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Introduction 
The Cliff Head Development PER was 
made available for public comment over 
the period 1211,  April 2004 to 251h  May 
2004. Advertisements in The Australian, 
The West Australian, and The Gera/dton 
Guardian directed interested parties to 
copies on display in libraries around the 
country, and to the website where it could 
be accessed. Copies were distributed to 
all known interested parties, and also 
made available on request from Roc's 
Sydney office. 

The PER is simultaneously a Public En-
vironmental Review under the Western 
Australian Environmental Protection Act 
1988, and a Public Environmental Re-
port under the Commonwealth Environ-
ment Protection and Biodiversity 
Conservation Act 1999. 

The Western Australian Environment 
Protection Authority (EPA), by corre-
spondence dated 41 ' June 2004, provided 
the 5 submissions that they received in 
response to the call for public comment. 
No submissions were sent to the Com-
monwealth Department of Environment 
and Heritage. The EPA Service Unit has 
requested additional information by let-
ter of 16' June 2004. 

Roc, in consultation with the EPA Serv-
ice Unit, prepared a summary listing of 
the matters raised in the submissions. 
The responses that follow address the 
topics raised within the framework of this 
agreed summary. 

Summary of 
Responses 

Terrestrial Fauna Surveying 
Level and design of survey appropri-
ate to the development. 

Need for a detailed field survey (ref 
EPA P/S 2 and any advice from 
CALM). 

Need for peer review of fauna sur-
vey. 

Risk and management of potential 
impacts on fauna. 

Monitoring 'pit trap' effect of pipeline 	• Exotic species introduction control 
trench. 	 associated with hull fouling - proto- 

Marine Surveying 	
col. 

Level and design of survey appropri- 	• Risk and management of fire during 
ate to the development, 	 construction. 

Need for further investigations on the 	Aluminium—based Antifoulant 
marine biodiversity of the area. 	Impacts 

Produced Formation Water Injection 

Rehabilitation 
Rehabilitation Management Plan (on-
shore pipeline). 

Marine pipeline rehabilitation. 

Environmental Offsets 

Interaction with the Rock Lobster 
Fishery 

Consultation during construction. 

Memorandum of Understanding. 

Export of Crude Product 
Truck access to Brand Highway at 
the Arrowfield Plant. 

Transport hazard category of export 
crude oil. 

Environmental risks associated with 
oil spillage during transport or road 
accident. 

Highway oil spill response. 

Highway oil spill risk minimisation. 

Brand Highway additional traffic. 

Fire Management During Plant 
Operation 

3. Detailed 
Responses 

3.1 	Terrestrial Fauna Surveying 

Level and design of survey 
appropriate to the development 

One of the submissions received sug-
gested that greater effort be directed to- 

Environmental values of Cliff Head 
(exceptional and atypical of the coasts 
of the region due to colder water?). 

Environmental risk assessment. 

Sea temperature data. 

Seagrass. 

- Seagrass dynamics. 

- Recovery of biota such as 
seagrass from the marine impacts 
of the development. 

- Regional significance and defini-
tion of management unit. 

- State water impacted areas 
(dense and sparse meadow 
types) and recalculation of im-
pacts to accord with the EPA 
Policy. 

- Monitoring of benthic habitat fol-
lowing pipeline installation. 

Marine Oil Spill Response 
Mousse formation. 

Levels of PAHs. 

Oil specific gravity and behaviour in 
sea conditions. 

Oil behaviour on shorelines - beach 
cleanup. 

Project Construction 
Sea bed pipeline installation. 

- Trench scour. 

- Recovery of seagrass. 

- Stability of sea bed. 

Beach crossing (HDD). 

Beach crossing (trenching) (if 
trenching is still a possibility). 
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wards surveying and understanding na-
tive fauna populations. 

In support of the level of review of terres-
trial fauna impacts Roc would put for-
ward the following: 

The onshore Arrowsmith Stabilisation 
Plant is proposed to be located on 
freehold land previously extensively 
disturbed for grazing and then by the 
location of an industrial lime produc-
tion plant. It is not a location where 
large populations of native wildlife 
would now be expected to occur. 

Disturbance in Beekeeper's Nature 
Reserve is limited to the installation 
of underground pipes, an activity last-
ing only a few weeks. 

Once the pipelines are installed, there 
will be no surface equipment in Bee-
keeper's Nature Reserve, and no re-
quirement for inspections or other 
industry-related presence. 

Rehabilitation of the surface distur-
bance is proposed under strict guide-
lines that will give rise to the rapid 
return of the pre-disturbance land-
form and flora. 

During construction, care will be taken 
to minimise the risk of direct loss of 
fauna into the pipeline trench. 

In the perspective of the landscape 
(and in particular the identified devel-
opment area) the disturbance is small 
and in the case of the Beekeeper's 
Nature Reserve, effectively short 
term. 

Because of these characteristics, the 
project presents a low level risk to ter-
restrial fauna. No material has been 
raised to suggest that this conclusion is 
invalid. Roc would therefore submit that 
the review of terrestrial fauna has been 
completed to an appropriate standard. 

While further surveying would be of in-
terest to a person interested in terrestrial 
fauna distributions, it is not justifiable in 
the context of this development proposal. 

Conclusion. Roc is confident that the 
level of terrestrial fauna surveying is ap-
propriate for the level of impacts the 
project presents. 

Need for a detailed field survey 

Roc sees no justification for detailed field 
terrestrial fauna surveys. 

Conclusion. No action required 

Need for peer review of fauna sur-
vey. 

Roc sees no useful purpose served in 
any such review. 

Conclusion. No action required. 

Risk and management of potential 
impacts on fauna. 

Roc considers that appropriate details 
are set out in the PER in Chapter 5. 

Conclusion. No action required. 

Monitoring 'pit trap' effect of pipe-
line trench. 

Burial of the onshore pipeline sections 
between the plant and the point of instal-
lation of the horizontal directional drilling 
(HDD) involves approximately 1.4 km of 
open trenching. The pipeline will be bur-
ied approximately 1 m below the land 
surface. Most of the excavation will be in 
unconsolidated sands—this is the part 
of the Beekeeper's Nature Reserve 
overlain by mining tenements for lime 
sands. In some areas, indurated lime 
layers may be present, but it is not ex-
pected that excavating will result in a 
trench with clean, vertical walls. The 
trench is therefore unlikely to act as an 
effective trap for small animals. Those 
animals that fall into the trench in sec-
tions that have steeper walls should be 
readily able to find points of easy egress 
without assistance. 

Nevertheless, in the PER Roc has un-
dertaken to monitor the trenches each 
morning and remove any trapped fauna, 
and to identify and record any such fauna 
(Section 5.6.1). It has also committed to 
minimising the time that pipe trenches 
remain open. 

Roc agrees that the person undertaking 
the daily monitoring of the trench and 
the handling and recording of any en-
trapped fauna will have qualifications ac-
ceptable to CALM. 

Roc does not agree that the open exca-
vation should be fenced to prevent ac-
cess by fauna because: 

Effective fencing would require ei-
ther completely covering the excava-
tion surface with a mesh structure 
sufficiently fine to exclude small liz-
ards and snakes or erecting a solid 
smooth structure at least a metre high 
on each side of the excavation. Both 
options would require burial into the 
soil to at least 20 cm to be effective. 
Construction would increase the time  

the excavation would be open, effec-
tively negating the effort. 

Construction and removal of the fenc-
ing, and the additional hazard fenc-
ing would introduce to the pipe-laying 
operation, would result in increased 
risks of injury to operators during con-
struction. 

The effectiveness of the effort could 
not be reliably quantified. 

The cost of the operation cannot be 
justified in terms of the potential en-
vironmental management outcomes. 

Conclusion. Persons employed to han-
dle and record any fauna entrapped in 
the pipe excavation will be qualified ac-
cording to CALM guidelines. 

3.2 	Marine Surveying 

Level and design of survey 
appropriate to the development 

A local specific marine survey to identify 
and describe the existing environment 
was undertaken by MacroEnvironmental. 
This survey which is referenced in the 
PER, provides the basis for the ecologi-
cal mapping (Figure 1 (PER Figure 2.7)) 
and the descriptions in PER Chapter 2. 
No request for a copy has been received 
from any stakeholder. 

The PER also references reports com-
pleted by BBG (2000), URS (2001) and 
Phillips (2002) all of which contain infor-
mation on field surveys and remote sens-
ing mapping work undertaken in the area. 
No requests have been received for any 
of this material. 

Conclusion. Roc is confident that the 
description of the marine environment is 
based on appropriate field and other sur-
veys and that this work has allowed the 
impacts of the project to be properly con-
sidered and assessed. 

Environmental values of Cliff Head 

As a research worker in the area, the 
opinion of Edgar is noted. The existing 
PER acknowledges the importance and 
diversity of seagrass species (page 18) 
at the location. It also notes that seagrass 
beds are widely distributed along the 
coast. 

The regional significance of the seagrass 
beds is accepted. The 'Report of the 
Marine Parks and Reserves Selection 
Working Group' (1994) considered the 
area between Port Dennison and 
Whitfords to be one distinctive coastal 
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type. The selection of representative con-
servation areas within a distinct coastal 
type needs to take into account a number 
of factors. The Working Group recom-
mended the creation of two reserves 
within this coastal type, these being Bea-
gle Islands (Map IV-5) and Jurien 
(Map IV-6). When combined, these two 
proposed reserves cover approximately 
16% of the coastal type area. Impor-
tantly, the Cliff Head field lies outside of 
any proposed reserve area and the pipe-
line route and onshore location were se-
lected to, among other things, avoid 
impact to existing or proposed reserves 
as far as practicable. 

In terms of the 'wilderness' values of the 
seagrass, Roc understands that the gen-
eral area is one of the most actively 
fished rock lobster areas of Zone B. 

Conclusion. Roc acknowledges the eco-
logical importance of the seagrass beds 
at Cliff Head, but does not accept that 
they are recognised as of particular sig-
nificance in the context of the seagrass 
beds along this coastal section. 

Environmental risk assessment 

Roc conducted an open environmental 
risk assessment process that was at- 

tended by representatives of a number 
of government administrative depart-
ments and stakeholder groups. Roc ac-
cepts that individuals may hold opinions 
contrary to those developed by the risk 
assessment review process, and indeed 
specialist knowledge may well demon-
strate some specific conclusions to be 
unjustified. 

In the case of grey nurse sharks that 
was raised by one respondent, we would 
suggest that the impacts of the project 
proceeding on this species are so slight, 
that the debate on whether the occur-
rence of the species is 'very likely' or 
'possible' becomes irrelevant 

Conclusion. Roc is confident that the 
conclusions of its environmental risk as-
sessment are valid. 

Sea temperature data 

Sea temperatures are not presented in 
the PER. Roc had obtained detailed 
measures from the Western Australian 
Department of Fisheries. The figures are 
critical to the design of pipelines con-
ducting oil as the oil may solidify if per-
mitted to cool. The temperature 
information has been incorporated into 

assessments of oil behaviour in the en-
vironment. 

Action. The following temperature data 
is added to the PER. 

Monthly water temperatures taken at 
Seven Mile Beach (29° 10'S, 114° 52'E) 
in 2 m water depth from 1991 to 2003 
are (Figure 2): 

Average 	21.1°C 

Maximum 25.9°C 

Minimum 	16.3°C 

Warmest months tend to be January, 
February and March and coldest July 
and August. 

Seagrass 

- Seagrass dynamics. 

- Recovery of biota such as 
seagrass from the marine impacts 
of the development. 

- Regional significance and defini-
tion of management unit. 

- State waters impacted areas 
(dense and sparse meadow 
types) and recalculation of im-
pacts to accord with the EPA 
Policy, 
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2.2.1 	Marine 

Regional Description 
The Development area lies within the 
'Central West Coast' meso-scale re-
gion according to the IMCRA classifi-
cation (IMCRA, 1997). The region is 
characterised by a relatively narrow 
continental shelf with diverse moder-
ate energy coastal laridforms (IMCRA, 
1997). The area has a range of tern- 
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perate species and is also at the 
southern limit of a suite of sub-tropi-
cal and tropical species. 

The coast in the Development area is 
formed over the Perth sedimentary 
basin. Through the Pleistocene 
(10,000 to 2,000,000 years ago) the 
sea level rose across, and then re-
ceded back from, the coastal plain 
many times. As the sea level fell dur-
ing each regression it left behind a 
coastal dune field, the oldest of which 
have consolidated to form approxi-
mately north—south aligned ridges of 
aeolianite limestones. Those ridges 
that are now below sea level form 
sublittoral reefs, often undercut and 
cavernous on the seaward side. Small 
islands representing high points of 
flooded ridges, although not present 
in the Development area, are a rela-
tively common feature of the region 
within a few kilo metres of the shore. 

The shoreline adjacent to the Devel-
opment area is comprised of long 
sandy beaches with occasional rocky 
cliffs and headlands where the lime-
stone outcrops. Notched intertidal rock 
platforms are a feature of this coast. 

Marine Habitats 
The benthic habitats of the area west 
of Horseshoe Reef have previously 
been characterised by diver and 
towed video surveys (BBG, 2000; 
URS, 2001). More recently the ben-
thic habitats of the Development area, 
including the pipeline route, have been 
surveyed using towed video camera. 

Figure 2.7 shows the inferred distri-
bution of benthic habitats between the 
shore and a depth of 30 m in the 
Development area, and also over the 

coastal area between 29 and 301S. 
The data on inferred benthic habitat 
distribution is based on interpretation 
of aerial photographs and satellite 
imagery contained within the Depart-
ment of Conservation and Land Man- 
agement 	(CALM), 	Marine 
Conservation Database (B Phillips, 
2002), transect video footage (BBG, 
2000; URS, 2001), site survey video 
footage (MacroEnvironmental, 2003) 
and discussions with fishermen famil-
iar with the area. 

The EPA Draft Guidance Document 
No 29 (2003) sets out a generic meth-
odology for assessing the potential 
effects of a proposal on benthic pri-
mary producer habitat within Western 
Australian waters, the first step of 
which is to define the appropriate 
management unit. As noted in the 
Guidance document, in the absence 
of any accepted scientific method, 
defining the management area re-
quires qualitative judgement. An ex-
amination of the development area 
indicates relatively clear boundaries 
of the coastline to the east and the 
political boundary of state/Common-
wealth waters to the west. There is 
however no clear northern or south-
ern boundaries, so for the purposes 
of considering the impact of potential 
habitat loss on ecological integrity a 
micro-scale management unit area of 
approximately 45 km2  has been de-
fined by taking a 7.5 km corridor from 
the coastline to the state/Common-
wealth waters boundary as illustrated 
by Figure 2.7. The main habitat types 
within this management unit area and 
Commonwealth waters of the Devel-
opment area are described in the fol-
lowing sections. 

Intertidal Habitats. The nearest in-
tertidal habitats occur along the coast-
line. The main intertidal habitats on 
the coastline comprise long narrow 
sandy beaches separated by lime-
stone platforms and exposed beach 
rock. The platforms and beach rock 
support turf algae and molluscs with 
a range of small fish and crabs present 
in rock pools. 

Sandy Seafloor. Sandy seafloor habi-
tat occurs in subtidal areas where the 
sand forms a thick layer over the un-
derlying limestone pavement. The 
sands are often shifting, and as a 
consequence the density of epibiota 
is low. In deeper areas small scat-
tered patches of seaweeds, mostly 
Sargassum and Dictyales species, 
and Halop/iile seagrasses, can be 
found. 

- Monitoring of benthic habitat fol-
lowing pipeline installation. 

The EPA Draft Guidance Document No 
29, Benthic Primary Producer Habitat 
Protection for Western Australia's Ma-
rine Environment sets out cumulative loss 
thresholds for six categories of marine 
ecosystem protection. The marine area 
between Leeman and Dongara is given 
as an example of a Category D: Non-
Designated Area. The appropriate cu-
mulative loss threshold for this category 
is given as 5 % of benthic primary pro-
ducer habitat. The predicted area of im-
pact to seagrass meadow is substantially 
less than this cumulative loss threshold. 

It is considered that the level of impact to 
regional significance of seagrasses that 
may occur as a result of the Cliff Head 
Development proceeding is minor and 
well within the limits put forward in the 
EPA Draft Guidance No 29, Benthic Pri-
mary Producer Habitat Protection for 
Western Australia's Marine Environment. 

Action 1. Section 2.2.1 of the PER is 
replaced with the following section to 
reflect a redefinition of the management 
area that is exclusive to state waters. 

- 
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Table 2.1 Key marine spec/es 

Commonwealth  State 

Listed 
Threatened 

Migratory Marine WA Wildlife Species Common Name 
Likely 

Presence Provisions Provisions Conservation 
Species 
Status 

of EPBC Act of EPBC Act Act 

Marine Mammals  

Balaenoptera musculus Blue whale Very unlikely Endangered a  a 

Megaptera novaeangliae Humpback whale Possible Vulnerable a  a 

Euba/aena australis Southern right whale Possible Endangered a  a 

Ba/aenoptera physa/us Fin whale Unlikely Vulnerable  a 

Ba/aenoptera borealis Sei whale Unlikely Vulnerable  a 

Ba/aenoptera edeni Bryde's whale Possible - - 
Very likely Neophoca cinera Australian sea lion a a 
transient 

Dugongdugon Dugong Very unlikely  a a a 

Fish  

Carcharodon carcharias Great white shark 
Possible 

Vulnerable a transient 

Grey nurse shark 
Carcharivas taurus (west coast Possible Vulnerable a 

poputalion)  

Rhincodor, typus Whale shark Unlikely Vulnerable a 

Seahorses, 
Osleichlhyes seadragons and 

Possible to p 20 species 
very likely 

pipefish  

Marine Reptiles  

Dermoche/ys coriacea Leathery lurtle Unlikely Vulnerable a a a 

Pe/amis platurus 
Yellow-bellied 

Unlikely a 
seasnake  

Seabirds  

Anous ter,uirostris Australian lesser 
melanops 

Likely 
noddy  

Vulnerable a a 

Macronectes giganteus Southern giant-petrel Unlikely Endangered a a 

Macronectes ha/li Northern giant-pelrel Unlikely Vulnerable a a 

Plerodroma mo//is Sott-plumaged pelrel Possible Vulnerable  a  

Pelagociroma marina 
White-laced storm- 

Possible a 
petrel  

Diomedea dabbenena Tristan albatross Possible Endangered a a 

Tha/assarche car/en 
Indian yellow-nosed 

Possible Vulnerable a a 
albatross 

Tha/assarche Yellow-nosed 
chiororhynchos albatross 

Possible a a 

Tha/assarche cauta Shy albatross Possible Vulnerable a a a 

Puffinus pacificus 
Wedge-tailed 

Possible a a 
shearwater  

Sterna anaethetus Bridled tern Possible  a a 

Sterna caspia Caspian tern Possible  a a 

Sterna douga/lii Roseate tern Possible  a  

Catharactaskua Great skua Possible  a  

Laws nova ehol/andiae Silver gull Very likely  a  

Haliaeetus leucogaster White-bellied sea- 
Likely a a a eagle  

Ca/idris rulico/lis Red-necked stinl Likely  a 

Calidris a/ba Sanderling Likely  a 

Arenaria interpres Ruddy tumstone Likely  a 

Limosa lapponica 	I Bar-tailed godwit Likely  a 
Olher Key Biota 

Angiosperms 	 I Seagrass Present I I 
Panu/irus cygnus Rock lobster Present 

Roc Oil (W4) PtyLfrnhted 	 Responses to Submissions—Cliff Head Development PER 5 



Suppiemnenta,ylnformathn Folio wing Public Ba v/sw 

Limestone Pavement. Limestone seagrasses 	species 	of 	mostly generally offshore, whereas south 
pavement habitat is widely distributed Amp/i/boils, 	Pos/donia 	and ward migration is typically closer to 
across the Development area, gener- Hetecozostera species. It has been the coastline. The migration routes 
ally increasing in coverage around the estimated that there is a total of ap- are presented in Figure 2.8 (Jenner 
15-m isobath west of Horseshoe Reef. proximately 28.5 km2  of high density et al., 2001). 
Red and brown macroalgae are the seagrass meadow within the survey 
dominant vegetation with occasional area of which approximately 27 km2 The migratory patterns of the south- 

green algae and seagrass species. is within the defined benthic primary ern right whale is less well known 

producer habitat management area. than the humpback. It is thought that 
The extent of vegetation cover de- southern right whales migrate from 
pends on the depth of cover of the The second seagrass habitat type has sub-Antarctic feeding grounds to their 
pavement by sand. Plant growth de- lower density meadows of ephemeral breeding grounds close to Australia's 
creases with increasing sand depth species, such as Syringodiuim and south coast during winter and spring 
and is generally absent where the Halopli/la on less stable sands and (Bannister, 1994). Marsh et al. (1995) 
sand cover exceeds 0.3 m, as the scattered small patches of high den- indicate that the regular calving areas 
plants attach to the underlying pave- sity Amp/iibo/is, mostly found in the occur between Augusta in Western 
ment. Occasionally, small patches of lee of raised limestone pavement. It Australia and Port Lincoln in South 
pavement occur, which are raised, has been estimated that there is a Australia, 	with 	less 	regular calving 
usually by less than 1 m, above the total of approximately 11.0 km2  of low occurring around the south-west coast 
general level of the seafloor. These density seagrass meadow within the up to Perth. Occasional sightings of 
areas of 'low relief reef' (also referred survey area of which approximately southern right whales have been 
to by some as 'raised pavement') sup- 5.5 km2  is within the defined benthic made as far north as Geraldton dur- 
port a more diverse and luxuriant al- primary producer habitat management ing the winter and spring period. 
gal community and more abundant area. 
sessile 	fauna 	of 	sponges 	and Bryde's whale are the smallest of the 

ascidians. Fish and rock lobster are Key Biota baleen type whales. They are found 

also attracted to these areas for food Key biota of the area are taken to be in oceanic and nearshore tropical and 

and shelter. those that are: sub-tropical waters. Bannister et al 

Patch Reef. A major physical feature Listed as threatened or endan- 
(Bannister et al., 	1996) 	report that 
Bryde's whales have previously been 

of the western parts of the manage- gered and may occur in the area. 
recorded near the Abrolhos Islands. 

ment area are the numerous lime- Of importance to recreational and/ The Bryde's whale may occasionally 
stone patch reefs. These are high or professional fisheries, pass through or near to the Develop- 
profile structures with steep reef faces, ment area. 
typically rising 1 to 4 m above the Of 'key' importance in ecological 

surrounding seabed with extensive processes of the area. Sei and fin whales generally tend to 

horizontal ledges. The key marine species are presented 
stay in deeper oceanic waters and 
migrate to the sub-Antarctic, below 

Emergent Reef. Emergent reefs sup- in Table 2.1 and discussed in the fol- latitude 351S, to feed during the 
port an abundant attached inverte- lowing sections. warmer months (Bannister et al., 
brate 	cover, 	particularly 	rich 	in Marine Mammals. Blue whales nor- 1996). 
sponges and ascidians. Horizontal 
surfaces are characterised by a dense 

mally remain in deeper waters off the Australian sea lions are regularly ob- 

cover of photosynthetic organisms, 
shelf break (Rafic, 1999) and would served feeding around the larger reefs 

particularly macroalgae, with lesser 
be unlikely to occur in the Develop- in the area. The nearest breeding 

scleractinian 	corals. 	The 	brown 
ment area. grounds are on the Beagle Islands 

macroalgae species Eckion,'a radiate The geographical and temporal move- some 35 km to the south and the 

(kelp) and Sargassum spp. are gen- ments of humpback whales in West- Abrolhos Islands approximately 100 

erally the dominant macrophytes. The ern Australian waters have been km northwest of the area.  
understorey is comprised of numer- reviewed by Jenner et al. (2001). The Turtles. Leathery turtles (also referred 
ous species of smaller red, brown and humpback whales migrate between to as leatherback turtles) generally 
green algae. Coralline algae are of- their summer feeding grounds near frequent deeper onshore waters. How- 
ten present, in places becoming the Antarctica to their winter breeding ever, it is not uncommon for them to 
dominant cover. 	Encrusting corals, grounds adjacent to Australia's Kim- be sighted in the shallower coastal 
s u c h as Mont,00ra and Thrb/naria, are berley coastline. On the west coast habitats. 
often present on shallow parts of the northbound migration occurs between 
reefs, but are rarely dominant. mid-June and mid-July, while the Fish. The area is known habitat for 

southbound migration occurs between the listed white shark, whose range 
Seagrass Habitat. Seagrasses oc- October and November (Jenner et al., extends primarily from Moreton Bay 
cur in varying density throughout the 2001). The migratory path of the in Southern Queensland, around the 
management unit area. There are two humpback whale stock off Western southern coastline to the North West 
identifiably distinct habitat types. The Australia covers approximately 3,600 Cape of Western Australia (Bruce, 
first type comprises areas of high den- nautical 	miles (nm) 	(Jenner et al., 1995). Although no data exists for the 
sity seagrass meadows present in the 2001). Within the region it is consid- grey nurse shark, they may also oc- 
eastern parts of the surveyed area. ered that the whales follow a predict- cur in the area. 
These meadows extendfrom approxi- 
mately 3 to 5 m depth contour adja- 

able 	migratory pattern within the 
The whale shark is a filter feeder, 

cent to the shoreline out for about 3 
continental shelf boundary (200 m 

feeding on plankton, small fish and 
to 4 km to the first line of reefs. They 

bathymetry) between the Abrolhos Is-
lands and the mainland (>30 nm off- 

squid. They occur in both tropical and 
contain a mixed assemblage of shore). 	Northward 	migration 	is 

temperate waters and are normally 
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oceanic and cosmopolitan in their dis- Fertilised eggs are carried on the un- agement area as defined in Section 
tribution. They are known to aggre- derside of the female for 9 to 12weeks 2.2.1 above. 
gate in the waters adjacent to North before hatching. 	Hatched larvae, 
West Cape in late March to early May, called phyllosoma, rise to the sea sur- 5.2.1 	Physical Disturbance 

with the largest numbers being re- face and drift long distances offshore The degree of physical disturbance 
corded in April. The season is, how- (generally 400 to 1,000 km offshore) to the seabed will be greatly affected 
ever, somewhat variable and whale growing to about 35 mm over 9 to 11 by the final selection of method for 
sharks have been recorded between months before metamorphosing into pipelay. Two methods are under con- 
mid-March and the beginning of June. the peurulus stage. The peurulus then sideration, these being pipelay from a 
Recent satellite tracking of whale swims back across the continental barge and bottom tow of pipeline 
sharks tagged off the North West shelf to settle in the holes and crev- strings (see Section 3.7.1). 
Cape showed that all four individuals ices of the shallow coastal reefs such 
tagged left the area by substantially as occurs in the central and eastern Anchoring 
different routes (Woodside, 2002). It parts of the Development area. After If the pipeline is to be installed from a 

is unlikely that the whale shark would settlement the peurulus undergoes a pipelay barge, the barge will be held 

occur in the Development area. How- moult and assumes the form of a ju- in place using anchors. Pipelay barges 
ever, they are known to migrate long venile rock lobster (Phillips, 2002). typically utilise eight anchors spread 

distances and have been observed out from the barge. A typical anchor 
further south than Dongara so their Juvenile rock lobsters are well cam- deployment pattern is shown by Fig- 

presence, although unlikely, cannot ouflaged and the numbers seen are ure 3.13. 

be discou nted. very small compared to the total num- 
bers that may be present in the reef The pipelay barge would pass over 

The diverse range of ecological niches system. An intensive study carried out approximately 2.8 km of high (>80 %) 

afforded by the patch reefs across at Seven Mile Beach (approximately density seagrass meadow, 1.5 km of 
the Development area would be ex- 10km north of the Development area) low (<20%) density seagrass with in- 

pected to provide suitable habitat for estimated the density of juvenile lob- terspersed bare sand, 2.5 km of 

the listed Osteichthyes species of ster in the reef system to be approxi- mostly bare sand with occasional 
seahorses, seadragons and pipefish. mately 40,000 per hectare (Phillips, pavement and 4.0 km of limestone 

2002). pavement (refer to Section 2.2 for 
The variety of benthic habitats sup- fuller description of habitat types). 
ports diverse and abundant fish com- Seagrasses. The region has a high 
munities. Reef associated fishes, such diversity of seagrass species with 14 Physical disturbance of the seabed 
as scalyf in (Parma spp) and wrasse species represented. The area sup- will mainly be associated with lateral 

(Labridae spp) are common, along ports extensive and diverse seagrass movement of the anchor lines as the 
with commercial species such as communities, nine species have been barge moves along the pipeline route 
baldchin 	groper 	(Clioerocfon recorded to date with their distribu- and, to a lesser extent, as the an- 
i-uescens) and dhufish (Glaucosoma tions and densities varying over the chors are picked up and moved. 
tiebraicuiri) on outer reefs. Offshore, range of habitats represented. Pre- Where the anchor chains cross over 

pelagic fishes such as Spanish mack- dominant species include Amp/,iE.olls limestone pavement or isolated patch 

erel (Scomberomonhs commersom spp, Posidonia spp, Ha/op/i/la spp, reefs, it is expected that there will be 
and Samson fish (Ser/ola/iØpos) also Tha/assodendron pac/iyrflizum and localised disturbance to the biologi- 
occur. /-Ietarozostera tasrnanica. cal communities associated with the 

outcrops. This disturbance is unlikely 
Seabirds. Migratory seabirds, some rnalassodendron pac/yr/nzum is to have a significant impact on the 
of which are also protected by inter- common in the offshore reef areas, populations of biota associated with 
national agreements (Bonn Conven- occurring mainly in association with the outcropping due to their wide- 
tion, JAMBA and CAMBA), may pass other small macrophytes on limestone spread distribution throughout the 
through the proposed drilling area. pavement at moderate depths. Development area. In areas of sandy 
They are however uncommon in the Amp/iiboIisspp is also associated with seafloor the anchor and anchor chain 
proposed drilling area due to the lack rocky substrates, becoming more scars are expected to quickly fill in, 
of suitable roosting and breeding habi- prevalent with decreasing water and the biological communities asso- 
tat but foraging groups of seabirds depth. ciated with these sediments are ex- 
are sighted occasionally. 

Amph/OoI,s antarctica forms dense pected to recover swiftly from the 

Rock Lobster. Rock lobsters are beds on or adjacent to the nearshore disturbance. In areas of seagrass, lat- 

found all around the Australian coast reefs of the area. Seagrasses from eral movement of the anchor cable 

sheltering in caves and crevices dur- the genus Posiolonla are very com- will result in seagrass being flattened 

ing the day and moving out at night to mon in the region, and range from and torn as the cable passes across. 

forage in surrounding areas. The sparse assemblages on sandy sea- Areas where the seabed is mounded 

western rock lobster (Panul/rus floor of moderate water depth (<15 will receive greatest impact as the 

cygnus) supports the most valuable m) and energy regime todense mead- weight of the anchor cable passing 

single species fishery in Australia. ows in protected areas of sand. Patch across will tend to smooth out smaller 

meadows of ephemeral species, such mounds, conversely areas of depres- 
The life cycle of the western rock lob- as Syri;'igodium and Ha/op/i//a also sions will be passed over with mini- 
ster has been well studied. Breeding occur on less stable sands. mal impact. 
occurs in spring and early summer in 
waters near the edge of the continen- Action 2. Section 5.2.1 of the PER is The rate of recovery of the seagrass 

tal shelf of 35 to 90 m depth. The replaced with the following section to will be dictated by the severity of im- 

western edge of the Development reflect the amendments to the man- pact and the growth characteristics of 

area would be an area of lobster the species affected. The seagrass 

breeding. meadows are comprised predomi- 
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nantlyofAmpfl,bo/is, Thal/asodendron example of a Category D: Non-Des- method is used is equivalent to ap- 
and 	Hate rozoslera 	species. ignatod Area. The appropriate cumu- proximately 0.05% of the high-den- 
Amp/libo/is Is relatively deep rooted lative loss threshold for this category sity seagrass meadow habitat and 
in sandy sediments and although is given as 5% of benthic primary 0.1% of the low-density seagrass 
there would be some loss of the producer habitat. The predicted area meadow habitat within the manage- 
apically meristematic branches this of impact to seagrass meadow is sub- ment unit area. 
would be offset somewhat by the sur- stantially less than this cumulative loss 
vival of the rhizomes and relatively threshold. Management of Potential Impacts  
rapid rate of rhizome elongation. it is Selection of location for seabed 
predicted that recovery of Ampflibo/Lg Support vessels will also anchor in facilities and wellhead platform 
will occur within a short to medium the vicinity of the drilling rig from time has included preference for low- 
time-frame (i.e., one to three years to time when not on active service. est impact to benthic communi- 
for full recovery) where the severity of The impacts associated with anchor- ties. 
impact from the anchor cable has ing of these vessels is predicted to be 

been light to medium. In areas of slight and the environmental risk low. Selection of pipeline route and tow 

heavy impact, where the sediment has Footprint 
path to minimise impact on high 

been graded by the anchorcable there Seabed disturbance will occur when 
density seagrass meadows. 

is potential for removal of the rhi- long-term seabed fixtures such as the Use of support vessels to deploy 
zomes. In such cases recovery de- platform and pipelines are installed and recover anchors. 
pends on growth inwards from the as well as when the drilling rig is 
disturbance edge and new propagules jacked up. Each leg of the jack-up Use of anchor pennants to lift the 

becoming established. Prediction of drill rig typically occupies an area less anchors. 

the timeframe for recovery in areas of than 70 m2  so that the total footprint Use of horizontal directional drill- 
heavy impact from the anchor cables area from the drilling rig is very small ing and shore based installation 
is uncertain, compared with the overall extent of of the pipeline out to the 6-rn Wa- 

Thal/asodendron and Heterozostera the habitat in this area. ter contour. 

both have intercalary meristematic The potential environmental impact Action 3. The Environmental Plan will 
regions. In areas where the severity of footprint of the facilities and the contain post-installation monitoring of 
of impact is light to medium recovery drilling rig will be minimised by locat- benthic habitat following pipeline in- 
is predicted to occur relatively rapidly ing the facilities and drilling rig in ar- stallation. 
from 	rhizomes. 	Similarly, 	for eas 	less 	sensitive 	to 	physical 
Amp/iibof,sthe rate of recovery in ar- disturbance within the operational Roc will incorporate Into its Environ- 
eas of areas of heavy impact from the constraints of the project. The envi- mental Management Plan surveys of 
anchor cables is uncertain. ronmental consequence of this 	rn- the seagrass beds, immediately be- 

An area of approximately 10.6 hec- pact is considered to be slight; fore and after pipeline installation, to 

tares 	of 	high-density seagrass therefore the environmental risk is determine the extent of damage dur- 

meadow and 5.7 hectares of low-den- categorised as low. ing that activity, and a third survey of 
the same area approximately one year 

sity seagrass meadow within the man- pipelay Scour later. 
agement unit area (as defined in If the pipeline is installed using the 
Section 22.1) would be affected to bottom tow method then it will result However, it should be noted that both 
varying degrees. Within this area there in scouring of seabed along the route the sea floor and its associated sea 
is approximately 2,700 hectares of as the pipelines are dragged into grass communities are dynamic tea- 
high-density seagrass meadow and place. The potential consequences of tures. Changes due to weather and 
550 hectares of low-density seagrass disturbance to seabed associated with other environmental factors cause 
meadow, bottom tow pipelay are the trenches movements of sea floor sediments 

Because of the low level of distur- that result where the pipes are drawn and changes in algal and seagrass 

bance that has occurred in the area, over the sea floor, and the distur- communities. The beaches in this part 

it is assumed, for the purpose of this bance caused from propeller wash as of the world bear testimony to the 

assessment, that the current areal high towage requirements are deliv- regular and extensive biomass losses 
from seagrass communities that ac- 

extent of seagrass is equivalent to ered in shallow waters. A series of 
essentially parallel trenches would be cumulate along the swash zone. In- 

the pre-European areal extent of 
seagrasses. The area affected by generated that would cause distur- terpretation of the survey results may 

pipelay activity is equivalent to ap- bance approximately 0.5 m wide. not, therefore, be straightforward. 

proximately 0.4% of the high-density Some disturbance of sea floor sedi- 
ments would be expected in the shal- 3.3 	Marine Oil Spill Response seagrass meadow habitat and 1.0% 

of thelow-density seagrass meadow lower sections of the tow vessel path. 
Mousse formation 

habitat within the management unit - If the assumption is made that a corn
dor area. of about 5 m in width was to be The Mackay test apparatus used by 
affected by the bottom tow method Leeder to test the response of the Cliff 

The EPA Draft Guidance Document then the area of high-density and low- 
Head crude in sea water incorporates No 29, Benthic Primary Producer density seagrass meadow that would 
energy inputs to simulate the sea condi- Habitat Protection for Western Aus- be impacted by bottom tow of the 

tralia's Marine Environment sets out pipeline strings can be calculated as tions of the spill scenario. The environ- 

cumulative loss thresholds for six cat- being 1.4 hectares and 0.75 hectares mental conditions were set to represent 

egories of marine ecosystem protec- respectively. The area affected by the conditions at Cliff Head in respect of 
tion. The marine area between pipelay activity if the bottom tow temperature and wind, the wind in turn 
Leeman and Dongara is given as an generating water surface movement. 
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This apparatus will cause mousse gen-
eration in oils prone to exhibit that re-
sponse in sea conditions. There was no 
sign that mousse would form with Cliff 
Head oil. 

Other work undertaken by Roc in re-
spect of the performance of oil/water 
mixes and the formation of emulsions in 
various pumping situations, suggests that 
mousse formation at ambient tempera-
tures is very unlikely. 

Levels of PAHs 

Roc believes that polycyclic aromatic 
hydrocarbons (PAH) levels in the crude 
are not likely to be a significant environ-
mental issue for the Cliff Head Project. 

Most reported PAH pollution experiences 
are associated with either the chronic 
release of oil in association with sew-
age, or with release of large quantities of 
formation water containing low levels of 
PAH compounds. Neither scenario is 
expected at the Cliff Head project. 

Should Cliff Head crude spill to the ocean, 
the immediate response of the oil is to 
form wax balls. The outer layer of wax is 
expected to effectively contain the com-
pounds within the ball. A pathway for 
release of significant quantities of hydro-
carbon compounds to the ocean is not, 
therefore, foreseen. The oil spill response 
approach for the project is to collect the 
spilled oil from the beaches where it is 
predicted to quickly report. Consequen-
tially, Roc has not directed effort into 
detailed analysis of the PAH content of 
the Cliff Head crude. 

Conclusion. Studies focusing on PAH 
impacts from oil spills are not warranted 
for the Cliff Head project. 

Oil specific gravity and behaviour in 
sea conditions 

Cliff Head oil is waxy. On the beach it will 
not be viscous (as was the bunker oil 
that Edgar may have been familiar with 
from the Iron Baron spill in Northern Tas-
mania). The low toxicity of Cliff Head oil 
is likely to be more associated with its 
capacity to form wax balls on contact 
with water, and the subsequent isolation 
of the internal content of the wax balls 
from the biota, than from an absence of 
potentially toxic fractions in its composi-
tion. 

Chronic toxicity testing and PAH impacts 
are normally associated with projects 
where formation water that carries a mi-
nor fraction of hydrocarbon is released 

into the ocean. This will not be the case 
with this project and the justification for 
such testing is not accepted. 

The Cliff Head Crude has a specific grav-
ity of 0.867. 

Conclusion. Roc's understanding of the 
Cliff Head crude is sufficient for the gen-
eration of an appropriate and effective 
oil spill response plan. 

Oil behaviour on shorelines -beach 
cleanup 

Under the provisions of the P(SL)A the 
project must develop a spill contingency 
plan that requires approval by the De-
partment of Industry and Resources. 

Roc has developed such a plan for its 
drilling activities and has provided in Sec-
tion 5.2.6 of the PER the philosophy on 
which such a plan is based. The PER 
also has appended the spill action plan 
from the drilling spill contingency plan. 

The detailed oil spill contingency plan is 
a large document, approaching the size 
of the PER document as released. 

Roc submits that operational details of 
oil spill response are not an appropriate 
matter for the PER and that it has made 
appropriate and credible commitments 
to address these matters in the oil spill 
contingency plan. 

Conclusion. Details of the oil spill re-
sponse plan are a matter for the Depart-
ment of Industry and Resources to 
consider in their review and approval of 
that plan. 

Beach cleanup of marine oil spills 

ROC has provided information on oil spill 
response in the PER and in the Supple-
mentary Information. The following de-
tails elaborate on the approach to be 
adopted for beach cleanup following an 
oil spill. In planning for beach cleanup of 
oil that may escape containment from 
the offshore facilities of the Cliff Head 
field, a number of criteria need to be 
considered. 

Firstly, the volume of oil involved in a 
credible spill scenario would be quite 
small, 6.5 cubic metres is the assessed 
maximum volume. In the time it would 
take to travel to the beach the mass 
would reduce by about 20% through 
evaporation (see Figure 5.1). The mass 
of oil arriving at the beach would then be 
of a size effectively managed by hand 
cleaning techniques. Resort to earth 

moving equipment for beach cleaning 
would not be anticipated. 

Secondly, if the Cliff Head oil, which will 
be maintained at a temperature above 
40Q C in the production system, were to 
contact seawater, it would immediately 
form wax balls. The size of these wax 
balls would depend on the rate and ve-
locity of the spill scenario, but experi-
mental trials indicate they would be quite 
small, of the order of 5— 10 mm across. 
The reworking of the wax balls on the 
surface would tend to break up the larger 
balls to a more stable size. At Cliff Head 
for almost any spill scenario, it can be 
assumed that wind and wave action 
would be significant and this effect would 
occur as the spill moved towards the 
beach. 

Thirdly, as the smallish wax balls ap-
proach the beach they would be rolled 
up and down the sand with successive 
waves before being stranded by a re-
treating tide. 

During this process the wax balls can be 
expected to become coated in sand and 
any other fine debris lying on the sea-
shore. 

The beach cleaners are then expected 
to confront a situation where the wax 
I.prill" is spread along the beach, strongly 
concentrated at the high water mark, but 
with some scattering across the beach 
as the tide retreats. The balls will be 
individually small, and probably coated 
with sand and perhaps seaweed. 

Exposure to sun and high temperature 
at this point can be expected to initially 
soften the wax prill so that it tends to 
absorb or run into a larger volume of 
underlying sand. There is clearly a limit 
to this process because of the small vol-
ume contained in each wax ball. It will 
result in an increase in the volume of 
material that will need to be removed 
from the beach, but it is still anticipated 
the total volumes will remain manage-
able. Clearly, the more rapid the spill 
response, the less the material to be 

collected. 

The main factors to be considered for a 
beach cleanup will be; 

A rapid response with an adequate 
number of people. 

Activity to be structured around the 
tidal cycle. 
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Transport of contaminated material 
to a disposal site. 

Adequate cleanup equipment (shov-
els, bags, ppe etc.) 

Restriction of beach usage until the 
cleanup is complete to avoid damag- 

ing or driving over the wax prill. 

A complicating factor along this beach is 
that it frequently collects masses of sea 
grass debris along the high tide mark. 
This material may become mixed with 
stranding oil. This would considerably 
increase the volume of material that 
would then need to be handled. Rapid 
response to collect oil along the edge or 
these debris piles probably offers the 
best chance of avoiding having to com-
pletely remove them. If the sea grass 
debris were required to be removed at a 
stage when it was present in large vol-
umes, then it may become necessary to 
resort to trucks and end loaders to 
achieve the cleaning. ROC considers this 
to be an unlikely event. 

ROC will maintain a supply of beach spill 
response equipment ready to mobilise 
at any stage of the project. At this time it 
anticipates forming an agreement with 
the Irwin Shire to retain emergency ac-
cess to the field workforce of the Shire 
for cleanup purposes. 

ROC is a member of the Australian Ma-
rifle Oil Spill Centre and through this 
body has access to the supply of oil spill 
equipment stockpiled at Geelong, and to 
response personnel through the industry 
mutual aid arrangements. In the event of 
a spill warranting the mobilisation of this 
equipment, AMOSC can respond within 
24 hours. 

3.4 	Project Construction 

Sea bed pipeline installation 

- Trench scour. 

Scour during pipeline tow will be mini-
mal. The buoyancy of the pipe is control-
led by the addition of flotation so that the 
net weight (hence the scouring action) 
on the sea floor is just positive. The en-
gineering aim is to ensure the pipe lies 
with just enough contact with the sea 
floor to avoid lateral movement. Excess 
weight on the sea floor would result in 
the friction loads during tow increasing. 
In the worst case these loads will ex-
ceed the towing vessel capacity. 

The impact of towing a pipeline with an 
external diameter of about 400 mm could 
be expected to be a furrow approximately 

300 mm wide and 100 mm deep in 
unconsolidated sand. The actual dimen-
sions will depend on the strength of the 
sediments being crossed and local un-
dulations in the sea floor. The majority of 
the pipeline route comprises calcarenite 
overlain by a thin sand cover, and will be 
unaffected by pipeline tow. 

Once in position and on removal of the 
flotation, it is expected that the pipeline 
would settle into the sea floor sediment, 
perhaps to a depth approximating its di-
ameter in soft sediments. Where the 
calcarenite dominates the sea floor, the 
degree of settlement will be minimal. It is 
not expected that the pipeline will form a 
barrier to the movement of sea life or 
sediments. Currents and sea conditions 
may build up sand on one side or even 
over the pipeline. 

Conclusion. Roc does not expect that 
the impact of the pipeline towing activity 
to give rise to extensive sea floor 
trenching 

- Recovery of seagrass. 

This issue is discussed above. 

Beach crossing (HDD) 

Several respondents considered the PER 
provided an inadequate level of detail on 
the capability of horizontal directional drill-
ing (HDD) to install the offshore pipe-
lines in the section from east of the frontal 
dune to some 600 metres offshore from 
the beach. Having now obtained infor-
mation on the sea floor and shallow ge-
ology of the offshore area, Roc is 
confident of its ability to install the pipe-
lines using the HDD technology, and con-
sequently is no longer wishing to carry 
the option of installing the pipelines in 
trenches dug across the frontal dunes, 
beach and surf zone. 

Action. The project description is 
amended to remove reference to the op-
tion of installing the offshore pipelines 
across the frontal dune, beach and surf 
zone by way of trenching. 

Exotic species introduction control 
associated with hull fouling - pro-
tocol 

Roc agrees that the Environmental Man-
agement Plan should encompass a suit-
able protocol to manage the marine 
fouling risk associated with vessels that 
will operate in the area during project 
construction. 

Action. The Environmental Plan will con-
tain a protocol to manage hull fouling. 

Risk of fire during construction 

The PER contains a number of commit-
ments that are designed to ensure that 
the construction and operation of the 
project will not give rise to fires that may 
burn into the surrounding countryside. 
Roc is of the opinion that these meas-
ures will adequately manage the risk of 
the project acting as a source of ignition 
for landscape bushfires. At the comple-
tion of the construction phase, no equip-
ment will remain on the surface of 
Beekeeper's Nature Reserve and there 
is no possibility that the operation of the 
pipelines can cause fire within the Bee-
keeper's Nature Reserve. Fire risk asso-
ciated with the operation of the plant, 
while an important safety design matter, 
will not give rise to consequential land-
scape fires. Equally the plant site will be 
managed so that predictable bushfires 
in the adjoining Beekeeper's Nature Re-
serve present no threat to the plant and 
its inventory of crude oil. Roc views this 
fire management as a matter that it must 
address in the design and operation of 
the plant. While Roc intends to discuss 
the outcome of its fire management ar-
rangements with the local fire brigade, it 
does not anticipate requiring those or-
ganisations to provide special fire re-
sponse services to the plant. 

Conclusion. Current commitments to fire 
control provide appropriate fire manage-
ment provisions. 

3.5. Aluminium-based 
Antifoulant Impacts 

Since the drafting of the PER document, 
an extensive review of the surface coat-
ing requirements of the offshore plat-
form has been undertaken. This review 
has concluded that the optimal antifoul-
ing treatment would rely on a silicon 
elastomer surface rather than the alu-
minium-base antifouling paints previously 
considered. 

These silicon elastomer surfaces do not 
rely on an integrated biocide to achieve 
their antifouling effect. They achieve their 
effect through their smooth, low friction, 
hydrophobic surface. Few organisms are 
able to settle on the surface, and where 
some (particularly barnacles) achieve a 
foothold, their bonding is poor and a 'self 
cleaning' effect occurs with periodic 
sloughing of the built-up growth, usually 
associated with rougher weather events. 

10 	Responses to Subrn,.csions—Cl,ff Head Development PER 	 Hoc O/I(WA) Pty/Lirniled 



Supp/amentaiy Information Fo//owi'ig Pub/ic Review 

Marine pipeline rehabilitation 

Roc does not agree that the impacts of 
installing the offshore pipelines will re-
sult in extensive destruction of seagrass 
beds and does not accept that provi-
sions for rehabilitating seagrass beds are 
warranted (see Section 3.2). 

Roc has undertaken to monitor the im-
pacts of the pipeline installation. 

Action. No action required. 

Action. The Environmental Management 	3.8 Environmental Offsets 
Plan will incorporate the above sections 	

Roc has committed to deposit $25,000 which will be completed to CALM's satis- 	
into the CALM trust fund as the offset for faction. 	
the diminution of conservation values to 

Table 1 lptersleek' eco-toxh/ty testZ"g 

Species Test Result 

1 Bluegill sunfish Acute toxicity, 96h, static, No effect observed 
limit test 

2 Brown shrimp Acute toxicity, 96h, static, No effect observed 
limit test 

3 Rainbow trout Acute toxicity, 96h, static, No effect observed 
limit test 

4 Daphnia Acute toxicity, 48h, static, No effect observed 
limit test 

5 Juvenile plaice Acute toxicity, 96h, static, No effect observed 
limit test 

6 Quahog clam Acute toxicity, 48h, static, No effect observed 
limit test 

Table 2 Test protocols 

Test Description 

1 3 mm-thick-glass plates (15 cm x 10 cm) precoated with lntersleek and 
untreated (control) plates were submerged into tanks containing 20 I of charcoal- 
filtered dechlorinated water for a 96-hour-exposure period. - 

2 3 mm-thick-glass plates (15 cm x 10 cm) precoated with lntersleek and 
untreated (control) plates were submerged into tanks containing 20 I of artificial 
seawater ('Tropic MarinR' in charcoal-filtered dechlorinated tap water) for a 96- 
hour-exposure period. 

3 3mm-thick-glass plates (15 cmx 10 cm) precoated with lntersleek and 
untreated (control plate) were submerged into tanks containing 20 I of charcoal- 
filtered dechlorinated tapwater for a 96-hour-exposure period. 

4 150 ml volume pyrex crystalising dishes with the base precoated with lntersleek 
and untreated (control) vessels were submerged into tanks each containing 100 
ml Daphnia Synthetic Media (prepared according to the formula recommended 
by the US EPA 1975) for a 48-hour-exposure period. 

5 3mm-thick-glass plates (15 cmx 10 cm) precoated with lntersleek and 
untreated (control) plates were submerged into tanks containing 20 I of artificial 
seawater ('Tropic MarinR' in charcoal-filtered dechlorinated tap water) for a 96- 
hour-exposure period. 

6 4" x 6" glass plates coated with lntersleek and untreated (control) plates were 
submerged into tanks containing natural seawater for a 48-hour-exposure 
period. 

The silicon elastomer (trade name, 
lntersleek®) appears to present no tox-
icity risk. The following toxicity testing 
results and protocols were obtained from 
the manufacturer (Tables 1 and 2). 

Action. Antifouling treatment for the plat-
form will rely on the establishment of a 
silicon elastomer surface and no biocide 
containing antifouling paints will be used. 

3.6 Produced Formation Water 
Injection 

All produced formation water, after sepa-
ration from the crude oil at the Arrowsmith 
Plant, will be reinjected into the oil reser-
voir through a closed pipeline system. 
No formation water will be disposed of 
into groundwater at Arrowsmith. No wa-
ter injection wells will be constructed at 
the plant site. The only injection wells 
will be at the offshore platform. 

3.7 Rehabilitation 

Rehabilitation Management Plan (on-
shore pipeline) 

Roc agrees that the Environmental Man-
agement Plan (Section 7.2.1) should spe-
cifically address the rehabilitation of the 
terrestrial pipeline easement that overlies 
the Beekeeper's Nature Reserve. Top-
ics that this section of the Environmental 
Management Plan would address in-
clude: 

- Vegetation clearing and manage-
ment to allow mechanical access 
for pipeline laying and the reten-
tion of debris from that operation. 

- The handling of any soil (organi-
cally enriched surface material) 
disturbed by the excavation ac-
tivity. 

- The backfilling operation of the 
trench including the return of top-
soil and the allowance for subsid-
ence and the management of any 
surface water flows. 

- Agronomic practices to encour-
age vegetation re-establishment 
(harrowing, fertilising, use of ster-
ile nurse crops etc.). 

- Achieving surface stability in the 
windy conditions expected (syn-
thetic surface stabilisers, brush 
matting etc.). 

- Necessity to supplement natural 
plant re-establishment rates 
through supplementary seeding or 

planting, genotype management 
for any such planting. 

- Weed management during and 
following disturbance. 

- Phytophthora management 

- Access control following construc-
tion 

- Monitoring, reporting and comple-
tion criteria for the rehabilitation 
of the disturbed area. 
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Supplementa,y Information Following Pub/ic Ha v/ow 

Beekeeper's Nature Reserve through the 
granting of the easement to contain the 
pipelines, payment to be made on the 
granting of the easement. Roc considers 
that this amount approximates the free-
hold purchase value of the area of the 
easement, although no specific attempt 
has been made to precisely value the 
specific easement area, or to quantify 
any particular aspect of the impacts as-
sociated with the granting of the ease-
ment. 

Roc understands that funds from the trust 
are used by CALM to acquire lands of 
specific conservation interest, though any 
acquisition will not necessarily be in the 
same area as this Project. 

Action. Roc to make the above payment 
following the grant of the easement. 

3.9 	Interaction with the Rock 
Lobster Fishery 

Consultation during construction 

Roc agrees that close liaison with the 
fishing fleet will be necessary to ensure 
safe and compatible operations during 
the construction and commissioning 
phase of the project. In its exploration 
operations in the area, Roc has estab-
lished effective mechanisms for commu-
nicating with the fishing fleet and advising 
its shipping operations. These existing 
arrangements have included meetings 
with the fishermen's associations, pam-
phlet distribution (particularly using the 
opportunity to distribute pamphlets when 
fishermen deliver their catch to the lob-
ster processing facilities) advertisements 
in local newspapers, and public notices 
on billboards around the harbour facili-
ties. In addition Roc uses one of the 
local fishing fleet to act as a scout boat 
during operations and communicates di-
rectly with any fishermen that are oper-
ating in proximity to our operations. 

We anticipate that the continuation of 
these arrangements will provide the nec-
essary effective communication to allow 
safe and compatible operations during 
construction and commissioning. 

Action. Roc to continue active consulta-
tion with fishermen during construction. 

Memorandum of Understanding 

Roc notes the requirement to liaise with 
the Department of Industry and Re-
sources in the development of any 
Memorandum of Understanding with the 
fishermen. 

Action. Roc to liaise with DoIR. 

3.10 Export of Crude Product 

Truck access to Brand Highway at 
the Arrowfield Plant 

Roc understands that the Western Aus-
tralian Department of Main Roads has 
published access standards for truck ac-
celeration lanes. Roc will comply with 
these standards and discuss the poten-
tial need for the upgrading of the high-
way access with Department of Main 
Roads. 

Transport hazard category of 
export crude oil 

The Australian Dangerous Goods Code 
lists crude oil as a Dangerous Good (Ap-
pendix 2). 

At this time no closed cup flash point 
measure (using the nominated AS 2106 
protocol) of the stabilised crude oil is 
available. Roc does have a flash point 
measure of 44°C using the Pensky - 
Marten procedure. This would indicate a 
likely packaging Hazchem code of 3W. 
Likewise Roc has yet to obtain an 'initial 
boiling point temperature" measure of 
the stabilised crude. These measures 
will be undertaken and the Hazchem 
code confirmed prior to detailed plan-
fling of trucking operations. 

Action. Roc will obtain the information 
to ensure correct Hazchem labelling of 
export trucks. 

Highway oil spill response 

In its trucking contract, Roc will incorpo-
rate a requirement for the contractor to 
be able to respond to a number of spill 
scenarios. These will include a capacity 
to unload crude oil from a disabled tanker 
and capacity to clean up a credible spill 
volume from a trucking incident. Roc ac-
cepts that the cost of this requirement is 
a reasonable overhead of trucking. 

The mobility of spilled crude oil will be a 
function of the conditions surrounding a 
particular spill event. The major factors 
will be the volume of the spill (or the rate 
at which it enters the environment) and 
the prevailing temperature at the time of 
the spill. The surface or environment into 
which the spill moves will also influence 
the mobility of the oil. 

Conclusion. An adequate spill response 
capability will be maintained throughout 
the period that crude oil is trucked from 
the project. 

Highway oil spill risk minimisation 

Prudent tanker vessel arrangements to 
minimise the volumes of oil available to 
enter the environment in any incident 
scenario will be incorporated into the 
trucking contract. 

The stabilised crude oil is not particularly 
volatile or dangerous, but is flammable if 
a sufficient ignition source occurs. The 
oil is not toxic to vegetation other than 
where it physically contacts or smothers 
low-growing plants. Physical collection 
of spilled oil (shovelling up solid and semi-
solid oil and collecting up oiL/absorbent 
mixes) will be the main spill response. 

Conclusion. Practical, effective spill 
minimisation measures can be incorpo-
rated into the trucking arrangements. 

Brand Highway additional traffic 

Roc has obtained data from the Western 
Australian Department of Main Roads 
quantifying traffic volumes on the Brand 
Highway in the vicinity of the Arrowsmith 
Separation Plant. This data was collected 
in the month of April in 2003. The high-
way traffic volume has been allocated to 
vehicle classes using the Austroads '94 
Vehicle Classification System and is pre-
sented in Figure 3 below, together with 
the percentage increase in traffic vol-
umes that the incremental expected ad-
ditional 40 truck movements per day 
represent against a number of vehicle 
classes. 

The 40 truck movements per day would 
represent the traffic volume from the 
project at its production rate of 15,000 
bbls per day, with 20 movements being 
loaded trucks and 20 being the empty 
vehicles returning (in the case of export 
to Geraldton). At the production rate, 
there would be a truck movement in each 
direction approximately every 1 hour 15 
minutes. This export rate is expected to 
decline as set out in the production pro-
file. Traffic volumes are not expected to 
be maintained for more than two years 
and, by the end of five years, we expect 
that volumes will be below 25% of the 
initial levels. 

Additionally, traffic volumes on the Brand 
Highway close to Geraldton average in 
excess of 8000 vehicles per day (1996 
survey). The additional 40 truck move-
ments due to Cliff Head production will 
clearly represent a much lower percent-
age increase at Geraldton than the per-
centages depicted in Figure 3. 
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Suppiamentaty Information Following Pu1'/, Review 

Total No. Of 	UGHT VEHICLES HEAVY VEHICLES 
vehicles 	& TRAILERS 

2,989 i Non-Articulated 	 Articulated 
(2.5 axles) 	 (3.6± axles) 

iso 	 162 

2,677 312 

%Increosoof 
,,, o/   - 

40ROCtrucks 	k------------------ -_____ 
F,qura 3 Ve/i,'/e movements hi the v/chilly of the Arrowsmit/i Separation P/ant 

Conclusion. The peak traffic flows as-
sociated with the export of crude oil from 
the plant do not represent a major change 
to the traffic profile of the Brand High-
way. 

3.11 Fire Management During 
Plant Operation 

During the operational phase of the 
project the vegetation surrounding the 
plant on the freehold land belonging to 
Roc will be managed so that wildfires 
emerging from the Beekeeper's Nature 
Reserve do not present an unaccept-
able threat to the plant. It is expected 
that intermittent slashing of grass and 
herbage will achieve this condition and it 

is not expected that it will be necessary 
to thin the small trees currently scattered 
across this area. The area shows signs 
of extensive vegetation disturbance, 
probably from clearing for agricultural 
purposes, and perhaps clearing associ-
ated with the construction of the lime 
plant. An alternate possibility is to allow 
occasional grazing of the area, perhaps 
through an agistment arrangement with 
an adjoining landholder. The area has 
been grazed over the past few years. 

Within the plant, fire protection arrange-
ments will be constructed to ensure the 
safety of operators in the event of un-
planned fires. These fire control systems 

will be designed to the applicable codes 
and standards. Where water of high sa-
linity is used for fire control, those areas 
will drain into the evaporation pond. 

No fire control measures will be put in 
place in respect of the pipeline ease-
ment once construction is complete. 
There will be no equipment on the sur-
face of the easement and there is no risk 
to the pipelines from bushfires passing 
across the easement. 

Conclusion. Throughout its operation 
the plant will not present a fire hazard to 
the surrounding landscape. 
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Table 3 Cliff Head Development consolidated commitments 

No Topic Objectives Commitment Timing Advice from (if Measurement Criteria 
required)  

Environmental Ensure appropriate Environmental management Prior to DoE, DoIR, CALM, Dept Letter of endorsement of EMP/EP 
management procedures are in plans/environmental plans will commencement of of Fisheries, Irwin Shire, from relevant authority. 

place to manage be prepared for the construction. Dongara Professional 
environmental construction and operation Fishermen's 
issues, phases of the operation. In the Association. 

case where an environmental 
plan included the rehabilitation 
of disturbance in the pipeline 
easement corridor across 
Beekeepers Reserve, that plan 
will include, clearing, soil 
handling, backfilling, 
agronomic practices, surface 
stabilizing procedures, 
replanting and genotype 
management, rehabilitation 
procedures, timing of works, 
completion criteria, monitoring 
and managing of rehabilitation 
and the communication of the 
plan. 
The EMP will incorporate 
monitoring of seagrass near 
the offshore pipelines 
immediately prior to and 
following construction, and 
approximately one year 
thereafter.  

 Environmental Ensure contractors All primary contractors will Prior to Record of audit. 
management are experienced in undergo an operational audit appointment of 

environmental or audit review which includes contractors. 
management and examination of environmental 
suitable for the management procedures prior 
work, to appointment.  

 Environmental Ensure compliance Environmental audits will be At least once DoE, DoIR, CALM. Records of audits. 
Management with guidelines and undertaken during construction during construction 

commitments. and operations. and annually during 
toe operating 
period.  

 Environmental Ensure personnel All personnel going to site will At all times. Records of inductions and other 
Management are familiar with the undergo an environmental environmental training. 

environmental induction. 
systems and 
issues.  



Table 3 C//fl Head Development consolidated comm/linen/s (conl'd) 

No Topic Objectives Commitment Timing Advice from (if Measurement Criteria 
required) 

Desic n and route selection  
 Socio-economic Minimise impact to The offshore pipeline will be During final design. Dept of Fisheries, Record of liaison regarding final 

lobster fishing designed to be compatible with Dongara Professional design and operating 
industry, lobster fishing activities. Fishermen's communication arrangements for 

Fishing will be permitted up to Association, construction and active 
the platform except when maintenance periods. 
construction or maintenance 
operations are active.  

 Landform Maintain integrity of Horizontal directional drilling During final design. DoE, DoIR, CALM. No impact to dune of beach from 
frontal dune and (HDD) will be used to install HDD installation of pipelines. 
beach system. the pipelines under the frontal 

dune and beach.  
 Marine flora and Minimise impact to The HDD exit point will extend During detailed DoE, CALM, Dept of Map showing planned HDD exit 

fauna marine flora and the maximum distance planning of HDD Fisheries, point and seagrass distribution 
fauna. possible to minimize impacts installation, provided to relevant authority. 

to seagrass in waters 
shallower than 6 metres.  

 Marine flora and Minimise impact to A pipeline route that minimises Prior to DoE, CALM, Dept of Map showing pipeline route and 
fauna marine habitat and disturbance to sensitive commencement of Fisheries, marine habitats. 

marine flora and marine habitats will be construction. 
fauna. selected.  

Onshore construction  
 Fire Ensure that Incorporate a fire management Prior to CALM, Irwin Shire, Letter of endorsement for EMP from 

appropriate fire plan within the construction commencement of Bushfire Authorities, relevant authority. 
management EMP. onshore 
procedures are in construction. 
place.  

 Fire Gain local Consult with local fire During the CALM, Local fire Records of consultation. 
knowledge and authorities and CALM during development of the Authorities, Shire of 
integrate plan with the development of the fire fire management Irwin, DolR. 
existing fire management plan. plan. 
management 
procedures.  

 Rehabilitation Minimise erosion Rehabilitate areas disturbed Prior to onshore DoE, CALM. Records of monitoring and audit 
and minimise along the pipeline easement in construction and records. 
establishment of Beekeepers Reserve as set following 
weed species. out in the Environmental Plan construction for 

(see item 1). Deposit rehabilitation. 
environmental offset payment 
in CALM trust fund.  

 Public access Prevent the No track or vehicle path is to Following CALM. Record of public interaction. 
pipeline easement remain along the easement construction and 
becoming a public following pipeline installation during 
access across and rehabilitation, rehabilitation. 
Beekeepers 
Reserve.  



Table 3 Cliff Head Development consolidated commitments (cont'd) 

No Topic Objectives Commitment Timing Advice from (if Measurement Criteria 
required) 

Onshore construction (cont'd)  
 Vegetation, flora Minimise impact to Minimise area of vegetation During onshore CALM, DoE. Demobilisation report with photos 

and fauna vegetation, flora cleared or disturbed during construction, showing the extent of vegetation 
and fauna. pipeline construction and clearing. 

installation. Employ qualified Record of daily trench surveillance 
person to monitor pipeline and fauna retrieval. 
trenches for entrapped fauna 
during construction.  

 Weeds and Prevent A weed and pathogen hygiene Prior to DoE, CALM. Letter endorsing EMP from relevant 
pathogens introduction and plan will be established as part commencement of authority. 

spread of weeds of the construction phase onshore 
and pathogens in EMP. construction. 
Beekeepers 
Reserve.  

Offshore Construction  
 Accidental Ensure appropriate An oil spill contingency plan Prior to DoIR, AMSA, DoE, Letter endorsing emergency 

discharges spill response (OSCP) will be prepared. commencement of Dept of Fisheries, response plan (including OSCP) 
procedures are in offshore CALM. from relevant authority. 
place.  construction.  

 Marine flora and Minimise impact to The EMP will incorporate a Prior to DoIR, AMSA, DoE, Audit of procedure implementation. 
fauna sensitive marine protocol to minimise damage commencement of Dept of Fisheries, 

habitats. by anchors during pipeline offshore CALM. 
installation, construction. 
Antifouling to rely on silicon 
elastomer surfaces without 
biocide.  

 Marine pest Prevent Vessels and rigs to comply Prior to mob of AQIS, DoE, DEH. All international vessels to submit 
species introduction of with Australian Quarantine vessels for offshore AQIS ballast water reporting forms 

marine pest Inspection Guidelines, construction, to ROC and AQIS. Records of 
species. Contractors to certify hulls contractors advise to ROC prior to 

appropriately clean prior to mobilization of vessels. 
mobilization. The EMP will 
incorporate a protocol to 
manage hull fouling.  

Qprtions ___
18. Accidental  appropriate An OSCP will be current Prior to DoIR, AMSA, DoE, Letter endorsing the emergency 

discharges 
LEnsure 

esponse covering offshore, onshore and commissioning. Dept of Fisheries, Road response plans (including the 
dures are in road transport operations for transport authorities. OSCP) from relevant authorities. 
. the duration of operations.  

I 
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Table 3 C/iffHeadDevelopment consolidated commitments (cont'd) 

No Topic Objectives Commitment Timing Advice from (if Measurement Criteria 
required) 

pations(cont'd)  
 Air quality Reduce Transport vehicles will be At all times. AGO, DoE. Service records maintained. 

greenhouse gas regularly serviced to ensure 
emissions and engines run efficiently. 
minimize 
production of 
incomplete 
combustion 
products.  

 Transport Minimise potential Procedures will be put in place At all times. Dept of Main Roads, Audit of procedure implementation. 
for transport to minimise the potential for Shire of Irwin and other 
accidents, transport accidents, relevant Shires. 

Truck access to Brand 
Highway at Arrowsmith to 
meet Guideline standards. 
Trucks to be marked with the 
appropriate hazard coding. 
OSCP to incorporate response 
to possible spills from trucking 
operations.  

 Socio-economic Minimise impact on An agreement will be Prior to Dongara Professional Memorandum of Understanding. 
rock lobster established with the Dongara commissioning. Fishermen's 
industry, professional Fishermen's Association, Western 

Association allowing fishing up Rock Lobster Council. 
to the platform and over the Dept of Fisheries. 
pipeline except during periods DoIR. 
of specific maintenance.  
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