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EASISPARPROJECT 
CONSULTATIVE ENVIRONMENTAL REVIEW 

Invitation., 

The Environmental Protection Authority (EPA) invites people to make a submission on this.:. 
proposal. 

In accordance with the Environmental Protection Act, a Consultative Environmental Review. 
(CER) has been prepared which describes the proposal and its likely effects on the environment. 
The CER is available for a public review period of 4 weeks from Monday 20 March 1995 closing 
Monday 17 April 1995. 

Comments from the public and from govemment.agencies will assist the EPA to prepare an 
assessment report in which it will make recommendations to. government. 

Why write a submission? 

A submission is a way to provide information, express .your opinion and put forward your 
suggested course of action - including any alternative approach. It is useful if you indicate any 
suggestions you have to improve the proposal. 

All submissions received 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; 
in each report. 

Why not join a group? 

If you prefer not to write your own comments, it may be worthwhile joining with a group or other 
groups interested in making a submission on similar issues. Joint submissions may help, to: 
reduce the workload for an individual or group, as well as increase the pool of ideas and 
information. If you form a.small group (up to 10 people) please indicate all the names of the rn 
participants. If your group is larger, please indicate how many people your submission 
represents. 

1 	 Developing a submission. 

You may agree or disagree with, or comment on, the general issues discussed in the CER or. the 

/ 

	

	 speciflcproposals. It helps if you give reasons for your conclusions, supported by relevant .data. 
YOur may . ,  make.. an. important contribution by suggesting,. ways to. make the proposal 
environmentally more acceptable. 

When making comments on specific proposals in the CER: 

clearly: state your point of view; 

indicate the source of your information or. argument if this is applicable; 

suggest recommendations, safeguards or alternatives. 
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EAST SPAR PROJECT 
CONSULTATIVE ENVIRONMENTAL REVIEW 

Executive Summary 

The participants of the East Spar Alliance propose to construct and operate a platform, process 
facilities and pipeline to supply gas to link into the existing gas pipeline at the SECWA compressor 
station No. I near Robe Point in the north-west. Four different pipeline route options have been 
explored with process facilities to be built on either Barrow Island or Varanus Island. 

The proponents of the East Spar Alliance are Western Mining Corporation Limited, Ampolex Limited, 
Apache Oil Australia Pty Limited and Parker & Parsley Australasia Ltd. 

Objectives and Benefits 
/ 

The purpose of the East Spar project is to assist in satisfying the State's growing energy needs for 
the next decade and will provide an alternative supply of energy to the existing North West Shelf 

A 	 operations and will increase competition in the energy market, benefiting consumers in an 
environmentally and socially acceptable manner. The following economic and social benefits will 
be provided by the project: 

increase flexibility in power planning options for industrial consumers; 
0 	provision of alternative source of gas from the offshore North West shelf creating a 

competitive environment for future energy supply negotiation and additional security of 
supply; 

0 	provision of infrastructure that will potentially be available to other developments of a similar 
kind in the region; 
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: 

increase displacement of the use of other forms of fuel which produce high amounts of 
carbon dioxide during combustion, thus reducing the overall production of Greenhouse 
gases; and 
promote the use of natural gas as a more environmentally acceptable fuel in industrial 
practices. 

Environmental Assessment Process 

In conformation with State and Commonwealth legislation and environment authorities, assessment 
of the East Spar project will be by Consultative Environmental Review. The principal aims of this 
Consultative Environmental Review are: 

to undertake consultation with specific interest groups and government representatives to 
assist in identifying potential impacts and issues of concern to the broader community; 

0 	to define a route alignment within the investigation conidors which will avoid environmental 
and social constraints wherever practicable; 

0 	to consider the route alternatives; 

WESTERN MINING CORPORATION 	 E & STdata/wp/repts/i44hjwpc 
Executive Summary 	 Page: iii 



EAST SPAR PROJECT 
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to assess the environmental and social impact of the route options and determine their 
acceptability; and 
to develop management strategies to minimise and control any residual impacts. 

Evaluation of Route Alternatives 

Five routes have been investigated to link the East Spar gas to the existing North West gas pipeline, 
together with multiple options for crossing land/water boundaries, with processing facilities being 
located on either Barrow Island or Varanus Island. The proposed pipeline will traverse both 
Commonwealth and State waters and as such will be subject to the associated legislation. The 
Airlie Island route has been disregarded due to the length of the pipeline ( an important 
environmental and economic factor) to leave four route options. The selection of the final route 
alignment will be determined by factors including upon which island the process facilities will be 
based, environmental, commercial and physical constraints of the pipeline construction such as 
avoidance of sensitive marine and terrestrial habitats, avoidance of commercial fisheries and to 
utilise the shortest possible route to minimise environmental impacts and costs. 	- 

Varanus Island Options 
The most direct route from the East Spar gas field to Varanus Island (Option 1) passes to the north 
of Barrow Island through relatively shallow water near the Tringa Shoal and Overhanging Rock. 
Selection of pipeline location through these waters would be likely to require deviations from the 
straight line route to avoid the scattered coral reefs and coral 'bombies'. 

The alternative Varanus Island pipeline route traverses from the East Spar gas field to the north west, 
end of Barrow Island, then traverses north easterly onshore of Barrow Island to exit off the northern 
coast and then onto Varanus Island (Option 2). The pipeline between the north coast of Barrow 
Island and Varanus Island would be located south of the Tringa Shoal and Overhanging Rock, 
however minor deviation due to coral reefs would still likely to be a factor in localised siting of the 
pipeline. 

The pipeline route to the mainland from Varanus Island for both Options I and 2 would follow the 
existing Apache (formerly Hadson), pipeline to link up with SECWA compressor station No. I. 

Barrow Island Options 
The proposed route from the East Spar gas field to Barrow Island for both Options 3 & 4 traverses 
directly to Barrow Island with five entry sites having been investigated. The pipeline will then cross 
onshore Barrow Island and deviate either to the north-east to exit at the Tank site (Option 3), or 
south east to exit at WAPET camp (Option 4). 

The pipeline route for Option 3 from Barrow Island to the mainland will follow the existing WAPET 
tanker load out pipeline and then continue easterly to link with the existing Apache pipeline and 
follow the Apache pipeline to SECWA CS No 1. 

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 Varanus Island Option 1, the direct route 
to Varanus Island. However a final decision on the preferred corridor option 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. 
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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 appropriate section, chapter or recommendation in the CER; 

if you discuss different sections of the CER, keep them distinct and separate, so there 
is no confusion as to which section you are considering; 

attach any factual information you may wish to provide and give details of the source. 
Make sure your information is accurate. 

Remember to include: 

your name, 
address, 
date; and 
whether you want your submission to beconfidential. 

The closing date for submissions is: Monday 17 April, 1995. 

Submissions should be addressed to: 

Environmental Protection Authority 
Westralia Square 
141 St George's Terrace 
PERTH WA 6000 

I 
Attention: 	Tim Gentle 

- 	
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EAST SPAR PROJECT 
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Corridor Options 

Selection of the proposed pipeline route options were based upon an investigation of the East Spar 
to mainland region using the following techniques: 

0 	a detailed literature review of studies relevant to the potential pipeline corridor environment; 
discussions with personnel experienced in environmental issues relevant to the study area; 
an assessment of habitat characteristics, for deep water sites, using contour maps, sidescan 
sonar records of the study area and remotely operated vehicle (ROV) video observations; 

0 	interpretation of aerial photographs of the study region to define habitat types based on 
phototoros; and 

0 	field validation of habitat types along the potential pipeline corridor and surrounding 
environments. 

From these investigations the following criteria were developed for the selection of the proposed 
pipeline route options: 

to avoid sensitive marine and terrestrial habitats and life forms of high ecological or 
conservation value; 

0 	to avoid disturbance to commercial fisheries; 
to avoid areas which physically constrain construction of a gas pipeline (it is preferable to 
site the pipeline in sand or mud rather that on calcarenite or limestone in order to minimise 
environmental impact, construction difficulties and time); 
to utilise the shortest feasible route to limit environmental impacts and minimise costs; and 

0 	to maximise the use of previously disturbed areas of land when onshore. 

Each of the pipeline options described in the CER are viable, based upon the criteria, although each 
option will carry their own environmental impact and economic considerations. 

Environmental Issues and Management 

Given the nature of the proposed East Spar project, environmental management of the construction 
phase will relate to both marine and terrestrial issues, the stated objective of management initiatives 
being: 

To minimise the risk of damage to the natural environment or, where damage is 
unavoidable, minimise, ameliorate and manage that damage." 

The environmental impacts arising from the construction and operation of the East Spar 
Development relate to the actual impacts, e.g. tocalised habitat disturbance due to trenching, and 
potential impacts, e.g. leakage or rupture of the pipeline, or oil spill from the pipelay vessel. Both 
the magnitude and probability of actual and potential effects can be mitigated through management 
practices. 

Marine Environment 
The proposed pipeline routes transverse through five marine functional habitat types, the Inner 
Continental Shelf, Outer Rowley Shelf, Island Coastal Regime, Inner Rowley Shelf and Lowendal 
Shallows. The environmental issues relating to these habitats include: 

localised disturbance or loss of habitat; 
provision of artificial substrate; 

0 	alienation of fishing grounds; 
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o formation water disposal; 
o disposal of hydrostatic test water; 
0 scour effects; 
o sediment plumes; 
o oil or fuel spillage; and 
0 pipeline rupture. 

Terrestrial Environment 
There are three onshore environments affected by the proposed pipeline and processing facilities 
required for the East Spar Development, these are Varanus Island, Barrow Island and the mainland 
between Robe Point and SECWA Compressor Station No. 1. Environmental impact issues raised 
during the consultation process relating to these environments includes: 

0 	disturbance to soils and landforms; 
disturbance and clearance of natural vegetation habitats; 
disturbance to native fauna; 
formation water disposal; 

0 	introduction of pests including weeds; 
0 	erosion; and 

dust. 

The extent of disturbance to local habitats will be minimised as construction will be undertaken on 
a progressive basis together with appropriate rehabilitation measures. 

The overall management strategy for both marine and terrestrial environments is to avoid regionally 
significant areas and deviate the pipeline around locally important sites where possible. The distinct• 
habitat types vary in the type and extent of possible environmental impact and the management of 
these effects per habitat type is discussed in the Consultative Environmental Review where general 
objectives and strategies are outlined. 

Further specific management measures, environmental monitoring and reporting will be documented 
in the Environmental Management Program. The environmental monitoring will include aspects 
relating to the acquisition of suitable background data; the monitoring program itself; and a feedback 
system for a mitigating response in the event of unacceptable effects. 

Operation and maintenance of the pipeline and processing facilities will be undertaken in accordance 
with the Australian Standards and Codes of Practices AS2885 -1982 and other applicable legislation 
and the operations and maintenance procedures developed for the East Spar Development. 

Social Issues and Management 

All staff and contractors involved in the construction and operation of the project will undergo 
inductions on environmental, safety and production procedures, designed to promote environmental 
awareness. Broad conservation, safety and operation issues will be addressed and will be expanded 
upon to address site specific issues, particularly in relation to the Varanus Island and Barrow Island 
habitats. 

Nature Reserves 
The proposed pipeline routes and process facilities traverse or are planned for construction on 
Varanus or Barrow Island which are listed as Class C and Class A conservation reserves 
respectively. Both islands have in operation at present oil mining and processing facilities which are 
operated under environmental consultation with CALM. The proponents have made a commitment 
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to follow the existing protocols relative to the particular island environment and to undertake ongoing 
consultation with CALM. 

Consultation 
Consultation began in November, 1994 and involved discussion with affected Government and Local 
Government Authorities, conservation groups, fishermen associations and active mining operators. 
The proponents have committed to continue the community consultation program throughout the 
planning and construction phases of the project. 

Management Commitments 

The proponents are committed to planning, constructing and operating the natural gas pipeline,well 
and facilities in an environmentally and socially acceptable manner and have undertaken to 
implement management strategies which will minimise potential environmental impacts. The 
proponents undertake to fulfil these management strategies in accordance with Commonwealth and 
State laws and regulations with procedures agreed to by the Commonwealth and the State.. 
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1. Introduction 

1.1 Purpose and Structure of this Document 

- This document provides an environmental appraisal of potential options for the 
proposed East Spar Development. The document provides regional descriptions 
of the physical, biological and social environments in the vicinity of the East Spar 
gasfield and proposed gas pipeline routes, assesses the potential effects of 
pipeline construction and operation, and outlines management and audit practices 
for minimising adverse environmental impact and maximising positive impact of 
the development as a whole. 

The purpose of this document is to provide the basis for assessment on the 
environmental acceptability of the proposal . It also serves to provide information 
about the proposal to interested members of the public to facilitate their 

- 	 involvement in the environmental impact assessment process. 

The document is structured as follows: 

Section 1: 	Provides the introduction and background to the proposal and 
this document. 

Section 2: 	Outlines the various public consultations which have taken 
place to date (with greater detail in Appendix C). 

Section 3: 	Justifies the proposed East Spar Development 
Section 4: 	Describes pertinent aspects of the existing physical, 

biological and social environment in the vicinity of the project. 
Section 5: 	Reviews alternative options for development, focussing on 

pipeline route options. 
Section 6: 	Describes construction and maintenance components of the 

proposal, including facility design. 
Section 7: 	Provides assessment of the potential environmental impacts 

of the proposed project. 
Section 8: 	Describes the proposed environmental management 

strategies aimed at minimising adverse environmental 
impacts during construction and operational phase. 

Section 9: 	Describes the proposed monitoring programs to ensure 
management aims are being met. Describes the proposed 
structure for reporting, monitoring and auditing programs. 

Appendix A: 	Figures, illustrations and photographs relating to this report. 
Appendix B: 	Abbreviations and technical terms used in this document are 

defined and given "plain English" explanations. 
Appendix C: 	Details consultations with special interest groups and 

government bodies. 
Appendix D: 	Consultative Environmental Review Guidelines 

1.2 Background 

Oil and gas production on the North West Shelf has been steadily increasing 
since 1967 when Barrow Island first commenced production. The number of 
producing fields has increased from 4 in 1982 to 13 in 1993, with plans for 8 
more to come on stream in the next 2 - 3 years. Western Australia has a need 
for further gas supplies to complement those provided by existing fields. The 
East Spar gasfield was discovered by Western Mining Corporation (WMC) in 
1993. It is a resource that will yield high quality condensate and gas for an 
estimated 15 years. This development is one of several projects that will provide 

- 	 energy to WA in the longer term. 
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Figure 1.1 shows the location of the East Spar gasfield in the Carnarvon Basin, 
approximately 110 km offshore from Onslow, Western Australia within exploration 

I 	
/ 	 permit WA 214-P. At approximately 21°  south of the equator, the study area is 

sub-tropical, experiencing 2 distinct seasons and consistently warm weather. The 
"wet season" runs from roughly November to April, when tropical cyclones may 
be experienced. The "dry season" (May to October) brings little rainfall and 
marginally cooler weather. This tropical climate supports rich biological 
communities, including coral reefs, mangroves, seagrass, turtles, prawns, whales 
and seabirds. The study area, as illustrated in Figure 1.1, straddles the Rowley 
Shelf, a broad, shallow formation within State waters, and bordered by 
Commonwealth waters at 3nm out from baseline, at approximately the 50 metre 
isobath.- The-nearby mainland is sparsely settled,- with the nearest major towns 
being Exmouth, Onslow, Port Hedland and Karratha. 

1.3 The Proponent 

The proponent for the East Spar Development is a joint venture between: 

Western Mining Corporation Limited 	30% 
Ampolex Limited 	 35% 
Apache Oil Australia Pty Limited 	20% 
Parker & Parsley Australasia Ltd 	150/0 

100% 

	

- 	 * (Formerly Hadson Petroleum Pty Ltd) 	 - 

The operator of the joint venture, and nominated proponent, is Western Mining 
Corporation Petroleum Division (Australia), which has its registered office at 
250 St Georges Terrace, Perth 6000. 

	

- 	 1.4 Legislative Requirements 

The East Spar gasfield lies-within Commonwealth waters. The proposed gas 
pipeline routes traverse both Commonwealth and State waters. Inside State 

	

- 	 waters the routes cross areas designated by the EPA as Environmentally 
Significant Areas and associated Buffer Areas (EPA Draft Bulletin 679). Several 
of the route options also cross suggested reserve areas proposed in the draft 
Wilson et al (1994), Report of the Marine Parks and Reserves Selection Working 

	

- 	
- 	Group, (Wilson Report). 

Production and pipeline licences will be required from the Designated Authority 

	

- 	 under Commonwealth legislation and the Minister for Mines under State 
legislation. The licences will require the holder to comply with three Acts: 

	

-, 	 o Petroleum (Submerged Lands) Act 1967 as amended (Commonwealth); 

Petroleum (Submerged Lands) Act 1982 as amended (Western Australia); 

Petroleum Pipeline Act 1969 as amended (Western Australia). 

Commonwealth environmental approvals may be required for the portion of the 
development in Commonwealth waters in accordance with the Environment 
Protection (Impact of Proposals) Act 1974 as amended. Approval is required 
from the WA State Government for the submarine and onshore gas pipeline and 
onshore facilities in accordance with the Environmental Protection Act 1986. 
Approval may also be required from CALM and NPNCA for construction work and 
operations in nominated nature reserves in the study area. 

WESTERN MINING CORPORATION 	 E & S/DATA/WP/REPORTS/R-464HG.WPC 
Introduction 	 Page: 2 



The requirements of the following Acts may also apply to the proposed 
development: 

o Australian Heritage Commission Act 1975 
o Aboriginal Heritage Act 1972 
o Agriculture and Related Resources Protection Act 1976 
o Bush Fires Act 1954 
o Conservation and Land Management Act 1984 
o Endangered Species Protection Act 1992 
o Environment Protection (Sea Dumping) Act 1981 
o Explosives and Dangerous Goods Act 1961 
o Fisheries Act 1905 
o Land Act 1933 
o Licensed Surveyors Act 1909 
o Marine Archaeology Act 1973 
o Marine Navigation Aids Act 1973 
o Marine and Harbours Act 1981 
o Petroleum Act 1967 

0 Pollution of Waters by Oil and Noxious Substances Act 1987 
o Prevention of Pollution of Waters by Oil Act 1960 
o Protection of the Sea (Prevention of Pollution from Ships) Act 1983 
o Shipping and Piotage Act 1967 
o Soil and Land Conservation Act 1945 
o WA Marine Act 1982 
o WA Marine (Sea Dumping) Act 1981 
0 Whale Protection Act 1980 
o Wildlife Conservation Act 1950-1980 

1.5 Proposed Facilities 

The project development is fully described in Sections 5 and 6 and includes the 
following elements; 

several subsea wells attached to an unmanned platform (fully equipped for 
remote operation); 
a wellstream transfer pipeline from East Spar to Barrow and/or 
Varanus Island; 
onshore processing facilities for gas and condensate; 
a gas export pipeline linking to CS#1 (Figures 1.1, 5.1) either directly from 
Barrow Island or indirectly from Barrow or Varanus Island via the existing 
Apache gas pipeline (Figures 1.1, 5.1); and 
transfer facilities on Barrow or Varanus Island for direct export of stabilised 
condensate. 

1.6 Project Development Timing 

Current expected timing for the proposed East Spar Development is as follows: 

Submission of Environmental Assessment Early 1995 
- - 	 Environmental approval received Mid 1995 

Development Licence Awarded Mid 1995 
Project Implementation and 
Construction Phase Mid 1995 - Mid 1996 
Commissioning and Production Phase Late 1996 
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2. Consultations 

WMC has undertaken consultation with the specific interest groups and 
government representatives to assist in identifying potential impacts and issues of 
concern to the broader community. Concerns raised have been addressed in this 
document and by ongoing project planning. Consultation has also created a 
better understanding, within the community, of the project and its objectives. 

Meetings have been held with key interest groups and government agencies. 
These included representatives of the West Australian Fishing Industry Council 
(WAFIC), Conservation Council of WA, Greenpeace, Marine & Coastal Network, 
WA Department of Environment Protection (DEP), WA Department of Minerals 
and Energy (WADME), the Department of Conservation and Land Management 
(CALM), Commonwealth Department of Primary Industry and Energy (DPIE), 
Commonwealth Environment Protection Agency (EPA), Australian Nature 
Conservation Agency (ANCA) and other relevant Commonwealth authorities. 
Details of discussion topics during these meetings are enclosed in Appendix C. 

r 	 Issues raised at the meetings and addressed in this document include; 
physical disturbance of bird (shearwater) nesting areas; 
disturbance of nesting turtles by lighting; 
minimising length of pipeline 
minimising disturbance to fishery areas; 
protection of the environment as a whole to be priority, as opposed to 
specific areas identified as possible marine reserves in the Wilson Report 
(Wilson et al, 1994) 
disturbance to seabed and islands; 
quarantine on islands; 
possible effects of cyclones on pipelines and structures 

On-going liaison will be maintained with relevant parties during the planning and 
construction phases. 
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3. Project Justification 

3.1 Need For The Project 

The East Spar Development will assist in satisfying the State's growing energy 
needs for the next decade and will provide an alternative supply of energy to the 
existing North West Shelf operations and will increase competition in the energy 
market. The gas to be produced from East Spar is a valuable and saleable 
product which the Proponent will sell in the Western Australian marketplace. 

3.2 Benefits of the Development 

Local Community Benefits 
Activities associated with the construction of the pipeline and associated facilities 
and the transport of materials and personnel to and from the construction sites 
will provide employment and investment for the local communities at Exmouth, 
Onslow, Dampier and Port Hedland. Such activities will include: 

accommodation and services for construction workers and personnel; 
utilisation of boats and crews from the area; 
crane hire and wharf labour; 
surveying contracts for onshore and offshore sections of the pipeline; and 
unloading, storage and road transport of pipeline construction materials from 
ports to onshore work areas and out to either Varanus or Barrow Island. 

Local (Pilbara) involvement in the pipeline construction activities may be limited 
due to the large scale of the construction work. The large barges and drilling 
equipment required may be mobilised from distant commercial centres and 
crewed by specialist labour sourced from outside the local area. It is expected 
that the condensate/gas processing facility will be fabricated off site to the 
maximum extent possible and transported to either Varanus or Barrow Island in 
module form. 

State Community Benefits 
The East Spar Development will benefit the community in the following ways: 
o employment for the construction industry during construction of the pipeline 

and condensate/gas processing facilities; 
o engineering, manufacturing and construction activities with a combined value 

in excess of $200 million, a high proportion of which will be expended in 
Western Australia; 

o licence fees will be paid to the State Government for the project; 
o increase in Western Australia's commercially available supplies of 

condensate and gas; 
o increased flexibility in power planning options for industrial consumers; 
o provision of an alternative source of gas on the offshore North West Shelf 

creating a competitive environment for future energy supply negotiation and 
additional security of supply; 

o provision of infrastructure that will potentially be available to other 
developments of a similar kind in the region; and 

o potential for use of lower-cost gas energy to encourage future coastal or 
• island development proposals (such as mineral processing plant or other 

value-adding industry). 
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National Community Benefits 
National benefits gained from the East Spar Development will include: 

the potential for Australian companies to supply materials and equipment; 
'the payment of payroll and company taxes; 
a reduced need to import our energy requirements, providing Australia with 
greater security of supply and a more stable market; 
reduction of import requirements for petroleum product through energy 
replacement at gas sales points; 
encouragement of development through availability of lower cost energy; 
and 
payment of royalties to the Federal Government on the produced gas and 
condensate. 

Environmental Benefits 
The use of East Spar gas in West Australia industrial developments would 
provide the following environmental benefits: 

increase displacement of the use of other forms of fuel which produce high 
amounts of carbon dioxide during combustion, thereby reducing the overall 
production of Greenhouse gases in accordance with international policy and 

I / 	 the Federal Government's National Greenhouse Strategy; and 
promote the use of natural gas as a more environmentally acceptable fuel in 
industrial practices. 

33 The No Development Option 	 - 

Should the no development option be chosen then those benefits associated with 
the East Spar Development to the local, state and national communities outlined 
in Section 3 would be forgone. 

Although the proposed project's environmental impacts are minor (see Section 
7), they would be avoided if the project were not implemented. 
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Regional Environment 

4.1 Conservation Zones 

In 1993, the Western Australian Environmental Protection Authority (EPA) 
released Draft Bulletin 679 "Protecting the Marine Environment - A Guide for the 
Petroleum Industry, Discussion Paper for Public Comment'. This document 
redefines the sensitive marine environments previously described by Bulletin 104. 
The delineation of sensitive areas is based on three categories, viz: 

Marine Park/Marine Nature Reserve; 
Environmentally Significant Area; 
Buffer. 

Beyond the Buffer are the open waters, which attract no special consideration. 

In addition, the 'Report of the Marine Parks and Reserves Selection Working 
Group' (Wilson 1994) identifies 4 potential regions for conservation in the study 
area. As the Wilson document is in draft form and many of it's recommendations 
are meeting with objections, the potential reserves have only been considered 
tentatively in this report pending their implementation. The 2 particular 
nominations which would be directly affected by one or all of the development 
options in this project are Biggada Reef off the west coast of Barrow Island and 
the 'Great Sandy Island Nature Reserve' along the mainland coast from just north 
of Fortescue River to just south of Cane River. In support of this approach, 
representatives of CALM suggested that the environmentally sensitive nature of 
all locations should be treated above any proposed reserve system. 

Figure 1.1 illustrates the distribution of designated sensitive environments in the 
study area. 

4.2 Climate 

Temperature 
The study area is in the arid, summer rainfall, sub-tropical zone. The summers 
are very hot and humid and the winters moderate and dry. On average, 217 
days each year have a maximum temperature above 30°C and 25 of these are 
above 40°C. Nevertheless, cold temperatures can occur in winter, the lowest 
minimum ever recorded being 2.9°C in June. 

Rainfall 
Annual rainfall (average 261 mm) is significantly influenced by the passage of 
cyclones which predominantly occur from January to March, but can be 
anticipated from November to April. Associated rainfall may be very heavy over 
relatively short time intervals, the highest one day recording at Onslow being 356 
mm. Figure 4.2 illustrates the pattern of rainfall in the region. 

Wind 
Estimated seasonal and annual wind speed and direction roses for the South 
Pepper area are shown by Figure 4.3. South Pepper is located approximately 50 
km south of East Spar gasfield. From June to August the dominant wind 
direction is easterly with speeds generally ranging from 2 to 8 rn/sec. From 
November to March the winds are almost constantly from the south-west with 
speeds generally from 4 to 8m/sec. Other months are transitional periods when 
winds may be variable. Land and sea breezes occur as daily cycles but these 
may be masked by the synoptic scale airflow. 
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Cyclones 
Tropical cyclones usually form in the Timor Sea area between November and 
April and initially travel in a south-westerly direction. As a cyclone develops it 
can alter its course to travel in a south or south-easterly direction through the 
study area. During the period 1909 to 1980 an average of 2.7 tropical cyclones 
per year passed within 300 nautical miles of the East Spar gasfield. The highest 
recorded coastal wind speed in a cyclone on the mainland west coast of 246 
km/hr occurred at Onslow in 1975 during the passage of Cyclone Ian (Southern, 
1979). Cyclone Orson, which passed over the North Rankin "A" platform on 23rd 
April 1989 caused wind speeds in excess of 250 km/hr. No records are available 
of wind speeds caused by Orson at the coast. 

Pressure gradient storms may occur between May and September and result in 
easterly gales with wind speeds up to 140km/hr. Other storm conditions, such as 
thunder squalls and water spouts occur in the project area between November 
and April. 

4.3 Marine Physical Environment 

Geomorphology 
The major geomorphological feature of the study area is the Rowley Shelf. The 
shelf comprises extensive cemented calcareous sediments (limestone) which 
form a shallow, gently inclining seabed extending from the coast to some 40km 
offshore where water depths reach 20m. Sands derived from erosion of the 
limestone and biological remains (such as shells and corals) blanket the 
submarine shelf in varying amounts. Oceanic islands, reefs and cays in the 
region are outstanding components of the Rowley Shelf. Some of the islands 
and reefs are surrounded by aprons or spits of reworked sand. Beaches occur 
on sheltered islands but many have rocky shores covered in places by isolated 
deposits of sand and mud. 

Seaward of the Rowley Shelf the substrate slopes to the south-west towards the 
edge of the Continental Shelf. The East Spar gasfield lies in water approximately 
95m deep, where the seabed consists of a relatively thick sequence of carbonate 
sediments. 

Oceanography 
The bathometry of the region can be divided into two components. The first 
component is categorised as inshore, extending from the coastline to the edge of 
the Rowley Shelf. The second component extends from the edge of the Rowley 
Shelf across the inner continental shelf to the East Spar gasfield. 

Modelling undertaken by Steedman and Associates (1984) indicated that the 
surface water movements in the inshore area are dominated by tidal currents 
modified by wind stress rather than by oceanic currents. While tidally induced 
currents are substantial in the area, there are many localities of significant overfall 
where opposing flows meet, causing locally confused surface water movement. 
The result of computer model simulation of spring tides is shown on Figure 4.4. 

Tides are semi-diurnal (twice daily high water) and the tidal range progressively 
increases northwards along the coast. The mean spring tidal range is 1.8 m at 
Onslow and 2.5 m at Barrow Island. 

The strength and direction of tidal currents in the inshore area is locally modified 
by sea floor topography. The near shore area includes numerous small islands 
and extensive shoals interspersed by deeper channels. Navigation charts 
indicate that in some areas around the islets and shoals, currents of 2 to 4 knots 
(3.7 - 7.4 km/hr) occur during spring tides. In the more open expanses of water, 
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currents generally flow at less than I knot (1.9 km/hr). 

The tides in offshore waters are also semi-diurnal with ranges of about I m at 
neap and 2 m at spring tides. Barotropic tidal streams have a maximum speed of 
about 0.1 m/sec 1  and flow in an east-west direction. Surface wind driven 
currents may reach 0.8 rn/sec-1  (and higher during cyclone events) and 
0.3 rn/sec 1  near the bottom. The Leeuwin current is strongest during the winter 
period and can contribute to a south west flow with speeds of 0.2 to 0.3 m/sec 

4.4 Marine Biological Environment 

marine biological environment of the study area has been subject to a 
relatively large number of studies (in comparison to the rest of the Western 
Australian coast), the majority of these studies are contained in unpublished 
reports held by resource development companies. The emphasis in the marine 
studies undertaken to date in the vicinity of the study area has been to identify 
and map major components of the marine ecosystem rather than to compile 
exhaustive lists of the biota. The major components have been identified, either 
by physical characteristics (e.g. limestone pavement) or by biological community 
(e.g. mangals). The distribution of the major components- have been mapped by 
various methods including interpretation of satellite imagery and/or aerial 
photographs in combination with field validation. Important components of the 
marine biological environment, in terms of project evaluation and particular 
floral/faunal elements considered to be of particular significance are discussed in 
the following sections. 

Wilson et. al.(1994) notes that this area (Barrow-Monte Bello Complex) is a 
unique ecological unit for the coast, with an endemic species of gastropod 
suggesting that the sublittoral ridge supporting the islands has been "isolated 
from other marine ecosystems for some time" (page 111-41). More research is 
required to establish the significance of this statement and identify the importance 
of isolation on ecological development. 

Macroalgal and Seagrass Beds 
Seaweeds (macroalgae) and other forms of algae are important primary 
producers on the North West Shelf and are widespread. Seagrass beds which 
occur in the study region are also likely to be important and have particular 
significance for tiger prawns, green turtles and dugongs. 

Macroalgal communities occur most abundantly in water depths of 3 to 10m, 
often in association with limestone pavement or reef structures. Macroalgal 
communities, typically dominated by Phaeophytes (brown algae species) such as 
Sargassum and Dictyopteris, occur commonly in the more exposed turbulent 
subtidal reef areas. 	 - 

Sea grass communities occur most frequently in protected environments, 
particularly in shallow embayments (Walker & McComb, 1985; Fonseca & 
Kenworthy, 1987). As a consequence of light limitations, seagrass communities 
in this region are typically restricted to waters of less than 20 m depth. 

Corals 
Corals are both consumers and (because of their symbiotic algae) primary 
producers. Relatively shallow and clear water is most suitable for their 
development and survival, although specific coral species occur commonly in 
shallow inshore turbid waters along the Pilbara coast. Coral reefs create a 
habitat for a large number of other organisms and even dead coral can be 
important in this respect (Veron, 1993). Patch reefs and fringing reefs are most 
commonly found in the study region. Coral spawning (reproduction) lasts for 
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