTRAINTS 

(continued) 

Location 

Co-ordinates 
constraint No. 

(refer 
Corridor Feature Proposed Management Strategy Relevant Sections 

Figure DI) 

Foilescue 240 22' (ii" 64 Eremop/iila appressa ms (appears to be Avoid known locations. 6.1.2 
119° 41 	12" restricted to western edge of Fortescue 

Corridor). 

Ashburton Option I 21° 45' 10" 3 Hills. Avoid if possible. 
1160  4' 18" 

Ashburton Option 1 21° 45' 40" 6 Robe River. Minimise vegetation disturbance. 6.1.1 
1160  03' 57" Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Ashburton Option I 21 0  55' 35" 16 Cliffs. Avoid cliffs. 6.1.1 
1160 	I' 54" Watercourse. Minimise vegetation disturbance. 6.1.5 

Erosion control measures. 6.2 
Rehabilitation. 

Ashburton Option I Between 17 Hills. Avoided'. 
22° 012" 

116° 3' 37" 

and 

22° 0' 29" 

1160  6' 	14' 

Ashburton Option I 220  7' 5" 18 Drainage lines to east of Red I-till. Minimise vegetation disturbance. 6.1.1 
116° 3' 26" Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Note: 	I 	Avoided - This feature will he avoided in the fInal route alignment definition. 
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APPENDIX DI 
NATURAL CONSTRAINTS 

(continued) 

Location 

constraint No. Corridor Feature Proposed Management Strategy Rele rant Sections 
co-ordinates (refer 

Figure DI)  

Ashburton Option I 22° 14 35" 20 Cane River. Minimise vegetation disturbance. 6.1. I 
1160  6 8" Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Ashburton Option 1 220  25' 24" 24 Mt Stuart. Avoided'. 
116° 3'9" 

Ashburton Option 1 220  27' 34" 26 Urandy Creek. Avoided'. 
116° 3' 2" 

Ashburton Option 1 220  27 34" 27 Duck Creek. Minimise vegetation disturbance. 6.1.1 
1160  3' 23° Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Ashburton Option 2 22° 35 0" 33 Low-lying area of eucalypts (E. coo!aba!z), Avoided'. 
1160  4 0" on Ashburton R. floodplains.  

Ashburton Option 2 Between Boolaloo 34 Linear dunes and sandplains (Giralia Land Avoided'. 
Homestead and System). 
North of Mt Price 

Ashburton Option 2 220  38' 0" 35a Low rocky ridges. Avoided'. 
1150  41' 30' 

Ashburton Option 2 22° 36' 0" 35 Low hills. Avoided'. 
1150  41' 30" 

Note: 	1 	Avoided - This feature will be avoided in the final route alignment definition. 	 Lru:s&28038.002.363/DK.F'.71990) 
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APPENDIX DI 
NATURAL CONSTRAINTS 

(continued) 

Location 

co-ordinates 

Constraint No. 

(refer 
Corridor Feature Proposed Management Strategy Rele'ant Sections 

Figure DI) 

Ashburton Option 2 Between 33(XXX) 32 Linear dunes and sandplains (Giralia Avoided'. 
and 32000) Land System). 
220  34' 0" Granite rocks (Boolaloo Land System). 
1150  46' 0' 

Ashburton Option 2 Across most of 30 Ridges west of Mt Edith. Avoided'. 
corridor between 
220  33' 32" 
116°  324" 
and 
22°  38' 4" 
116°  105 

Ashburton Approximately 38 Rocky ridges and hills. Avoided'. 
between 
22° 54' 1" 
1160  48' 18" 
and 
220  55' 16" 
1160  50 56' 

Ashburton 220  58' 07" 39 Beasley River. Minimise vegetation disturbance. 6.1.1 
1160  55' 58" Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Note: 	I 	Avoided - This feature will be avoided in the final route alignment definition. 	 1E1:scxf2908.(X)2-363/I)K:P.7199(I) 
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APPENDIX Dl 
NATURAL CONSTRAINTS 

(continued) 

Locanon 

Constraint No. ('orridor Feature Proposed Manage,nent Strategy Re/c rant Sections 
Co-ordinates (refer 

Figure DI) 

Ashburton 230 3' 30" 40 Numerous hills and ridges, especially in Avoided. 

1170  2' 56' Capricorn (sandstone) and Kooline (shale) 

Land Systems. 

Ashburton 230  14' 52' 43 lUlls of steeply bedding rock (Kooline Land Avoided'. 
1170  24' 00" System).  

Ashburton 230  15' 56" 46 Seven Mile Creek. Minimise vegetation disturbance. 6.1.1 
1170  28' 45" Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Ashburton 230  21' 50" 47 Seasonally inundated cracking clay/gilgai Avoided'. 
1170  42' 21" with dense vegetation scattered in this area 

(west of Turee Creek). 

Ashburton Near 48 Numerous small rock outcrops and Avoid where possible. 

230  22' 40" watercourses on Mininer Station. Minimise vegetation disturbance. 6.1.1 
1170  44' 59" Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Ashburton 23° 30' 01" 49 Low hills and drainage lines. Avoid where possible. 
1170  55' 42" Minimise vegetation disturbance. 6.1.1 

Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Note: 	I 	Avoided - This feature will he avoided in the final route alignment definition. 	 LEJf28038•02-363IDK:P-7I99(l) 
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APPENDIX Dl 
NATURAL CONSTRAINTS 

(continued) 

Location 

Constraint No. Corridor Feature Proposed Management Strategy Relevant Sections 
co-ordinates (refer 

Figure DI) 

Ashburton Beginning at 29 Gullies and breakaways. Avoid where possible. 
230  32 47" Minimise vegetation disturbance. 6.1.1 
1180  08 24" Erosion control measures. 6.1.5 
and running East Rehabilitation. 6.2 
for 7km 

Ashburton 23° 33' 15" 53 Angelo River and tributaiy. Avoid where possible. 
1180 	12' 	19" Minimise vegetation disturbance. 6.1.1 

Erosion control measures. 6.1.5 
Rehabilitation. 6.2 

Ashburton Turee Creek 51 Clay/sand soils easily eroded. Erosion control measures. 6.1.5 
Station: Rehabilitation. 6.2 
approximately 
23° 33' 0" North 

Ashburton 230  33' 14" 52 Angelo River. Minimise vegetation 	disturbance. 6.1.1 
1180  44' 14" Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Ashburton 23° 32' 34" 50 Tunnel Creek. Minimise vegetation disturbance. 6.1.1 
1180  54' 44" Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Ashburton 230  38' 08" 56 Low breakaways. Avoided'. 
1190  24' 37" 

Ashburton 230  37' 30" 55 Low ridges and piles of granite boulders. Avoided'. 
1190  31' 02" 

Note: 	I 	Avoided - This feature will be avoided in the final route alignment definition. 	 LEJ:soc/2803002.363/DKP7I99(I) 
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APPENDIX DI 
NATURAL CONSTRAINTS 

(continued) 

Location 

constraint No. Corridor Feature Proposed Managenenr Strategy Relevant Sections 
Co-ordinates (refer 

Figure DI) 

Ashburton 230  41' 09" 57 Soil type prone to erosion/gullying. Erosion control measures. 6.1.5 

1190 3 V 39" Rehabilitation. 6.2 

Ashburton Between 59a Steep slopes, mesas and channels. Avoid where possible. 
230  50' 26" Minimise vegetation disturbance. 6.1.1 
1190  35' 13° Erosion control measures. 6.1.5 
and Rehabilitation. 6.2 
230  52' 36" 
1190  35' 44' 

Ashburton Across corridor 59 Drainage line. Minimise vegetation disturbance. 6.1.1 
between Erosion control measures. 6.1.5 
230  51' 59" Rehabilitation. 6.2 
1190  33' 11" 
and 
230  50' 18" 
119° 36' 41" 

Ashburton 230  55' 27" 60 System of creeks. Minimise vegetation disturbance. 6.1.1 
1190  46' Il" Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

I 	Avoided - This feature will be avoided in the final route alignment definition. 	 1,FJ:sxI2E03-002.36fOK:P.7I91)(I) 
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APPENDIX DI 
NATURAL CONSTRAINTS 

(continued) 

Lication 

Constraint No. Corridor Feature Proposed Management Strategy Relevant Sections 
co-ordinates (refer 

Figure DI) 

Ashburton Bullo Downs 61 Low hills and breakaways. Avoided'. 
Station between: 
24° 519" 
119°  39' 21' 
and 
24°  6' 54" 

1190  38' 33" 

Ashbuiton 240  14' 45" 62 Breakaways. Avoided'. 

1190  40' 06" 

Goldtields 240  39 01" 65 Range of hills and breakaways. Avoided'. 

1190  37' 56" 

Goklfields 240  42' 34" 66 Gascoyne River North. Minimise vegetation disturbance. 6.1. I 

1190  36' 9" Erosion control measures. 6.1.5 
Rehabilitation. 6.2 

Goldtields 240  42' 57" 67 Rocky hills. Avoided'. 

119°  36' 35" 

Gascoyne River North. Minimise vegetation disturbance. 6.1. 
Erosion control measures. 6. 1.5 
Rehabilitation. 6.2 

Goldtields 240  56' 52" 71 Soil type easily eroded. Erosion control measures. 6.1.5 

1190  36' 55' Rehabilitation. 6.2 

Note: 	I 	Avoided - This feature will be avoided in the final route alignment definition. 	 IsJ:s,2808-002-363,nK-P7I9n 
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APPENDIX DI 
NATURAL CONSTRAINTS 

(continued) 

Location 

Constraint No. Corridor Feature Proposed Management Strategy Relevant Sections 
Co-ordinates (refer 

Figure DI)  

Goldfields 240  45' 7" 68 Low, rocky ridges. Avoided'. 

119° 369" 

Gascoyne River North. Minimise vegetation disturbance. 6.1.1 

Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Goldfields 240  51' 5" 69 Mulga-covered ridge. Avoided'. 

1190  36'  9"  

Goldfields On Kumarina 68a Potential Mulgara habitat. Avoid habitat. 6.1.4 

Station  

Goldfields Between 70 Pockets of eucalypt forest. Avoided'. 

24° 53' 14" 
1190  36 47" 
and 
240  58' 39" 
1190  36' 54"  

Goldfields 250  16' 02" 72 Branch of Gascoyne River (with unusual Minimise vegetation disturbance. 6.1.1 

1190  36' 50" fringing vegetation (Eucalyptus aff. aspera Erosion control measures. 6.1.5 

and Acacia cvperophylla). Rehabilitation. 6.2 

Goldfields 250  23' 33" 73 Rocky hills. Avoided'. 

1190  38'  18"  

Goldfields 25° 30' 56" 74 liii!. Avoided'. 

1190  41' 39" 

I 	Avoided - This feature will be avoided in the final route alignment definition. 	 i.u/2908-oo2.63,OK.P-7I99I 
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APPENDIX Dl 
NATURAL CONSTRAINTS 

(continued) 

Location 

c'onsrrainr No. Corridor Feature Proposed Management Strategy Relevant Sections 
co-ordinates (refer 

Figure Dl) 

Guldtields 250  35' 07" 75 Clay and quartz flats and small salt pans Avoided'. 
1190  44' 58" southwest of Lake Gregory may be prone to 

erosion. 

Goldtields Mt Green: 76 Dissected, rocky uplands. Avoided'. 
26° 8' 12" 
120° 7' 47" 

Goldfields 26° 23' 05" 77 Rugged country SE of Optimist Bore Erosion control measures. 6.1.5 
1200  15' 32" (Gransal Land System). Rehabilitation. 6.2 

Mt Keith East Option 26° 39' 4" 80 System of lakes and drainage lines (Bandy Minimise vegetation disturbance. 6.1.1 
1200  22' 23" Land System). Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Mt Keith East Option 260  42' 25" 81 Sand in this area prone to wind erosion Avoid sand ridges. 
1200  24' 43" after tire (Bullimore Land System). Erosion control measures required on sandplains. 6.1.5 

Rehabilitation. 6.2 

Mt Keith East Option Wanjarri Nature 85 Nature Reserve. Discussions with CALM during final route alignment 
Reserve: definition to determine most appropriate management 
270  22' 23" procedures. 
1200  37' 44" 

Linear dunes (Bullimore Land System). Minimise vegetation disturbance. 6.1. 
Breakaways (Sherwood Land System). Erosion control measures. 6.1.5 
Mulgara habitat. Avoid significant fauna habitat. 6.1.4 
System II fauna and vegetation Rehabilitation. 6.2 
monitoring sites. 8.3 

Note: 	I 	Avoided - This feature will be avoided in the final route alignment definition. 	 1.FJ:,/28038OO2-363/DKP-71990) 
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APPENDIX DI 
NATURAL CONSTRAINTS 

(continued) 

Location 

constraint No. corridor Feature Proposed Managenent Strategy Relevant Sections 
co-ordinates (refer 

Figure DI)  

Mt Keith East Option Near 86 Small stands of eucalypts. Avoided'. 
27° 38 	16" 
1200  4 V 31' 

Mt Keith East Option 27°  47' 15" 91 Breakaways and outcropping (Sherwood Erosion control measures. 6.1.5 
1200  43' 23" Land System). Rehabilitation. 6.2 

Mt Keith East Option 270  57' 43" 93 Seasonal water pool fringed with Avoided'. 
1200  46' 7" E. camaldulensis. 

Mt Keith West Option Near 88 Gre villea inconspicua. . 	Avoid disturbance. 
270  38' 30" Seek ministerial consent to destroy individuals if 6.1.2 
120°  32' 59" cannot be avoided. 

Mt Keith West Option 270  49' 8" 92 Stony plains with quartz mantles (Windarra Erosion control measures. 6.1.5 
120° 37' 46" Land System). Rehabilitation. 6.2 

Mt Keith West Option 27°  40' 47" 89 Lake Miranda (Carnegie Land System). Minimise vegetation disturbance. 6. I. I 
1200  32' 38" Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Mt Keith West Option Lake Miranda 90 Lawrencia /ielmsii more or less restricted to Avoid disturbance. 
for example at this habitat type. 
270  40' 47" 
120°  32' 38" 

Note: 	I 	Avoided - This feature will be avoided in the final route alignment definition. 
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APPENDIX DI 
NATURAL CONSTRAINTS 

(continued) 

Location 

Constraint No. Corridor Feature Proposed Management Strategy Relevant Sections 
Co-ordinates (refer 

Figure DI) 

Mt Keith West Option Between 87 Greenstone hills (potential Grevitlea Avoided'. 
270  38 42 inconspicua habitat). 
1200  41 	39" 
and 
27° 31 	38' 
1200 40 16" 

Mt Keith West Option Barr Smith Range 84 Very rugged and prone to erosion - appears Erosion control measures. 6.1.5 
27° 10' 28° unstable. Rehabilitation. 6.2 
1200  22' 37' 

Mt Keith West Option 27° 3 8' 83 Breakaways (Sherwood Land System). Erosion control measures. 6.1.5 
1200  20' 37" Rehabilitation. 6.2 

Mt Keith West Option 260  44 5 1 " 82 Saline flats and dunes (Carnegie Land Avoided where possible. 
1200  13 95" System). Erosion control measures. 6.1.5 

Rocky slopes (Gransal Land System). Rehabilitation. 6.2 

Mt Keith West Option 260  38' 53' 79 Watercourse. Minimise vegetation disturbance. 6. I. 
1200  12' 42 Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Mt Keith West Option 260  25' 30 78 Rock pile. Avoided'. 
1200  14' 33' 

Note: 	I 	Avoided - This feature will be avoided in the final route alignment definition. 
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APPENDIX DI 
NATURAL CONSTRAINTS 

(continued) 

Location 

constraint No. Corridor Feature Proposed Management Strategy Relevant Sections 
Co-ordinates (refer 

Figure_DI)  

Goldfields Between 94 Breakaway. Avoided'. 

28° 13' 30' 
1200  50' 59" 
and 
280  13' 28" 
120°  49' 9"  

Goldfields 280  IT 36" 95 Grevillea inconspicua mcorded in Minimise vegetation disturbance. 6.1.1 

1200  51' 34" watercourse. Avoid disturbance of G. inconspicua. 6.1.2 

Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Goldfields 280  51' 00" 97 Saline flats and dunes (Carnegie Land Erosion control measures. 6.1.5 

120° 59' 17" System). Rehabilitation. 6.2 

Goldfields 280  55' 04" 98 Rock outcrops, boulders. Avoided'. 

1210  10'41" 
to 7km from 
280  51' 06" 
1210 	I1'00" 

Goldfields For example at 99 Saline flats and dunes (Carnegie Land Minimise vegetation disturbance. 6.1.1 

280  52' 00" System). Erosion control measures. 6.1.5 

121' II' 00" Drainage line. Rehabilitation. 6.2 

Goldfields For example at 96 Saline alluvial plains (Sturt Land Erosion control measures. 6.1.5 

280  43' 20" System). Rehabilitation. 6.2 

1200  59'  17 '  Drainage lines and distributary fans 
(Wilson Land System). 

Note: 	I 	Avoided - This feature will be avoided in the final route alignment definition. 	 LFJ.*/2050026.ODKP-7I99W 
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APPENDIX Dl 
NATURAL CONSTRAINTS 

(continued) 

Location 

C'onstraint No. Corridor Feature Proposed Management Strategy Reles'ant Sections 
Co-ordinates (refer 

Figure_DI)  

Goldfields 280  57 39" 100 Rocky outcrops. Avoided'. 
1210  10' 39' 

Goldfields 290  57' 18" 104 Rocky outcrops. Avoided'. 
1210  10' 18" 

Goldfields 290  12' 29" 101 Series of rocky outcrops and breakaways. Avoided'. 
1210  10'11" 

Goldfields Between 102 Granite outcrops and pavements are Avoided. 
290  55 	13' potential Eremophila mirabilis ms habitat 
1210  21' 27" (Bandy Land System surrounded by 
and Marmion Land System). 
290  31' 05' 
1210  14' 55" 

Goldfields 290  55' IS" 103 Lake Marmion. Minimise vegetation disturbance. 6.1.1 
1210  22' 39" Erosion control measures. 6.1.5 
to Rehabilitation. 6.2 
290  55' 13" 
121° 21 	27" 

Goldfields Between 106 System of salt lakes and clay pans. Erosion control measures. 6.1.5 
30° 32' 36" Rehabilitation. 6.2 
1210  28' 22" 
and 
300  27' II" 
1210  28' 27" 

Note: 	I 	Avoided - This feature will be avoided in the final route alignment definition, 
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APPENDIX DI 
NATURAL CONSTRAINTS 

(continued) 

Location 

Constraint No. Corridor Feature Proposed Management Strategy Relevant Sections 
Co-ordinates (refer 

Figure DI) 

Goldtields 30° 07' 37" 105 Rocky outcrops. Avoid where possible. 
1210 24' 31" 

Yellow sand plain. Minimise vegetation disturbance. 6.1. I 

Erosion control measures. 6.1.5 

Rehabilitation. 6.2 

Goldfields 300  35' 18" 107 Eremophila parvifolia previously recorded Avoid habitat where possible. 6.1.2 
121° 27' 42" from margin of salt lake 15km north of 

Kalgoorlie. 	May occur in western portion 

of this Corridor. 

Goldtields 30° 44' 16" 108 Potential Eremophila praecox ms habitat. Avoid habitat where possible. 6.1.2 
121° 25' 02" 

Note: 	I 	Avoided - This feature will be avoided in the final route alignment definition. 	 1.FJs/2803xJ2.36II)K:I'7I90) 
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APPENDIX D2 

SOCIAL CONSTRAINTS 

L.ocation 

C'onstrainr No. Corridor Feature Proposed Management Strategy Section 
Co-ordinates (refer 

Figure D2) 

Fortescue/Ashburton Option 1 210 37' 49" I Corridor crosses highway south of these 7.4 
1160  I' 28" coordinates. 

Fortescue 210  43' 58" 2 Mesa J Mine. Avoided'. 8.0 
1160 	10' 6" 

Fortescue 210  50' 31" 3 Transmission line. 7.4 
117° 30' 25" 

Fortescue 21° 52' 26" 4 Railway line. 7.4 

1170  37' 10" 

Fortescue 22° 18' 33" 7 Wittenoom-Port Hedland Highway. 7.4 

118° 40' 18" 

Fortescue 220  34' 8" 10 Yandicoogina spur line joins Railway. 7.4 

119° 1126" 

Fortescue 220  47' 12" 12 Quarry. Avoided'. 

1190  37' 47" 

Fortescue Near 13 Major road crossing. 7.4 

230  13' 07" 
1190  54' 08" 

Note: 	I 	Avoided - This feature will be avoided in the final route alignment definition. 	 LrJ:s&28o3Boo236FDK:p-7I9(L) 



Goldfields Gas Pipeline 	 July 1994 
Public Environmental Review 	 Page D2 - 2 

APPENDIX D2 
SOCIAL CONSTRAINTS 

(continued) 

Location 

constraint No. Corridor Feature Proposed Management Strategy Section 
co-ordinates (refer 

Figure D2) 

Fortescue Ethel Gorge Area: 14 Weir wall in Ethel Gorge. 
230  15' 28" 
1190  53 	17' 

Railway spur to McCamey's Monster. 

Newman-Port Hedland Railway. 

Marble Bar Road. 

Fortescue 230  20 39" 15 Ophthalmia Dam. Avoided'. 
1190  50' 46" 

Ashburton Option I 210  58 51" 5 Red Hill Station. Avoided'. 
1160  4' 12" 

Ashburton Option 1 220  14' 35" 6 Cardo Outstation. Avoided'. 
116° 6' 8" 

Ashburton Option I 220  27' 34' 8 Mt Stuart Homestead. Avoided'. 
116° 3' 2" 

Ashburton Option 2 220  35' 5" II Boolaloo Homestead. Avoided'. 
115° 525" 

Ashburton Option 2 220  32' 30" 9 Roadhouse and other infrastructure. Avoided'. 
1150  31' 0" 

Note: 	I 	Avoided - This feature will be avoided in the final route alignment definition. 	 LEJ:scc/28038-002-363/OKP-7199(J) 
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APPENDIX D2 
SOCIAL CONSTRAINTS 

(continued) 

Location 

C'onsrraint No. C'orridor Feature Proposed Mona geinent Strategy Section 
Co-ordinates (refer 

Figure D2) 

Ashburton 230  26' 04" 16 Gold (?) mine. Avoided'. 
1170  49' 19" 

Goldtields 24° 42' 34" 17 Kumarina Roadhouse. Avoided'. 
1190  36' 9" 

Great Northern Highway. East side 01 highway. 7.4 

Mt Keith East Option Wanjarri Nature 22 Scientific reseaith station. Avoided'. 8.3 
Reserve: 
270  22' 23' 
1200  37' 44' 

Recreational use. Restrict public access during construction to 6.1.1.3 
prevent accidents etc. 

Mt Keith East Option 270  47' 15" 26 Mine to southwest. Avoided'. 
1200  43' 23' 

Mt Keith East and West Option 270  44' 8" 24 Corridors cross road and transmission 7.4 
1200  43' 3" line. 
to 
270  43' 57" 
1200  32' 6" 

Mt Keith West Option 270  54' 56' 28 Leinster townsite. Avoided'. 
1200  41' 44' 

Note: 	I 	Avoided - This feature will be avoided in the final route alignment definition. 	 IPJ:x/28038.002.363/i)K:P.7I99(1) 
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APPENDIX D2 
SOCIAL CONSTRAINTS 

(continued) 

Location 

Constraint No. Corridor Feature Proposed Management Strategy Section 
co-ordinates (refer 

Figure D2) 

Mt Keith West Option 270  49' 8" 27 Leinster Downs Station. Avoided'. 
1200 37' 46" 

Mt Keith West Option 270  46' 8" 25 Bitumen road. 74 
1200  33' 5" 

Mt Keith West Option 27° 38' 33" 23 Sir Samuel. Avoided'. 
1200  33' 26" 

Mt Keith West Option 270  17' 17" 20 Structures (Albion Downs?) near Avoided'. 
1200  24' 49" corridor's western edge.  

Mt Keith West Option 260  44' 51" 19 Tailings ponds and other mining Avoided'. 
1200  13' 95" infrastructure (and waste dumps?).  

Mt Keith West Option 260  38 53" 18 Gravel pit. Avoided'. 
1200  12' 42" 

Mt Keith West Option 260  35' 56" 21 Wiluna. Avoided'. 
1200  13' 43" 

Goldlields 280  13' 30" 29 Wildara Homestead. Avoided'. 
1200  50' 59" 
to 
280  13' 28" 
1200  49' 9" 

Note: 	I 	Avoided - This feature will be avoided in the final route alignment definition. 
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APPENDIX D2 
SOCIAL CONSTRAINTS 

(continued) 

Location 

co-ordinates 

Constraint No. 

(refer 

Corri (JOT Feature Proposed Management Strategy Section 

Figure D2) 

Goldfields 280  27 43" 30 Minesite tailings dams. Avoided'. 
1240  58' 53" 

Kalgoorlie-Meekatharra Road. 

Telegraph line. 

Goldfields 280  40' 40" 31 Sturt Meadows Road. 7.4 
1200  58 	10" 

Sturt Meadows Homestead. Avoided'. 

Goldfields 280  43' 20' 32 Sturt Meadows Road. 7.4 
120° 59' 17' 

Note: 	1 	Avoided - This feature will be avoided in the final route alignment definition. 	 LEF28038.002.63/DKP7199(l) 
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APPENDIX E 
PUBLIC CONSULTATION 

Public Consultation commenced in October 1993 with letters advising of the pipeline proposals 
forwarded to all affected Government and Local Government Authorities, landholders, Aboriginal 
Land Councils and active mining operators. Consultation has continued with all interested parties 
to the present time by both personal contact and formal correspondence. A project brochure has 
been widely distributed and presentations have been made to Local Government Authorities, Land 
Councils, and interest groups where requested. 

The following discussion outlines the extent of community consultation undertaken during the 
preparation of the Public Environmental Review with State and Local Government, Aboriginal 
interest groups, mining groups and community interest groups. 

State Government 
The following State Government authorities were consulted in Perth and on a regional basis as 
necessary: 

State Electricity Commission of Western Australia; 
Main Roads Department; 
Department of Conservation and Land Management; 
Department of Environmental Protection; 
Department of Resources Development; 
Department of Minerals and Energy; 
Department of Aboriginal Sites; 
Department of Land Administration; 
Goldfields Esperance Development Authority; 
Agricultural Protection Board; 
Department of Agriculture; and 
Aboriginal Areas Planning Authority. 

In addition, relevant State Ministers and regional politicians were also contacted. Detailed 
consultation will continue with the authorities particularly interested in the project. 

Local Government 
Representatives from the following local authorities have been advised of the project and will be 
kept informed: 

A
. 	Shire of Roebourne; 

Shire of East Pilbara; 
Shire of Ashburton; 
Shire of Meekatharra; 
Shire of Wiluna; 
Shire of Leonora; 
Shire of Menzies; 
City of Kalgoorlie-Boulder; and 
Shire of Coolgardie. 

LE3:M03OO2-33fDKp.7I99(I 	 DAMES & MOORE 



Goldfields Gas Pipeline 
	 Jul 1994 

Public E,zvironmental Review 
	 Page E - 2 

Aboriginal Interest Groups 
The following Aboriginal organisations have been and will continue to be consulted as part of the 
community consultation process: 

Karijini Aboriginal Corporation - Onslow; 
ATSIC Regional Council - Port Hedland and Kalgoorlie: 
Pilbara Aboriginal Land Council - Port Hedland; 
Youngaleena Bunjima Association - Wittenoom; 
Jigalong Community - Wiluna East: 
Pumajina Community - Newman; 
Western Desert Puntukurnuparna - Port Hedland; 
ATSIC Regional Council - Western Desert Port Hedland; 
Ngangganawili Community - Wiluna; 
AMOS - Mt Margaret; 
Coolgardie Aboriginal Association: 
Cosmo Newberry Community; 
Eastern Goldfields Aboriginal Resource Agency; 
Leonora Aboriginal Movement Body; 
Marmion Village - Menzies; 
Ninga Mia - Kalgoorlie; 
Wartu Kutju Aboriginal Corp - Kalgoorlie; 
Wongatha Wonganarra - Laverton; 
Mt Margaret - Laverton; 
ATSIC Regional Council - Wongi; 
Yamatji Ngura - Kalgoorlie; 
Goldfields Land Council; 
Gubrun Aboriginal Corporation - Kalgoorlie; 
Wong Family Group - Kalgoorlie; 
Christian Aboriginal Parent Directed School - Coolgardie; 
Karlkurla Aboriginal Corporation - Boulder; 
Kurrawang - Kalgoorlie; 
Mingarwee Aboriginal Corp - Coolgardie; 
Pikurtu Aboriginal Corp - Coolgardie; 
Wangkatju Cultural Association - Kalgoorlie; 
Yabu Bindalynga - Kalgoorlie; 
Ngalia Heritage Council - Leonora; and 
Menzies Aboriginal Corp - Menzies. 

Other Aboriginal organisations will be consulted as appropriate. 

Mining 
All identified mining tenement holders with an interest in the investigation corridors have been 
contacted and advised of the pipeline proposals. 

Pastoral 
Consultation has taken place with pastoral lessees described in Section 5.1.2 and is continuing. 
The Pastoralists and Graziers Association has been informed of the project and liaison will be 
maintained. 

LEi:/28038-002.363IDK:P7199(I) 	 DAMES & MOORE 
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Community Interest Groups 
The following community interest groups have been consulted: 

Conservation Council of Western Australia; 
Australian Conservation Foundation; 
West Australian National Parks and Nature Reserve Association; and 
Goldfields Against Serious Pollution. 

Other community groups which expressed an interest in the project have been and will be fully 
consulted as necessary. 

Community Issues 
While the response to the pipeline project has generally been positive and supportive, concerns or 
issues that have been raised can be described briefly as follows: 

Interested Parr,' 

Pastoral lessees 

Interest Reference Sections 

Impact on pastoral activities. 7.2.2 
mustering etc. 

Aboriginal Groups and Land Consultation and avoidance of areas 5.4 and 7.3.2 
Council. Department of Aboriginal and sites of significance. 
Sites. Aboriginal Areas Planning 
Authority 

Mining Interests Impact on orebodies and mining 7.2.1 
operations. 

Local Government Authorities Consultation on the overall project 7.1 and 7.5 
and in particular existing 
infrastructure. 

Agricultural Protection Board Weed control. 4.7.3 and 6.1.3 

Introduced Fauna. 4.7.4 and 7.2.2 

Australian Heritage Commission. National Heritage Estate. 5.3 and 7.3 
Heritage Council of Western 
Australia 

Department of Agriculture Land Systems. 4.7.1 

Department of Conservation and Declared Rare. Priority and other 4.7.1. 4.7.2. 6.1.2. Appendix C 
Land Management significant flora. 

Significant fauna. 4.7.1. 4.7.2. 6.1.4. Appendix C 

Areas of ecological significance. 4.7.2 

Weed control. 4.7.3 and 6.1.3 

National Parks and Nature Reserves. 5.1.3 and 5.1.4 

Department of Environmental Noise and vibration. 6.1.7 
Protection 

Main Roads Western Australia Pipeline alignment and road 7.5 
crossings. 

LsI2808.2363/DK:P-7I99(I) 	 DAMES & MOORE 
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Interested Parry Interest Reference Sections 

Department of Minerals and Energy Pipeline alignment and mining 5.1.5 and 7.2.1 
tenements. 

Department of Resources Requirements under Goldfields Gas 1.6 
Development Pipeline Agreement Act (1994). 

State Energy Commission of 
Western Australia 

Western Australian Herbarium Flora. Appendix C 

WA Museum Significant fauna. 4.7.2. 6.1.4, Appendix C 

Biological communities. Appendix C 

Areas of ecological significance. 4.7.2 

Western Australian Tourism Social profile and land use in Local 5.2 and 7.2 
Commission Government Areas. 
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