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EXECUTIVE SUMMARY 

This Document 

This document is a Consultative Environmental Review (CER) that has been 
prepared for Command Petroleum and the Joint Venture partners of offshore 
petroleum exploration permit areas EP 341 and EP 364 on the Peedamullah Shelf. 
The CER has been prepared in accordance with the Environmental Protection 
Authority guidelines presented in Appendix A. 

The objective of the CER is to seek approval for Command Petroleum to conduct a 
permit-wide drilling programme in permit areas EP 341 and EP 364 over the five year 
term of the permit leases. 

The Proposal 

Over the next five year period Command Petroleum proposes to drill two or possibly 
more offshore exploratory wells within the permit areas. Drilling operations at each 
of the nominated prospects "Passage Island" and "Lightfoot Reef' are expected to take 
about seven days to complete using a jack-up drilling rig. Drilling of the two 
nominated prospects is expected to be undertaken between January and April 1993. 
Seawater-based, low toxicity drilling fluids will be used. The rig and crew changes 
will be serviced by boat from Onslow. 

Existing Environment 

Physical Characteristics 

The permit areas lie within the southern region of the and tropical coastline of the 
Pilbara. The summers are very hot with an average maximum temperature of 36°C at 
Onslow. The winters are generally moderate with an average maximum temperature 
of 26°C. Average annual rainfall is 261 mm which is mainly associated with the 
passage of cyclones during the period January to March. Mean annual evaporation is 
very high, i.e. 3 166 mm at Onslow. 

Winds exhibit district seasonal patterns. From June to August, the dominant wind 
direction is easterly, ranging in speed from 2-8 m/s. From November to March the 
winds are predominantly south-westerly, ranging in speed from 4-8 m/s. Other 
months are transitional periods when wind speeds and directions are variable. 

The bathymetry of the Peedarnullah Shelf is variable and generally relatively shallow 
(<35 m). Surface water movements in the inshore area are dominated by tidal 
currents with some modification by wind stresses. Current flow directions and speeds 
are variable and relate to the positions and orientations of channels and shoals. Peak 
spring tide currents may attain velocities of 2.1 m/s. Water temperatures typically 
range between 20°C and 30°C. 
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The Peedamullah Shelf includes numerous offshore islands (sand cays or limestone 
outcrops), typically surrounded by an intertidal to shallow subtidal limestone platform. 
Sandy beaches occur on some islands, but most have rocky shores covered by isolated 
deposits of sand and mud. 

Biological Characteristics 

The marine ecosystem of the region is diverse. The major biological communities are 
associated with macro-algal and seagrass beds, corals, intertidal rocky platforms, sandy 
beaches, mangroves and salt marshes. The important mobile fauna utilizing these 
habitats are zooplankton, prawns, turtles, cetaceans (whales and dolphins), dugongs 
and seabirds. 

The most sensitive of these resources, with respect to petroleum exploration activities, 
are mangroves, corals and seagrass and macro-algal beds. Mangroves serve an 
important role as primary producers, providing sources of shelter and food for 
juvenile fish and crustacea in particular. Coral reefs and shallow subtidal macro-algal 
and seagrass beds provide sources of food and shelter for marine fauna. 

Juvenile tiger prawns occupy seagrass beds in shallow subtidal waters. King prawn 
juveniles live on fine, silty sand flats, with small clumps of algae in very shallow 
subtidal waters. After spending the late summer to autumn period in nearshore 
waters, both species migrate to deeper water. Suitable habitats occur in many parts 
of the coastal and offshore regions. 

Four species of migratory turtle use the region: the loggerhead, flatback, green and 
hawksbill turtles. The most abundant of these is the green turtle which nests on 
sandy beaches during the period August to late March. 

Dolphins, whales and dugongs have been reportedly sighted in the vicinity of the 
permit areas, but are transitory in their feeding and breeding movements throughout 
the region. 

The biological characteristics of the permit areas are representative of the regional 
character of the Peedamullah Shelf, which is generally a highly dynamic ecosystem 
subject to seasonal and periodic catastrophic events (e.g. cyclones). 

Social Character 

Onslow is the only coastal townsite within 50 km of the permit areas. It will serve as 
the support base for Command Petroleum's drilling operations, as it does for other 
exploration and production activities in that region. The other major activities 
operated out of Onslow are tourism (boating and recreational fishing) and 
commercial fishing. 

The main tourist season is limited by the climate to the April - November period, 
although the main game fishing season is from late October to early February. 
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The principal commercial fisheries are a finfish net fishery and a line and trap fishery 
that predominantly operates in deeper water (<30 m); and a prawn trawling fishery 
that operates in restricted areas (including the permit areas) during April to 
November each year. A small pearl culture facility operates adjacent to Middle 
Island. 

Assessment of Environmental Impacts 

The assessment of environmental impacts presented in this CER identifies the direct 
effects of normal drilling operations and the consequences of any accidental oil spill. 
Impact assessment is based on the experience of other operators on the Peedamullah 
Shelf and international experience in similar environments. 

The assessment identifies several routine and one potential effect of drilling on the 
physical, biological and social environments within permit areas EP 341 and EP 364. 
Routine effects are created from discharge of drilling fluids, drill cuttings, deck 
drainage and domestic wastes. Potential effects on the environment may arise from 
accidental oil spillage. 

Accidental oil spills represent the most significant potential impact of the proposal, 
especially the potential effect of an uncontrolled oil spill (blowout) on the ecological 
and human resources of the region. This is a risk associated with all exploration 
drilling, but blowouts are very rare and unlikely because of the technology and 
management systems routinely employed to prevent such events. Where spills do 
occur, the total oil released cannot be readily predicted and the spill may either be 
within or beyond the resources available to the industry for combating the spill. 

Present knowledge indicates that up to three types of fuel/formation crude oil, 
ranging in weight from light to heavy, may be anticipated from accidental spillages 
associated with refuelling or drilling operations in the permit areas: 

diesel fuel (refuelling operations); 
light paraffinic crude oil; 
heavy biodegraded crude oil. 

Under the prevailing meteorological and oceanographic conditions on the 
Peedamullah Shelf, the diesel and light crude are expected to evaporate and weather 
readily. Rapid evaporation, photo-oxidation and natural dispersion, coupled with the 
relatively low content of toxic alkylated compounds present in light Australian crudes, 
further reduces the likely toxic effects of these oils once spilt. The heavy crude (if 
found) will take longer to evaporate and may leave a waxy residue if it has a high wax 
content. 

Potential effects of oil spillages on important biological and social resources within 
the permit areas, including fisheries, are reviewed on the basis of existing information 
available from oil impacts on similar resources overseas. The following points are 
highlighted: 
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Previous spills in tropical environments indicate that while localized reductions 
in abundance and diversity of organisms may occur immediately after the spill, 
recovery appears to take place relatively quickly. 

Long-term adverse impacts on tropical systems arising from oil spills appear to 
be confined to exposed corals and mangrove environments. Tropical intertidal 
and shallow subtidal habitats can be the most affected in the immediate term 
with substantial mortalities of algae being recorded, however these populations 
were also observed to recover. 

Mangroves are highly sensitive to oiling. Mangroves that are exposed to spills 
of untreated crude oils display features ranging from leaf discolouration to 
total defoliation and death. 

Subtidal seagrasses appear to suffer little damage from spills of crude oils 
floating on the water surface, although leaf loss may occur if seagrasses are 
emergent. Recovery in these cases is, however, likely. 

Tourism is unlikely to be significantly affected in the longer term by an oil 
spill. The effect on local beaches from small to medium spills would be 
temporary, affecting only tourists visiting the region at the time of the spill. 
Any temporary economic losses associated with a reduction in tourist numbers 
may be slightly offset by income generated by the local cleanup activities that 
will be undertaken for the spill. 

In the event of a major spill of formation crude oil, the number of affected 
beaches and duration of impact would be greater; but would not be expected 
to leave any long-term adverse impacts on the marine or coastal area. 

A large oil spill would be expected to affect the local commercial prawn 
fishery, the magnitude of the effect depending on time of year and weather 
conditions at the time of the spill. A major oil spill during spring spawning 
could result in localized high mortality of eggs and larvae drifting between 
offshore spawning grounds and inshore settlement areas. 

On the basis of information on the physical, biological and social environments and 
oil spill trajectory modelling and predictions, resources identified to be most at risk 
from oiling in the event of an accidental oil spill are the intertidal and shallow 
subtidal habitats of the Passage and Mary Anne Islands and the mainland coastline 
between Solitary Island and Weld Island. 

The risk of significant adverse effects to the environmental resources within the 
permit areas from Command Petroleum's drilling operations is low. It will be 
reduced further by implementation of appropriate management procedures and oil 
spill contingency planning. 
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Environmental Management 

Command Petroleum will implement environmental management initiatives to 
minimize the routine and potential environmental effects of drilling operations in 
permit areas EP 341 and EP 364. 

Command Petroleum will: 

comply with all legislative requirements and industiy standards that are 
applicable to oil exploration programmes; 

adopt industry and government standards and guidelines for well design and 
control; 

utilize water-based drilling fluids approved by the Department of Minerals and 
Energy and primarily composed of non-toxic polymers and clays; 

implement a drilling fluids and cuttings discharge strategy aimed at minimizing 
environmental impact; 

operate a work force education programme; 

prepare an Oil Spill Contingency Plan for permit areas EP 341 and EP 364 to 
the satisfaction of the State Committee for Combating Oil Spills. 

In addition, Command Petroleum will abide by all management strategies and 
operational procedures in this document and the specific commitments listed in 
Section 7. 
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INTRODUCTION 

1.1 	This Document 

This Consultative Environmental Review (CER) has been prepared in accordance 
with the Environmental Protection Authority (EPA) Guidelines issued for the 
proposal. The Guidelines are presented in Appendix A. 

The objective of the CER is to provide the basis for the EPA's assessment of and 
advice to the Western Australian Government regarding the environmental 
acceptability of the proposal. The CER also serves to provide information about the 
proposal to interested members of the public to facilitate their involvement in the 
EPA's environmental impact assessment process. 

This CER has been prepared to seek approval for Command Petroleum Holdings NL 
to conduct a permit-wide drilling programme in permit areas EP 341 and EP 364 on 
the Peedamullah Shelf of Western Australia (Figure 1). The document provides 
regional descriptions of the physical, biological and social environments in the vicinity 
of the permit areas, assesses the potential effects of drilling operations at nominated 
sites within the permit area, and outlines management practices for minimizing 
environmental impact. 

The document is structured as follows: 

	

Section 1: 	Introduction and background to the proposal and this 
document. 

	

Section 2: 	Justification for the project. 

	

Section 3: 	Technical description of the proposed drilling operations. 

	

Section 4: 	Description of the existing physical, biological and social 
environments within and adjacent to the permit areas. 

	

Section 5: 	 Assessment of the potential environmental impacts of the 
proposed drilling operations (including oil spills). 

	

Section 6: 	Proposed strategies for managing and minimizing the potential 
environmental impacts identified in Section 4. 

	

Section 7: 	Summary of management commitments. 

	

Section 8: 	Conclusions of this document. 

	

Section 9: 	References cited in this document. 

Technical appendices and a glossary of terms used in the CER. 
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In addition to the preparation of this CER for submission to the EPA, well-specific 
details including the location, water depths, distance from sensitive resources and 
drilling programmes will be submitted to the Department of Minerals and Energy and 
the EPA with each drilling application. Regulatory authorities will be referred to this 
CER for the relevant management practices. 

	

1.2 	The Proponent 

The proponent is Command Petroleum Holdings NL, a Sydney-based petroleum 
exploration and production company. 

Command Petroleum is the operator of permit areas EP 341 and EP 364 on behalf of 
a joint venture comprising: 

Command Petroleum Holdings NL: 	 20% 
Mount Isa Mines Ltd: 	 20% 
LL & E Australia Pty Ltd: 	 20% 
Peedamullah Petroleum Pty Ltd: 	 20% 
Ashland Exploration Australia Pty Ltd: 	 20% 

	

1.3 	Legislative Requirements 

Oil exploration standards and practices in Western Australia are regulated by both 
Commonwealth and State Acts. Relevant Commonwealth Acts are: 

Petroleum (Submerged Lands) Act 1967; 
Environmental Protection (Sea Dumping) Act 1981; 
Protection of the Sea (Civil Liability) Act 1981; 
Protection of the Sea (Prevention of Pollution from Ships) Act 1983; 
Protection of the Sea (Powers of Intervention) Act 1981. 

State Acts pertinent to this exploration proposal include: 

Conservation and Land Management Act 1984; 
Environmental Protection Act 1986; 
Fisheries Act 1905; 
Marine and Harbours Act 1981; 
Maritime Archaeology Act 1973; 
Marine Navigational Aids Act 1973; 
Petroleum (Submerged Lands) Act 1982 (Revised 1990); 
Pollution of Waters by Oil and Noxious Substances Act 1987; 
Prevention of Pollution of Water by Oil Act 1960; 
Shipping and Pilotage Act 1967; 
Western Australian Marine Act 1982; 
Western Australian Marine (Sea Dumping) Act 1981; 
Wildlife Conservation Act 1950-1 980. 
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Administration of these Acts in Western Australia is performed by a joint authority 
comprising the Commonwealth Minister and the Minister for Mines for the Western 
Australian Government. Applications to undertake petroleum exploration in Western 
Australia are submitted to the Minister for Mines and day-to-day matters are 
administered by the State Government. 

All proposals to undertake petroleum exploration and production in Western 
Australia must receive environmental approval from the Western Australian Minister 
for the Environment through the Environmental Protection Act 1986. The proponent 
submits an outline of the proposal to the Department of Minerals and Energy which 
refers the proposal to the EPA for setting of the level of environmental assessment. 

Level of environmental impact assessment of the Command Petroleum exploratoiy 
drilling proposal has been set as a Consultative Environmental Review (CER). This 
requires the proponent to prepare an environmental impact statement (CER) suitable 
for public release. The EPA has issued guidelines for preparation of the CER. 

Upon completion of the CER, it is submitted directly to the EPA for assessment. 
Within the assessment process for the CER, the Environmental Protection Act 1986 
requires the document to be made available to the public for a nominated period 
(four weeks in this particular case), during which interested members of the public 
can view, read and, if desired, submit formal written submissions to the EPA on any 
aspect of the proposal. 

Following assessment of the CER by the EPA, incorporating submissions from other 
regulatory authorities and the public, a Report and Recommendations document is 
prepared by the EPA. This document presents EPA recommendations on whether 
the proposal should be approved or not and, if approved, what conditions should be 
attached to the environmental approval. The EPA report is submitted to the Minister 
for the Environment for Ministerial approval and release. The Minister has the 
power to accept or reject any conclusions or recommendations made by the EPA. 

1.4 	AcknowledgmentS 

This document has been prepared by AGC Woodward-Clyde on behalf of, and with 
assistance from, Command Petroleum Holdings NL. 

Assistance with document preparation and production of oil spill trajectory 
predictions was provided by Mr Harry Goff of Western Mining Corporation, 

Petroleum Division. 

During preparation of this document, several regulatory bodies and concerned parties 
have been consulted. Table 1 lists the names and organizations of these parties. 
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TABLE 1 

CONSULTATION LIST 

Date Contact Name Subject 

17 March 1992 Mr J Sgherza Prawn catch statistics for 
Technical Officer, Prawn Research Onslow prawn trawling 
Fisheries Department grounds. 

20 March 1992 Mr B Burkin Disposal sites for oily wastes. 
Shire of Ashburton  

24 March 1992 The Shire Clerk Details of proposed 
Shire of Ashburton exploratory drilling 

programme. 

March 1992 Mr C Jenner Whale migration patterns. 
Centre for Whale Research 
Dampier Archipelago Humpback 
Whale Project  

25 March 1992 Dr F M Moran Commercial fishing operation 
Fisheries Department on Peedaniullah Shelf. 

1 April 1992 Mr N Manifis Prawn trawling activities. 
Onslow Professional Fisherman's 
Association  

1 April 1992 Mr M Holtz Details of proposed 
Western Australian Fisheries exploratory drilling 

__________ Industry Council programme. 
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2 	 PROJECT JUSTIFICATION 

2.1 	Need for the Proposal 

The proposal is for Command Petroleum Holdings NL to conduct an exploratory 
drilling programme within permits areas EP 341 and EP 364 on the Peedamullah 
Shelf of Western Australia to evaluate their prospectivity for oil production. 

Oil exploration and oilfield development in Australia is becoming increasingly 
important as the production from the Bass Strait fields continues to decline. Both the 
Australian Commonwealth and the Western Australian Governments recognize and 
support the need for Australia to at least maintain present levels of self-sufficiency in 
oil. The Western Australian Government regularly releases permit areas for tender 
to oil exploration companies and consortiums to encourage oil exploration both 
onshore and offshore. 

Command Petroleum's proposal to conduct exploratory drilling in Permit Areas 
EP 341 and EP 364 is an integral component of Australia's search for new oil 
supplies. The project will benefit the community through capital expenditure and 
employment. 

The total capital cost of the proposed exploration drilling programme proposed by 
Command Petroleum over the ensuing five-year period is estimated to be in the order 
of five million dollars. Most of this will be spent within Australia and, in particular, 
Western Australia. 

The drilling programme will employ an estimated 40 people per year over the life of 
the programme (full-time annual equivalent). These personnel will be employed in 
the north-west of Western Australia, and in Sydney. The exploration programme will 
require a broad range of expertise and specialist backup, which is important to 
maintain in the State. 

2.2 	Implications of No Action 

Issue of EP 341 and EP 364 permits to the Joint Venture was conditional upon the 
partners exploring the area for hydrocarbons. If the Joint Venture is not granted 
approval to conduct the proposed exploration programme, then the Joint Venture will 
be unable to fulfil commitments made to the Department of Mines when the permits 
were taken up. 

In addition, projected expenditure and employment benefits to the community, 
associated with the proposed drilling programme, will not eventuate. 
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3 	 DESCRIPTION OF PROPOSAL 

3.1 	Concept and Timing 

Command Petroleum Holdings NL, on behalf of its joint venture partners, proposes 
to undertake an exploration drilling programme to evaluate the prospectivity of 
permit areas EP 341 and EP 364. 

Command Petroleum Holdings NL has prepared a five-year programme to facilitate 
planning and execution of a comprehensive exploration programme. Obtaining 
environmental approval for permit-wide drilling reduces the load on regulatoiy 
authorities and, in particular, on the EPA., by eliminating the need to reassess each 
proposed well drilling exercise. 

The current proposal involves drilling of two initial wells, one in each of the 
prospective areas shown on Figure 2. Command Petroleum intend to drill the two 
wells consecutively during the period January to April 1993. Further drilling may be 
required at one or more of these prospects (and elsewhere in the permit) over the 
next five years and approval of this CER will allow additional drilling to be 
undertaken at short notice. Command Petroleum is committed to providing the 
relevant Government departments with full details of each proposed well a minimum 
of three weeks before drilling commences. 

The scope and timing of commitments to forthcoming exploration, as made by 
Command Petroleum when taking up the permit leases, are as follows. Additional 
exploratory work may also be conducted. (Note: These work commitments are 
separate to and distinct from the environmental and operational management 
commitments made in this CER.) 

Permit Area EP 341 

Period 	 Minimum Work Requirement 

30/5/92 - 29/5/93 	Drill one well, geological and geophysical studies. 
30/5/93 - 29/5/94 	Drill one well, geological and geophysical studies. 

Permit Area EP 364 

Period 	 Minimum Work Requirement 

1/12/91 - 30/11/92 Data review. 
1/12/92 - 30/11/93 Data review and reprocessing. 
1/12/93 - 30/11/94 Acquisition of 100 km seismic data. 
1/12/94 - 30/11/95 Data review. 
1/12/95 - 30/11/96 Data review. 
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3.2 	Drilling Operations Details 

3.2.1 	Operations Logistics 

The drilling rig will be of the jack-up cantilever type. Once prospective sites have 
been fully evaluated, the rig will be towed to the nominated site, the legs positioned 
onto the seabed and the drilling floor raised approximately 20 m above the sea 
surface. 

Two support/standby vessels will assist in towing the rig to location and will transport 
fuel, drilling fluid components, casing, cement, food and all other requirements during 
the work. At least one will remain in the vicinity of the rig at all times to provide 
assistance in the event of an emergency. 

An oil spill containment boom and skimmer will be stored onboard the drilling rig for 
the duration of the drilling programme. In the event of an oil spill, this equipment 
will be loaded onto the support vessel for deployment. 

In addition, Mermaid Marine Services' oil spill control vessel MV Mermaid Avenger 
will be on dedicated standby in Dampier for the duration of the drilling programme. 
This vessel will be equipped with oil spill containment, oil recovery and dispersant 
application equipment to assist with combat response in the event of an oil spill. The 
vessel will be able to be on-site at the proposed well sites within four hours of 
notification to respond. 

During drilling, the drilling workforce (up to 45 personnel) will be accommodated on 
the drilling rig. Drilling rig crew changes, if required, will occur every 14 days via 
Onslow, using a crew boat to transport personnel to and from the rig. Crew will 
arrive at, and leave Onslow, via charter flights from Onslow airport. 

The rig support vessels will operate out of Onslow. The oil spill recovery vessel will 
operate out of Dampier. Masters of these vessels will be instructed not to allow crew 
to disturb islands or wreck sites, nor to anchor close to coral reefs. These operators 
will also be contractually required to comply with all State and Commonwealth 
legislation pertaining to the control of all sources of pollution and of dumping at sea. 

A 500 m exclusion zone around the well site will be temporarily established for the 
duration of the drilling programme, through a Notice to Mariners. This exclusion 
zone is a safety initiative to prevent other vessels (e.g. prawn trawlers) approaching 
too close to the drilling rig. 

The drilling programmes are expected to be of short duration (up to seven days per 
well), therefore, it is not expected that the rig will need to be refuelled on site during 
that time. However, any refuelling operations that are required will be conducted in 
accordance with the schedules and provisions of the Petroleum (Submerged Lands) Act 
1982. 
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3.2.2 	Drilling Procedures 

Anticipated target depths for the proposed wells vary between 700 m and 1100 m. 
Details of the proposed drilling programmes are not yet available, but specific well 
programmes will be provided to the Department of Minerals and Energy and the 
EPA at least three weeks before the well is spudded. 

As an example, Figure 3 and the following description are indicative of a likely 
programme. 

Firstly, a conductor casing will be installed in the hole drilled to a depth of 
approximately 80 m. This initial hole will use seawater for circulation. The casing 
will be cemented into position and a riser and diverter attached to allow drilling fluid 
recirculation and well control. Drilling will continue with the next string of casing set 
at approximately 400 m. Upon cementing of this casing, a Blow Out Preventer (BOP) 
will be installed and the casing tested. The hole will be drilled to total depth and 
evaluated by logging tools. After the cementing of each casing string, the BOP will 
be pressure tested before continuing to drill. Formation pressures within the drill 
string and the volume of returned drilling fluid will be continuously monitored. If a 
flowing formation is intercepted, the BOP will be used to control the flow and the 
drilling fluid weight is increased proportionately to provide primary well control. 

Strict procedures will be used for abandonment. Permeable zones will be isolated 
with cement plugs and a surface plug set in the string. Dry wells will have all surface 
casing severed and removed to a depth of at least 5 m below the surface. The well 
location will be cleared of any debris and man-made obstructions. 

A producing well will be plugged at the bottom of the production casing and capped 
above the seabed, ready for later retrieval. 

All drilling and abandonment operations will be undertaken in accordance with 
Department of Minerals and Energy of Western Australia regulations. 

	

3.2.3 	Operational Discharges 

Operational discharges comprise drill cuttings, drilling fluid, lubricating oil waste, 
deck drainage, treated sewage and engine cooling water. Drill cuttings are the result 
of material removed from the hole and, for permit areas EP 341 and EP 364, this 
material will comprise inert mineral particles varying in size from silt to gravel. 
Drilling fluid to be used will be seawater-based (i.e. not oil-based) consisting of a 3% 
KC1 polymer, which is approved for use and disposal to the marine environment by 
the Department of Minerals and Energy of Western Australia and the EPA. This 
fluid is required for bit cooling and lubrication, and is used to remove cuttings from 
the hole. It is also used to control formation pressures and maintain well control. 
Approximately 320 m3  of drilling fluid will be used per well. 

Drill cuttings are separated from the drilling fluid by processing through the solids 
removal equipment on the rig. The cuttings are then discharged overboard while the 
drilling fluid is conditioned prior to being circulated back to the well. At the time of 
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abandoning a well, the well bore is left full of drilling fluid while any surplus drilling 
fluid is discharged to the ocean prior to moving the rig. 

Typically, less than 100 m3  of drill cuttings would be discharged from the rig during 
drilling of a 1 000 m length hole. 

Sewage will be treated through an on-board plant and discharged at the rate of 60 to 
90 m3/d. Deck drains will be a sealed system which discharges to a closed tank. 
Waste oil will be pumped to a holding tank to be disposed of onshore in an approved 
manner. Solid wastes will be burnt or removed from the rig. Details of waste 
treatment and disposal procedures are given in Section 5.2.2. No other significant 
discharges are expected to occur. 
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4 	EXISTING ENVIRONMENT 

4.1 	Introduction 

4.1.1 	Information Sources 

The CER for permit-wide exploration in the neighbouring permit areas TP/7 and 
TL/2 was made available to Command Petroleum by Western Mining Corporation 
(Petroleum Division) (WMC) to assist with preparation of this document. 
Descriptions of the physical and biological environment in this document are based 
on the WMC CER and LeProvost and Gordon (1991). Additionally, Command 
Petroleum Holdings NL engaged AGC Woodward-Clyde to carry out environmental 
surveys of the permit areas and adjacent coastal zones for the purpose of preparing 
this CER. 

In this sections  information from sources cited above is summarized to present a 
general description of the region. Emphasis has been placed on those aspects which 
are considered to be of most relevance to environmental evaluation, management and 
monitoring of exploratory drilling operations. 

4.1.2 	Environmental Zones 

EP 364 and part of EP 341 are included in designated Special Protection Locality 
(SPL) No. 32 which extends from Tubridgi Point on the North West Cape to a point 
on the mainland coast at 116° 00' E (Jones et al 1984). Figure 4 shows the permit 
areas relative to the SPL. SPLs have been defined by the EPA around the coast of 
Western Australia to assist in the environmental management of offshore oil 
operations. 	They are areas with significant marine resources where extra 
environmental protection measures are recommended for oil exploration and 
production. 

In SPL 32, the significant marine resources are seabird and turtle nesting islands, 
mangal and tidal flats, coral reefs, fish and prawn nurseries, dugong feeding sites, 
commercial and recreational fisheries and tourism (Figure 5). 

In order to afford extra protection to Special Protection Localities, two categories of 
buffer zone have been designated: an inner nominal 8 km Immediate Protection 
Zone (IPZ), and an outer nominal 50 km Special Conditions Zone (SCZ). The SCZ 
is divided into inner (0 - 30 km) and outer (30 - 50 km) buffers. The locations of the 
sectors in relation to the permit areas are shown on Figure 4. 

The boundaries of the buffer zones were selected according to the following criteria 
(Jones et al. 1984): 

The 8 km width of the IPZ was chosen using the presumed safe 
distance from the SPL for achieving efficient dispersal and dilution of 
spilt oil which was dispersed outside its boundary. 
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The 42 km width SCZ was based on the estimated distance an oil slick 
would move in a 24-hour period from the outer boundary of the SCZ to 
the outer boundary of the adjacent IPZ, under extreme weather 
conditions (Jones et al 1984). 

4.2 	The Physical Environment 

4.2.1 	Climate 

The permit areas lie within the southern region of the and tropical coastline of the 
Pilbara. The summers are very hot with an average maximum temperature of 36°C at 
Onslow. On average, 217 days each year have a maximum temperature above 30°C 
and 25 of these are above 40°C (WMC 1990). The winters are generally moderate 
with an average maximum temperature of 26°C. Minimum winter night temperatures 
range between 12°C and 14°C, on average. 

Annual rainfall averages 261 mm and is significantly influenced by the passage of 
cyclones which predominantly occur from January to March. Associated rainfall may 
be very heavy over relatively short time intervals, the highest one day recording at 
Onslow being 356 mm (WMC 1990). 

Mean annual evaporation is very high (3 166 mm at Onslow). Wind speed and 
direction are recorded at Airlie Island by WMC. Seasonal and annual wind speeds 
and direction roses for Airlie Island data are shown on Figure 6. From June to 
August, the dominant wind direction is easterly with speeds generally ranging from 2 
to 8 m/s. Gradient intensification during this period, generated by high pressure cells 
situated south of low pressure areas, can produce easterly gales with wind speeds up 
to 20 m/s. 

From November to March, the winds are almost constantly from the south-west with 
speeds generally from 4 to 8 rn/sec. 

Other months (April—May and September—October) are transitional periods when 
winds may be variable in speed and direction. Land and sea breezes occur as daily 
cycles but these may be masked by the synoptic scale airflow (WMC 1990). 

Storm-strength winds in the region can be generated by squalls associated with 
thunderstorms and cyclones. Thunder squalls occur between November and April 
and can generate gusts in excess of 90 km/h. 

Tropical cyclones form in the Timor Sea area between November and April, and 
travel initially in a general south-westerly direction. As a storm develops, it can alter 
its course to travel in a south or south-easterly direction in the Onslow region. 
During the period 1909 to 1980, an average of 2.7 tropical cyclones per year passed 
within 300 nautical miles of the permit areas. The highest recorded coastal wind 
speed in an Australian tropical cyclone of 246 km/hr occurred at Onslow during the 
passage of Cyclone 'Trixie' in 1975 (Southern 1979). Cyclone 'Orson', which passed 
over the North Rankin 'A' platform on 23 April 1989, was associated with wind 
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speeds in excess of 250 km/hr. In 1992, Cyclone 'Ian' passed over Barrow Island 
bringing wind speeds of up to 222 km/hr, but no records are available of wind speeds 
caused by either 'Orson' or 'Ian' at the coast (WMC 1990). 

	

4.2.2 	Geomorphology 

The dominant geomorphological feature of the region is the Peedamullah Shelf. The 
shelf comprises extensive cemented calcareous sediments (limestone) which form a 
shallow, gently inclined seabed extending from the coast to some 20 km offshore 
where water depths reach 20 m. Sands and gravels derived from erosion of the 
limestone and detritus of biota, such as shells, blanket the submarine shelf in varying 
amounts. 

The Peedamullah Shelf region includes numerous offshore islands of various size and 
formation (sand cays or limestone outcrops), which are typically surrounded by an 
intertidal to shallow subtidal limestone platform (LeProvost and Gordon 1991). The 
islands and platforms are, in some locations, surrounded by aprons or spits of 
reworked sand. Sandy beaches occur on sheltered islands but most have rocky shores 
covered in places by isolated deposits of sand and mud. 

	

4.2.3 	Oceanography 

The bathymetiy of the Peedamullah Shelf region is variable, but water depths are 
relatively shallow (<35 m). Approximately 10% of the EP 341 and EP 364 lease 
areas has water depths between 12 m and the maximum depth of 22 m. 

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. 

Circulation modelling undertaken by Steedman and Associates (1984) for WMC's 
adjacent permit areas (TL/2 and TP/7) indicates that the surface water movements in 
the inshore area are dominated by tidal currents modified by wind stress rather than 
by oceanic current effects (WMC 1990) (see Figure 18). 

Tidal currents in the region generally flow parallel to the mainland coast with north-
easterly ebb tides and south-westerly flood tides. 

The strength and direction of tidal currents in the inshore area are locally modified 
by seafloor topography. The EP 341 permit area includes numerous small islands and 
extensive shoals interspersed by deeper channels. 

The navigation charts indicate that in some areas around the islets and shoals, 
currents of 2 to 4 knots (1.0 - 2.1 m/s) occur during spring tides. In the more open 
expanses of this area, currents generally flow at less than 1 knot (0.53 m/s). 

Moderate to strong winds can significantly affect surface current directions during 
neap tides, while during spring tides the tidal currents dominate surface currents. 
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The winter wave climate of the region is dominated by locally-generated wind waves, 
from easterly, south-easterly and southerly winds. Wind-generated waves in summer 
originate from the west and south-west and attain wave heights of 0.5 - 1.0 m. 
Northerly and north-westerly oceanic swell waves are also refracted onto the 
Peedamullah Shelf during summer. 

Water temperatures in the region range between 20°C and 300,  sometimes reaching 
33°C in nearshore shallows during late summer (LeProvost and Gordon 1991). 

43 	The Marine Biological Environment 

4.3.1 	Introduction 

The major biological components of the permit areas have been identified either by 
the physical characteristics (e.g. limestone pavement), or by the biological community 
(e.g. mangals) itself. They have been mapped by interpretation of satellite imagery 
and aerial videotapes and photographs, and cross-referenced to prior field validations 
carried out for Western Mining Corporation (Petroleum Division) in 1989 (WMC 
1990). In addition, certain faunal elements were considered to be of particular 
significance and information on these was reviewed during the previous studies. 

Marine and coastal habitat distribution maps for the permit areas are presented as 
eight maps (Figures 8 to 15). Figure 7 shows the regional location of each of those 
map areas. 

4.3.2 	Macro-algal and Seagrass Beds 

Algal associations are the important marine biological primary producing areas on the 
Pilbara coast (Chittleborough 1983). Swgassum meadows are the most commonly 
occurring algae assemblage. Saigasswn is a perennial plant which sheds its fronds 
seasonally and regrows from persistent holdfasts, and from germlings. This seasonal 
shedding of fronds sometimes results in large wracks of algae accumulating and 
floating on the surface. These floating wracks harbour a wide diversity of small 
marine life. Many wash onto the shorelines where the stranded marine fauna and 
associated detritivores become food for higher consumers, such as wading birds, thus 
contributing to the food chain. 

Seagrass beds, which may be locally extensive, are also likely to be important and 
have particular ecological significance for tiger prawns, green turtles and dugongs. 
Their main ecological importance is not as a direct food source, but as a nursery 
ground for many fish and crustacean species, as contributors of detrital matter to the 
food chain and as stabilizers of the sediment. Juvenile prawns shelter within the 
seagrass beds, whilst green turtles and dugongs graze on certain seagrass species. 
Other than green turtles and dugongs, few species graze on seagrasses. 

Macro-algal and seagrass communities occur extensively at two locations in or near 
the permit areas: 
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on limestone pavement thinly covered with sand near Mary Anne 
Group of islands (Figure 12); and 
on fine-medium grained sand between Mary Anne Passage and the 
coast. 

Intertidal algal turf is located on reef flats on the western side of North Mangrove 
Island (Figure 11). It is probable that such algal turfs occur in similar intertidal zones 
near mangrove associations throughout the region. 

Blue-green algal mats often occur on intertidal flats landward of, and within, mangal 
communities in the region. 

	

4.3.3 	Corals 

Corals occur as solitary or colonial organisms throughout the permit areas. Stony 
corals (of the types which form reefs) are very conspicuous biological components of 
the region. They occur in shallow waters, although they are not as abundant along 
the coastline as they are around the offshore islands. This scarcity has been 
attributed to the naturally high background turbidity of these waters. Elsewhere, the 
corals and coralline algae form reefs. 'Coral reef is a generic term for a diverse and 
productive shallow water ecosystem dominated by corals. Coral reefs provide a 
habitat for a large number of types and populations of other organisms and even dead 
coral can be important in this respect. Coral reefs wholly or partly fringe most of the 
islands which occur within the permit areas including the Mary Anne Group 
(Figure 12). 

	

4.3.4 	Intertidal Rocky Platform Communities 

Intertidal platforms of limestone form part of the fringe surrounding most of the 
islands in the region. Typically, wave erosion has created a moderately broken 
terrain which traps poois of water at low tide. This provides a habitat for a variety of 
organisms, including molluscs, crustacea, bristle-worms and fish. 

Rock oysters form a relatively distinct community within this habitat in exposed 
situations. Populations exist along the shores of most islands in the areas with 
adequate substrate. Oysters ingest water for respiration and filter food, in the form 
of suspended particulate matter, from it. The rock oyster communities in the region 
do not support any local fishing industry, but many are no doubt taken by recreational 
fishermen and tourists. They are also an important food source for many shore birds, 
molluscs and fish species. 

	

4.3.5 	Sandy Beaches 

Sandy beaches are common on most offshore islands and along much of the mainland 
coastline from Yammaderry Island to Robe Point (Figure 9). The beaches on the 
mainland are intersected by muddy tidal flats and mangrove assemblages. 

The sandy beaches contain a limited range of burrowing infauna such as polychaetes, 
crustaceans and bivalve molluscs. 
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Beaches are frequented by wading birds and provide roosting sites for seabirds. The 
beaches are also used by turtles that nest above the high tide mark during spring and 
summer (LeProvost and Gordon 1991). The beaches are little used by turtles during 
winter (May to August). 

	

4.3.6 	Mangals 

The term mangal is used to describe the total biological community supported by 
mangrove vegetation associations. These communities typically have high biological 
productivity and conservation significance. Numerous mangrove associations occur in 
the region, featuring various combinations of at least six mangrove species. 

Mangal communities occur extensively along the mainland coast (Figures 8 to 10) and 
distinctive associations also occur on offshore islands relatively close to the coast, such 
as the Mangrove Islands (Figure 11). The pattern of occurrence is complex. For 
example, on the Mangrove Islands, the mangrove associations Rhizophora-Avicennia-
Bruuiera occur on limestone pavement. On the mainland, a Rhizophora slylosa - 
Avicennia marina association occurs on muddy tidal flats whereas an A. marina - 
Aegialitis annulata association occurs on limestone pavement. 

The island and mainland associations are distinctive because of a unique interaction 
of geomorphology, sediments, hydrology, oceanic and climatic factors. However, they 
are not equivalent in terms of productivity or uniqueness, and their overall 
significance was assessed by comparison to other associations present in similar basin 
settings elsewhere. In these respects, the associations on the Mangrove Islands stand 
out as being of high conservation value because of their relatively uncommon 
combination of mangrove species, whereas the assemblages of the barrier islands and 
embayments are regionally more widespread and therefore are not so significant. 
Narrow fringing mangroves are considered to be of lesser conservation value. 

	

4.3.7 	Salt Marshes (Samphires) 

Salt marshes usually develop in low energy environments along the margins of coastal 
lagoons, deltas and estuaries. Along the coast near to the permit areas, they most 
commonly occur adjacent to the landward margins of mangrove-dominated tidal 
creeks and inlets. The marshes have a low gradient and a prevalence of sandy silt 
and clay sediments. 

The salt marshes are characterized by the presence of samphires and wide expanses 
of bare mud. They usually extend from near mean sea level to the supra-tidal limit, 
beyond which terrestrial vegetation occurs. Higher areas are only inundated by high 
spring tides. 

	

4.3.8 	Plankton 

Plankton are the microscopic plants and animals that form the basis of the food 
chain. They are abundant in the waters of the Peedamullah Shelf and are transported 
by surface water currents. 
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4.3.9 	Prawns 

Prawns are the target species of a significant component of the local fishing industry. 
As such, they are of fundamental importance to the regional economy. 

Tiger and western king prawns are the predominant components of the catch. The 
life cycle of both species has been summarized by Penn et a! (1989) for the Shark Bay 
and Exmouth region where the major prawn fisheries exist. The spawning of king 
prawns occurs from late autumn to spring whilst tiger prawn spawning occurs from 
late winter through to summer with peak egg production occurring in spring. 
Spawning of both species occurs in water more than 18 m deep. 

The planktonic larvae remain at sea but by early post-larval stages both species drift 
to shallow, nearshore waters. 

Juvenile tiger prawns occupy seagrass beds, especially actively growing Posidonia sp. 
in shallow subtidal waters. King prawn juveniles live on fine, silty sand flats with 
small clumps of algae that occur from just below the low watermark to depths of 
about 1 m. These nursery areas are immediately off the mainland coast (Figure 16). 

After spending about three months in the nearshore waters (from late summer to 
autumn), both species migrate to deeper water. As adults, the tiger prawns prefer 
areas with sediments of high mud content, whereas king prawn adults occupy coarser 
substrate. Adults of both species burrow into the sediments. The tiger prawns 
generally emerge at night to feed regardless of water temperature, but king prawns 
may remain inactive (buried) in sub-optimal temperature conditions. This difference 
in behaviour is a major factor in determining the ratio of the two species in 
commercial prawn catches. 

The life cycles of the prawns have not been studied in the Onslow area. It is 
reasonable to predict that Onslow populations are localized, perhaps as an extension 
of Exmouth Gulf stocks (Hancock 1974). Similarly, nursery areas are likely to 
predominate just offshore from the mainland coast where the rivers have deposited 
fluviatile sediments to create mud flats (western king prawns) and seagrass beds are 
thought to occur (tiger prawns). Seagrass beds are also extensive near Barrow Island 
and Barrow Island Shoals. Habitats suitable for adults occur in deeper water in many 
parts of the region. 

	

4.3.10 	Turtles 

Four species of turtles are known in the region: the loggerhead (Caretta caretta), 
flatback (Chelonia depressa), green (Chelonia mydas) and hawksbill (Eretmochelys 
imbricate). All four species are essentially tropical in their distribution and are found 
around the northern coast from Western Australia to Queensland (Cogger 1975). 
The flatback turtle is seldom found south of the Kimberley, although it is relatively 
common off Dampier in September. The hawksbill is common at times around 
Barrow Island (Butler 1970) and has been recorded at Great Sandy Island. The 
loggerhead is apparently common but inhabits deeper water and is seldom recorded 
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(T D Meagher and Associates 1984). The green turtle is abundant throughout the 
region in all seasons (Butler 1970). 

The loggerhead, flatback and hawksbill turtles are carnivorous species. The former 
feeds in deep water while the latter two forage for crustacea, shellfish, sponges, etc. 
often found around coral reefs. The green turtle is carnivorous when young but 
apparently becomes almost entirely herbivorous after reaching adulthood when it 
feeds on algae and seagrass. 

All four of the turtle species are migratory and use the area on a seasonal basis. The 
hawksbill and loggerhead turtles are thought to nest in summer but little is known of 
their biology. 

Green turtles start nesting in the region during August at the earliest and continue to 
late March, with the last young appearing by the end of May. There are reports that 
most nesting by this species may coincide with maximum tides (A and S R Tingay 
1984, 1985). 

4.3.11 	Cetaceans 

At least ten species of cetaceans (humpback, sei, Biydes, pilot and false killer whales, 
and bottlenose, spinner, humpback, common and striped dolphins) occur in the 
region. Six have been recorded as beached specimens on Barrow Island or off its 
coast (Butler 1970 and 1975) and the humpback whale migrates through the region in 
winter and spring (Chittleborough 1953 and 1965). The status of these species in the 
region is unknown but the latter may be common at certain times. 

Humpback whales (Megaptera novaeangliae) feed on plankton while in Antarctic 
waters during summer (Chittleborough 1965). In winter, one feeding stock of the 
species (Group IV) migrates north along the west coast of Australia. Most reach the 
coast in June, pass latitude 28°S late in June or July and reach at least latitude 18°S 
(Broome area). By August, they have begun the return journey southwards. During 
this winter migration, humpback whales stay in relatively shallow waters (e.g. over the 
Continental Shelf <200 m deep) and females give birth mostly in August to 
September. Adults do not eat during the long migration but rather rely on fat 
reserves accumulated in the plankton-rich seas of Antarctica. 

Humpback whales generally migrate on a line between the top of the Montebello 
Islands and the northern end of the Dampier Archipelago. The majority of the 
migratory body (both north and south) stays well north of the permit areas, although 
a small proportion of the population, including cows and calves, occur in the Cape 
Preston area (C Jenner pers. comm.). 

There are resident pods of Sousa and bottlenose dolphins within the permit areas, in 
addition to migratory oceanic species. 
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4.3.12 	Dugongs 

Dugongs are known to occur in the study area. Resource maps of the Fisheries 
Department of WA indicate that there are reasonable concentrations" at times near 
Little Rocky Island and between Weld Island and the coast. Individuals have also 
been observed off the west coast of Barrow Island (Butler 1975) and between the 
coast and Passage Islands. Several individuals have been sighted by operators on the 
Vicksburg oil rig, and on Airlie Island (WMC 1990). 

The dugong typically inhabits sheltered, shallow, nutrient-rich waters. It is an entirely 
herbivorous mammal, feeding almost exclusively on seagrasses or marine algae if the 
former are scarce. Movements are largely determined by tide, weather and season. 
As tides rise, they move into shallow water and then return to deeper water at low 
tide. Movements up to 25 km per day are common and dugong can form large herds. 
Young are born between September and April, with most births occurring in shallow 
water protected by sandbars. Females are typically pregnant eveiy three to six years, 
and as they usually have only one young, recruitment is a slow process. 

4.3.13 	Seabirds 

Seabirds exploit both marine and terrestrial components of the local ecosystem, and 
various species nest on many of the islands within the study area. 

Table 2 lists the seabirds known to occur in the area and their ecological 
requirements. 

4.4 	The Terrestrial Biological Environment 

The terrestrial component of the regional ecosystem consists of numerous islands. 
Most of these are relatively small in area and have depauperate wildlife communities. 
Nevertheless, they have considerable scientific and conservation significance, 
especially as seabird nesting sites. Some also support populations of small mammals, 
a few of which are endemic to the region. 

A number of these islands are proposed A Class Reserves for conservation of flora 
and fauna, or B Class Reserves for recreation and conservation of flora (Figure 5). 

4.5 	The Social Environment 

4.5.1 	Onslow 

Onslow is the only coastal townsite within 50 km of the permit areas. No 
permanently inhabited sites exist at any point along the 140 km of coastline 
immediately adjacent to the permit areas nor is there any sealed access road to the 
coastline. Exmouth and Dampier are the next closest regional centres. 
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TABLE 2 

ECOLOGICAL REQUIREMENTS OF SEABIRDS 

OBSERVED IN THE STUDY AREA (SOURCE: TINGAY 1985) 

Name Status Food 
Habitat  

Nesting Feeding 

Wedge-tailed Shcarwater M Small fish, cephalopods, crustacea Sandy islands Open sea 

Australian Pelican R Predominantly fish Low, flat islands Shallow seas 

Pied Cormorant R Crustacea, tidal flat invertebrates Islands Sea 

White-faced Heron R Crustacea, small fish Trees Tidal flats 

Large Egret R Crustacea, small fish Trees Tidal flats 

Eastern Reef Egret R Small fish, crustacea Trees/on ground Tidal flats 

Rufous Night Heron R Invertebrates, crustacea, small fish Mangroves Tidal flats 

Jabiru R Fish, crabs, carrion Trees Tidal flats 

White This R Shellfish, crustacea Bushes/trees Tidal flats 

Osprey R Large fish Islands Sea 

White-bellied Sea-eagle R Carrion, birds, fish Islands Tidal flats 
and sea 

Beach Stone Curlew R Marine invertebrates Beach above HWM Beach, tidal 
flats 

Pied Oystercatcher R Molluscs, worms Beach above HWM Beach, tidal 
flats 

Sooty Oystercatcher R Limpets, mussels, small marine Beach above HWM Beach, tidal 
molluscs flats 

Red-capped Plover R Marine and beach invertebrates Northern Hemisphere Beach, tidal 
flats 

Whimbrel M Worms and molluscs in mud and Northern Hemisphere Beach, tidal 
sand flats 

Grey-tailed Tattler M Tidal flat invertebrates Northern Hemisphere Beach, tidal 
flats 

Bar-tailed Godwit M Crustacea, molluscs, marine works Northern Hemisphere Beach, tidal 
flats 

Silver Gull R Omnivorous, carrion, fish, molluscs, Islands Beach, tidal 
worms etc. flats 

Caspian Tern R Fish (to 15 cm) in length Sandy beaches Sea 

Roseate Tern N Small fish Beach above HWM Sea 

Bridled Tern N Fish Islands Sea 

Faiiy Tern N Small fish, gastropods, crustacea Islands Sea 

Crested Tern R Fish, occasionally turtle hatchlings Islands Sea 

Lesser Crested Tern R Fish (to 10 cm in length) Islands Sea 

Sacred Kingfisher R Fish, crustacea, 	reptiles, Mangroves Mangroves 
invertebrates 

Mangrove Robin R Small crustacea, insects Mangroves Mangroves 

White-breasted Whistler R Mainly crustacea, also insects Mangroves Mangroves 

Dusky Warbler R Insects Mangroves Mangroves 

Brown Honeyeater R Nectar and insects Mangroves Mangroves 

M = annual migrant; R = resident; N = nomad. 
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Onslow will be used as a support base during Command Petroleum's drilling 
programme. Crew changes will be made through Onslow airport, and Beadon Creek 
marine facilities will be utilized for offloading certain items of equipment. 

Onslow is a small, remote community with a permanent population of approximately 
800, with a peak of about 1 500 during the winter tourist season. 

The community comprises long term residents who were born and raised in the town, 
short term residents who are mainly government workers, seasonal visitors and 
tourists, construction workers on a fly-in/fly-out basis, retirees who have settled in 
Onslow, and Aboriginals from tribal groups centred on the Cane and Ashburton 
Rivers and the inland areas of Wittenoom and Tom Price (Gulf Holdings 1990). 

The most recent available census figures (1986) for Onslow indicated a total of 253 
persons (out of a total of 750) were employed in the work force. The most common 
employment categories were: community services (65 persons), wholesale and retail 
trade (37 persons), agriculture, forestry and fishing (31 persons) and construction (22 
persons). 

Since West Australian Petroleum Pty Limited's (WAPET) 1963 discovery of oil on 
Barrow Island, the town has achieved some importance as a supply base for the oil 
industry and tourism has increased since the only access road was bitumized. The 
Department of Land Administration is currently developing land for residential sale 
and an application has recently been approved to construct a commercial solar 
saltfield. 

4.5.2 	Oil Industry 

Three offshore companies currently use Onslow as a base of operations. These are: 
Western Mining Corporation Petroleum Division, Hadson Energy and WAPET. Each 
of these utilize the facilities at Beadon Creek to load out supplies and equipment for 
their offshore production developments. 	Dora! Resources has also recently 
established a base in the town for work on its Tubridgi Pipeline. 

These companies have each brought a measure of prosperity to Onslow through 
employment of local people and utilization of the commercial infrastructure. Both 
WAPET and Hadson Energy have built wharf facilities at Beadon Creek. Most 
companies utilize the airport for crew changes and, while they have little direct 
investment in the town, have a continuing need for its facilities. Apart from the 
producing oilfield requirements, there is often seismic work, offshore exploration or 
onshore drilling going on in the vicinity, which involves some expenditure at local 
retail businesses in Onslow. 

4.5.3 	Tourism 

Tourism has long been important to Onslow and, although the natural features of the 
immediate mainland region have not attracted attention, the offshore islands and 
peaceful coastal locality of the town continues to draw visitors. Anecdotal evidence 
indicates that tourism has increased since the main access road was sealed in 1986, 
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but accommodation and services are limited. There is space for about 110 caravans 
in the local park and accommodation for approximately 100 people in two 
developments. 

Tourism is based on the area's fishing, island and beach resources. The main tourist 
season is limited by the climate to the April—November period. The game fishing 
season extends from late October to early February. A number of charter boat 
operators based in Fremantle, Exmouth, Onslow and Dampier visit the Peedamullah 
Shelf during winter and spring. 

Shore fishing is also a popular recreational activity for residents and an attraction for 
visitors to Onslow. Fish species sought include mackerel, kingfish, trevally, North 
West schnapper, sea perch, cod, bream, parrot fish, flathead, flounder, whiting, pike, 
giant herring, catfish and wrasse. 

	

4.5.4 	Commercial Fishing 

There is a finfish net fishery and a line and trap fishery operating offshore from 
Onslow (Figure 17) which fishes for a variety of species that include tuna, Spanish 
mackerel, parrot fish, trevally, shark, pink schnapper, blue-spangled emperor, 
mulloway and cod. The net fishing fleet comprises three boats and the line and trap 
fishery comprises between ten and forty units. The fish are processed in Onslow and 
sold to Pilbara mining towns and outlets in Perth. 

The fishing fleet operates in relatively deep waters along the eastern and western 
margins of the shelf that extend southwards from Barrow Island. Currently, there is a 
shoreline closure to the 30 m isobath for trap fishery and to the 50 m isobath for 
trawl fishery. This has been imposed to protect the inshore areas from overfishing. 
Less efficient fishing methods (e.g. line fishing) are still permitted. 

There is a small commercial prawn fishing industry based in Onslow which is active in 
the period April to November each year. The Onslow prawn fishery is divided into 
three areas, the locations of which are shown relative to the permit areas on 
Figure 16 with the catch volumes for the five year period to 1990. Fishing within 
these areas is restricted. The number of boats currently licensed to fish and believed 
to be active within each area is shown in Table 3. 

A pearl culture facility operates adjacent to Middle Island (Figure 5), but no 
information is available on the size or status of this operation. 

	

4.5.5 	Navigation and Shipping 

Shipping using the Peedamuilah Shelf includes ore carriers proceeding to or from the 
iron ore ports of Dampier, Port Walcott and Port Hedland on passage across the 
Indian Ocean; oil tankers en route to or from the marine terminals at Airlie Island, 
Thevenard Island, Barrow Island, Varanus Island and Withnell Bay; and general 
coastal traffic. 
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TABLE 3 

NUMBER OF LICENSED PRAWN TRAWLERS 

IN THE ONSLOW FISHERY ZONE 

(APRIL 1992) 

Class of Licence Area/s of Fishery Number of Boats 

A 1,2 and 3 4 
B 2 and 3 9 
C 2 18 
D 3 14 

The south-western portions of Permit Areas EP 341 and EP 364 lie within the Onslow 
Port Limits (Figure 2) which are administered and controlled by the Onslow Port 
Authority. 

Submarine pipelines connect the South Pepper, North Herald and Chervil A 
platforms to Airlie Island (Figure 2). A gas pipeline links Varanus Island to the 
mainland in the north-eastern portion of Permit Area EP 341 (Figure 2). Vessels are 
not permitted to anchor or trawl in the vicinity of these pipelines. 
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5 	 ENVIRONMENTAL IMPACTS 

5.1 	Introduction 

The potential effect of the present proposal on the existing environment has two 
elements: 

the direct effects of normal drilling operations such as cuttings disposal, 
etc.; and 
the consequences of any accidental oil spill. 

The effect of normal drilling operations is well documented and will be discussed in 
this section. 

Drilling operations and management plans have been designed to ensure that the 
possibility of an accidental oil spill is remote. An Oil Spifi Contingency Plan (OSCP) 
has been devised which outlines environmental management strategies to minimize 
environmental impact should an oil spill occur. A summary of these strategies from 
the OSCP is included as Appendix B to this CER. The complete OSCP has been 
prepared as a stand-alone document which is subject to approval by the State 
Committee for Combating Oil Spills before drilling operations can commence. 

5.2 	Effect of Drilling Operations on the Marine Environment 

5.2.1 	Drilling Discharges 

There are two primary discharges which need to be considered. These are the drill 
cuttings and the drilling fluid. 

(i) 	Drill Cuttings 

Drill cuttings are inert mineral particles removed by the drill bit. Their mineral 
composition is determined by the geology of the strata being drilled. The cuttings 
vary in size from coarse sand to large gravel. Being relatively heavy, they tend to 
accumulate in the near vicinity of the well on the seafloor. 

The primary biological effect of the cuttings is the smothering of seafloor 
communities directly beneath the disposal point. A secondary effect is increased 
turbidity from the finer cuttings which can decrease the light penetration and 
therefore inhibit photosynthesis by algae, seagrass and coral zooxanthallae (the algal 
symbionts which occur within many corals). 

The results of post-drill surveys carried out for other exploration wells in the region 
indicate that a physical burial of the benthic community to a maximum depth of 
about 10 cm may occur over an area of approximately 800 m2  (AGC Woodward- 
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Clyde 1991). In regions of lesser current strength, the depth of burial may be up to 
1 m but the total area of coverage will be proportionately less. 	- 

Water clarity in the region varies seasonally (Forde 1985). Turbidity is highest in 
summer to autumn, especially in the shallower waters where resuspension of 
sediments due to storms, strong winds and tidal currents is common. These physical 
forces also act to disperse and dilute the finer drill cuttings so that the increased 
turbidity is negligible beyond the immediate vicinity of the drilling rig when disposal 
is undertaken at this time of the year. 

(ii) 	Drilling Fluids 

The drilling fluids to be used by Command Petroleum in the proposed exploratory 
drilling programme are seawater-based, with components which provide viscosity 
control (clay), pH control (caustic soda) and other functions (for example, soda ash is 
used to precipitate calcium and lime is used as a flocculant). These drilling fluids are 
approved for use by the Department of Minerals and Energy of Western Australia. 

There has been considerable research into the environmental effects of drilling fluid. 
Results vary greatly with the type of drilling fluid used and the biota in the area 
affected by the fluids. 

Results of bioassays for acute toxicity of drilling fluids to a wide range of marine 
organisms have been extensively reported in the literature. Organisms tested include 
phytoplankton, copepods (planktonic crustacea), isopods and amphipods (other small 
types of crustacea), decapods (larger crustacea such as prawns and crayfish), 
gastropods (sea snails, slugs and limpets, whelks etc. mostly with spiral shells), 
bivalves (twin shelled molluscs), echinoderms (spiny animals such as sea urchins and 
starfish), polychaetes (marine bristle worms) and fish. General findings indicate that 
the acute toxicity of drilling fluids to marine organisms is very low, but that some 
groups such as phytoplankton and copepods (planktonic crustacea) are more sensitive 
than others. Larval stages and moulting animals are also more sensitive than adults 
and intermoults. 

Sub-lethal effects of drilling fluids, such as behavioural changes, are more difficult to 
assess. Disturbance to corals, reduced recruitment of colonizing benthic invertebrates 
and modification of juvenile crayfish behaviour have been noted in field or laboratory 
trials, although these have used seawater concentrations of drilling fluids much 
greater than those likely to be encountered in field situations. 

Drilling fluids generally flocculate rapidly in the vicinity of the discharge point. As 
the emulsifying agents in the drilling fluids dilute in the seawater, the clays in the 
fluids aggregate and settle through the water column. The Peedamullah Shelf is 
characterized by strong tidal currents and these will assist in dilution and dispersion 
of the flocculated clay particles. The drilling fluids to be used by Command 
Petroleum in permit areas EP 341 and EP 364 will be seawater-based (i.e. low 
toxicity) and will be naturally diluted and dispersed when released to the sea, 
therefore, no significant adverse effects are expected to be associated with their use. 
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5.2.2 	Other Discharges 

Small spillages of drilling fluids, lubricating and emulsified oils and greases may occur 
during drilling. Accidental minor spillage of this type does not constitute a significant 
environmental hazard. Operational procedures are designed to minimise these spills. 
The drilling rig's stormwater drains are dusted to a separation tank where the oil is 
drawn off into drums for recycling. Containment areas exist at all areas where oil 
products are used or stored. These areas drain into a waste oil tank from which the 
oil is pumped in the recycling drums. 

Other discharges include engine cooling water, treated sewage and food scraps. 
During drilling operations, the rig uptakes sea water for use as engine cooling water. 
Following use the water is sterilized and discharged to the sea from the rig deck. 
This water is usually 1-3°C above ambient water temperatures and is cooled and 
reoxygenated as it descends from the rig deck to the sea. 

Sanitary and liquid wastes from the kitchen, showers and laundry are passed through 
a sewage treatment plant for comminution and disinfection prior to being discharged 
overboard. The treated discharge usually amounts to approximately 80 m3/day. Solid 
food waste is macerated before disposal overboard. 

Biodegradable detergents are used for cleaning functions. Combustible materials 
such as packing cases, sacks and cardboard food cartons, etc. are incinerated on the 
rig. All non-combustible material (e.g. glass, metal and plastic containers) will be 
returned to Onslow for disposal at the approved land site. 

Drinking water is produced by a flash distillation process which has a minimal 
backwashing requirement. 

The small volumes and high dilution factors involved when these wastes are released 
to the marine environment renders their effect negligible. 

5.3 	Effect of Drilling on the Social Environment 

5.3.1 	Introduction 

The main components of the social environment which will be potentially affected by 
the drilling programme are the Onslow town infrastructure, commercial fishing and 
tourism and recreation. 

5.3.2 	Onslow 

The effect of proposed drilling activity on the township of Onslow is expected to be 
beneficial due to the necessity to crew change out of Onslow. Personnel are expected 
to commute between Perth and Onslow on charter aircraft. Associated support staff 
will live in Onslow for the short duration of the drilling programme. Although 
personnel will be accommodated on the drilling rig, there is the strong likelihood of 
some increased business for the town through purchase of some supplies etc. 
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The drilling rig will not be visible from Onslow during the proposed drilling 
programme. 

5.3.3 	Trawling, Fishing and Mariculture 

Table 1 (see page 6) presents a list of representatives of key organisations that were 
consulted during the preparation of this CER. 

The main concerns were raised by the Onslow Professional Fisherman's Association, 
and are as follows: 

Concern over ever increasing offshore drilling activity which is 
restricting their trawling areas. 

Disapproval of any future marine pipeline that may be installed if 
Command Petroleum's exploration programme is successful and 
proceeds to a production phase. Existing pipelines reportedly interfere 
with trawling runs. 

Prawn Fisheries 

The northern prospective drill location (see Figure 2) is located near Passage Island 
in an area where prawn trawling is conducted. The prawn trawling season is from 
April to November. At this stage it is envisaged that the first two wells will be drilled 
during the period January to April 1993. No adverse impact on the commercial 
prawn fishing industry is anticipated during normal drilling operations, owing to the 
timing and short duration of the drilling programme and the confined activities of the 
drilling rig. The area of exclusion to boating around the drilling platform (500 m 
radius) represents a very small portion of the trawling area and this will only be in 
effect for a short (about one week) period of time. The low mounds of drill cuttings 
resulting from the well drilling will not constitute a navigation or snagging hazard to 
trawlers. Any increased water turbidity generated by drilling discharges will be 
temporary and localized. 

Finfish Fisheries 

The permit areas occur within a larger area delineated by the Fisheries Department 
of WA which is closed to trawling and permits only limited trapping for finfish. It is 
not anticipated that the finfish trap fishery will be disrupted by the proposed drilling 
operations because the fishing fleet operates in relatively deep waters outside the 
30 m depth contour, which is beyond the permit areas. 

Mariculture 

A pearl culture operation exists near Middle Island in the Mangrove Islands (Figure 
5). This operation is distant from the prospective drilling locations and it is not 
anticipated that it will be affected by the drilling activities. 
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5.3.4 	Tourism and Recreation 

Recreational fishing is of regional importance to tourism in the Onslow area. There 
will be a 500 m exclusion area around the rig for the duration of the drilling 
programme (one week at each well), but this is not expected to significantly affect 
recreational fishing or other tourist activities. 

5.4 	Potential Oil Spill Sources and Weathering Characteristics 

5.4.1 	General 

The primary environmental hazard associated with offshore oil exploration is the 
potential for pollution from a spillage of fuel (diesel) or lubricants from the drilling 
rig, or of formation crude oil which may be encountered during the drilling 
programme. 

The potential sources of diesel or oil that may be accidentally released during 
exploratory drilling are: 

leakage or spillage of lubricating oil or diesel fuel from engines or other 
equipment; 

leakage or spillage of diesel fuel from transfer lines; 

an ingress of formation crude oil into the drilling fluid system which is then 
circulated to the surface; and 

an accidental discharge of formation crude oil during production testing 
operations. 

The extent of risk, the sources of potential spills, and the weathering characteristics of 
the oils and fuels are discussed in the following sections. 

5.4.2 	Diesel Fuel 

Fuel-handling mishaps during refuelling operations are one of the most common 
spillage sources, and usually result from hose ruptures, coupling failures or fuel tank 
overflows. The volume of such spillages is generally less than 1 600 L (10 bbl) (the 
capacity of the transfer hose), and quantities lost are usually minimized by the prompt 
shutdown of pumps or the automatic operation of safety valves. 

Refuelling operations, if undertaken will be continuously monitored by either the 
vessel's Master or First Officer, in accordance with the schedules and provisions of 
the Petroleum (Submerged Land.c) Act 1982. Regulations prohibit the transfer of fuel 
during inappropriate sea or weather conditions. 

In the event of a fuel spillage, the impact is expected to be minor due to the small 
volumes involved and the weathering characteristics of diesel. 
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Diesel fuel has a viscosity of approximately 3-5 C5  at 15°C and specific gravity of 
approximately 0.85 (at 15°C) which indicates that it will rapidly thin and evaporate 
after spillage, particularly in the warm seawater of the Peedamullah Shelf. 

5.4.3 	Formation Crude Oils 

Spills during production flow testing are not common and do not exceed 8 000 L 
(50 bbl), the maximum capacity of the gauge tank. Such spills can be contained on 
deck, preventing significant spillage to the ocean. To minimize the risk of such spills, 
procedures for flow testing must be approved by the Department of Minerals and 
Energy prior to any testing. 

Uncontrolled blowouts are very rare and only occur in the event of failure of all 
safety devices. Volumes of oil spill will depend on the reservoir flow rate and the 
duration of the blowout event. 

There are two possible types of formation crude oil that may be found during the 
proposed drilling programme: 

A light paraffinic crude oil with an API gravity of 40-450  (SG = 0.80 - 
0.82). This crude is typical of that found in the adjacent offshore 
Chervil/North Herald/South Pepper oilfield which is operated by 
Western Mining Corporation Petroleum Division. This oil is expected 
to undergo 40-60% evaporation within a 3-4 hour period following 
release to the marine environment (assuming water temperature of 20°C 
or higher). The oil could potentially be condensate-like in nature and 
highly volatile (flammable) when first released. If the oil has a 
significant wax content, then the potential exists for the oil to form a gel 
which will retard the rate of evaporation. The presence of significant 
wax content will also reduce the effectiveness of any dispersants applied 
to the oil. 

A heavy biodegraded oil with an API gravity of 10-12° (SG = 0.98 - 
1.0). This crude is typical of that found in adjacent onshore permit 
areas. The weathering behaviour of this oil in the marine environment 
will depend on its pour point, wax content and the percentage of 
aromatics. It is expected to take longer to evaporate than the light 
crude, and may leave a waxy residue if it has a high wax content. 

When crude oil is spilt at sea, a number of weathering processes act to disperse and 
modify it. These processes are interrelated in a complex manner and their respective 
weathering rates are greatly affected by prevailing weather conditions. They can be 
summarized as follows: 

loss to the atmosphere by evaporation and aerosol formation; 
spreading and drifting; 
dispersal into the water column by solution, emulsification, absorption 
onto particles; 
degradation by photo-oxidation and microbial attack; and 
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incorporation into sediments and biota. 

Evaporation is expected to be a major factor affecting the behaviour and fate of a 
spill of formation crude oil in this region. Evaporation rates depend on a number of 
environmental factors, particularly wind speed and sea state, increasing between one 
and two orders of magnitude as sea conditions range from rough to very rough. 

An assessment of the weathering behaviour of spilt oil from the North West Shelf 
oilfields has been made (Kagi 1985 and Kagi et a! 1988). It was also noted by Kagi 
(1985) that, under conditions prevailing on the North West Shelf, evaporation of the 
aromatic (chemically toxic) components such as alkyl benzenes and alkyl 
naphthalenes, would occur rapidly. 

Based on studies of oil spills under wind speeds of 20 - 25 km/hr in the Bahamas 
(which experience similar climatic conditions to the North West Shelf), all of the 
material lighter than the alkane n-C13 (80% of the total content of the light 
paraffinic oil from the nearby South Pepper, North Herald and Chervil oils), would 
have evaporated after six hours and material up to C15 would be very depleted. 

In the context of this drilling programme, therefore, in all circumstances except those 
where there was a large and rapid release (more than say 100 tonnes) in very still 
conditions, the oil could be expected to spread out and evaporate rapidly and leave a 
residue of 50% or less (depending on whether it is diesel or the light or heavy 
formation crude) of the released material after twelve hours. The characteristics of 
the residue will depend on the wax content and resultant pour point of the formation 
crude, parameters which are not yet known. In the event that Command Petroleum 
finds oil during its exploratory drilling programme, the company will undertake 
chemical analyses of the oil to define its characteristics. These characteristics will be 
taken into account in planning oil spill combat responses. 

5.5 	Predicted Oil Spill Trajectories and Marine Resources at Risk 

Identification of the marine resources potentially at risk from an oil spill is based on 
the prevailing water circulation within and adjacent to the proposed well sites and the 
permit areas. Figure 18 shows vector piots of depth-averaged, tidally-forced currents 
on the Peedamullah Shelf as predicted by a circulation model. The circulation model 
indicates that strong tidal-driven currents occur across the Barrow Shoals, in the Mary 
Anne Passage, and around the Passage, Mary Anne and Mangrove Islands. The 
direction of flow is highly variable, depending on the alignment of channels between 
the islands. 

According to the circulation model, the proposed "Lightfoot Reef' well site is located 
within the high velocity flow area on the edge of the Mary Anne Passage, where the 
flow pattern is dominantly east-west. The proposed "Passage Island" well site is 
located in relatively lower energy waters where a north-south flow pattern 
predominates. 
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Owing to the constrained, channelised flow that prevails in the permits areas, tidal 
currents are expected to generally dominate oil spill movement, particUlarly during 
spring tides. During neap tides and accompanying strong winds (10 m/s or more), the 
wind influence is likely to be a more significant determinant of surface current flow 
directions and speeds. 

Tide and wind-driven forces have been used as the basis for oil spill trajectory 
modelling. Oil spill trajectory predictions for the two potential well sites ('Passage 
Island" and "Lightfoot Reef') were generated by Western Mining Corporation1  
Petroleum Division (WMCPD) using their PC-based oil spill simulation model. 

Surface current tracking exercises were undertaken at the two potential well sites 
during spring tides on 16 April 1992 and 17 April 1992, respectively to ground-truth 
the model predictions. The results of these field experiments are presented in Figure 
19 and 20. The oil spill model was used to generate predicted trajectories using the 
wind and tide data recorded on those two days. The predicted trajectories are also 
presented in Figures 19 and 20. 

Figure 19 ("Lightfoot Reef') shows that the surface mat exhibited a strong east-west 
motion under the influence of light westerly winds and strong tidal currents. This 
observation is consistent with the circulation patterns shown in Figure 18, which 
shows strong tidal flows through the Mary Anne Passage. The WMCPD model 
prediction for the same day (see Figure 19) showed a characteristic pattern of tidal 
current reversal in response to the diurnal tidal cycle, but underestimated the strength 
of the tidal currents and hence east-west displacement. 

Figure 20 ("Passage Island") shows that the surface mat exhibited a north-west - 
south-east motion in response to light to moderate southerly and south-westerly winds 
and strong tidal currents. The modelled circulation pattern shown in Figure 18 also 
indicates an onshore-offshore flow pattern in this location. The WMCPD model 
prediction for the same day (see Figure 20) showed a similar magnitude of 
displacement as the mat, but the direction of displacement tended to be east-west. 

The results of the ground-truthing exercises for the WMCPD model identify the 
constraints of the model, i.e.: 

the model underestimates the strength of spring tidal streams operating in the 
Mary Anne Passage, and hence the distance of travel of a given water body 
(oil spill); 

the model underestimates the directional dominance of the onshore-offshore 
current flows during spring tides in the vicinity of the Passage Islands. 

The results are partially a reflection of the difficulty of modelling current flows in 
shallow tidal regions with complex bathymetry. Command Petroleum, in consultation 
with the EPA, is investigating the feasibility of obtaining more accurate modelling 
predictions to assist real time oil spill combat response planning. In the interim, 
predictions generated by the WMCPD model are presented in Figures 21 to 28 to 
give a general indication of possible oil spill trajectories. 
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Oil spill trajectory predictions presented in Figures 21 to 28 are based on a range of 
conditions as an indication of how a spill may move under the influehce of both 
typical and conservative winds and tidal currents: 

Figure 21 - "Passage Island" 
Steady state wind speed of 10 m/s, steady wind direction of 3300  (north-
west), and a mean spring tide. This is a conservative scenario (because 
a constant wind speed as high as 10 m/s is very rare in this region). 

Figure 22 - "Passage Island" 
Steady state wind speed of 10 m/s, steady wind direction of 2500  (south-
west), and a mean spring tide. This is a conservative scenario. 

Figure 23 - "Passage Island" 
Variable wind speeds (5 - 8 m/s) and directions (210° - 260°) and a 
spring tide. This scenario is based on actual wind records from 
Thevenard Island for 18 February 1992 which are considered to be 
typical for the January-March period in that region. 

Figure 24 - "Passage Island" 
Variable wind speeds (1.5 - 8 m/s) and directions (160° - 2100) and a 
spring tide. This scenario is based on actual wind records from 
Thevenard Island for 2 April 1992 which are considered to be typical 
for the April-May period in that region. 

Figure 25 - "Lightfoot Reef' 
Steady state wind speed of 10 m/s, steady wind direction of 330°  (north-
west), and a mean spring tide. This is a conservative scenario. 

Figure 26 - "Lightfoot Reef' 
Steady state wind speed of 10 m/s, steady wind direction of 250° (south-
west), and a mean spring tide. This is a conservative scenario. 

Figure 27 - "Lightfoot Reef' 
Variable wind speeds (5 - 8 m/s) and directions (2100  - 260°) and a 
spring tide. This scenario is based on actual wind records from 
Thevenard Island for 18 February 1992 which are considered to be 
typical for the January-March period in that region. 

Figure 28 - "Lightfoot Reef' 
Variable wind speeds (1.5 - 8 m/s) and directions (160° - 210°) and a 
spring tide. This scenario is based on actual wind records from 
Thevenard Island for 2 April 1992 which are considered to be typical 
for the April-May period in that region. 

On the basis of the circulation model portrayal of the regional current flow patterns, 
the surface current tracking results and the oil spill trajectory modelling, the following 
marine and coastal localities are identified to be potentially at risk in the event of an 
oil spill from either of the two proposed well sites. 
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"Passage Island' 

Current flow, as indicated by the surface current tracking and the circulation 
model, is predominantly north-south (offshore-onshore), therefore marine and 
coastal resources at risk are likely to be confined to the central Passage 
Islands, and the mainland coastline south of Solitary Island. This coastline 
(see Figure 10) is mangrove-lined and therefore highly sensitive to oiling. 

The central Passage Islands (see Figures 13 and 14) are primarily comprised of 
subtidal limestone and coral reefs, intertidal limestone reefs, sand beaches and 
rocky shores. The most sensitive of these resources are the corals, however 
their subtidal location implies that they are only at risk of contact with oil 
during low spring tide. It is also likely that any spilt oil would be propelled by 
tidal currents and therefore may be confined to the channels and bypass rather 
than strand on the islands. 

"Lightfoot Reef" 

Current flow is predominantly east-west with a strong onshore-offshore 
component in the channel east of I.arge Island. Consequently the marine and 
coastal localities potentially at risk are the Mary Anne Islands, the southern 
Passage Islands and the mainland coastline in the vicinity of Weld Island. 

The associated oil-sensitive resources are the subtidal corals, intertidal seagrass 
beds and sandy (turtle nesting) beaches on the islands, and the prawn nursery 
and mangroves on the mainland coastline. 

The WMCPD trajectory model underestimates the velocity of the currents in the 
vicinity of the nominated prospects, and therefore cannot be used to predict likely 
times taken for spilt oil to reach these resources. Surface current tracking undertaken 
at the "Passage Island" prospect on a spring tide recorded a peak surface current 
velocity of 0.56 m/s under conditions of light to moderate winds. If the tidal current 
was enhanced by an onshore wind (say 3% of an average summer wind speed of 
6.2 m/s) then the combined current velocity could reach 0.75 m/s, i.e. spilt oil could 
be transported up to 2 700 rn/hr. Under such conditions oil could reach the 
mainland coastline or the Passage Islands within six hours of the release time. 

The peak surface current velocity recorded at the "Lightfoot Reef' prospect during 
the surface current tracking exercise was 1.65 m/s, reflecting the strength of the flow 
through the Mary Anne Passage. If the tidal current was enhanced by a south-
westerly or north-easterly wind (say 3% of the average summer wind speed of 
6.2 m/s) then the combined current velocity could reach 1.83 m/s, i.e. the oil could 
be transported up to 6 590 rn/hr. Under such conditions oil could reach the 
mainland coastline, the Mary Anne Islands or the middle Passage Islands within six 
hours of the release time. 

The above time estimates are necessarily approximate and conservative (i.e. cautious), 
but they emphasise the need for quick informed decision making to be made by all 
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parties (Command Petroleum and government authorities) involved in oil spill 
combat response. 	 - 

5.6 	Oil Spill Effects on Key Marine Biological Resources 

5.6.1 	General 

The environmental effect of oil pollution on marine organisms varies greatly from 
apparently unaffected through to mortality. The magnitude of effect depends upon 
the species involved, the level of exposure, and the type and physical state of the oil. 

Very little is known about the effect of Western Australian oils on local tropical 
marine communities, owing to the absence of any significant spills of these oils. 
Predictions of impacts must therefore be based on reviews of international literature 
for similar habitats overseas. These, together with the potential effects of oil on the 
main biological groups within or near to the permit areas, are discussed below. 

5.6.2 	Plankton 

Plankton have been little studied during recent oil spills, although studies on earlier 
spills indicated that death, narcosis and deformation did occur. In some of these 
though, the effect of the oil was difficult to distinguish from that of detergents and 
other chemical agents used (e.g. the Torrey Canyon in 1967 (Smith 1980)). 
Laboratory tests too have shown both toxic and sublethal effects on phytoplankton 
and zooplankton by various oil fractions in either suspension or solution (Gaur & 
Kumer 1981, Nelson-Smith 1973). 

The fact that they are so little studied following oil spills stems from the observation 
that effects on the plankton community, as opposed to individuals, are generally 
minimal. Populations are usually back to normal within days of oil spillage 
(McGinnis 1971, Oguri & Kanter 1971, Wardley Smith 1976). This is not surprising 
since plankton are generally free floating, abundant in surface waters, and move with 
the water body. Plankton assemblages will therefore be swept quickly into areas 
formerly contaminated by surface oil, from oil-free water. Any oil spill is unlikely to 
affect a major proportion of the regional plankton population, making overall effects 
small. 

Small, enclosed waters may recover much less rapidly however. A large spill in a 
small bay may adversely affect a significant proportion of the plankton population in 
that bay. If the area is sheltered, the inflow of unaffected individuals may be slow. 
Recovery will be slower as a consequence, and this will be exacerbated by the 
persistence of any oil on the water surface. This effect is likely to be particularly 
pronounced for plankton present for only a short time period, and where a spill 
occurs at that time. Examples of this are plankton which are the larval forms of 
larger organisms such as fish or crustaceans. An oil impact in enclosed water at these 
times may affect these plankton, and subsequently adult population and recovery may 
take years. 

P:E1067:06/92 	 33 



Such impacts are only likely to be significant where water exchange is very limited or 
the population represents a very isolated population, and where oil is present for a 
significant proportion of time. 

	

5.6.3 	Algae 

Laboratory studies of the effect of oil on algae are few and, where post spill studies 
have been carried out, the observations have not been consistent. Where impacts 
have been noted, these have been largely restricted to intertidal communities and, 
even in these cases, recovery is reportedly rapid. Even with heavy oiling, such as 
occurred after the Amoco Cadiz spill, growths of coastal algae were either unaffected 
(Topinka & Tucker 1981) or slight (Kaas 1981). 

More recently, a heavy oiling of medium crude oil in Panama resulted in a loss of 
algae on coastal reefs. Within two months, algal cover had 'recovered' to a level in 
excess of the seasonal average, although species composition had changed (Cubit et al 
1987). However, recovery of species diversity and balance is likely, following a return 
of grazing organisms, although the time taken for such a full community recovery is 
not known. 

	

5.6.4 	Seagrasses 

Laboratory tests have illustrated sensitivity of seagrasses to both surface oil and 
dissolved or physically dispersed oil (Hatcher & Larkum 1982, Baca & Getter 1984). 
Recent research (Thorhaug et al 1991) has also shown a series of stress responses, by 
seagrasses, resulting from an exposure to 'realistic' concentrations of surface and 
dissolved oil. Non-lethal responses are, however, difficult to interpret or extrapolate 
to field conditions. 

The susceptibility of seagrasses to oil in spill situations will depend largely on their 
distribution. Deeper communities will be protected from surface oil under all but the 
most extreme weather conditions, or where oil is heavy (i.e. the specific gravity is 
close to that of seawater). Shallow seagrasses are more likely to be physically 
impacted by suspended oil particles while those with emergent leaves are likely to 
experience leaf burning from direct contact with surface oil. Intertidal seagrass 
communities are the most susceptible since both leaves and sediment (and hence 
rhizomes) may be impacted. 

Spill data supports these observations, with little or no impact on subtidal 
communities being reported from the Amoco Cadiz (Zostera marina; den Hartog & 
Jacobs 1980, Topinka & Tucker 1981), Ixtoc - 1 (Halodule wrightii; Getter et al 1981) 
or in Botany Bay (Posidonia australis; Larkum & West 1981). 

More recently, following a large spill of medium weight crude oil in Panama, subtidal 
seagrasses were found to be only temporarily affected by the oil spill while emergent 
communities suffered extensive leaf loss (Thalassia sp., Jackson et al 1989). 

Emergent seagrasses (Phyllospadix torreyi) were also affected during the State Barbara 
oil spill while deeper communities were not (Foster et al 1971). 
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In general, very shallow subtidal and intertidal seagrass communities must be 
considered as highly sensitive to oiling since both leaves and sediment may be 
affected. Oiled leaves will be burnt and possibly lost, but regeneration should occur 
providing sediments and rhizomes remain unoiled. Although penetration of large 
amounts of oil into seagrass substrate is unlikely, due to the fact they are waterlogged, 
enough may penetrate (and possibly be retained) to cause rhizome damage. This may 
cause total loss of individual plants, compared to the loss of leaves only from leaf 
oiling. This, in turn, may produce sediment instability, which could be enhanced by 
the removal of lighter oiled sediment grains by wave action. Sediment instability, 
together with retained oil, could further retard recovery. Such longer term effects are 
not likely where sediment remains oil free. 

5.6.5 	Corals 

Corals are diverse communities and may be locally and regionally important as 
habitat, supporting commercial fisheries, tourist attractions, or as a physical buffer for 
seasonally high energy shorelines. Like seagrass beds and mangrove swamps, the 
structure of the community relies on the well-being of a few select species, and the 
apparent biological diversity therefore does not impart any overall stability to the 
community. The effect of oil spillage on the community, and the likelihood of 
recovery from any impact, will depend on the effect on the dominant reef building 
corals. 

Like seagrasses though, the effect of oil on coral communities does not rely solely on 
sensitivity of coral species but largely on the community morphology. Although they 
are sensitive to oil, they are not necessarily susceptible to oil pollution. Corals are 
protected from most oil spills by virtue of their depth. Exposure to spilt oil is likely 
only when heavy, perhaps weathered, oils with specific gravities close to that of 
seawater are involved, where chemical dispersants have been used on overlying 
waters, when sea states are high and a significant physical dispersion of oil has 
resulted, or where corals are in shallow water or in areas of extreme tidal range. 

Laboratory studies have illustrated a range of lethal and sublethal responses in corals 
exposed to water soluble fractions (WSF) of oil (Loya & Rinkevich 1980, Thorhaug 
et al 1991). Some studies have suggested that the sublethal responses are short term 
(Neff & Anderson 1981, Knap et al 1983, Knap 1987). Whatever the case, it is 
difficult to interpret such data in respect to actual spill events. The WSF 
concentrations and exposure times used to produce LC50  values in the laboratory are 
much higher than would occur beneath most spills, and sublethal responses are always 
difficult to interpret under field conditions. Similarly, the monitoring times used in 
laboratory studies are quite short. There is some evidence to suggest that the 
responses of coral to oil may be long term in nature. 

Coral reefs were reportedly unaffected by chronic and acute oil discharges in Saudi 
Arabia (Spooner 1970) or by spills from the R C Stoner (USA, Gooding 1971), Argea 

Prima (Puerto Rico, Diaz-Pifferer 1964), Zoe Colocotronis (Puerto Rico, Gundlach 

et al 1970), Shawa Mani (Indonesia, Baker et al 1981), or spills in Panama (Rutzler 
& Sterrer 1970) and Florida (Chan 1977). Consequently, it has been suggested that 
oil could not adhere to live corals (Straughan 1970). 
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Other, longer-term post-spill studies suggested that there were long-term effects of oil 
on coral communities (Loya 1975, 1976). Similarly, mortalities in 1 to 2 m deep 
corals, five months after oil impact, have been reported from Panama (Jackson et al 
1989, Burns & Knap 1989, Guzman et a! 1991), while deeper corals were unaffected. 
Indeed, those spill cases where deleterious effect of oil on corals were noted tend to 
be in shallow or intertidal communities. Unfortunately, coral depth is often 
imprecisely recorded, or unrecorded in post-spill studies. 

The mechanism by which longer-term effects occur is not clear. It is possible that 
new poiyps are unable to adhere to oiled substrate, or that oil acts to depress fertility, 
rather than cause death to adults. 

	

5.6.6 	Mangroves 

The sensitivity of mangroves to oil spills has been well recorded, with extensive 
defoliation, and sometimes mortality, being noted at a number of spills. These spills 
have varied in size, oil type, degree and nature of oiling, and mangrove community 
type. 

In general, these studies have suggested that damage occurs through the smothering 
of mangroves' breathing pores (lenticels) on pneumatophores or prop roots, or by the 
loss of leaves due to chemical burning. Mangrove death is predicted whenever more 
than 50% of leaves are lost (Evans 1985). It is also known that mangroves take up 
hydrocarbons from oil that impacts leaves, roots or sediments, and suspected that this 
uptake is causing defoliation through leaf tissue damage and tree death, through 
either leaf or other tissue damage (Wardrop 1987). 

Penetration of sediments by oil has also been noted in most spills where this has been 
examined and a number of researchers have predicted the persistence of this oil. The 
anaerobic nature of mangrove sediments, coupled with their high organic content and 
poor flushing, suggest that this oil is likely to persist and weather slowly. This 
persistence and non-degradation has been recorded (Rutzler & Sterrer 1970, Baker 
1981). 

In contrast, some studies have found rapid weathering, but these have concentrated 
on surface sediments where exposure to air makes such degradation likely (see Page 
et al 1979). Recent work by Wardrop and Wagstaff (in press) following the Port 
Adelaide River oil spill found that oil (Bunker C fuel oil) was removed through 
flushing, rather than bio-degradation or weathering, from heavily oiled sediment 
within two years. 

These studies suggest that oil persistence and its effect on community recovery is 
likely to be highly variable and depend on a range of factors including oil type, 
distribution, and mangrove swamp morphology. 

	

5.6.7 	Samphires 

Few studies have been undertaken on the effects of oil spills on Australian samphire 
species, or the likely persistence or weathering of oil in samphire sediments. Species 
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similar to those that characterize Australian samphires (Sarcocornia spp. and 
Halosarcia spp.) do occur in temperate saitmarshes (Salicomia spp.) usually associated 
with Spartina or Juncus, and these have been studied. 

For example, saltmarsh (Spartina and Salicomia) affected by a chronic discharge of oil 
did recover after the discharge was stopped even though residual hydrocarbons 
remained in the sediment (Dicks & Thai! 1981). The recovery lagged the cessation of 
the discharge by about two years and this corresponded with the loss of lighter oil 
fractions in the sediment. Salicomia recovery preceded that of the Spartina. This 
does not indicate a lesser sensitivity to oil of Salicomia compared to Spartina; but 
probably a natural succession in marsh development. It is reasonable to surmise, 
though, that the more shallow rooted Salicomia is better able to tolerate deeper 
sediment-held hydrocarbons than Spartina, although successful recolonization of oiled 
sediment by Spartina has certainly been recorded (Moore, pers. comm.; Baker, pers. 
comm.). The earlier recovery of Salicomia, compared to Spartina, has been noted by 
other authors (Cowell 1969, Burns 1975). 

Failure to recolonize oiled sediments for many years has also been recorded for 
Juncus maritima (Levasseur & Jory 1982). The relevance of these reports to 
Australian samphires is, however, questionable. Generally, the temperate marshes 
described in the international literature are characterized by peaty, poorly drained 
soils with dense vegetation cover. In contrast, those of the Pilbara samphire 'swamps', 
particularly those dominated by Halosarcia, are sandy and well drained. Indeed, 
many areas only infrequently inundated by tides and sediments may be quite dry with 
a high salt content. Vegetation cover (Halosarcia) may be sparse and consequently 
evaporation rates very high. Organic content of samphire swamp sediments are also 
likely to be less than those of temperate saitmarshes. 

As a result, oil will behave quite differently in these communities compared with 
temperate marshes and effects are also likely to differ. Oil may penetrate samphire 
sediment more deeply, due to their dryness, but evaporative losses are also likely to 
be high. 

A small area of Halosarcia dominated samphire swamp was oiled during the Port 
Adelaide oil spill (South Australia) in 1985. Oiled branches were rapidly burnt and 
lost but no major community effects were noted, although the community received 
little quantitative assessment by authorities. Surface sediment remained stained by oil 
residues for some months post-spill. The general absence of sediment dwelling fauna 
such as crabs, molluscs or polychaetes in these areas also mitigates the degree of 
impact likely. 

5.6.8 	Fish and Prawns 

The toxicity of dissolved hydrocarbons (water soluble fractions) and physically 
dispersed oil to fish species has been the subject of a large number of laboratory 
studies. Generally, concentrations in the range of 0.1 to 0.4 ppm will produce 96 hr 
LCs in fish, while a range of sublethal responses have been illustrated at 
concentration down to about 0.01 ppm. Crustaceans, such as prawns, tend to be more 
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sensitive. The significance of these sublethal responses in field situations is difficult 
to determine. 	 - 

Fish kills as a result of oil spills are relatively rare and few cases of a fishery being 
adversely affected, through fish losses, have been recorded. A number of reasons for 
this have been advanced. 

It has been suggested that fish avoid waters under surface slicks, possibly because they 
associate the dark mass with predators or other threat. It is also likely that fish will 
avoid waters that are contaminated with oil since they detect, and are distressed by, 
oil concentrations well below those known to cause death or serious disabifity. 
However, under most spill conditions, the concentration of oil that will occur in 
waters under a slick are well below those needed to produce stress or mortality. 
Spills involving heavy oils (i.e. having specific gravities close to or greater than water), 
or chemically dispersed slicks, are cases where this concentration threshold will be 
exceeded. 

One of the few cases where a fish kill was reported was the Florida spill in 1969. 
This spill of heavy bunker oil occurred in a sheltered bay but, even so, no significant 
effect on overall fish population members was recorded. 

Tainting has been shown to occur where fish are exposed to oil in water 
concentration again in laboratory tests. Generally, these levels are unlikely to be 
reached beneath surface slicks. Those spill cases where tainting has been noted, such 
as the Amoco Cadiz and Florida spills, have occurred where spills have been very 
large or in sheltered bays, and subsurface sediments have been impacted. Tainting or 
other sublethal effects of benthic feeding fish, resulting from ingestion of oil-
contaminated sediment, would appear to be possible but there is very little data to 
corroborate this. Elevated hydrocarbons in molluscs from contaminated sediments in 
Chedabuto Bay, Canada, have, however, been reported. 

As noted earlier, fish larvae and eggs which are present as plankton are more 
vulnerable to oil, but like other plankton will be rapidly replaced by stocks from clean 
seas, providing these are available. 

Available literature suggests that pelagic larval stages of prawns are more sensitive to 
oil than adult life stages (Kasymov & Gasanov 1987), and that fresh, light-weight 
crude oils (containing relatively high concentrations of low molecular weight aromatic 
compounds) are more toxic to prawns than both weathered, light-weight crude and 
medium-weight crudes (Neff & Anderson 1981, Anderson et a! 1987). 

Petroleum hydrocarbons responsible for toxicity and tainting in prawns are the light 
end polycyclic aromatic hydrocarbons (PAHs). These are usually rapidly weathered 
from the oil following a spill and therefore, in the case of a spillage of formation 
crudes in the permit areas, the toxic effect of the oils on local prawn communities is 
expected to be low. 

Application of dispersants to spilt oil which is approaching mangroves is commonly 
favoured because dispersed oil is believed to be less detrimental to mangrove 
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communities than undispersed oil. The mangrove communities on the mainland 
coastline, adjacent to the permit areas, serve as prawn nursery areas. Studies on the 
effects of dispersed oil on prawns are limited. Dispersing an oil slick will potentially 
expose a greater number of prawns or larval stages to the toxic effects of the oil. 
However, effective dispersion results in a much more transitory exposure of 
mangroves and other coastal habitats. The available data strongly indicates that this 
results in a reduced impact on mangrove communities. 

	

5.6.9 	Whales and Dolphins 

The effect of oil spills on whales, dolphins or porpoises (Cetaceans) is poorly 
documented, although a number of spills have occurred in areas where these species 
are abundant. In theory, whales and dolphins should be susceptible to surface oil 
since they must come to the surface to breathe. Since they do not rely on fur for 
insulation, they will not be sensitive to the physical effects of oiling but, like seals, 
may be susceptible to eye irritation. This has, however, not been recorded. 

Observations for some spills, and chronically polluted areas such as the Santa Barbara 
Channel, suggest that whales avoid surface oil slicks but it is not clear whether this 
behaviour was learnt from prior exposure and subsequent discomfort, or is a natural 
reaction to any dark mass on the water surface. 

Experiments on bottlenosed dolphins (Tursiopv tnmcatus) found that this species did 
effectively avoid a surface slick, after a few brief contacts. Furthermore, no adverse 
effects of this brief contact were noted (Smith et al 1983). 

	

5.6.10 	Dugongs 

No information is available regarding the susceptibility or sensitivity of dugongs to oil 
spills. Like whales and dolphins, they are likely to be able to avoid a surface oil slick, 
but it is not known whether they will in fact do so, or whether brief contact with 
surface oil will cause eye irritation or significant damage. 

Dugongs may ingest oiled seagrass leaves but such oil-leaf contact is generally 
restricted to shallow seagrass communities and these are not inhabited by dugongs. 

In the absence of any data to the contrary, dugongs must be considered as potentially 
sensitive to oil. 

	

5.6.11 	Seabirds 

Bird kills are one of the most consistent observations of oil spills, particularly coastal 
spills. 

There are a number of reasons for sensitivity of birds to oil spills. Firstly, birds rely 
on the air trapped in their feathers to provide both insulation and buoyancy. Oiled 
feathers lose the ability to trap this air and consequently seabirds lose both their 
buoyancy and protection from the cold. Death through drowning and hypothermia 
invariably result. 
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Diving birds reportedly also may dive into oil on the water surface in preference to 
clean seas, presumably mistaking the 'sheen' for fish. 

Birds also clean oiled plumage and in the process will ingest oil. Ingested oil has 
been shown to produce liver, kidney and other tissue damage, and ultimately death. 

oil may also be carried to eggs, via oiled feathers, and this has been shown to reduce 
the hatching success in a number of bird species (Albers 1979). 

5.7 	Oil Spill Effects on the Social Environment 

5.7.1 	Onslow 

in the event of a significant oil spill in the permit areas as a result of the drilling 
operations, Onslow will be used as a base from which to direct oil spill combat and 
cleanup responses. The response activity will involve an increase in air, vessel and 
vehicular traffic into and out of Onslow, and an increase in population resulting from 
personnel being brought in to assist with oil spill combat and cleanup. Associated 
with this activity will be a demand for accommodation., meals and general 
merchandise for these personnel. 

The overall effects will be a short-term disruption to the normal routine of some 
people in Onslow and an injection of capital funds into the town's businesses in 
return for supply of goods and services. 

5.7.2 	Commercial Fisheries 

Local commercial fisheries are likely to be adversely affected by a large oil spill for at 
least a short-term period. The magnitude of the effect will depend upon the time of 
year, prevailing weather and sea conditions, size of the spill, the spill combat 
measures that are employed and the shallow water habitats that are affected. 

Reported effects of oil spills on fisheries include reduced catches (due to either fish 
leaving the area, mortality, or reduced fishing effort), real or perceived tainting of fish 
tissue, and fouling of vessels and fishing equipment in oil. Prawns and fish tainted by 
hydrocarbons have the ability to depurate these pollutants from their bodies within a 
few weeks. Pelagic fish are not expected to be significantly affected due to their 
mobility and avoidance of oily waters. 

The fisheries at highest risk are the Area 2 and Area 3 prawning zone, in particular 
the preferred trawling area in EP 341. Both pelagic larval stages and benthic juvenile 
and adult stages of prawns are more sensitive to oil than finfish or molluscs. Larval 
and juvenile stages are particularly sensitive. 
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5.7.3 	Tourism 

The tourism industry is unlikely to be affected by an oil spill unless oil is beached on 
Direction Island, Thevenard Island or the Onslow coastline. Contaminated beaches 
would detract from the amenity value of these locations. However, manual cleanup 
and removal of beached oil would rapidly assist with the return of the full amenity 
value. 

Recreational game fish are highly mobile and their populations are unlikely to be 
significantly affected by an oil spill, with no consequent impact on recreational game 
fish stocks for tourists. 

5.8 	Summary 

The following points summarize the key conclusions from this section: 

The appraisal identifies several routine and one potential effect of drilling on 
the physical, biological and social environments within permit areas EP 341 
and EP 364. Routine effects are created from discharge of drilling fluids, drill 
cuttings, deck drainage and domestic wastes. Potential effects on the 
environment may arise from accidental oil spillage. 

Accidental oil spills represent the most significant potential impact of the 
proposal. The major concern is the potential effect of an uncontrolled oil spill 
(blowout) on the ecological and human resources of the region. This is a risk 
associated with all exploration drilling, but blowouts are very rare and unlikely 
because of the technology and management systems routinely employed to 
prevent such events. Where spills do occur, the total oil released cannot be 
readily predicted and the spill may either be within or beyond the resources 
available to the industry for combating the spill. 

Present knowledge indicates that up to three types of fuel/formation crude oil, 
ranging in weight from light to heavy, may be anticipated from accidental 
spillages associated with refuelling or drilling operations in the permit areas: 

diesel fuel (refuelling operations); 
light paraffinic crude oil; 
heavy biodegraded crude oil. 

Under the prevailing meteorological and oceanographic conditions on the 
Peedamullah Shelf, the diesel and light crude are expected to evaporate and 
weather readily. Rapid evaporation., photo-oxidation and natural dispersion, 
coupled with the relatively low content of toxic alkylated compounds present in 
light Australian crudes, further reduces the likely toxic effects of these oils 
once spilt. The heavy crude (if found) will take longer to evaporate and may 
leave a waxy residue if it has a high wax content. 
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(iv) 	Potential effects of oil spillages on important biological and social resources 
within the permit areas, including fisheries, are reviewed on the basis of 
existing information available from oil impacts on similar resources overseas. 
The following points are highlighted: 

Previous spills in tropical environments indicate that while localized 
reductions in abundance and diversity of organisms may occur 
immediately after the spill, recovery appears to take place relatively 
quickly. 

Long-term adverse impacts on tropical systems arising from oil spills 
appear to be confined to exposed corals and mangrove environments. 
Tropical intertidal and shallow subtidal habitats can be the most 
affected in the immediate term with substantial mortalities of algae 
being recorded, however these populations were also observed to 
recover. 

Mangroves are highly sensitive to oiling. Mangroves that are exposed to 
spills of untreated crude oils display features ranging from leaf 
discolouration to total defoliation and death. 

Subtidal seagrasses appear to suffer little damage from spills of crude 
oils floating on the water surface, although leaf loss may occur if 
seagrasses are emergent. Recovery in these cases is, however, likely. 

Tourism is unlikely to be significantly affected in the longer term by an 
oil spill. The effect on local beaches from small to medium spills would 
be temporary, affecting only tourists visiting the region at the time of 
the spill. Any temporary economic losses associated with a reduction in 
tourist numbers may be compensated for by income generated by the 
local cleanup activities that will be undertaken for the spill. 

In the event of a major spill of light to heavy crude oil, the number of 
affected beaches and duration of impact would be greater; but would 
not be expected to leave any long-term adverse impacts on the marine 
or coastal area. 

A large oil spill would be expected to affect the local commercial prawn 
fishery, the magnitude of the effect depending on time of year and 
weather conditions at the time of the spill. A major oil spill during 
spring spawning could result in localized but high mortality of eggs and 
larvae drifting between offshore spawning grounds and inshore 
settlement areas. 

	

(v) 	On the basis of information on the physical, biological and social environments 
and oil spill trajectory modelling and predictions, resources identified to be 
most at risk from oiling in the event of an accidental oil spill are intertidal and 
habitats of the Passage and Mary Anne Islands and the mainland coastline 
between Solitary Island and Weld Island. 
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(vi) The risk of significant adverse effects to the environmental resources within 
the permit areas from Command Petroleum's drilling operations is low. It will 
be reduced further by implementation of appropriate management procedures 
(see Section 6) and oil spill contingency planning. 
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6 	ENVIRONMENTAL MANAGEMENT 

6.1 	Introduction 

This section outlines the environmental management initiatives that will be 
undertaken by Command Petroleum to minimize the nature and potential 
environmental effects of drilling operations in permit areas EP 341 and EP 364. 

Command Petroleum will: 

comply with all legislative requirements and industry standards that are 
applicable to oil exploration programmes; 

adopt industry and government standards and guidelines for well design and 
control; 

utilize water-based drilling fluids approved by the Department of Minerals and 
Energy and primarily composed of non-toxic polymers and clays; 

implement drilling operations discharge strategy aimed at minimizing 
environmental impact; 

operate a work force education programme; 

prepare an Oil Spill Contingency Plan for permit areas EP 341 and EP 364 to 
the satisfaction of the State Committee for Combating Oil Spills. 

6.2 	Safety and Operations Management 

6.2.1 	Routine Precautions 

To improve operational safety, commercial and recreational vessels will not be 
permitted closer than 500 m to the drilling rig during drilling operations. 

Prior to spudding in, the rig operator will conduct surveys and tests in accordance 
with Department of Minerals and Energy regulations to ensure stability of the rig and 
to minimize the risk of abnormal penetration of the seabird during storm conditions. 

The blowout preventer (BOP) stack will be tested in accordance with Department of 
Minerals and Energy regulations after the surface casing has been installed. 

All casing strings installed below the BOP stack will be pressure tested in accordance 
with Department of Minerals and Energy regulations before drilling is resumed. 

Sanitary wastes from the kitchen, showers and laundry will be passed through a 
sewage treatment plant for processing and disinfection before being discharged 
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overboard. 	Biodegradable detergents will be used for cleaning functions. 
Combustible materials will be burnt on the rig. All non-combustible maferial will be 
returned to Onslow for disposal at an approved land site. 

All refuelling operations for the supply vessels and the rig will be conducted in 
accordance with Onslow Port Authority and Department of Marine and Harbours 
requirements, including continuous visual monitoring and the use of reinforced hoses 
and fail-safe valves and fittings. 

It will be a contractual requirement for the supply, standby and oil spill recovery 
vessels and rig to comply with all State and Commonwealth legislation for the control 
of pollution and dumping at sea. 

	

6.2.2 	Cyclone Response 

It is recognized that drilling may include operating during the cyclone season 
(November—April), and thus routine measures will be implemented to safeguard both 
the well, rig and personnel. The drilling rig to be contracted will be capable of 
withstanding cyclonic wind and wave conditions. Detailed procedures which set out 
the various levels of responses to cyclones will be contained in the drilling 
contractor's Emergency Procedures Manual. The drilling contractor's procedures for 
cyclone response will be followed to safeguard the wells, rig, offshore structures, 
vessels and personnel. 

During the cyclone season, the drilling rig will obtain advice on cyclonic developments 
on a 24 hour basis via the Cyclone Watch Centre in Perth. Alerts are based on three 
stages, with the second and third stages (notices to shut down operations with all 
convenient speed and to evacuate personnel respectively) involving pre-planned 
procedures. These procedures include securing the well by temporary plugging and 
by closing the blowout preventers (BOPs) so that no fluids may escape, and shutting 
down and securing the drilling rig. Finally, all personnel are evacuated to the 
mainland. 

Recommencement of operations following the passage of a cyclone involves various 
procedures, depending on whether a hydrocarbon zone was being penetrated at the 
time of shut down. In this case, any hydrocarbons entrained in the drilling fluid that 
may have migrated to below the temporary plug are carefully circulated out of the 
well and passed through the oil stripping plant on board the rig. 

6.3 	Management of Identified Routine Effects of Drilling 

	

6.3.1 	Drilling Fluids and Cuttings 

Disposal methods for drilling fluids and cuttings will vary depending on the proximity 
of sensitive resources to the well site. The following management procedures will be 
observed during drilling operations in permit areas EP 341 and EP 364. 
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Criteria for disposal of drilling fluids and cuttings will be as follows. 

(i) 	At prospects more than 2 km from sensitive marine resources: 

drilling fluids and cuttings will be separated on board; 
cuttings will be disposed overboard continuously; and 
drilling fluids will be stored and released at a controlled rate on tides 
and winds that will carry the plume away from the closest sensitive 
resources. 

(ii) 	At prospects located within 500 m - 2 km of sensitive marine resources: 

drilling fluids and cuttings will be separated on board; 
cuttings will be continuously discharged overboard through a conductor 
pipe to the seabed; and 
drilling fluid will be stored and discharged down the same pipe on tides 
that will carry the fluids away from sensitive marine resources. 

(iii) Prospects within 500 m of sensitive marine resources: 

cuttings and excess drilling fluids produced after the first section of the 
hole will be disposed back down the well into the circulation zone; and 

if no such zone is available, drilling of the hole will only continue 
during favourable tidal conditions (i.e. prevailing tidal currents which 
transport cuttings and drilling fluids away from any sensitive marine 
resources), with cuttings and fluid being discharged through a conductor 
pipe directly onto the seabed. 

6.3.2 	Oily Wastes and Deck Drainage 

Command Petroleum will collect and recycle oily wastes derived from deck drainage. 
Recovered oily wastes will be transported to the mainland for disposal at an approved 
waste disposal site in the Shire of Ashburton. 

6.3.3 	Education Programme 

Before commencing their duties, each worker or contractor (including workboat and 
supply vessel crews), will attend an induction course including advice on the sensitive 
nature of the environment in which the drilling rig is located. 

6.4 	Management of Identified Potential Effects of Drilling: Oil Spills 

The actual and potential impacts from oil spills arising within the permit areas as a 
result of Command Petroleum's operations will be managed through the requirements 
of an approved Oil Spill Contingency Plan (OSCP). This section provides a 
background to the preparation of the plan and a brief outline of the operational 
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procedures associated with oil spills. An abridged version of the company's OSCP is 
presented separately in Appendix B. 

	

6.4.1 	Background 

A detailed OSCP addressing Command Petroleum's proposed drilling operations in 
permit areas EP 341 and EP 364 will be submitted to relevant government 
authorities, including the EPA, the Department of Minerals and Energy and the State 
Committee for Combating Oil Pollution for approval before the drilling programme 
commences. Command Petroleum is committed to using this OSCP. An abridged 
version of the OSCP is presented in Appendix B. 

The OSCP defines priority actions to be taken in the event of a spill, identifies 
personnel responsible, equipment and facilities available for containment, dispersal 
and disposal of spilled oil and the role of the company and relevant organizations in 
responding to a spill. 

Environmental resources requiring special protection and priorities for protection are 
identified in the OSCP, along with information on the influence of local 
meteorological and oceanographic conditions on marine oil spills. Guidelines are 
provided for monitoring the impact of oil spills and for subsequent cleanup 
procedures. 

	

6.4.2 	Operational Procedures 

The OSCP outlines clear command structures and the lines and limits of 
responsibility, so that action can be taken in a co-ordinated fashion (see Appendix B). 

Selection of appropriate techniques for control and treatment of offshore oil spills 
depends on several factors influencing real-time conditions (e.g. type of oil, location 
and size of spill, weather, sea state, wind speed and direction, and tidal current 
strength and direction). 

The specific strategies and a sequence for undertaking specific tasks can only be 
delineated generally under a planning mode, since many of the tasks and the order in 
which they occur during real-time events will depend on several factors operating at 
the time. No spill is identical to another and the character of the spill, in 
combination with the actual conditions and time of the spill, will ultimately govern 
the appropriate decisions and the task priorities. 

The favoured approach for responding to a spill is containment of spilt oil with 
booms and subsequent collection with skimmers. Their actual applicability to a spill 
response will depend on having suitable sea state and other physical conditions at the 
time of the spill for their use. Other options include physical agitation to promote 
evaporation or dispersion with approved chemicals. Approved dispersants may also 
be used as a 'last resort', i.e. in difficult weather and ocean conditions. These can be 
deployed rapidly by vessels and helicopters. Use of dispersants requires EPA 
approval. 
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The following comments are therefore provided as general information on the type of 
strategies in place or which are likely to be used in the event of a spill. - 

The permit areas lie within a Special Protection Locality (see Figure 4) so Command 
Petroleum will ensure that the oil recovery vessel Mennaid Avenger is on site for the 
duration of the drilling programme. The vessel will be fitted with oil spill 
containment and recovery equipment. Additional equipment can be mobilized from 
other oil industry operators in the region and can be expected to be on site within 
two hours. 

Containment with booms and removal of oil will be attempted unless effective 
deployment of booms is hampered by rough water or proximity to islands and shoals 
(i.e. where navigation is hazardous and currents are stronger). If containment is not 
possible, further combat actions will depend on the direction in which the oil slick is 
travelling, its state of weathering, and on the proximity of important environmental 
resources. 

If uncontainable oil moves along a trajectory that poses no threat to islands or the 
mainland coastline, the slick will be monitored and left to weather naturally. 

Dispersants could be used to aid dispersion if the slick reaches relatively deep water 
outside environmentally sensitive areas, and if there is a risk that tidal flow may 
eventually return the slick to shorelines. Dispersant application may also be the most 
favourable response option if the oil spill is expected to reach the mangrove coastline 
within a relatively short time after release (i.e. within 10 hours of the spill release 
time). EPA approval will be sought and obtained before any dispersants are used. 
Command Petroleum will seek pre-approval from the EPA to apply dispersant for 
specific spill scenarios relating to the mangrove coastline, etc. In the event that the 
EPA grants this approval, Command Petroleum will ensure that adequate stocks of a 
suitable approved dispersant are stored on board the drilling rig. 

If the uncontained oil moves toward intertidal habitats on islands, deflection booms 
may be deployed in an attempt to prevent beaching. If it is not possible to prevent 
the oil from beaching, booms could be deployed (weather permitting) to protect 
vulnerable and important habitats such as shallow coral reef areas, or entrances to 
creeks. In these cases, the oil could be deflected and allowed to beach on nearby or 
adjacent sandy beaches. 

Shoreline cleanup strategies will be selected in consultation with relevant government 
authorities. Stranded oil may be left to weather naturally (i.e. without treatment), 
unless the oil will be present at a time when beaches are being used by tourists or 
turtles. Monitoring of oil persistence, distribution and weathering, and biological 
recovery will be undertaken. Command Petroleum will seek the advice of the 
appropriate authorities with regard to cleaning of contaminated wildlife. 
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6.5 	Authorities Responsible for Management 

Several authorities are directly and indirectly involved with the proposed drilling 
programme. 

The principal authorities responsible for management of drilling operations within 
permit areas EP 341 and EP 364 are Command Petroleum and the Department of 
Minerals and Energy of Western Australia. The Department of Minerals and Energy 
is responsible for ensuring that all industry standards, guidelines and legal 
requirements are complied with by Command Petroleum. 

Other authorities which are involved with the project are the Environmental 
Protection Authority, the Department of Conservation and Land Management 
(responsible for the management of island reserves), the Fisheries Department 
(responsible for the management of commercial fisheries which utilize Onslow) and 
the Department of Marine and Harbours (responsible for port administration,, 
shipping and navigation). 
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7 	 LIST OF COMMITMENTS 

Command Petroleum Holdings NL undertakes to abide by all of the commitments 
made in the Consultative Environmental Review (CER) for the five year exploration 
drilling programme for permit areas EP 341 and EP 364, and in all cases will fulfil 
those commitments to the satisfaction of the appropriate statutory authority(s). 

The major commitments given within the CER are listed below. 

Command Petroleum will adopt the environmental management strategies 
outlined in this CER. 

Well-specific details including the location, water depths, distance from 
sensitive resources and drilling programmes will be submitted the Department 
of Minerals and Energy and the EPA with each drilling application. Each 
application will be submitted at least three weeks prior to the proposed spud 
date for each well. 

Before commencement of their duties, each worker or contractor (including 
workboat and supply vessel crews) will be given an induction including advice 
on the sensitive nature of the environment in which the drilling rig is located. 

Regular crew transfers between the drilling rig and Onslow will use crew boats. 

Masters of crew and supply vessels will be instructed not to allow crew to 
disturb islands or wreck sites, nor to anchor close to coral reefs. 

Deck drainage and other oily wastes will be collected and transported to the 
mainland for disposal at a site approved by the Shire of Ashburton. 

Command Petroleum will manage all oil spills using the approved Oil Spill 
Contingency Plan (OSCP) and will abide by all procedures detailed in the 
OSCP. 

An oil spill recovery vessel fitted with oil spill combat equipment will be on 
dedicated standby at Dampier during drilling. A standby vessel will be in the 
vicinity of the drilling rig at all times to assist with oil spill combat responses in 
the event of an oil spill. 

An oil spill containment boom and skimmer will be stored onboard the drilling 
rig for the duration of the drilling programme. In the event of an oil spill, this 
equipment will be loaded onto the support vessel for deployment. 

In the event that the EPA grants pre-approval to Command Petroleum for 
dispersant use, the company will ensure that adequate stocks of an appropriate 
approved dispersant are stored on board the drilling rig, ready for immediate 
use under approved conditions. 
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8 	 CONCLUSIONS 

This CER describes the proposed drilling operations which Command Petroleum 
seeks approval to undertake within permit areas EP 341 and EP 364. The CER 
identifies the physical, biological and social resources within and adjacent to the 
boundaries of the permit areas; appraises the routine and potential effects of 
exploratoty drilling within this region; and describes strategies that will be adopted to 
avoid or minimise any adverse environmental impacts associated with the proposed 
drilling programme. 

On the basis of the short duration of drilling activities, the likely effects of drilling 
and the operational management strategies that will be implemented, it is concluded 
that routine activities associated with the drilling programme will have no significant 
adverse impacts on the physical, biological or social environment. 

An oil spill resulting from a blowout during exploratory drilling represents the only 
significant environmental threat from the drilling operation. The risk of this 
occurring is however minimal. In acknowledging this concern, Command Petroleum 
has prepared an Oil Spill Contingency Plan which outlines oil combat responses that 
will be implemented to protect the environment, especially the ecologically and 
commercially important marine resources most sensitive to oiling. 

Command Petroleum recognises the environmental sensitivity of the region in which 
it proposes to operate and is committed to undertaking its drilling operations in a 
maimer that is environmentally and socially responsible. To this end Command 
Petroleum will comply with existing legislative and operational regulations and the 
commitments to environmental management outlined in this document. 
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GLOSSARY 

Biota 	- the animal and plant life found within an environment. 
Community 	- any naturally occurring group of different organisms sharing 	a 

particular habitat. 
Crustaceans 	- animals, mostly aquatic, with a hard, close-fitting shell which is 

shed periodically. 
Demersal 	- refers to fish that live on or adjacent to the seafloor. 
Ecosystem 	- a natural complex of plant and animal populations and the 

particular sets of physical conditions under which they exist. 
Geomorphology - the study of the form and development of the earth, especially its 

surface and physical features, and the relationship between these 
features and the geological structures underneath. 

Habitat 	- a physical portion of the environment that is inhabited by an 
organism or population. 

Hydrocarbons 	- organic compounds consisting of carbon and hydrogen only. 
Ingest 	- take in (food) to the stomach. 
Intertidal 	- that part of the littoral zone which lies between mean high and 

mean low tide marks. 
Mangrove coast - tropical 	or 	sub-tropical 	low-energy 	coast 	vegetated 	with 

mangroves. 
Molluscs 	- group of soft-bodied, unsegmented animals, usually with a hard 

shell such as shellfish. 
Pelagic 	- relating to communities of marine organisms which belong to the 

open seas, living free from direct dependence on bottom or 
shore. 

Spud 	 - to commence the actual drilling of a well. 
Subtidal 	- the littoral zone below the low tide mark. 
Supratidal 	- that part of the shoreline which lies above mean high tide mark. 
Toxic 	- capable, through chemical action, of killing, injuring, or impairing 

an organism. 
Weathering 	- physical disintegration and chemical decomposition. 
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FIGURE 3 

EXPECTED STRATIGRAPHIC SEQUENCE 

(FOR A WELL ON OR NEARBY THE PEEDAMULL&H SHELF) 

Age 
Formation Expected Depth 

Interval (m)  
Description Casing 

Quaternary Un-named Surface - 25 LIMESTONE, coarse with fossil fragments Conductor casing 

Tertiary Un-named 25-50 LIMESTONE, as above to 80 in 

Toolonga Calcilutite 50-60 SILTSTONE/CLAYSTONE, glauconitic, 

Upper ________________________ slightly calcareous, pyritic _____________________ _________________ 

Gearle Siltstone 60-85 SILTSTONE, glauconitic, pyritic 

Aptian Windalia Radiolarite 85-150 SILTSTONE, grey green, sandy, slightly 
glauconitic and pyritic micaceous 

Barremian/Aptian Muderong Shale 150-350 SILSTONE/CLAYSTONE, sandy, pyritic, Cretaceous 

micaceous, traces glauconite 
Lower 

Hole size Barremian/Hauterivian Mardie Greensand 350-375 SANDY CLAYSTONE, glauconitic, slightly 
pyritic, calcareous in parts dependent on rig 

selection 
Hauterivian Birdrong Sandstone 375-420 SANSTONE/CONGLOMERATE, quartzose, 

clean 

Jurassic Dingo Claystone 420-450 CLAYSTON, massive 

Mungaroo' 450-480 Interbedded 

Triassic CLAYSTONE/SILTSTONE/SANDSTONE ______________ ____________ 

Locker Shale 480-600 (max) CLAYSTONE, grading to siltstone 

Permian Kennedy 600-700 SANDSTONE, massive quartzose  

Note: Probably absent over Peedamullah Shelf, expected only in deeper western-most areas. 

Dl 168 
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PROPOSED OFFSHORE PERMIT WIDE EXPLORATION DRILLING PROGRAMME 
IN EPs 341 and 364, NORTHEAST OF ONSLOW 

GUIDELINES FOR THE CONSULTATIVE ENVIRONMENTAL REVIEW 

BY COMMAND PETROLEUM HOLDINGS NL. 

Overview In Western Australia all environmental reviews are about protecting the environment. 
The fundamental requirement is for the proponent to describe what you 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 will be protected then the proposal will be 
found environmentally acceptable; if the proponent cannot show that the environment would be 
protected then the Environmental Protection Authority (EPA) would recommend against the 
proposal. 

Throughout the 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 proposals which protect the 
environment. 

For this proposal protecting the environment means that the natural and social values associated 
with the permit areas and nearby environmentally sensitive coastline are protected. Where they 
cannot be protected, proposals to mitigate the impacts are required. 

These Guidelines identify issues that should be addressed within the Consultative Environmental 
Review (CER). They are not intended to be exhaustive and the proponent may consider that other 
issues should also be included in the document. 

A copy of these glddeffineS s*zozklppezir M the CER.  

The permit wide assessment was created to improve the efficiency of the assessment process. As 
there is only one formal assessment in the place of one for each well there is a critical requirement 
to address the proposal as comprehensively as possible. There will, however, be a need to review 
site-specific data when the exact location of wells is known. This data would need to include water 
depth and bottom conditions; distance from environmentally sensitive locations such as reefs, 
mangroves etc; tide and current dynamics; and the appropriate management procedure for spills. 
As well, the proposed timing of drilling and possible conflicts arising with other users of the area 
should be canvassed and minimised. 

The purpose of the CER should be explained and it should be concise and accurate as well as being 
readily understood by interested members of the public. Specialist information and technical 
description should be included where it assists in the understanding of the proposal. It may be 
appropriate to include ancillary or lengthy information in technical appendices. 

Key issues The important issues for this proposal are likely to be associated with the routine 
and accidental discharges associated with the drill rig and its seaborne support systems. The key 
issues for the project should be clearly identified and the content of succeeding sections determined 
by their relevance to these issues. 

In this case the key issues are expected to include: 

timing Qf this proposal: ie: what are the time constraints on the programme with respect 
to tenure and at what times of the year is drilling proposed? (hence potentially higher risks if 
drilling/oilspills were to coincide with events such as coral spawn or the larval stages of 
prawns); 



drilling operations: details of the drilling muds to be used and the disposal of the muds 
and cuttings; details of domestic waste disposal; workforce source and accomodation, location 
of onshore operations base and its requirements, including the function and frequency of use 
of the Beadon Creek facilities; and details of support vessels and rig refuelling procedures. 

evaluation of alternatives: a discussion of the possible operational alternatives, especially 
with regard to wells likely to be located in highly sensitive reef or nearshore environments, 
and their potential impacts. (Alternatives might be site relocation, timing, discharge of drilling 
fluids on favourable tides, removal of the cuttings by barge etc); 

existing environment: it may be possible to divide the permit area into zones of different 
environmental sensitivity (which might attract differing levels of management). You should 
then list the natural, recreational and commercial systems which characterise the area and 
which are potentially at risk from, or likely to be impacted by routine or accidental activities 
associated with this proposal. 

environmental impacts: as specific well sites are not expected to be known at this stage it 
will be very important to address "worst case scenarios" for well sites so that the situations 
arising Out of these choices can be publicly fully appreciated and discussed. The local fishing 
and tourist industries need to be considered. 

environmental management: the purpose of management is to demonstrate the manner in 
which potential environmental impacts can be ameliorated either through design or specific 
ongoing management. The controls on the adverse impacts of the proposal, as well as 
ongoing monitoring programmes should be addressed in detail, including who will be 
responsible. There should be a discussion of spill scenarios and a description of appropriate 
responses to each. Equipment on hand, or readily available (such as booms, skimmers and 
dispersants) that could be used to contain what would be considered the most likely spill 
scenario should be listed. As well, there should be a summary of the key points and 
commitments made in more detail in the Oilspill Contingency Plan. The Oilspill Contingency 
Plan should be included as a stand - alone Appendix to the CER. Management of the rig and 
personnel in the event of a cyclone needs to be discussed. 

Public participation and consultation A description should be provided of the public 
participation and consultation activities undertaken by the proponent in preparing the CER (such as 
discussions with the Shire and local communities). This section should describe the activities 
undertaken, the dates, the groups and individuals involved and the objectives of the activities. This 
section should be cross referenced with the "environmental management " section which should 
clearly indicate how community concerns have been addressed. Where these concerns are dealt 
with via other departments or procedures outside the Environmental Protection Authority process, 
these can be noted and referenced here. 

References All references should be listed. The report should include appropriate maps, tables 
and photographs, as required, to illustrate points made in the text. 

Detailed list of environmental commitments The commitments being made by the 
proponent to protect the environment should be clearly defined and separately listed. Where an 
environmental problem has the potential to occur, there should be a commitment to rectify it. They 
should be numbered and take the form of: 

'whc will do the work; 

vihvi the work is; 

vhn the work will be carried out; and 
to wIhv 	 (cir the work will be carried out. 

All actionable and auditable commitments made in the body of the document should be numbered 
and summarised in this list. 

CommancIO4O292L)[3e 
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FOREWORD 

The following pages are excerpts from the Oil Spill Contingency Plan (OSCP) that 
has been prepared for Permit Areas EP 341 and EP 364. The complete stand-alone 
OSCP will be subject to review and approval by the State Combat Conimittee for 
Combating Oil Spills before the drilling programme commences. 
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1 	OIL SPILL RESPONSE FRAMEWORK 

1.1 	THIS DOCUMENT 

1.1.1 Objective 

This document is the Oil Spill Contingency Plan (OSCP) for Command 
Petroleum Holdings NL's (Command Petroleum) exploration drilling 
operations in permit areas EP 341 and EP 364, north-east of Onslow on the 
Peedamullah Shelf of Western Australia. 

The objective of the OSCP is to provide a clear and concise set of guidelines 
for use by operations and management personnel in the execution of their 
responsibilities and duties in an oil spill emergency. 

This OSCP defines the strategies and responses to be implemented in the 
event of an oil spill, to ensure that the spill is managed effectively and 
efficiently and in a manner that is environmentally responsible. The OSCP 
identifies the key personnel and organisations that are involved in the spill 
management plan, and details the actions those personnel and groups are to 
perform. 

The OSCP has been prepared to comply with the Commonwealth Petroleum 
(Submerged Lands) Act 1967 and the Western Australian Petroleum (Submerged 
Lands) Act - Specific Requirements as to Offshore Petroleum Exploration and 
Production 1990. It is also based on the Oil Spill Contingency Guidelines 
produced by the Petroleum Division of the Western Australian Department of 
Minerals and Energy, Department of Conservation and Environment Bulletin 
No. 104, Procedures for Protection of the Western Australian Marine Environment 
from Oil Spills, the Environmental Protection Authority Guidelines for 
Dispersant Usage, and the Australian Petroleum Exploration Association 
Limited, Code of Environmental Practice - Onshore and Offshore. 

1.1.2 Structure of the OSCP 

This OSCP is presented as two main parts: 

(i) 	Part A presents primarily operations information, i.e.: 

the industry and government policies and regulations that will 
govern oil spill response; 

- • 	the organisation structure which Command Petroleum has 
established for responding to an oil spill in permit areas EP 341 
and EP 364; 
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the action plans and individual responsibilities to be followed in 
the event of an oil spill; 

a contact directory for notifications and mobilising equipment 
and personnel to respond to the spill emergency; 

an inventory of equipment and dispersants available to be 
mobilised for the oil spill response; and 

reporting instructions and proformas for use during the oil spill 
response and subsequent monitoring phases. 

(ii) 	Part B presents primarily background information to be used for 
decision making during oil spill response: 

description of the likely weathering characteristics of diesel fuel 
and the formation crudes when released to the marine 
environment; 

predictions of the likely trajectories of an oil spill when released 
in the marine environment; 

the environmental and socio-economic resources in the region 
that may be susceptible to damage in the event of an oil spill; 

recommended priorities for protection of these resources in the 
event of a spill; 

suitable oil spill control and clean-up methods for use in the 
offshore and onshore environments of the region. 

1.2 	THE DRILLING PROGRAMME 

The first well will be spudded in Permit Area EP 341 in early 1993, followed 
by a second well elsewhere in EP 341. The drilling programme is expected to 
extend until May 1993, depending on the success of the wells, and will be 
undertaken using a jack-up drilling rig. One support vessel and a standby 
vessel will support the rig. The supply base for logistics operations will be 
Onslow. Operations will be directed from Command Petroleum's head office 
in Sydney. 
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1.3 	SAFETY AND ENVIRONMENT POLICY 

13.1 Objective and Responsibilities 

The objective of Command Petroleum's (Normandy Poseidon Group) 
Corporate Environmental Policy is to protect the safety and health of people 
living in areas where the company is involved in exploration activities, and to 
establish a reputation of being environmentally responsible. To achieve this 
objective, Command Petroleum has a commitment to operate in an 
environmentally responsible manner and is required to: 

comply with all the applicable Commonwealth and State government 
regulations for the protection of the environment; 

establish and maintain proper standards of environmental care through 
audit and self regulation; 

provide adequate training to ensure employees do recognise the 
potential impact of their activities and to monitor the state of the 
environment throughout the operation; 

design, operate and decommission all facilities and associated 
infrastructure to avoid or mitigate adverse environmental impact; 

respect all human and property rights. 

Specifically relating to the exploration drilling operations in Permit areas 
EP 341 and EP 364, Command Petroleum: 

Requires all supervising personnel and employees to be familiar with 
safety, health and environmental regulations and procedures outlined in 
the APEA Code of Environmental Practice, the drilling contractor's 
Emergency Response Manual and this Oil Spill Contingency Plan. 

Requires all operations supervisory personnel, and those of its 
contractors to be familiar with this OSCP. Pre-spud orientation 
meetings will be held in Command Petroleum's offices in Sydney before 
commencement of the drilling operations, and on board the drilling rig 
upon arrival at a site, to acquaint the contractors and Command 
personnel with the content and structure of this OSCP. 

Familiarity with this OSCP will be ensured and tested through simulated 
exercises and drills to be undertaken before the drilling operations commence. 
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Command Petroleum accepts the responsibility for: 

controlling pollution from the drilling operations undertaken by the 
company, and any other activities directly associated with those drilling 
operations to the satisfaction of the Environmental Protection Authority 
(EPA) and the Department of Marine and Harbours; and 

oil spill reporting and oil spill clean-up operations to the satisfaction of 
the EPA and the Department of Minerals and Energy Western 
Australia. 

1.3.2 Safety Priorities 

The safety priorities in the event of any oil spill will be: 

Human safety. 
Fire prevention. 
Cut off the source of the spill. 
Prevention of any slick reaching a shoreline or an environmentally 
sensitive area. 
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1.5 	OIL SPILL RESPONSE CATEGORIES 

Spills are divided into three categories depending on the volume of oil 
released, the proximity of the spill to environmentally sensitive areas, and the 
logistical resources available to control the spill. 

These categories are: 

Phase I: 	A spill within Command Petroleum's on-site capability to control. 

Phase II: 	A spill beyond Command Petroleum's control, but within the 
regional petroleum industry's capability. 

Phase III: 	A spill requiring government assistance to control. 

Details of the characteristics of these categories are provided in the following 
sections. Procedures and individual responsibilities for each of these spill 
categories are described in Part A Section 2. 

1.5.1 Phase I Spill 

A spillage (less than 20 m3  or 126 bbl) of diesel fuel from a refuelling 
operation, or crude oil from a production test, whose source has been cut off, 
and which does not represent a safety hazard, which is unlikely to impact on 
environmentally sensitive areas and which is within the capabilities of 
Command's on-site resources to control. 

1.5.2 Phase II Spill 

An oil spillage from a source that has not been cut off, which has exceeded, or 
is likely to exceed 20 m3  (or 126 bbl), and which cannot be readily controlled 
at the drilling rig or by the Support Vessel using on-site resources. Such a spill 
will necessitate activation of the Command Petroleum's Emergency Response 
Committee (ERC) and enlistment of oil industry resources through the Marine 

Oil SpilLs Action Plan (MOSAP) to control the spill and undertake clean-up 
operations. 

1.5.3 Phase III Spill 

An oil spillage from an uncontrolled blowout which is beyond the combined 
capability of Command Petroleum and MOSAP, necessitating the activation of 
the Australian National Plan through the Western Australian State Pollution of 
the Sea and. Inland Water Plan (National Plan). 



Part A: 	Operations 
Section 1: 	Oil Spill Response Framework 

1.6 	OIL SPILL COMBAT ORGANISATION 

1.6.1 Emergency Response Committee 

Command Petroleum has formed an Emergency Response Committee (ERC) 
consisting of: 

Exploration Supervisor; 
Drilling Superintendent; 
Drilling Supervisor; 
Logistics Co-ordinator; 
Spill Response Co-ordinator; 
Environmental and Spill Clean-up Adviser; 
Legal Adviser; 
Insurance Adviser; and 
Drilling Contractor Management Representatives, i.e. the Toolpusher. 

In the event of an oil spill the ERC will be activated by the Command 
Petroleum Exploration Supervisor. The ERC will assume responsibility for 
providing and co-ordinating emergency response support equipment, materials 
and services. 

Before commencement of drilling operations, activation of the ERC will be 
tested through a table top exercise to enable the ERC members to be 
acquainted with their individual and group responsibilities. 

1.6.2 Oil Spill Clean-up Team 

In the event of a Phase II or Phase III oil spill the ERC will activate an Oil 
Spill Clean-up Team to perform response actions, by assigning pre-selected 
individuals to the following key positions: 

On-Scene Co-ordinator 
Spill Clean-up Director; 
Offshore Clean-up Superintendent; 
Onshore Clean-up Superintendent; 
Logistics Co-ordinator; 
Onshore Clean-up Supervisors. 

A detailed list of each team member's individual responsibilities and duties is 
given in Part A Sections 2.2 and 2.3. 

1.6.3 Oil Spill Operations Centres 

In the event of a Phase I spill, responses will be directed from Command 
Petroleum's office in Sydney. 
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In the event of a Phase II or Phase III spill, initial responses will be directed 
from the Sydney office, while an Oil Spill Combat Centre is established at 
Onslow. For the duration of the spill response operations, these centres will 
be operated 24 hours per day. 

1.7 	OIL SPILL COMBAT RESOURCES 

1.7.1 Marine Oil Spills Action Plan 

The Australian oil industry is required by the State and Federal authorities 
under the direction of the Marine and Ports Council of Australia to "ensure 
the provision of equipment so that an oil spill can be promptly and efficiently 
handled by industry until such time as available State resources can be 
deployed." 

The Marine Oil Spills Action Plan (MOSAP) was established by the oil industry 
so that an individual company can request and obtain assistance in combating 
marine oil spills which exceed their on-site capability to handle. 

MOSAP is supervised and funded by the oil industry through the Australian 
Institute of Petroleum, Division of Manufacturing, Production and 
Environment. MOSAP is administered as 10 geographical regions, with each 
region having its own Regional Industry Co-ordinator (RIC), assisted by Local 
Industry Co-ordinators. Permit Areas EP 341 and EP 364 lie within MOSAP 
Region 8. 

In the event of a Phase II or Phase III oil spill, MOSAP will be activated by 
the Command Petroleum Exploration Supervisor contacting the Region 8 RIC 
to request assistance to combat the spill. 

The duties and responsibilities of the MOSAP RIC are "to deal directly with 
the authority with prime responsibility for oil spill control" and to "liaise with 
industry regarding oil spill clean-up". The role of the RIC is to provide support 
by arranging for personnel and resources from other operations in the area to 
assist with the clean-up. 

NOTE: the RIC is neither available, nor equipped, to assume management of the oil 
spill control and clean-up operation. 

1.7.2 Australian Marine Oil Spills Centre (AMOSC) 

The Australian Institute of Petroleum (AlP) has established a major stockpile 
of oil spill combat resources at the AMOSC base in Geelong, Victoria. These 
resources can be made available in the event of a major oil spill anywhere in 
Australia under MOSAP, through the Regional Industry Co-ordinator (RIC) 
and the Overall Industry Co-ordinator. 
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1.7.3 Western Australian State Pollution of the Sea and Inland Waters Plan 

The National Plan is based on combating marine pollution utilising State 
Government Departmental resources and stockpiled Commonwealth 
Government resources, in conjunction with resources available through related 
State, regional and local plans. The National Plan is authorised and 
administered by the State Committee for Combating Marine Oil Pollution 
(State Combat Committee). 

The State Combat Committee, headed by the Manager of the Department of 
Marine and Harbours (DMH), is the main Government agency for combating 
oil spills in Western Australia. The State Combat Committee is, in the event of 
an oil spill beyond Command Petroleum's handling capabilities, available to 
advise and assist the Company in dealing with a spill and, if requested, will 
step in and direct spill combat and clean-up responses. Command Petroleum 
will retain overall responsibility for the oil spill responses. 

In the event of a Phase II or Phase III oil spill, the National Plan will be 
activated by the State Combat Committee when the Command Petroleum 
Exploration Supervisor contacts the Director of the Committee and requests 
assistance to combat the spill. 
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2 	ACTION PLANS 

2.1 PRIORITIES 

In the event of an oil spill occurring, the following priorities will be observed: 

(1) 	Human safety. 
Fire prevention. 
Cut off the source of oil. 
Protection of the environment. 

This OSCP provides guidelines and information for use in the protection of the 
environment. Guidelines for Priorities (i), (ii) and (iii) are contained in the 
Drilling Contractor's Emergency Response Manual. 

Regardless of the size of the spill, the Drilling Supervisor (on-site) is 
responsible for initiating the oil spill response plans, therefore he must be 
prepared to immediately delegate support/administration functions to 
subordinates to allow himself the necessary freedom to quickly and effectively 
plan and execute response actions. 

Responsibilities for responding to an oil spill are summarised in the Oil Spill 
Response Action Chart. 

Responsibilities for oil spill clean-up are summarised in the Oil Spill Clean-
Up Action Chart. 

In the event of a Phase II or Phase III oil spill, the Drilling Supervisor (on-
site) and the Drilling Superintendent (Sydney) will be responsible for gaining 
control of the well (in the case of a well leakage), and the Command 
Petroleum Emergency Response Committee (ERC) will be activated to combat 
the spill. 

Individual members will be appointed to key positions in the Oil Spill Clean-
up Team as dictated by the nature of the oil spill. The Command Petroleum 
Exploration Supervisor will be in charge of directing oil spill combat and 
clean-up operations until an On-Scene Co-ordinator is appointed and arrives 
on-site to direct oil spill containment and clean-up operations to be 
undertaken by the Oil Spill Clean-up Team. 

In the event of a Phase II oil spill the Command Petroleum Exploration 
Supervisor will request assistance from the Marine Oil Spills Action Plan 
(MOSAP) through the Region 8 (north-west Australia) MOSAP representative, 
the Regional Industry Co-ordinator (RIC). MOSAP can provide additional 
equipment, dispersants, personnel and technical advice to the Exploration 
Supervisor and On-Scene Co-ordinator. 

In the event of a Phase III oil spill the Command Petroleum Exploration 
Supervisor on behalf of the Emergency Response Committee will immediately 
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notify the State Combat Committee that the spill is beyond the combined 
capabilities of both Command Petroleum and MOSAP, and will request 
assistance from the National Plan. 

The Command Petroleum Exploration Supervisor will liaise with the MOSAP 
RIC and the State Combat Committee to expand the level of specialist skills 
within the ERC and make any appropriate organisational changes within the 
Oil Spill Clean-up Team, as dictated by the nature and magnitude of the oil 
spill and by the complexity of the clean-up operations. 
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OIL SPILL ACTION CHART 
NOTIFICATIONS AND PRELIMINARY RESPONSE ACTIONS 

OIL SPILL 
OBSERVER 

Take what.r.r knm.dlete action possible to stop the cause of 

the spill. 

Imm.dt.Iy report ei9htlng of spill to PIG or the Drilling 

NOTIFY 

PERSON IN CHARGE (PlC) 	 DRILLING 
L LIAISE i 	 SUPERVISOR 

SUPPORT / STANDBY VESSEL 
LIAISE I 	 CAPTAINS 

Co,ifare the oba.ewetion, its source and extent 

Take action to stop or reduce diach.19e of oil. 

Erwure th.t the Drilling Supirvsor has been riotiflad. 

Liae with the Drilling Sup.ivior regarding stopping 

dharg., montoikig the spal movement and , of the 

Standby V.*,l. 

Off:)) 	 A/H:)) 

Ensur, dl possible action has been taken to stop the dicharge 

of oil. 

Notify Drilling Superintendent. 

Notify Support/Standby Vessels to prepare for application of 

dspersant and deployment of boom and recovery equipment. 

If naceseary. instruct Support/Standby Vessels to any dbpersant. 

if authorused by the Drilling Superintendent and deploy boom 
end recovery equipment as appropriate. 

3. Initiate r.outer surveillance of of slick. 

ci 	 NOTIFY 	 DIR 
vi, 

DRILLING 
SUPERINTENDENT 

Off:)) 	 A/H:) 

I. Notify Comm" Exploration Superviaor 

Notify WA Department of Mines. 

Off: (09) 222 3333 	Fax (09)2223513 

K.Ith Gamma (Dep. Dir.) A/H: (09) 386 3663 

RECT- 	Jimmy S.ow (EnvIronment) A/H: (09) 417 3762 

Steve Walsh (Engineering) A/H: (09) 381 7191 

Notify EPA Pollution Control DN*ion. 

Notify Barrow Is, Thev.nerd Is. Varanus Is and Airlia Is 

LIAISE 

NOTIFY 	 DIRECT  

Off:( ) 	 A/H:)) 

Prepare dlspersant application equipment. 

Prepare boom and recovery equipment for deployment. 

Monitor rnovers,nt of slot. and advise Drilling Supervicor 

Advse oth.r vessels to stay clear. 

Apply diaperaant or deploy boom and recovery equipment as 

directed by Drilling Sup.rvor. 

DRILLING AND Tl-RD PARTY 
NOTIFY 	 CONTRACTORS 

Off: )) 	 A,'!l:l 

LOG1STICS 
CO-ORNATOR 

Off) 	 AJH) 

Notify Helicopter Base tilanuger to prepurs for application of 

Ibuia. suiwillanc. ..craft as dr.ct.d. 

MotA$e back-up vessels as de.ct.d. 

UobIe back-up dlsp.rsanla, squrn.nt and mat.rls.ls  as 

3. Arrange t.n.porazy storag, and permanent dsposal of oily 

waste. 

MOSAF - RIC 
(REGION B') 

D. FOSTER (Woodski.) 

Off: (091)448111 	AJH:(091)854438 

STATE COMBAT COMMITTEE 
24Hrs:(09).350888 	 . . . 

	

Ui. Con Sap.81 	 A/H: (09) 342 4078 

	

R Puelras 	 A/H: (09) 3330873 

	

Capt D. Clark. 	 NH: (09)3831394 

	

Cept. C. Deans 	 A/H: (09) 401 2438 	 -.ALERT 

PUBLIC RE ATONS COORDINATOR 

K. RICH 	 ALERT 
Off (02)3624233 	A/H: (02)4196048 

Upon notification, report drsctiy to Command Exploration 

Supervisor 
Advie and support Commiurud Exploration Supervuor on all 

public affaIrs considerations. 

. 	
COMM  AND PETROLEUM 

.0.:: 	EXPLORATION SUPERVISOR 
B. SMITH 

Off: (02) 362 4233 	A/H: (02) 488 9895 

ConsIder Initiation of Em.rgency Iis.ponce Committee end alert 

memb.ri as appropriate. 

Notify Command Public RelatIons Coordinator. 

Advi. Command Petroleum General Manager. 

Advae Joint Venture Partners. 

Dir.ct preparation of Press R.l.as.s. 

S. Notify MOSAP PlC 

7. Notify State Combat Committee. 

S. Notify Environmental Protection Authority 

Jim Burt 24 tim: (09)222 7000 (008) 018 800 

Notify Department of F.th.ries Off: (09) 246 8444 

Dr. H. Jones 	 A/H: (09) 341 6510 

Dr. J. Penn 	 A/H: (09) 447 1023 

Notify Department of Conservation and Land Management 

(CALM) 	 24 hrs: (09) 367 0333 

Frank Betini 	 A/H: (09) 457 1952 

Hugh Chevi (Kerrath.) 	Off: (091) 868 289 

A/H: (091)83) 001 

Direct assessment of overall event and planning response 

actions. 

Obtain approval for use of dusperoant if necessary. 

ENVIRONMENTAL ADVISOR/ 

J. WARD83P 	Off: (03) 329311 AjH: (03) ...... 

)TIFY 	J. MARTIN 	Off: (09) 362 4322 A/H: (09) 279 1424 

1. Upon notification from Exploration Superv.or. provid, advic, as 

requested. 

LIAISE .Q. Liaise with EPA. Department of Fh.rma and CALM. - 

EMERGENCY RESPONSE 
COMMiTTEE (ERC) 

1. Upon notification from Command Exploration Supervior. prepare 

to estemble at designated Combat Centre. 

LIAISE • 2. Consider initiation of Oil Spill Combat Team and alert members 

as appropriate. (S.. Oil Spill Action Chart) 

3. At phas, III Alert task Oil Spill Combat T.am to proceed to 

Onelow and/or Fald locations. 

NOTIFY- 4. Support drilling operations teem and Oil Spill Combat Teem as  
rep uired. 

FIGURE 3 
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OIL SPILL CLEAN UP ACTION CHART 
OIL SPILL COMBAT TEAM RESPONSE 

COWANY PETROLEUM 
D(PLORATION SUPERVISOR 	

'—LIAISE- 
B. SMITH 

Off: ( 02) 362 4233 	A/H: (02) 488 9895 
Direct cl.an'up operation planning and authora. .ctwation of 

r.quir.d equipment, materiels and p.rvonn.l. 

Establsh system and ..saign an individusl to keep track of 

location and statue of clean-up crews equipment. and mat.rdls. 

as well is the location of the spread of the oil 

Coordinate contacts with gov.rnm.nt egsnc4s, invircnm.ntal 

groups. rn.di and the public. 

K..p Emergency Response Committ.. (ERG) and Stat. Combat 

Committ,o appraised of all facts relating to clean-up op.retiona. 
I 	 'I. 	 SUPPORT 

DIRECT 	 LIAISE 

WESTERN AUSTRAlIAN 
STATE COMBAT CDMUEE 

24 hi's (09) 336 9675 

Capt. A. Pwtls 	 NH: (09) 335 0675 

Capt. C. Dsans 	 NH: (09) 4012438 
Mobis. National Plan Aasowc.* as r.quir.d. 
LII. with Coremand Pulsol.un, On-Scan. Co-ordmator, 

Exp4orn Supervisor arid LocIs Ch,r 

EMERGENCY RESPONSE 
COMMITTEE (ERC) 

Management, Technical. Operations and Adrninitratpr. P.raonn.t. 
Legal Advsor. 

Insurance Advisor. 

Drilling Contractor and Thud Party S.riic. Contractor's 

Op.retions Management P.rsonn.l. (S., Oil Spill Action Chart) 

MOSAP 
RJ.C. — REGON 8 
DAVE FOSTER (WOODS1DE) 

Off:  (O91)443111 	NH:(081)954458 

I. Mobil. Industry control .quç.-n.nil and supplIes. 

2. LII. with Consniand Petroleur,i On-Scene Ce-ordirsato, end 

ON-SCENE COORDINATOR 

B. SPENCER 

Off: (09) 388 1885 	A/H: (09) 363 4949 

La with Exploration Supervuor and provid, advice as 
necessary, 

Provide t,chncel direction of oil api) response and clean-up 
action. 

LisiBe with State Combat Committee and MOSAP RIC 

4, Lisl, with Oil Spill Cl,en-ljo Director. 

DIRECT 

PJ3L1C RELATIONS COORDINATOR 

K. RICH 

Off: 102) 362 4233 	AjH: 1021 419 6048 

1. Advee and support Command Exploration Supervisor and ERG 

on all public affaim consid,retions portaining to the spill. 

OIL SPLL CLEAN-UP DIRECTOR 

T HAYES 

24 hrs: (079) 294 711 
1, Direct off-shor* and on-shore clean-up as r.qu.st.d by 

Command P.trot.um  Exploration Supervaor. 

Direct all containm.nt and cleanup activitms and deploy 

manpower and equipment. 

Coordinate dapositlon of all recoverd oil debris and west. 
rnat.riel. 

ENVIRONMENTAL ADVISOR / 
ONSHORE CLEAN-UP ADVISOR 

J. WARDRGP Off: (03) 52$ 311 	AiM: (052) 
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9. Eotablish field t,spona. c.ntr.(s) 
8. Communicate with Oil Spill  Clean-Up Director to en,ur, all 
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7. Direct dposal of all recovered oil and oily debi*. 

ONSHORE CLEAN-UP SUPERV!SOR 

Off:l I 	 A,N:l 

FIGURE 4 
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2.4 	OIL SPILL RESPONSE SCENARIOS 

Ultimate decisions on appropriate oil spill response scenarios will be made by the 
Drilling Supervisor and the Emergency Response Committee at the time of a spill, 
based on prevailing weather and sea conditions and the direction and rate of spill 
movement. 

Details of the environmental resources of the region and priorities for protection are 
presented in Part B Section 3, and spill control and cleanup techniques are described 
in Part B Section 4. The key points to consider in this area are: 

tidal flows in the channels are very strong; spring tidal surface currents can 
reach velocities in excess of 1.65 m/s (3.2 knots) in Mary Anne Passage; 

tidal currents will dominate surface current flow directions and velocities, 
except under conditions of neap tides and strong winds; 

both nominated prospects are close to a range of sensitive marine resources 
which spilt oil could potentially reach within six hours of a spill occurring; 

strong currents will accelerate spreading of spilt oil, but will also assist in 
weathering of untreated oil/dilution of dispersed oil. 

The following decision making flowchart provides general guidelines to assist in 
selection of the appropriate oil spill combat responses. 



SPILL OCCURS 

IS CONTAINMENT FEASIBLE? 

I Review situation  
regularly 

F  Deploy containment boom & 
oil recovery equipment 

I NO I 

SPILL MOVING 
OFFSHORE? 

Review situation 
regularly 

NOl 	 I YES 

Leave oil to weather naturally, 
but monitor its movement 

UNCONTAINED OIL MOVING TOWARDS 
THE ISLANDS OR THE MAINLAND? 

YESI 	INO 

Apply appropriate dispersant 
If approved by EPA 

Deploy deflection booms to deflect oil away from shallow 
coral reefs, turtle nesting beaches & mangroves 

Deploy containment booms around oiled beaches 
to prevent oil moving offshore again 

Undertake shoreline cleanup 
in consultation with CALM 
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3 ENVIRONMENTAL AND SOCIO-ECONOMIC RESOURCES AND 
PROTECTION PRIORITIES 

3.3 	Oil Sensitive Marine Resources 

This section provides a brief account of the importance of the key identified 
marine resources within and in close proximity to the Permit Area, and 
recommends priorities for protection of these resources. 

A summary of the effects of oil and chemically dispersed oil on these marine 
resources is shown in Table 2. 

3.3.1 Corals 

Coral reefs are ecologically important because of their high biological 
productivity and the high diversity of marine organisms, particularly fish, which 
they support. They are a nursery area for many commercially and 
recreationally important species of fish. 

Corals are considered sensitive to direct oiling, but less so to floating oil. Coral 
reefs are at greatest risk from the effects of oil during spring tides when the 
reef flats and tops of bommies become exposed. Dispersant application to oils 
threatening coral reefs is not generally recommended as this may increase the 
exposure of the organisms to oil and oil/chemical mixtures. Floating oil has 
the potential to damage coral spawn during the time it is floating on the 
surface following a mass spawning event, usually around March and April in 
Western Australia. 

Subtidal coral reefs fringe the islands within the Mangrove Islands, the Mary 
Anne Group of Islands and the southern Passage Islands. 

3.3.2 Algae and Seagrass Meadows 

Algae and seagrasses are the main basis of the regional food chain. They 
occur mostly on the limestone pavement with sand veneer that surrounds most 
islands, and on the shallow limestone pavements that link the island groups of 
Passage Islands, Great Sandy Islands, Mangrove Islands and the groups of 
West Island, Large Island and False Island. 

This habitat is not at high risk of oiling since it is not usually exposed at low 
tide. However intertidal seagrasses can be detrimentally affected by direct 
contact with oil and oil/dispersant mixtures. 

Seasonal turnover, reduced vulnerability to direct exposure to oil, and the 
widespread occurrence of this habitat reduce the priority of this habitat for 
protection compared with other resources such as corals and mangroves. 
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3.3.3 Mangroves 

Mangrove ecosystems are important for their roles as: 

primary producers; 

nursery and shelter for many animals; 

feeding and breeding site for many animals; and 

a physical barrier to protect shorelines from erosion. 

Mangroves are highly sensitive to contact with oil and oil/dispersant mixtures. 
Once oil has entered a mangrove stand it is often impracticable to remove the 
oil without further damaging the mangroves. 

Sediments of mangrove stands are anaerobic (i.e. very little oxygen below the 
surface layer). Oil, and possibly oil/dispersant mixtures, that have penetrated 
the sediment may persist for a long time because biodegradation processes 
require oxygen and flushing may be poor. Dispersants should not be applied 
to oil stranded in mangrove ecosystems as this may promote the penetration of 
oil/dispersant mixtures into the sediment. 

Extensive mangrove stands occur on the Mangrove Islands and nearshore 
islands. The mainland coastline is dominated by deltaic mangrove stands. 

3.3.4 Intertidal Platforms 

Intertidal limestone platforms are at risk from spilt oil, because they are 
exposed at low tide. This habitat contains a diverse range of plants and 
animals, many of which are known to be, or assumed to be sensitive to oil and 
oil/dispersant mixtures. 

Intertidal platforms, usually limestone, form an immediate fringe around the 
north-western, northern and north-eastern margin of most islands within or 
near the permit areas. 

Owing to the high potential for post-spill recovery and the fact that this habitat 
is not regionally restricted in distribution, the level of protection afforded to it 
is not as high as other habitats such as mangroves. 

3.3.5 Sandy Beaches 

Sandy beaches occur on the southern tip of most islands in the permit areas 
and some sections of the coastline. During nesting season, female turtles cross 
sandy beaches to nest above the high water mark. They are considered to be 
susceptible to oil on the sand during this period. The hatchlings which cross 
the sand to reach the sea are also expected to be susceptible to oiling in this 
way. 
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Light oils will tend to seep down through the sands where, because it is 
protected from weathering it may persist for a long time. Reworking of 
sediment by waves, currents and animals can then lead to a slow release of oils 
from the sediments at later dates. 

3.3.6 Rocky Shores 

Rocky shores are common on the western, northern and north-eastern margins 
of te islands within the permit areas and sections of the coastline. Oil will 
generally be prevented from persisting on rocky shores due to wave action 
continually washing off the rocks. Some oil may accumulate in the tidal rock 
poois and sheltered small embayments. 

Rocky shore communities are generally considered to have a low sensitivity to 
oil due to their capacity to self clean. The application of dispersants is not 
recommended. 

3.3.7 Whales, Dolphins and Dugongs 

Dolphins, dugongs and occasionally whales frequent the waters of the permit 
areas. They are susceptible to oil when they surface to breathe air. There is 
evidence to suggest whales and dolphins actively avoid surface oil slicks. 

Dugongs are considered rare and endangered and are thus protected in 
Western Australia. Regionally, dugongs have been observed on the Barrow 
Island shoals, the shallow waters around the Lowendal Islands, and other 
islands of the Peedamullah Shelf, e.g. Mangrove Island, the Mary Anne Group, 
Thevenard Island and Airlie Island. Shallow seagrass beds occur in all of these 
areas and regular feeding by dugongs has been observed in each of these 
areas. The occurrence and feeding of dugongs in shallow areas makes them 
potentially vulnerable to oil spills. They must therefore be considered to oil 
spills. 

3.3.8 Turtles 

Turtles are rare and endangered on a global basis and are protected in 
Western Australia. Some turtle deaths have been attributed to oil ingestion. 

The hatchlings are likely to be adversely affected by oil in the water and on 
the beach just after birth. 

Turtles are most vulnerable to oil spills during the breeding, egg-laying and 
hatching season (September to May). During this time the adults traverse the 
beaches to reach nest sites in the dunes. Hatchlings are most prevalent during 
late summer (January to April). Hatchlings cross the beach to move from nest 
sites to the sea. Important regional nesting sites are on Middle Island. 
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Owing to the high conservation value of turtles and the pressure on existing 
stocks globally, the main turtle nesting areas and adjacent waters on Middle 
Island should all be allocated a high protection level during oil spill response. 

3.3.9 Seabirds and Wading Birds 

Many species of seabirds and wading birds are common throughout the permit 
areas. Seahirds are susceptible to spilt oil when they dive into the water for 
food. Some seabirds are thought to be attracted to oil spills, mistaking the 
sheen for fish. 

Wading birds are susceptible to oiling from oil stranded in embayments and 
pools on intertidal platforms. 

While all diving, swimming and wading birds are sensitive to oil, and contact 
with oil often results in death, such effects are unlikely to result in long-term 
changes in the population. While there is little that can be done for seabirds in 
the event of severe oiling, clean up and rehabilitation of birds should be 
undertaken where feasible. 

3.3.10 Commercial Prawning and Fishing 

Commercial prawning occurs within the EP 341 permit area between April and 
November. The area centred around nearshore shallows of Passage Islands is 
trawled mainly for western king and brown tiger prawns. Nearshore areas 
between Cape Preston and the Fortescue River mouth are fished for banana 
prawns. 

The life cycle of the king prawn involves a juvenile phase in shallow, inshore 
waters. Mangrove-lined creeks and protected shorelines probably form 
important settlement and nursery grounds for the brown tiger prawn. While the 
prawn nursery areas are regionally not clearly defined, the coastline east of 
Coolgra Point, containing extensive mangrove stands, may form the main 
nursery ground for brown tiger prawns, and should be accorded a high 
protection priority. 

3.3.11 Pearling 

There is a pearling lease area adjacent to Middle Island. Pearl oysters are 
sensitive to oil and the pearl leases are vulnerable to oiling because they are 
present in high densities close to the water surface. 

The general impact of oil on pearl oysters is not known, however molluscs are 
generally tolerant of spilt oil if this remains floating on the sea surface away 
from direct contact with the organism. While an oil spill may not kill the pearl 
oysters, it is possible that the oil can cause discolouration of developing pearls 
and thus loss of value of the product in the market place. For this reason pearl 
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farms should be given a high level of protection during response to oil spill 
clean-up. 

TABLE 2 

THE EFFECTS OF OIL ON TROPICAL MARINE HABITATS AND POPULATIONS 
AND MANAGEMENT OPTIONS 

HABITAT! DAMAGE AND TYPE OF SENSITIVITY TO OIL TREATMENT WHAT TO AVOID 
POPULATION EFFECT AND RECOVERY OPTIONS 

TYPE RATES FOLLOWING 
DAMAGE 

CORAL REEFS Effects range from no effect Sensitive. Booms can be Avoid applying 
(particularly on corals in deep, well Behavioural effects used to deflect oil dispersants in 
flushed areas) to mortality of temporary. Recovery from shallow reef shallow water. 
entire assemblages in shallow water rates poorly known, areas. 
(dispersed oil). Abortion effects Corals have been 
have been reported. Direct coating observed self cleaning 
may be lethal. Corals are expectcd after an acute exposure. 
to be highly sensitive during mass 
spawnin&  

SEAGRASS Some species show short-term local Moderately sensitive. Booms can be 
BEDS denuding. In intertidal waters, Risk reduced where oil used to deflect oil 

dispersed oil may produce higher remains on water surface, around shallow 
sediment hydrocarbon Recovery may be rapid seabed area. 
concentrations than in undispersed after short-term impact. 
areas. Retention of oil in 

sediments may cause 
long-term damage.  

MANGROVES Highly susceptible to even light Trees and biota both Dispersants may Application of 
oiling resulting in defoliation and sensitive, be applied to oil dispersants should 
death. Faunal mortalities leading to Diversion of spill the approaching be avoided once 
decrease in population density, highest priority. mangroves. Best oil is stranded in 

Estimates from lOs-lOOs response for oil mangroves. 
of years to attain a that has entered Mechanical clean- 
mature forest. Retention mangroves is to up methods 
of oil in sediments may leave alone to should not be 
cause long-term weather naturally. attempted in 
problems. mangroves, as 

these often cause 
more damage to 
the plants than the 
oil alone. 

INTERTIDAL These areas support a great variety Sensitive. Booms can be Dispersants should 

MUD AND SAND of marine flora and fauna and Recoveries vary from used to deflect oil generally be 

FLATS often arc spawning or nursery rapid (months) to slow away from avoided. 
grounds, and fish and bird feeding (years) depending on the sensitive areas. 
areas. The above components are degree of oil retention 
all susceptible to the impacts of oil, and availability of 
Turtles mating in shallow recolonising species. 
nearshore waters may be seriously 
affected. 
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TABLE 2 (Cont'd) 

THE EFFECTS OF OIL ON TROPICAL MARINE HABITATS AND 
POPUlATIONS AND MANAGEMENT OPTIONS 

HABITAT/ DAMAGE AND SENSITIVITY TO TREATMENT WHAT TO AVOID 
POPUlATION TYPE OF EFFECT OIL AND OPTIONS 

TYPE RECOVERY RATES 
FOLLOWING 

DAMAGE 

ROCKY Little or no effect. Low sensitivity. None required. 
INTEIITIDAL Organisms hardy. Fast recovery. 

Damage caused by Rapid recolonisation 
coating leading to by more species. 
suffocation or loss of 
purchase on 
substrate. 

OPEN WATERS Surface Some components If there is a 
dwelling/diving sensitive. Sea birds potential for 
organisms may suffer usually severely oilcd, beaching of oil 
(sea birds, mammals, Local breeding disperse while oil 
plankton). Sublethal populations of larval is still in deep 
to lethal effects on fish and shellfish may water. If not, 
fish. Tainting of fish take a long time to leave alone and 
or prawn flesh may recover. Movement of monitor slick. 
occur, mobile species Out of 

spill area is expected 
to reduce risk. 
Plankton expected to 
recover rapidly.  

SHALLOW Mortalities lead to Some components None identified. 
BENTHIC decrease in sensitive. Non-mobile 
COMMUNITIES population density shallow water species 

and age distributions, sensitive, but 
Change in species recruitment from 
abundance and surrounding areas aids 
distribution, recovery. 
imbalance between 
interacting 
populations.  

BIRDS Very easily damaged, Very sensitive. Clean-up of birds Trampling nests 

oiling of plumage Damage to breeding may be above high tide 
and ingestion of oil population may cause attempted. line of sandy 
result in large slow recovery, beaches. 
mortalities. Separating adults 

from juvenile for 
extended periods. 

SANDY Severe impact on egg Some components Beaches may be Dispersants should 

BEACHES laying turtles and very sensitive on a raked or tilled to be avoided. Avoid 
hatchlings, feeding seasonal basis. promote natural trampling of beach 

and breeding wading Recovery of fauna will removal, and dune areas. 
birds and intertidal depend on the time it Mechanical or Avoid removing 

fauna, takes for the sandy manual removal excess sand. 
beach to be cleansed may be necessary 
of oil. Affected on nesting 
breeding populations beaches. 
will he stow to 
recover. 
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TABLE 2 (Cont'd) 

THE EFFECTS OF OIL ON TROPICAL MARINE HABITATS AND 
POPULA11ONS AND MANAGEMENT OPTIONS 

HABITAT! 
POPUlATION 

TYPE 

DAMAGE AND 
TYPE OF EFFECT 

SENSITIVITY TO 
OIL AND 

RECOVERY 
K.1tS 

FOLLOWING 
DAMAGE  

TREATMENT 
OPTIONS 

WHAT TO AVOID 

FISH It is possible for Moderate Dispersants 

pelagic fish to avoid sensitivity, generally make oil 

spills. Mortality and Moderate to fast more accessible to 

tainting of flesh can recovery rates. fish. 

occur. Greatest 
danger to breeding 
populations in 
confined waterways 
or benthic fish in 
heavily polluted 
substrates.  

MARINE External damage Unknown Cleaning of heavily Avoid separating 

MAMMALS n'sy be reduced by sensitivity. Slow if oiled mammals is juveniles from 

low abundance of population is possible but parents for 

mammals and seriously affected, requires prolonged periods 

ability of animals to appropriate during cleaning 

move Out of the expertise. programme. 

area impacted. 
Conclusive evidence 
of death due to oil 
is rare. Possible 
effects include 
ingestion of oil 
during feeding, and 
eye irritation. 
Indirect effects 
include destruction 
of food sources.  
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3.4 	ALLOCATION OF PROTECTION PRIORITIES FOR KEY SENSITIVE 
RESOURCES 

The main sensitive marine resources within and adjacent to the permit areas are: 

the Passage Islands; 

the Mary Anne Group of islands; 

the Mangrove Islands; and 

mainland coastline. 

Passage Islands 

The recommended priorities for protection are: 

sandy beaches during the turtle nesting season (August to March); 
mangroves on Solitary Island; 
coral reefs during very low tides. 

Mary Anne Group 

The recommended priority for protection is: 

coral reefs during very low tides. 

Mangrove Islands 

The recommended priorities for protection are: 

turtle nesting beaches during the nesting season (August to March); 
mangroves on all islands; 
pearl culture lease; 
coral reefs during very low tides. 

Mainland coast 

The recommended priorities for protection are: 

mangroves; 
prawn nursery area; 
turtle nesting beaches. 



Part B: 	Background Information 
Section 4: 	Spill Control and Clean-up 

4 	SPILL CONTROL AND CLEAN-UP 

Strategies for dispersant application and clean-up should be devised and 
implemented in consultation with the Environmental Adviser and the relevant 
Local and State Government authorities. 

4.1 	Environmental Considerations 

Table 3 summarises the oil spill control and clean-up options that are 
applicable to the natural resources in the vicinity of the permit areas. Details 
of these options are provided in the following sections. 

TABLE 3 

A SUMMARY OF THE EFFECTS OF OIL ON SHORELINES 

SHORELINE TYPE COMMENTS METHODS OF/SUSCEPTIBILITY TO 
CLEANUP 

Exposed rocky headlands Wave reflection will keep some oil offshore. No attempt should be made to clean by 

and eroding wave-cut Landed oil weathers rapidly. artificial means. 

platforms  

Intertidal limestone Landed oil should weather rapidly. May collect Natural weathering will remove oil with time. 

pavement with or without n poois and be redistributed on rising tide. Dispersants not recommended, will cause loss 

sand veneer of shoreline plants and animals. 

Mixed sand and gravel Oil may undergo rapid penetration and burial. Depending on priority rating, beached oil may 
Under moderate to low energy conditions be left to weather naturally or, hand or 
buried oil may persist for years. Under high mechanical removal of oily sand may be 
energy conditions, oil can be removed rapidly. necessary. 

Coarse-grained sand Light grade oils can sink in rapidly and deeply. Depending on priority rating, beached oil may 

beaches Under moderate to high wave energy, oil can be left to weather naturally or, hand or 
be removed rapidly. Buried oil may persist in mechanical removal of oily sand may be 

low energy beaches. necessary. 

Fine-grained sand Light grade oils penetrate deeply. Asphalt-like Depending on priority rating, beached oil may 

beaches pavement may develop, and persist for many be left to weather naturally or, alternatively, 
years on a low energy beach. On a high energy hand or mechanical removal of oily sand may 
beach oil may be weathered and removed be necessary. 
rapidly, or buried and removed more slowly.  

Sheltered rocky coasts Areas of low wave energy. Oil may persist. Allow to weather naturally. May be protected 

and sand beaches by dykes if mangroves present. Booms should 
be used to keep oil offshore. 

Mangroves Extremely low energy environment. In muddy Diversion of oil offshore with booms, etc. a 
sediments little penetration of the substrate high priority. Extremely scnsitive area. May be 
occurs. Oil is not rapidly removed and is very necessary to disperse prior to landfall. 

persistent. In sediment with a large sand Mechanical removal must not be attempted. 

component, oil may penetrate the scdimcnts 
and persist for years. 
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The following comments pertain to spill control measures for oil approaching 
sensitive marine resources in the vicinity of the permit areas. 

All of EP 364 and most of EP 341 are sited within an Environmentally 
Sensitive Locality (ESL). The permit areas contain numerous small islands, 
shallow reefs and shoals. The coastline, which runs parallel to the EP 341 
permit area, is dominated by deltaic mangroves and is considered to be an 
important nursery and feeding area for many animals. These areas are all 
sensitive to oil, therefore the best way to minimise damage from spilt oil is to 
prevent it reaching any of these areas. 

The preferred option will always be containment and recovery of spilt oil. 
However where this is not possible, the most favourable option may be to 
disperse oil as close to the source as possible and well away from sensitive 
areas. This requires EPA approval, and adequate supplies of approved 
chemical dispersants on site and within reasonable distance from the spill site 
to allow helicopter application of these chemicals. 

4.2 	Offshore Oil Control and Removal Procedures 

The range of possible control measures available for combating an oil spill at 
sea, in order of EPA preference, include: 

containment with floating booms, collection with oil skimmers, and 
recovery to storage tanks; 
deflection of the oil from sensitive marine resources using booms; 
agitation of the water surface to promote evaporation; 
allow uncontainable oil to weather naturally; 
application of dispersants approved by the State Combat Committee or 
National Plan. 

4.2.1 	Containment and Collection 

The ecologically preferred method for the response to oil spills is by 
mechanical removal of floating oil at sea. This entails containment of the spill 
with booms and collection by skimmer. However, it is acknowledged that this 
is not always practicable in adverse weather conditions. In addition, the light 
volatile nature of the oil means that it spreads quickly and in a thin layer, 
making its recovery by mechanical means difficult. 

Oil spill containment and deflection equipment (booms) are available by 
contacting MOSAP or the State Combat Committee. Inventories of 
containment equipment available through MOSAP and the National Plan are 
provided in Part A Section 4 of this OSCP. 
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4.2.2 Deflection Booming 

In currents of 2 knots or stronger, booms are not effective in containing oil. 
However, where currents are strong, booms can be used to deflect oil away 
from sensitive areas. Strong tidal movement or winds may hamper their 
effectiveness. 

4.2.3 Agitation of the Water Surface 

For oil spills that cannot be readily contained and recovered, agitation of the 
water surface by propeller wash to encourage evaporation of the oil is 
recognised as a practical management strategy to combat spills of light oil. 

4.2.4 Natural Weathering 

Under conditions of strong winds, warm atmospheric temperatures and water 
currents which are transporting the uncontainable oil away from sensitive 
marine resources, it may be advisable to allow the oil slick to weather 
naturally, as sea conditions will provide adequate agitation to promote natural 
degradation of the oil, particularly as the oil is expected to be a light fraction. 

4.2.5 Chemical Dispersants - Application Procedures 

Dispersants must not be applied without EPA approval. 

For significant spills a spotter aircraft should be employed to direct the 
spraying aircraft and/or vessels to the thickest parts of the oil slick. 

Safety considerations 

Dispersants are chemical agents and therefore should be handled with due 
care and safety. Caution should be exercised in the application of dispersants 
immediately after a spill occurs due to the potential fire hazard as light ends 
of the oil undergo initial evaporation. 

Dispersant characteristics 

Only approved dispersants are appropriate for response to spills, as described 
in this Oil Spill Contingency Plan. The characteristics of the dispersants 
approved for use in Australia are described in Table 4 (page B4.6). 

Vessel spraying application 

The most effective application method from vessels is through over-the-bow 
dispersant spray systems which permit use of either concentrated or diluted 
dispersant at relatively high boat speeds (10-20 kn). These systems comprise 
spray booms or applicators which apply dispersant to the oil slick ahead of 



Part B: 	Background Information 
Section 4: 	Spill Control and Clean-up 

the bow wave so that the necessary mixing energy is provided by the bow 
wave. 

Many of the vessel spray systems in Australia use spray booms mounted 
either midships or towards the stern. These systems are designed to use either 
first generation dispersants or diluted concentrate dispersant. The use of 
breaker boards is recommended to provide the required mixing energy. Due 
to the effects of the bow wave in moving the oil slick away from the side of 
the vessel, these spray systems tend to be less effective than over-the-bow 
systems. 

If purpose-built over-the-bow spray systems are not available, it is possible to 
use a vessel's bow-mounted fire monitor, providing that the monitor nozzle is 
adjustable to provide a coarse spray with an optimum droplet size between 
500 and 700 jim. The monitor should be aimed forward at approximately 600  
elevation so that the diluted dispersant spray falls like rain drops. The 
monitor should also be able to traverse at least 60° either side of the bow. 
Excessive droplet size or too high a pressure will cause the droplets to 
penetrate the oil layer on the sea surface significantly reducing its 
effectiveness. Concentrated dispersant can be fed into the water stream via an 
adjustable eductor to provide a 5-10% dispersant in water mixture ratio. 

Note: It is necessary to have good control of droplet size, angle of elevation 
and mixing ratio to ensure effective utilisation of the dispersant using the fire 
monitor system. 

(iv) 	Helicopter spray application 

The spraying helicopter should fly at an altitude of 9-15 m above the sea 
surface at a low speed (-50 kn). Spraying passes should be controlled from 
the spotter aircraft. Simplex helicopter spray systems with 907 L capacity are 
available at a number of locations throughout the region and have been fitted 
with appropriate nozzles to ensure optimum application rates. If a spotter 
aircraft is not immediately available, the spray should be directed at the 
thickest part of the slick. (See Aerial Surveillance Guidelines, Part A Section 
5.3). 

Support vessels in the area can assist in promotion of dispersion by making 
high speed passes through the treated oil to provide mixing energy for the oil 
dispersant mixture. 
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TABLE 4 

GUIDELINES FOR USE OF APPROVED DISPERSANTS 

DISPERSANT BASE DILtTI1ON DOSE RATIO APPLICATION BEACH 
RATIO CLEANING 

BP AB Solvent-based Use undiluted 1 part BP AB: Apply from vessel 
10 parts oil 

Shell VDC Undiluted or 1 part undiluted Undiluted apply 
Concentrate dilute 9 parts dispersant : 25 through aerial 

dispersant : I parts oil application or over- 
part seawater or I part diluted the-bow sprayers. 

dispersant: 3 
parts oil Aerial application to 

be at speeds less 
than 100 knots at an 
altitude of 10 m. 

Corexit 9527 Undiluted 1 part undiluted Undiluted for aerial 
concentrate or diluted with dispersant to 25 application. 

freshwater parts of oil 
Diluted for vessel 
application  

Corexit 9550 Undiluted, or 1 part undiluted Undiluted fro over- Do not use for 
Solvent-based diluted S parts dispersant to 15 the-bow systems and beach cleaning. 

of dispersant parts oil, or I aircraft. Diluted for 
to 1 part of part diluted other vessel spray 
seawater dispersant to 3 systems. 

parts of oil. 

Ardrox 6120 Use undiluted I part undiluted Undiluted for aerial 
or diluted with dispersant: 25 application and 
seawater parts oil, or I over-the-bow 

part diluted:3 systems 
parts of oil 

Dasic Slickgone NS Hydrocarbon-based Use undiluted I part undiluted Undiluted for aerial 1 part dispersant:10 
or diluted 9 dispersant:25 application or with parts of oil. 
parts parts of oil, or I over-the-bow vessel 
dispersant:1 part diluted:3 spray systems. 
part seawater parts of oil. Aerial application to 

be at speeds less 
than 100 knots and 
at an altitude of 
10 M. 

Note: 

(I) 	Solvent-based dispersants are compatible only with low viscosity, high spreading rate oils. 
Hydrocarbon-based dispersants are compatible with medium to high viscosity oils. 
Concentrate dispersants are compatible with low, medium and high viscosity oils. 
Non-spreading or extremely viscous oil cannot be treated by chemical dispersants. 
Concentrates are not to be used on or near the shore. 
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4.3 	ONSHORE CLEAN-UP PROCEDURES 

4.3.1 Introduction 

Onshore clean-up procedures should be discussed with the regulatoiy 
authorities before any clean-up work is commenced. 

Onshore clean-up options include: 

recovery using absorbents; 
recovery using mechanical means; 
raking the beaches to promote weathering and evaporation of the oil; 
application of National Plan-approved dispersants; 
application of National Plan-approved bio-stimulants; 
use of high pressure water jets. 

Manual clean-up (e.g. raking, mechanical recovery of contaminated sand and 
application of absorbents) will be the most appropriate procedure to 
implement for most high conservation beaches. Use of dispersants, bio-
stimulants and high pressure water jets should not be necessary. The use of 
dispersants onshore is a last resort option and requires approval before being 
implemented. 

Clean-up crews that are sent to the islands should be aware of the large numbers of 
seabirds that nest on the ground (e.g. Wedge-tailed shearwaters) and the turtle 
nesting sites in soft sands behind the high tide line of the beaches. 

4.3.2 Mangrove Habitats 

The shoreline type having the highest sensitivity to oil are the silty sediments 
associated with mangrove stands. Mangroves grow in low energy environments 
and oil tends to be very persistent in these sediments. Oil cannot be removed 
from mangrove sediments manually since this usually results in greater 
damage to the mangroves than allowing the oil to weather naturally. 
Therefore, if an oil spill cannot be prevented from impacting a mangrove 
stand it should be left to weather naturally. 

Under no circumstances should dispersants be applied to oil stranded in the 
mangroves. 

4.3.3 Sandy Beaches 

Oil that makes landfall on sandy beaches may be left to weather naturally if it 
is not a turtle or seahird nesting area. If the oil must be removed and it has 
not permeated through the sand, it can be removed manually by scraping off 
the top layer of sand which can be carried away for disposal. The oil held 
within the beach sand may, on an ebb tide, be released from the falling water 
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table onto the surface of the beach face. The oil should be visible as a sheen 
on the wet sand and have a detectable odour. It should be possible to 
increase the weathering rate of the oil by lightly raking the sands to enhance 
evaporative processes. 

4.3.4 Rocky Shores 

Oil coating rocky shores should not normally require treatment since it will 
eventually be removed by wave action and natural weathering. However such 
shores may require cleaning if they used for seabird breeding and nesting is 
imminent, but not yet proceeding. Residual oil will collect in rocky pools and 
can be removed by pumping or allowed to weather naturally. 

4.4 	DISPOSAL OF LIQUID AND SOLID WASTES 

(i) 	Liquids collection, treatment and disposal 

Oil and water mixtures recovered by pumps and skimmers will be stored in 
tanks on board support vessels or barges. The mixture will be transported to 
the mainland by these vessels for treatment and/or disposal at an accredited 
wastewater treatment area to be nominated by the Shire of Ashburton. 

(ii) 	Solids collection, treatment and disposal 

Solid wastes containing oil (e.g. absorbent materials and beach sand) 
collected by earthmoving equipment will be treated and disposed of at either 
the Roebourne Shire Oil Contaminated Waste Disposal Areas outside 
Karratha or at the Ashburton Shire Waste Disposal Area outside Onslow (for 
contact details see Part A Section 3). 
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