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Consultative Environmental Review 

INVITATION TO MAKE A SUBMISSION 

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

Syntroleum Sweetwater LLC (Syntroleum) proposes the development of a Gas to Synthetics 
(GTS) plant on the Burrup Peninsula in the Pilbara Region of Western Australia. In 
accordance with the Environmental Protection Act, a Consultative Environmental Review 
(CER) has been prepared which describes this proposal and its likely effect on the 
environment. The CER is available for a public review period of four weeks from 8 
November, 1999 closing on 6 December, 1999. 

Comments from Government agencies and from the public will help the EPA prepare an 
assessment report in which it will make recommendations to government, taking into account 
issues raised in public submissions. 

Why write a submission? 

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

All submissions received by the EPA will be acknowledged. Submissions will be treated as 
public documents unless provided and received in confidence subject to the requirements of 
the Freedom of Information Act, and may be quoted in frill or in part in the EPA's report. 

Why not join a group? 

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

Developing a submission 

You may agree or-disagree with, or.comment on, the genetal issues discussed in the CER or 
the specific proposals. It helps if you give reasons for your conclusions, supported by 
relevant data. You may make an important contribution by suggesting ways to make the 
proposal more environmentally acceptable. 

When making comments on specific elements of the CER: 

clearly state your point of view: 

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

suggest recommendations, safeguards or alternatives. 
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	 ' 
Points to keep in mind 

By keeping the following points in mind, you will make it easier for your submission to be 
analysed: 

attempt tolist points so that issues raised are clear. A summary of your submission is 
helpful; 

refer each point to the appropriate section, chapter or recommendation in the review 
document; 

if you discuss different sections of the review document, keep them distinct and separate, 
so there is no confusion about which section you are considering; 

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

Remember to include: 

your name; 

address; 

date;and 

whether you want your submission to be confidential. 

The closing date for submissions is: 6 December, 1999. 

Submissions should be addressed to: 

Environmental Protection Authority 
Westralia Square 
141 St Georges Terrace 
P0 Box K822 
PERTH WA 6842 

Attention: Sophie Wallis 
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EXECUTIVE SUMMARY 

Introduction 

This Consultatrve Environmental Review (CER) has been prepared by HLA-Envirosciences 
Pty Ltd (HLA) on behalf of Syntroleum Sweetwater LLC (Syntroleum) for the proposed 
development of a Gas to Synthetics (GTS) plant on the Burrup Peninsula in the Pilbara 
Region of Western Australia. The purpose of this CER is to identify and assess the 
environmental effects of the proposal, and to describe the measures Syntroleum would take to 
manage and minimise any adverse environmental impact. 

Syntroleum Sweetwater LLC of Tulsa. Oklahoma. USA, is the proponent of the proposed 
development. Syntroleum Sweetwater is a partnership between Syntroleum Corporation and 
Enron Capital and Trade Resources Corporation, a subsidiary of Enron Corporation. 

Description of Proposal 

The Project Consists of four main components: 

1.240 tpd (10.000 bbl/d) Syntroleum Gas to Synthetics Plant; 

Relocation of Hearson Cove Road. including improvements to Bun-up Road; 

5 km Gas Supply Pipeline from \'Voodside Onshore Gas Plant to Syntroleum GTS plant; 
and 

Eight x 4.5 km Product Pipelines from Syntroleum GTS plant to Dampier Public Wharf, 
including a loading arm at wharf 

The GTS plant is the primary component of the project. It consists of four main units: 

The syncrude unit where the natural gas is converted to synthetic hydrocarbons. 

Product recovery where the high quality synthetic hydrocarbons are separated 

Product storage. and 

Transport and utilities - pumping the product to the wharf, cooling, power generation, 
firefighting, instrumentation 

Hearson Cove Road is proposed to be relocated adjacent to the northern boundary of the GTS 
plant. 

Benefits of the Proposal 

Environmental Benefits 

The majority of the products made in the proposed GTS plant have historically been made 
using Crude Oil. Products made from natural gas are made in a cleaner way than products 
made from Crude Oil. Crude Oil contains a variety of impurities that must be removed from 
the product before it is put on the market. These impurities often are discharged into the 
environment either during manufacture or when the products are used. 
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A prime example is reflected in the Commonwealth Governments recent recognition of the 
value of low sulfur diesel fuel, as a significant benefit to the environment. The diesel fuel 
made in the Syntroleum process contains no sulfur. 

Economic Benefits 

A detailed net economic benefits analysis has been completed by Access Economics. It shows 
that the Syntroleuni project offers considerable positive benefits to the Australian economy. 
The study forecasts over S2.0 billion in tax revenues to the Commonwealth over a 25 year 
time horizon and adds to Australian net economic welfare by a present value of S3.6 billion. 

Employment Benefits 

Access Economics estimates that during construction employment will increase nionally by 
4.000. In the early years of operation employment will increase by about 2.000, due to the 
Syntroleum Project. and this will increase to 4.000 in the later years up to 2026. 

Greenhouse Impacts 

The Syntroleurn process also has net benefits with respect to Greenhouse impacts. The use of 
natural gas for synthetics keeps a significant amount of carbon locked up as hydrocarbons 
instead of released into the atmosphere as carbon dioxide (CO,). The Syntroleum process is 
more efficient than similar processes for the production of synthetic hydrocarbons. 
Syntroleum is continuing to do research at their Pilot Plant in Tulsa and the elements of this 
research will he continued at the Burrup plant. Many incremental improvements have been 
made in the last 10 years and it is anticipated that these improvements can continue to he 
made. 

Air Quality 

The project will produce about 2.340 tonnes of nitrogen oxides (NOx) per annum and minor 
amounts of other air pollutants. A two-part assessment of the air quality impacts was carried 
out by CSIRO Atmospheric Research. The first part of the assessment modelled the potential 
for creation of photochemical air pollution based on the emissions from the plant. The model 
results demonstrate that none of the predicted values exceeded the National Environment 
Protection Measure (NEPM) standard and that the worst-case predictions with and without the 
Syntroleum plant were essentially the same. The second model assessment predicted the near 
source effects using the AUSPLUME model over the full 8760 hours of the year. Ground-
level concentrations under normal operating conditions were all below the NEPM standards. 
Ground-level concentrations under emergency operating conditions were all below the NEPM 
standards outside the plant, but there were potential exceedances of NOx within the plant 
boundaries. These exceedances are highly improbable due to the very few hours per year that 
the emergency generators are used combined with the low number of hours that the weather 
conditions needed to cause the exceedances occur. Impacts due to sulfur oxides (SOx), 
volatile organic compounds (VOCs), particulates and carbon monoxide (CO) were negligible 
in all model simulations. 
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Water Quality 

During the construction phase. erosion and sedimentation control measures will be 
implemented at the plant site and over the pipeline routes, to ensure that soil is not washed 
into King Bay. During operations. wastewater will be treated and then evaporated, with the 
sludge being trucked to the Karratha landfill. Stormwater that falls on a critical 15 - 20 
hectare area of the plant will be co]lected in a first flush treatment system. This first 12 mm of 
stormwater (1,800 2.400 ni') will be treated and then sampled before discharge. If the water 
quality meets the I)EP requirement it will be discharged to stormwater and eventually King 
Bay. If it does not meet the requirements it will be treated further and then evaporated. The 
runoff after the 12"' mm of rain should be relatively clean and will be discharged with other 
runoff. 

Flora and Fauna 

Astron Environniental Pty Lid has prepared Flora and Fauna Reports on the Plant site / 
Hcarson Cove Road area, the product pipelines and the gas supply pipeline route (Astron, 
1999a. 1999b. 1999e). The Plant site is largely disturbed from past operations and lacking in 
species richness. l]iere will be some areas where existing vegetation will be removed, but in 
general Astron has concluded that it is likely that no restricted, threatened or priority listed 
species will be detrimentally impacted by the proposed development. 

The gas supply pipeline will be aligned through previously disturbed corridors that are at 
various stages ot revegetation. The most significant impacts from the construction of the gas 
supply pipeline vill be on the drainage systems that cross the pipeline route and loss of 
significant vegetation and flora including priority species. The product pipelines will be 
within the extensively disturbed and weed infested road reserves for the majority of the route. 
The removal of vegetation along the product pipeline will be minimal, nonetheless some 
vegetation. includinu priority species will be removed. 

All priority species ill be recorded and tifiv percent of each priority tree species that are 
destroyed will be replaced in a native garden to ensure continued species diversity. 

Aboriginal Heritage 

On the Syntroleum ()'FS plant site, a single shell scatter, designated P3051, which has been 
largely disturbed during work for a previous project. will become the subject of an appli'cation 
to the Minister to further disturb the site All other Aboriginal heritage sites will remain 
undisturbed or be preserved in situ. 

To ensure best management practice. Aboriginal representatives will be employed to monitor 
the preparatoiy earthworks. 

At one location along the product pipeline route, engraving sites will be preserved by 
diverting the pipeline route over a distance of 160 metres. 

At one location along the gas supply pipeline route, one previously unrecorded engraving site 
will remain undisturbed. by reducing the width of the construction corridor to 12 metres over 
a length of 40 metres. 
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Risk 

Granherne Pty Ltd has prepared a Preliminary Risk Assessment (PRA) for the Project. The 
following conclusions are based on the results of this PRA: 

The proposed GTS plant has negligible offsite impact with regard to loss of life off the 
site. 

The site area external to the plant fence but within the site boundary will be impacted by 
site events This area will be signposted as being private and negligible public risk is 
anticipated. 

The risk of fatality at the easement boundary, due to a release from the product pipelines 
is being investigated and revised from previous assessments. 

The risk of fatality at the easement boundary, due to a release from the natural gas supply 
pipeline is within the EPA risk acceptance criteria of five in one million per year. 

Management Strategies 

Environmental Management Plans will be written for the construction of the four parts of the 
proposed project. An Environmental Management System will be developed for the 
operation phase. 
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during the eomistrueti in of the plant 
that are removed will by removed during 

I - 
identilicil on the (J'l S plait site and 

and pipelines 
replaced in the native garden. All construction of the project 

the pipeline routes priority species will he represented 
in landscaping or the native garden 

A large 1)1( 11)01 lion of the plant and 
road ic hoeatmomt site is disturbed and 

Maintain the abundance, species lacking in species richness. The 
diversity and geographical Six broad launa habitats were remainder of habitats are well (tearing of signi ticant fauna 

Terrestrial fauna distribution of terrestrial flttiiia identi lied on the plant site, represented on the I311rrup and most habitats will he minimised 	All The project is likely to have 
specially protected Protect Specially Protected speeies are widely distributed disturbed areas will he rehabilitated a minimal impact on 
(Threatened) fauna ('I hrcatened) Fauna, consistent with live broad fliuna habitats were thtroughotit the I'ilbama. It is unlikely to encourage fauna species back to terrestrial fauna 

the prosisions oh the \Vildhik dentitied oil the pipeline routes that any restricted, threatened or the site. 
('onservatiuiii Act I Qso, priority listed species will be 

detri miientah I y i nipacted by the 
po iposcd developnient. 

,\Iarine ecology 
Maintain marine ecological integrity 

and biodivet-sitv and ensure that any 
l'hie en'. ironnient Stipportsa diverse 
range (it species iricluhing fish, 

i'he Prucct is not expected to have 
l)istumhanee of the marine The project is likely to have 

tneh ud tug sea lloor. 
flora 	fauna marine 	and 

. 	 - 
impacts on locally signihieautt molluscs, coiahs, itsai uie mnaninials, 

any direct t nipact upon the marine
. emlv ironmncnt will he nimnimised a negligible impact on the 

. 	 . 	. 
marine eonimun it cs are avoided, turtles and nliglahoty waders. 

city iron men I. marine environment. 
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THflhiiii.N I1rT Issue jit:iii Strategy (p'siiiL 
I 

H Ic plant site will not have any direct I 
Maintain the ecological function. Impact II0Tl the King Ray itiaiigrove 'the only liquid discharged horn the 

Marine ecology ahinidanee, SPeCIeS divetsily and Mangioves in King lfaV OcCin itoitli k-ollinitillity 	A small pnt'tiott iii site that may end tip in King Ray ' I lie project is likely to have 
- 

mangrove communities geographic distribution of is cit of the plant site iltailgi'ove cuititnuility will he will he treated stormwatcr front the 
1111111 niaf Impact on the 

 
ittangrove conlmiinmtics, impacted hir constructioit 01 the tirst 	lush' trcatmnetit system. 	I 

mangroves in King Ray. 

product pipeline 

Marine Ecology 
Maintain the ecological 	unction. 
abundance, species diversity and 

I lie I )aiiipier Aicliipclago supports 
a variety of coral 	eels, sslierc over 

Ic l'iojcct is itot expected to have 
No ii iscliarge to coral Coninititi tics I he project is likely to have  

(oral coniimiunities geogi'aphie disti hut ion of coral 	eel two liunihted species ofscleraetinian 
any if ircet I nipaet upon the coral . 

mantle cnvirotmnleitt 
a negligible i mlipaet on coral 

commuit i tics, ci ira Is have been recorded 
cilulittiuti tics, reefs 

I lie ( i IS plant site consist of 	liiiir Moderate amounts of cut and 1111 will 
rmsitoi Iaiiifform units -  rocky lie requited to cnsuic the road and I lie plant will he situated in the 

Outi2i'ops and scmcc slopc 	. ..all plant site are abuse 	lie I in1(11) year Iiicdontinantly flat noiieni section 'tl 
I lie piojeet is likely to liase 

I .andforrmu. drainage Maintain i'eprcscntatis c landloinis drainage gullies and allus lal liii ic, storm surge level, 'Ilic pipeline routes 
of the site, 

a minimal 	impact to 
and site hydrology and natural stirfcc ssaiei drauiage. ntiid llatsamf ilisturheif land. 'the billow cxistulg nifi'astructurc and will Iandfbnus, draitiage and 

dtauiaite flow on site is fl'oni 	lie require minmial changes to landfurms A tiumher ofculvcrts will he 
site hydrology. 

soiitlieni iocky lulls to northci n Possible disruption to drainage constructed to assist drai liaise rif 

tidal flats patterns. surface waters to the tidal hats, 

I. and forum, (Ira i nage lo protect the hvdrologiea I mole of' 
I lie peak water level associated 
isitli stoi'nt surge liii a I 	in 	0(1 year 

I he lie gb t 01' the plant and road 
is ill be above the I in 1(10 \'ea r 'l'lie project is likely to have 

and site hydrology the hood plain so that any changes -stot iii is 4 ()in Al II). is ohm 	the tidal 
Disruption to tiatum'al water flows stonmi surge. 'l'lue nlaiti drainage ncgligihle impact on the 

Impact ofhiglt floss' (10 lot result in unacceptable 
flats north 	if' the pi oposcil plant p 

during logli flow events. through the (il'S plant site will he site liydiology and iht'ainage 
events ettvirontitetital immmpact 

site, piped through to outlet in about the fitriitg high floss' events. 
same locatioti. 
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POLLUTION MANAGEMENT 

I Insure that gaseous emissions, 
ii Oifl tli iS propoSal in isolation 
and in coiiihinatioit with 
emissions from neighbouring Modelluig iii oxides ii) iiitroticii I 
sources and backgrsrurid (NO,), nitrogen dioxide (N().), Air quality modelling undertaken f 
concentrations, (Ili not cause nr'znrrre tO,) and respirable tile operation of the Syntroleunt 0! S 

All ctliinPrincnrt is ill be best 
Emissions frrrrn the 

ambient grrrrrnid level particulate (I'M 	) nRlns'ates that the plant showed that noire 0) the 
practice 

iecirrrnnlonry and maintainer! to a high 
propoSed (iFS plant will 

Atmospheric Emissions eoiieentratinrris to exceed crinent ernncerntratiorrs of these predicted values exceed tire NEI'M 
ti 	hieli is ill keep comply with tire acceptable 

a Applies to all gaseous 	nd appropriate criteria, or cause an P0l1titint5 at Karrathir and at staniiard ninitsirle site boundaries 
..nuirir All reasonable arid to a nnrrir standards and1)11' 

particulate emissionis enivironnicirtal iii' lrnrnnari lrealtli l)ampicr are isell t'reloss the all l)urirng rinimnial operati inn crntrdiirorns, 
practicable inicasures isill be taken 

reqn u -Cirreilts and are likely 
aiflenit 	problem 	ann! qrnaIit 	criteria adrninieni liv 	1)11' levels only exceed (ire N EI'\l .. 

to i'edrin,e ennri ssnoris, to have negligible iiripact 
to) tIse all reasrinnalnie and Iteu,eiic leicts nine akin sic)l belois-  standard inside the bniniiidaiies during ott tire ens irrrnmneirt 
practicable irreasnir'cs to ninininnnrse those cnnrisidereni acceptable liii eyclurnne erniiniitrorrs, 
the discharge ol'srgnrf'rcannt residential area,, 
atrinospheric is astes such as N( Is 
SOs, invnjmnrcan hons, IOXICN. 

par ireinlates and siinrrkc 

A itibnerit N( )x Inn Sc) s troin tIre 
prniposal shniulnl be eirrrnpared 
with tire NI' I'M )'nrr .'\rnnbicnit Air 

Air quality rinirnlcilinig nuder tnrkcrr for 

Qninnlniv 	aridhay be cornnpared to 
rue opciation iii tIre Sytitroleum ( 	IS Al) equipment will be best practice 

other stanrdaots r ecognisedrn 
At mospheric 

 
emissions 

Existing arobreini NOx levels anc 
plant plant showed tha rh t 	ine oftine technology arid rrnairttairrerl tn 	a high 'l ine project is likely to has e 

aira .  siell belrris 	the NFI'Ni 	t'nnr Annibreint 
predicted NOx 	attics exceeded tire stinridard , which will keep emissions a negligible Nt )x irirpael on 

Nox 
It gas turbines are to be used then An Qnnalntv NI:i'M standard rrutsrde tire plant to a urirnirnium All reasonable and the nearest sensitive laud 

the F1'A 's ('onidarice Err the 
bnunindarres. practrealnie rrrcasures will be (akcri rises. 

A 	 iv ii 

	

SscSsnlent nil I 	orinrieni is :  
iaS turbrrws will riot be part of this to reduce emissions.iemissions. 

Factors relating to rixinies iii 
i'rnject. 

ri itrogeri shrnirld be rrnet. 

Air quality tniodci I iris tiridertakern Im 
As above ( ui'rcntly the only Sources ofnrzorie the inperatiorn of tire Syntroleum (il'S 

Al) equiprinerit will be best practice 

inin Predicted ambient nize 	es els in site are those crenitcil by tire plant showed 	ri ed that une of the teehrnoiogy and nnaintaincd to a high line project is likely to have 
Atmospheric Emissions 

frrinn the proposal should be rrrrpaet of snuni ight nm 	cx istrrng N( )x predicted On  levels exceeded the 
standard, which will keep erniissinrtrs a negligible  photocincrirical 

l'hr.rtochemical Smog 
compared with the Ni:  I'M for and \'O( 's from vehicles and other N EI'M standard . 	there is tire potential 

to a iririninnunin All r'casonnahle and srrrog irrnpaet on 	tire nearest 

Atnibierit Air Quality pmnrjects, for smog 	as On) i'tnrrnration in the 
prztetieahle measures will be taken sensitive mind rises. 
to redtice ernnrssiorrs, area. 

Atmospheric Emissions 
As above. 

litre to tIne unnnievciopeni 	rattle of 
. 

the plant site. there are e rurreint lv [to 
,. 	 . line protect is nut expected to have Disiarnee to the nearest sensitive 

'lire project is likely to have 
a negligible odnrur rtnnpact 

()dnrur 
No unreasonable nnpacts at - ' 	, 	. 

sources n) i nrnirrur m the crc in 	iv sit 
any 	impacts of the nearest sensitive 

' 
arid use is over Ii kiiornnctres fronn 

on 	the nearest sensitive    boundary of the plant , 	 ' 
tine plant. 

iari 	rises, the purposed 1,1'S plant site. 
arid uses, 
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Environmental  

1liiiilcplieric Firiisiiius 
I lust 

(t) larsure that (lust generated 
ifuririg eoIrstrnciriirt and operation 

does not cause any cnvrronmcntal 
or human health problem or 

- 
sii_'rtifieanrls 	Iiiiiet irit 	airreTuts - 
and 
titul 	Se 	,ill 	isi-itialtic 	arid 
liii nkilde 	rircasitnes lii iintiuTli-_ 
airborne dust 	 - 

fli 	h1V2ii.iiiiiiiiI 

I 

Much iii the proposed 	lant site p 
consists 	if 	.ilTitrl\ 	tishuthif 	land 

I 	ii ii' 	t. i 

I )urrrig Currstr uetion there is the 
potential 	or short term increases 	ri 
local incidence of dnt due to 
seTri'raisrli 	ele;tiiiiit_ 	eartltrtri,s tilt! 

ill 	tics 	trIll 	111.1-_trilt! 

I 

Dust suppression resources is ill he 
- 

available during the Constructroti 
p hase to niiriinirse dust cnrrscrons. 

	

oails is 	tb the potential to eenertntc 
lust 	is ill 	lr 	i_si_red rlijruin' 

ti _ttlsr 	Ii 

I 	Dust and parliculates burr 
the site are likely 10 have a 
ucelrgrhle environmental 
impact. I lie distance 
between 	the plant site and 
nearest receiver 	is ill 
niurrinrrtse 	the pisstliilntv itt 
inntnaci oir fie.nlihn, ivelfare 
and amenity 

ii nurirnitse greenhouse gas 
eiiiissiI,tt 	ri 	itrstiiltite 	ti_i ill, jild 
cilui._i 	etiti-_siririt 	pet 	111111 	ptl 	i 
ri as 	hiss 	as iC_isllri_itlti 

pi;ieitLtlulc i 	lii 	ilillitsi 	itt-_sHirts 	tirirri 
liii itrritrt 	I (51_ill_ 	It 	ii ill 

lo iritrirtate rzrccrtlroosc v'as alter riatis e_ less energy ci ticierit fuels 
nnileiiaku.rr diutiriti 	tie niper 	niiiirial 

. (irecrrfrousc gases reduced 
crnrrssuiuris 	ni accordance ssrilr file I leic 	tue 01110111 	1111 srirutces of irias ci entoally tesolt nit global 

life of,  (Inc 	facility 
-is contpar-cd to other rises 

,rt-eiifioiise ( .ass I 	ianri.- rs 	ink t 	Ofli erittiil riti uti eeiiltiittse t!as eniissilrns 11olo rIte uliniate chance 	l'ruiitrnetniti itt Nletlrtsls for production 	willmel title _ of rnatun al gas and other - 
Imitate ( 	lyturiie 	1992. and 	itt 1 	posed hut_tint site Ssttinileruiit puiifscts 	suit 	result 	iii 	a 

tiC rirrist citn_tent ways of crcatini! I nrietfioils of produeirru 
ui_crniifaui_e 	is ith est_itiltstted tisric cit_nTIS 	0111 tent and less ( 	it 

Pt nil uiets, 55 here greater anroultis of 
sirrrtlan 	prirulitcis • 

tmniniiiutiu ealtfi and State policies i•itiitliiiit 	t I unlijet 
rtaitli at 	has are i_ruts cried to liqtitml 

nrclmnfini 	I 	l'\ 	litter 	iii 	t 	rotil:itri_i_- arrul less ( 	( ). is lost 	ri the 

Nit I 2 	M tnt mist rig S reeithouse atmniosphere. 

(',ascc. 

Mal ntai it (ii improve the qualtty 
of surface and tirtitunidnu atei to - 
ensure that e\tstirt2 and potential Surface ssaier 	tipicalls 	ilitsus Trontli All areas of the plait site will be 

\'r a(er Qijali(s 
(isi.s 	rtii.ltidtnig i_i_it 	y,ti_rli in 	nr 	lie itni_Isi 	uritni 	p 	upli 	pi. - litrnuptsin 01 i.\tstInt_ if rain t{m_ 

stied urn 	liardstarnd surfaces and link 
I hi_ti. is lrku_I 	to be 

• 
Stir face and utrotundis aten 

iilatnnterianice are profeetcit. pretlimtiittiarrils 	ri tfrarntaite clnartitels patterns 	I oterifral horr rrmrpaet on tidal 
to lfr 	uvastewater treat rirent svstermr.- 

- negligible iritpac( tin 

qural t ty 
(till St sti. ill ii t tli the Nat ti_sn ii Itt it be 	t ii 	is 	ti. 	p 	i ukif 	it It. us arid nuts i_me nt 	stor iii 	uroc 	flood trig and 

During cirnstrnictton all up-slope 
curface or grururnd usaters in 

\'nater Quality Marrauerncrtr - - 	- 
fan 	i,tif into alluvial depimsiuttiris water qrtalrtv rurto If will he d icr ted away I rirm 

-- 
 

the project area 
Stratcuv and tIre draft \\-A  areas on the hisser slopes - arty con tarnrnatrorr 	Nit ivastess ater - 

- - 
nuidel tries for I- rcsfi and Marnrrc f rum p1 an t processes. 

\Vatcrs (Il'\. 1()93 ).  
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Issue If 

I 	Maititaici 01 	iiiipi 05 C 	lie sjual it\ 
of mar 	me water, scd nlcnt and 
biota Consistent with tire National 
\Vater Quality Management 

Vater QuaIit Sti ategy and the di alt \VA 
Waici quality in Mci iiiaid Soiiiid is 

I hew is no anticipated impact on the 
SIuppiiii 	nioveineiits nil be 
nianaised in aeeordancc n iii Ilie pi'tqeet is likely to have 

Marine ssater sedimneitt 
and biota quality 

( itiidelines t'ir Fresh and Maiine 
Waters (EPA, 	99_) amid the 

.; 
eiirrentl 	il 	uh quality 

quality of niai inc waters, sediment or 
hiota. l)ainp;er Public \Vliarf rciilation, a negligible inipaet tin 

Southem'n Metropolitan (oastal and procedures. marine water 	l  ual tv 

Waters Study (1)1 'I' 1990)   and to 
niatritain the widest possible 
range of environmneirtal values 

Where possible, waste should he 
niininiised. reused of ieeveled All solid waste ss ill he disposed of' 
liquid and solid nastes should lie to Karratha landfill fit accordance 

Land 
treated on site or disposed tifoti 
site at an appropnute land till 

Fill neiterials associated ss ith the 
\Voodside Pipe ('oatiiig Plant and 

A siniiitieant aimiourit ut solid and 
- 

with Shire of Roebotimiie and DIiP 
requireilicrits. Re-use and recycling 't lie management of solid 

I 	quid and solid waste ticility. 	Wheie thus is riot road ssiiiks. including non 	oie 
liquid waste will he generated dining 
the constructi in and operation phase 

opportunities will he explored or liqumu waste is likely to 

disposal teasible. eoritarnuiated nlatei al concrete and mangrove mud spoil. . ol the project wherever practicable 	Liquid wastes 
have a negligible impact oit 

should lie managed iiii site iii are present un 	the plant site, will be treated in the Wastewater the environment. 

prevent groundwater and siirtuee treatment system before being 
water et intami nation or risk to evaporated 
public health. 
I nsure that rioi SC I nipae tS 
emanating troni the proposed [lie are currently no existing ("oimstruetion and operation 

No n-cu eniical cmnisslo ins 
plant comply with statutory sources Of nOlSC in the vicinity of Noise will he generated during the equipment will not exceed the 

'I lie project is likely to have 

Noise 
requirerilents and tiicet assigned the plant site. The nearest noise construction and operation phases of a negligible noise i rispact 

 lowest 'ssigned levels specilied in 
tionse levels SPCCI tied in sensitive penises is os er (ikmn from the project. the Environmental Protection on the nearest sensitive 

Erivirortrnerttal Proectioni (Noise) the pioposed plant site. (Noise) Regulation 1997 land uses. 

Regulations 1997. 

Non-chemical emissions 
Marnage potential impacts from 	

I 'here 
light overspill and comply with 

is currently rio artificial light Light spill is not anticipated to cause Lighting will he designed to best light overspill is likely to 

I ight 
acceptable standards. 

source in the project area, any i rnpact on the en Virorl nilent. practice and incorporate Australian have a negligible impact on 
Standard guidelines, the cnvirotlnient. 

SOCIAL SURROUNDING  

The proposed plant has 

Ensure that risk to the public is as .. 
I lie nearest sensitive land uses are 

m  A Preliinary Risk Anal sis was negligible nffsite impact 

Public Safety 
low as reasonably aehies able and 

. 
complies with acceptable 

Dampier, 6km from the site arid 
. I lie risk of fatality froin the release of tindertakern for the plant and 

pipeline routes. Recorrnmeridatioiis 
with regard to loss of life. 

1 lie risk of fatality tIne to 

standards. 
I learsomis ('live, 2km fmormi the site. 

hazardous liqtnds and gases. 
to reduce risk will he incorporated release from the pipelines is 
into the plant design. considered low and 

acceptable. 
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EPA Objective Existing Environment flhiii. 

-Osuic that risk is rIraIl:Igc(i to 
I I 

mccl the lI'A s criteria tkir 
A i'relinrinarv Risk Artalvsis has In 	eneiui "Good Engineering 

Public Safety 
individual tatality risk off-site 
and the I)ME'  s requirements in 

been iindeitakcrt iii accordance cc tb Ihe i isk of,  Ilitality 	loin the release of 
l'raetiees'' and Staridaid Industry 
Codes of design and eoiisttueltoi 

ftc project cc ill meet 
Risk and I laiard _ 

respect ot public sality CotisiSterit 
the ii'A Interim Guidance note No. 
, 

hazardous liquids and eases, 
will be used to ensure risk is 

established Criteria 

cc rtlr Ei'A 	lrrterirrt ( itiiitance ' iirininiiscd. 
Staterrient No2. 

insure that toads are maintained Ilium up road is eminently scaled will) 'I luoniglm traftie to be i'etained oil all 
Public safel.% or uimpioced and toad tmattie one lane Ill eati tlirectitun 	I Icaisomi local roads during the constructiorm I learson ('nyc Road cc ill he lmpmovcd public access to 

Road Iran sport and tra tic nramnaged to meet an adequate ( o'c Road is cu ri emit lv [][)scaled phrase to miii ni 'ni Sc delays 	S hot t u pgrmiicd and i eat igned pm ovid ing a I lea rsomi cove all tug 
imiipacts standard itt level of service and and pi turmarils uwd by the public it tichavs niav be necessary dilling some sot-lane scaled mtad I learson ('nyc Road. 

satt.'tv and NIRW.'\ rcquiieiricnis mccicatiouial pitioscs ectnstr'tictiorm activities leg 	blasting). 

hi) irisuic that the lii ollOtl 
I lie plamit ccitt be sited to as omd 

complies cc ith the ieqrtriemitcnts of ilurteemi at'ehiaeological sites ate d isturbattee to Archaeological sites 

the Aboriginal I let itage Act located on or ni close pmoaimtrliv to 
All ate hiacologica I sites, cvi lIt the I mnpac Is will be red need by 

l972 and the pioposed ( 	I'S plant site, 	A total 
c\ceptitu 	ot 	I 	will remain restricting or modityi ig disturbance 

('ullure and heritage 
(n) l:rrsume  that cliamiges to the (it 	3.5 srte 	lie cc ilIum 	lix) 	tidies of 

undisturbed or be prescred in Situ. areas, clearly marking drstiirbairce lIre project will have 
Aboogitial culture and 

biohonicat and physical tile pisiposed gas supply pipeline 
l'h)5I 	a previously disturbed shell tunIs, kneing areas. mintmimal 	iipaet on 

heritage 
cmtvironmctit resultitig trout tIre route. A total oh 	t 	sites lie scithit 

scatter. 	ill become subtect otan l)uring earthtwtirks tin areas of Archaeological sites. 

project (to riot adversely alfccl 100 metres iii tite proposed prnhuct application to the minister to turiher ground that have riot previously 

cultural associations u itti the pipeline. it rttuib tIre site, been disturbed, Aboriginal 

a rca. representatives will be erriplitycii to 
moon tor preparatory eartliworks. 

I dent i t- any areas whimeh are iii 
close proximity to the proposal 

("ullure and heritage that are listed on tire Register of 
I lie I )ampier Ar ehtpelago 	5 

lire areas listed on the Register of the I he areas listed on the 

Register of the National the National Estate or those areas 
reg istered on the National Es tate. 

National Estate will riot be impinged NI) action required. 
Register 0!' the National 
Estate will riot he impirtged I state ott the lit term in list, under tire upon by tIre project. 

A ustral ian I leritage Comriiissioti u 1,01 by the project 

Act l975. 

Visual arrien lv of tire area 
adjaeerrt to the project sltould riot I lie aver-age height ot'plarrt structures 

. 
cvmll be I 2 riietr'es arid up to 3 	rlietres 

The visual impact oh' the plato will !rnprovenienits to the 
,es(hetic be umm(iLlhy aticeted by tile 

1 lie 	ro pposed site is 	ttniemitly tor the flare stack. 
- 
hi t svrth the Industrial Lotting. I learsorn ('ove Road will 

Visual arneritty and 
recreation 

proposal. 
Not to Corrihitomilisc rceteatiomial 

umrdcc eloped and disturbed, \'isual 	impact friirii the pipeli mes will 
I lcar'soni ('tnve Road svill be allow l,etter access to 

- 
lie rrimrnnrmal as they will be either upgraded and realigned, providing a I learsori (ove tir 

uses of the area, as developed by 
urmdergroumid or at gr ourmd icc-el - lcvo-lamie scaled road recreational pltrposes 

planmomugagencies. 

1 November 1999 	 HLA-Envirosciences 	 xvi 



Chapter 1 

Introduction 



I 
tFitrO1eU1Tl 	 Introduction 

1.0 INTRODUCTION 

This Consultative Environmental Review (CER) has been prepared by HLA-Envirosciences 
Pty Ltd (HLA) on behalf of Syntroleum Sweetwater LLC (Syntroleum) for the proposed 
development of a Gas to Synthetics (GTS) plant on the Burrup Peninsula in the Pilbara 
Region of We.stern Australia. The purpose of this CER is to identify and assess the 
environmental effects of the proposal, and to describe the measures Syntroleum would take to 
manage and minimise any adverse environmental impact. 

	

1.1 	The Proponent 

Syntroleum Sweetwater LLC of Tulsa. Oklahoma in the USA is the proponent of the 
proposed development. Syntroleum Sweetwater is a partnership between Syntroleurn 
Corporation and Enron Capital and Trade Resources Corporation. a subsidiary of Enron 
Corporation. 

Syntroleum Corporation is a public company listed on the NASDAQ Stock Exchange with a 
market capitalisation of approximately USS 180 million. 

Enron Corporation is a public company listed on the New York Stock Exchange with a 
market capitalisation of in excess of USS35 billion. 

	

1.2 	The Proposal 

In order to gain a thorough understanding of Svntroleum's proposal it is first necessary to 
understand the leading-edge technology upon which the proposal is based. 

1.2.1 Background Gas to Synthetic Hydrocarbons Technology 

The technology for converting natural gas to synthetic hydrocarbons (GTS, also known as 
Gas to Liquids or GTL) has been around for over 70 years. 1-lowever, it is only recently that 
technological improvements have arisen that have significantly reduced the cost of GTS 
production. These technological improvements have now reached a stage where GTS 
technology offers a commercially attractive alternative to traditional oil refining and liquefied 
natural gas (LNG). Most major international oil industries companies are now investing 
considerable sums in researching and developing GTS technology. 

GTS technology originated in 1923 when two German scientists. Franz Fischer and Hans 
Tropsch. discovered the catalytic conversion of carbon monoxide and hydrogen (synthesis gas 
or syngas) into synthetic hydrocarbons. Fischer-Tropsch chemistry, as it became known, has 
since been explored through numerous industry and government funded projects around the 
world. Germany used the process during World War II to produce diesel fuel from coal after 
being cut off from oil supplies in Romania and the Caspian Sea region oil fields (International 
Petroleum Encyclopedia, 1998). Sasol. of South Africa has been involved since the 1950's 
following trade embargos associated with apartheid. Sasol now produce 150.000 barrels per 
day (hbl/d) of synthesised fuel from gas derived from coal. 

While the effectiveness of Fischer-Tropsch chemistry has not been an impediment to 
implementation of the technology, previous attempts have questioned the economics of the 
technology. 
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Recent advances in GTS technology and economics, a growing interest in developing gas 
fields remote from markets without the large capital costs of LNG technology, and an 
increasing need to utilise associated gas from oil fields for environmental reasons, have led to 
a resurgence in the industry's interest in GTS technology (Knott. 1997). 

The Royal DutchiShell Group has constructed a specialised GTS plant at Bintulu. Malaysia. 
which was brought on-stream in 1993. In 1997. Exxon announced negotiations with Qatar 
General Petroleum Corp. (QGPC) to build a 50.000 to 100,000 bbl/d GTS plant in Qatar. 
Sasol, Phillips Petroleum and QGPC are currently investigating the feasibility of a 20.000 
bbl/d plant. also in Qatar. Sasol and Che\Ton Corp. have joined forces to build a 20,000 bbl/d 
GTS plant in Nigeria. Sasol and Norway's Statoil are investigating ship-mounted GTS 
technology to exploit offshore gas fields (Saunders. 1998). 

1.2.2 History of Syntroleum and the Syntroleum Process 

Syntroleum has developed a proprietary Fischer-Tropsch process, the Syntroleum Process®, 
for the conversion of natural gas to synthetic hydrocarbons. The Syntroleum Process is an 
elegantly simple method for converting natural gas into synthetic crude and specialty 
chemical products. Through technology improvements on established gas conversion 
methods, the Syntroleurn Process offers a level of cost-effective performance and simplicity 
never before achieved. 

Syntroleum was founded in 1984 by Kenneth Agee. It was Mr Agee who first conceived of 
an improved synfuels process based on a different method of syngas production and 
hydrocarbon synthesis. From the beginning, the goal has been to design a natural gas to 
synfliels plant that can operate eflicientiv, on a small scale. and at a cost which is competitive 
with oil (in the USS15-20 per barrel range). 

Early laboratory work confirmed the process and led to the issuance of the Company's first 
patents in 1989. In 1990. Syntroleum completed construction of a 2 bbl/d pilot plant and 
successfully completed numerous plant runs to verify the design basis. The pilot plant 
contInues to be used to test process and catalyst improvements, reactor designs. develop 
operating procedures and provide detailed technical information needed to transfer 
improvements to lull-scale designs. 

Syntroleum Corporation has licensed the Syntroleum Process to major petroleum companies 
Including Texaco Inc.. ARCO, Marathon Oil Co., Kerr-McGee, Enron, and Argentina's YPF. 
As well as licensing the technology to the industry. Syntroleum's corporate vision has always 
included the construction and operation of their own GTS plants utilising the Syntroleum 
Process. Syntroleum's proposal to build a GTS plant in Western Australia would be the first 
commercially sized plant of it's kind in the world. 

A detailed description of the S ntroleurn Process is given in Chapter 3. 

1.2.3 Burrup Peninsula GTS Plant Proposal 

Syntroleum intend to construct and operate a GTS plant within the King Bay - Hearson Cove 
Industrial Area on the Burrup Peninsula of Western Australia. The GTS plant would utilise 
the proprietary Syntroleum Process to produce 1,240 tonnes or 10.000 barrels of synthetic 
crude oil per day (bbl/d) using approximately 135 Terajoules of natural gas per day (TJ/d). 
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The synthetic crude produced is able to be refmed into a range of specialty products, as shown 
in Figure 1.1. Products will be stored on site and transported via pipeline to Dampier Public 
Wharf where ships will transport the products to domestic and international markets. 
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Figure 1.1: Syntroleum Specialty Products 

In addition to construction of the GTS plant, Syntroleum' s proposal would require the 
following ancillaiy components: 

The realignment of a section of Hearson Cove Road, including improvements to Burrup 
Road; 

The construction of a natural gas supply pipeline from the Woodside Onshore Gas Plant 
to the Syntroleum GTS plant; and 

The construction of product pipelines from the GTS plant site to Danipier Public Wharf; 
including improvements to the wharf 

Syntroleum's GTS plant, together with the ancillary components listed above are collectively 
referred to in this CER document as 'the Project'. All components of the Project are 
described in detail in Chapter 3. 
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The key characteristics of the Project are illustrated below in Table 1.1. 

Table 1.1: Key Project Characteristics 

Project Purpose 	 ' To produce synthetic hydrocarbons from North West 
Shelf natural gas 	using the proprietary Syntroleurn 
Process, for sale to domestic and international markets. 

Project Life 25 + years 
Project Value Approximately A$500-800 million 
Major Project Components 1,240 tpd (10,000 bbl/d) Syntroleurn GTS plant; 

5 km Gas Supply Pipeline (from Woodside LNG 
plant to Syntroleum GTS plant); 
8 x 4.5 km Product Pipelines (from Syntroleurn 
GTS plant to Dampier Public Wharf); 
Realignment of Hearson Cove Road. 

Plant Location King Bay - Hearson Cove Industrial Area 
(adjacent to 	the 	intersection 	of Burrup 	Road 	and 
Hearson Cove Road) 

Plant Site Area Total Site Area: 74 hectares 
GTS Plant Area: 50 hectares 
Plantsite Construction Laydown Areas: 10 hectares 

Plant Facilities Syngas Production (ATR) 
Air Compression Area 
Syngas Compression Area 
Hydrogen Recovery Areas x 2 
Fisher-Tropsch Section 
Catalyst Reactivation 
Paraffinic Oil Hydroheater 
N-Paraffin Fractionation 
Paraffin Product Separation 
Hydor-Isomerization / Dewaxing 
Lube Oil Distillation 
Product Storage and Transport Area 
Utilities Areas 
General Plant Areas / Boiler 
Firewater Area 
Bio-Treating System Area 
Stormwater Runoff Treatment and Storage Pond 
Control Building and Electrical Room 
Warehouse and Offices 
Plant Access Roads and Car-Parking 

Plant Operation Continuous - 24 hours per day, 365 days per year 
Shutdown time Orderly shutdown - 2 hours 

Emergency shutdown - 10 minutes 
Plant Storage Capacities Sixty day storage for all products 
Inputs: 
Natural Gas 135 TJ/d (from Woodside Onshore Gas Plant) 
Water Approx. 3 ML per day 
Power Supply Operational power generated internally 

5 MW for 8-24 hrs during start-up 
3-5MW for shutdown. 
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Gaseous Emissions: 
Carbon monoxide (CO) 525 tpa 
Carbon dioxide (CO,) 1.16 Mtpa 
Oxides of nitrogen (NO) 2,340 tpa 
Particulate matter (total suspended) 115 tpa 
Sulfur dioxide (SO) 45 tpa 
\'olatile 	organic 	compounds 170 tpa 
(VOCs)  
Process Effluent Discharges Nil - process water to be evaporated (approx. I .6ML/d) 
Waste Sludge 20 - 30 tpd 
Stormwater 12 	mm 	'first 	flush' 	stormwater 	impoundment 	/ 

treatment 	system 	to be 	installed 	for process 	areas. 
Discharge to King Bay following treatment. 	Sent to 
wastewater treatment system if off-spec. 

Noise Construction: 	Predicted 	max. 	LA10 	<35dB(A) 	at 
nearest residential area (Dampier). 
Operation: 	Predicted max. LA1()  29dB(A) at Dampier 
and 36 dB(A) LA10  at Hearson Cove. 

Risk 	 Less than 1 in 10° outside the GTS plant boundaries. 
I Less than 7 in 108  at zero metres from gas supply 

pipeline. 	- 
Less than 7 in 10 at zero metres from product 
DiocI ines. 

(:onstniction Period 	 Approximately 27 months 
Construction \Vorkforce 	 200-1.000 (peak) 
Operational Staffing 	 60-70 
Project 	benefit 	to 	Australian 	S3.6 billion increase in net economic welfare (at 5 
economy 	 percent real discount rate) 

S2 billion tax revenue over 25 years 
2.000-4.000 increase in employment. 

1.3 	Project Location 

As mentioned above, the proposed location of the GTS plant is on the Burrup Peninsula in the 
north west of Western Australia. approximately 1.300 kilometres north of Perth. The Burrup 
Peninsula is located on the western coast of the Pilbara Region within the Shire of Roehourne. 
The Peninsula extends approximately 20 kilornetres north of the coast into the Dampier 
Archipelago. The Peninsula is bounded by the relatively shallow waters of Nickol Bay to the 
east and the deeper waters of Mermaid Sound to the west. 

The Project location is shown in regional and local context in Figure 1.2 and Figure 1.3, 
respectively. An aerial photograph of the site is shown in Figure 1.4. 

The Burrup Peninsula is strategically located for petroleum-based resource development 
projects due to its proximity to the North West Shelf petroleum province. The Peninsula 
contains well developed port facilities and infrastructure. Major resource developments 
present on the Peninsula include Woodside's Onshore Gas Plant and the Hamersley Iron Ore 
operations. 
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The Burrup Peninsula also contains a number of significant natural, cultural and scenic 
values. Some areas of the Peninsula are listed on the Register of the National Estate and one 
area contains the world's richest known concentration of indigenous rock art. 

The proposed site of Syntroleum's GTS plant is located at the junction of Burr-up Road and 
Hearson Cove Road within the King Bay - Hearson Cove Industrial Area (Burrup Peninsula 
Management Advisory Board, 1996). The proposed GTS plant site has an area of about 74 
hectares. The-proposed GTS plant occupies an area of approximately 50 hectares within this 
site area. 

The largest township within the Shire of Roebourne is Karratha. With a population of around 
10.000. Karratha is located about 12 kilometres southeast of the proposed Syntroleum site as 
the crow flies (or 20 kilometres by road). Dampier (Population: 1,400) is situated 5 
kilometres southwest of the Syntroleum site. 

Full details of the location of all Project facilities are given in Chapter 3 

1.3.1 Land Tenure and Native Title 

The Syntroleum site including the proposed Hearson Cove Road realignment is situated on 
Uncommitted Crown Land (UCL). This land was previously the subject of a lease issued by 
the State under the Iron Ore (Hamersler Range) .4greement Act 1963-1964. In addition, a 
500 metre section of the product pipeline route and about half of the gas supply pipeline route 
is situated on UCL. The remainder of the pipeline lengths would be situated within existing 
road easements. 

Three native title claimant groups have lodged applications under the Native Title Act, 1993 
for land and offshore areas associated with the Burrup Peninsula. namely the: 

Ngaluma-Injihandi: 

Wong-Goo-TT-OO: and 

Yahurara and Coastal Mardudhunera people. 

1.3.2 	Site History 

Evidence of Aboriginal occupation of the Burrup Peninsula dates back 7,000 years prior to 
European settlement. This evidence includes Stone pits, artefact scatters and engravings. The 
proposed Syntroleum GTS plant site and pipeline routes contain some evidence of Aboriginal 
occupation, though not in the concentrations found elsewhere on the Peninsula. Full details 
of the Aboriginal heritage of the area and of the Project location are given in Chapter 4. 

The proposed Syntroleum GTS plant site was used- by Woodside Petroleum under a 
temporary lease in the early 1980's during the development of the North West Shelf Gas 
Project (NWSGP). The site was used for Pipeline-Weight Coating operations, pipe lay down 
and concrete batching operations. Disturbance included the importation and disposal of 
marine dredge spoils in this area. Following this use, the site was rehabilitated though to date 
revegetation has been largely restricted to a dense ground cover of the weed Cenchrus ciliaris 
(buffel grass) and a mid-dense cover of Acacia hivenosa. 
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1.4 	Statutory Requirements 

Preliminary details of the proposal were submitted to the Western Australian Environmental 
Protection Authority (EPA) in a Referral Document (HLA-Envirosciences, March 1999). The 
EPA subsequently determined the level of development assessment as a Consultative 
Environmental Review under Section 38 of the Environmental Protection Act. 1986. The 
EPA issued Specific and Generic Guidelines for the preparation of the CER, these guidelines 
are included inAppendix A. 

This CER forms the legal basis of the EPA and Minister for the Environment's assessment of 
the proposal. The CER has been prepared in accordance with Part IV of the Environmental 
Protection Act, 1986, the Environmental Impact Assessment Administrative Procedures, 
1993, and the Specific and Generic Guidelines issued by the EPA. 

In addition to the submission of this CER. the followi.g major approvals and licences are 
required to progress the Project. 

Table 1.2: Major Approvals Required in Relation to the Project 

I ,..,.1 	 i,. 	1 1) 
I LU! 	LU 	J1J!UVI LU 	UI!LL U'L 

realignment approval 1902 I 

Risk Assessment and Environmental Protection For inclusion in CER 
definition of risk contours Act. 1986 document 
Pipeline easement Petroleum Pipeline Act. 1969 Prior to approval to construct 
flpcline Licences Petroleum Pipeline Act, 1969 Prior to approval to construct 
Pipeline Construction Safety Legislation expected to he Prior to approval to construct 
Case (CSC) enacted by mid-year 1999  
Pipeline Operation Safety Legislation expected to he Prior to approval to operate 
Case (OSC) I  enacted by mid-year 1999  
I-leritaize clearance survey .'lhorigiiial licruage Act, Prior to approval to construct 

/972 
Project Environmental 	Environmental Protection 	Prior to approval to construct 

I  Management Plan(s) 	Acl, /986 

1.5 	Community and Government Consultation 

Syniroleurn has consulted with and will continue to consult with government agencies, 
industry and community stakeholders relevant to the proposed GTS plant development. 

During the early stages of the project. a document detailing the existing hiophysical and 
socio-economic environments of the Burrup Peninsula and of the proposed Syntroleum Site 
was prepared and distributed to relevant government agencies and stakeholders (HLA-
Envirosciences. April 1999). The purpose of this document was to assist agencies and 
stakeholders identify issues relating to the proposed development that should be included 
within the CER. 
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The following organisattons have been consulted during the initial stages of the project: 

Roebourne Shire Council: 

Department of Resources Development 

(DRD): 

Department of Environmental Protection 

(DEP): 

Dampier Port .\uthoritv (DP.\ 

Main Roads Department (.\l RWA): 

Department of Land Administration (DOl.A ): 
Western Power: 

Department of 1 ransport (DOT: 

Department of Conservation and Land 

Management RaLNI): 

Department of A hortginal A flairs: 

Office of Energy: 

Department of NI inerals and Fnergv (DNI E): 

Water and Rivers Commission: 

Water Corporation: 

Ministry of Planning: 

North West Shelf Gas Pt' Ltd: 

Woodside Offshore Petroleum Ptv Ltd: 

Plenty River Corporation: 

Gorgon Project (WA Petroleum): 

Epic Energy: 

Ngaluma-lnjibandi native title claimant 

group: 

Wo1ig-Goo-17-00 native title claimant 
group: 

Yaburara and Coastal Mardudhunera native 

title claimant group. 

Further consultation. tncluding a manned dtsplav, is planned during the public exhibition 
period. 

1.6 	The Environmental Impact Assessment Process 

The Envtronmental Impact .\ssessrnenl ( l:lA) process in WA is aimed at protecting the 
envtronrncnt by ensuring that de elopment is environmentally sound and well managed. 

The process is also deigned to: 

Ensure that go ernments ici timely and sound environmental advice betbrc they make 
dcc tsions: 

Encourage and provide opportunities tor public involvement before decisions are made: 

Ensure that proponents take primary environmental responsibili v for the' r proposals: 

Encourage environmentally soLind proposals which minimise environmental impacts and 
niaxtniise environmental beneIts: 

Provtde for continuing cn ironmental management: and 

Promote environmental a'areness and education. 

The EPA in \VA is an independent adviser that recommends to the government whether 

proposals are environmentally acceptable. The task of deciding whether proposals should 
proceed is the responsihil itv ol the U0VC1_Tl1llCTlt.  

The proccss of' 1.1 	'f]O\\fl  s.hcniaiical k in Figure 1.5. 
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Minister 	Public 	Decision-making 	Proponent 	EPA 
may refer 	may refer 	authorities shall refer 	may refer 	calls in 

PROPOSAL 

INFORMAL REVIEW WITH 	EPA Decision on 	 EPA decides 
NOT ASSESSED within 28 days PUBLIC ADVICE 	 Level of Assessment 

r - - - -, 
Anybody may appeal to the FORMAL PROCESS DMA cannot allow 
Minister within 14 days on Consultative Environmental Review (CER) implementation unless 
level set. Minister may direct Public Environmental Review (PER) either no formal assessment 

I higher level but not vice 	I Environmental Review and of the Minister authorises. 
versa. Management Program (ERMP) Process not suspended. 

L — — — — — — — — — 

EPA prepares guidelines 
(ie. a list of issues to be addressed) 

Oraft guidelines usually issued 
within 14 days of first meeting 
with proponent 

Proponent prepares documentation 

EPA releases report for public review 
(after checking that guidelines have been followed) 

PUBLIC REViEW 
CER -4 weeks 
PER -8 weeks 

ERMP -10 weeks 

EPA prepares summary of public submissions 
EPA usually completes 
summary in 2-3 weeks 

Proponent responds to summary of submissions 
(in response to submissions, changes to reduce 

environmental impacts mybe be proposed) 

r —  — — — — — — — — — 1 
I Anybody may appeal on EPA 	EPA UNDERTAKES ASSESSMENT Report released after 3-5 weeks 

report to the Minister within 14 	 and reports to the 	after receipt of response to 
Minister for the Environment 	submissions 

I Uays. JYIItIIII may IIIIiI LU 

EPA or take appeal into 
I consideration when setting 	I 
I conditions 	 I MINISTER PUBLISHES EPA REPORT 
L — — — — — 

Proponent may appeal on MINISTER ENSURES SETTING OF 
conditions within 14 days 	- AND IMPLEMENTATION OF 
of issue ENVIRONMENTAL CONDITIONS 

Figure 1.5: Environmental Impact Assessment Process (DEP, 1999) 
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2.0 	PROJECT BENEFITS AND JUSTIFICATION 

	

2.1 	Objectives of the Proposal 

The overriding objective of the proposal is to construct and operate a 10,000 bbl/d GTS plant 
using North West Shelf Gas to make a range of speciality products such as synthetic 
lubricants, liquid normal paraffins and synthetic drilling fluids. The GTS plant would utilise 
the proprietary Syntroleum Process for converting natural gas to synthetic hydrocarbons. 

Specific objectives of the proposal include: 

To manufacture synthetic oils competitive with crude oil (in the US$ 15-20 per barrel 
range); 

To locate the GTS plant in proximity to world class natural gas reserves on competitive 
contract terms; 

To design the GTS plant in accordance with best practice technology to minimise 
emissions and prevent the potential for pollution; 

To construct and operate the plant in accordance with government policy and legislative 
requirements; 

To minimise the impact of construction of the GTS plant on the receiving natural, built, 
cultural and social environments; 

To operate the GTS plant to Best Environmental Practices under a formalised 
Environmental Management System in order to minimise or eliminate impacts of the 
development on the environment; 

To contribute to the social and economic growth of the local area, the Pilbara Region and 
to the State of Western Australia, and to contribute to the wider Australian economy. 

2.2 Benefits 

2.2.1 Background 

Western Australia's Petroleum Industiy 

The petroleum industry is Western Australia's most significant resource sector. In 1997/98 
the value of output from the industry was $4.9 billion, despite historically weak global oil 
prices. Petroleum exports made up $3.34 billion of this figure. The value of the petroleum 
industry represents 28 percent of WA's resource production, as shown in Figure 2.1. 
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Figure 2.1: 	Comparative Values of Resource Production in Western Australia, 1997/1998 
(Source: DME, 1998). 

Natural gas and derivatives of natural gas make up a significant portion of the petroleum 
mdusty's production. The value of natural gas in 1997/98 was $557 million, an increase of 4 
percent on the previous year, despite stable output. The value of LNG exports increased $63 
million on the previous year to $1.6 billion. Western Australia accounts for approximately 10 
percent of world LNG trade, and this value is set to increase with proposed expansions to 
Woodside's LNG facilities. The value of condensate production was up $122 million to more 
than $1 billion. Liquefied Petroleum Gas (LPG) production in 1997/98 was valued at $151 
million (DME, 1998). 

Actual and potential petroleum resource projects in Western Australia are shown in Figure 
2.2. 

The North West Shelf 

The North West Shelf is Australia's largest oil and gas producer (DRD, April 1998). The 
offshore North West Shelf region which covers the Camarvon, Browse and Bonaparte basins, 
has known gas discoveries of more than 100 trillion cubic feet (Tcf), approximately 100 times 
the national production in 1997. Potential further gas reserves in the region are estimated at 
between 50 and 170 Tcf(ABARE, 1998). 

Downstream Processing 

The Western Australian Government is committed to adding value to the State's natural 
resources through the promotion of downstream processing. The State's downstream 
processing industries currently supply world and local markets with a wide range of value-
added products which include petroleum products such as LNG, LPG and a range of other 
hydrocarbon products. Recently, a consortium of Dow Chemicals Corporation and Shell 
Chemicals Limited won the right to develop a $3 billion petrochemical plant in the Pilbara 
Region of WA. 

Downstream processing in WA benefits the State by promoting investment, providing 
increased employment opportunities, creating a highly skilled workforce and guaranteeing a 
strong economic foundation for future generations. Downstream processing projects can 
provide hundreds of jobs both directly and indirectly, and often result in improved local 
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infrastructure including roads, schools and community leisure and health facilities (DRD. 
May 1998). 

Thanks to the Western Australian Government's recent energy sector reforms, there has been 
a fall in gas prices in the Pilbara Region of 50 percent (DRD. May 1998). These reforms, 
together with Western Australia's abundance of natural resources, well developed 
infrastructure, skilled worktrce and political stability have encouraged downstream 
processing projects such as Svntroleum's GTS plant proposal .to consider Western Australia 
for the siting of facilities, thus creating the potential for considerable value-adding of the 
State's resources. 

2.2.2 Economic Benefits 

The potential national economic impact of the Project was assessed by Access Economics on 
behalf of Syntroleum (Access Economics. 1999)(Appendix L). The assessment concluded 
that the Project would have substantial economic benefits for: 

Exports. Gross Domestic Product (GDI') and employment: 

Public sector finances: and 

Australian economic velfre. 

Durmg operation. the Project vill generate projected export revenues of over S350 million 

annually (at 1999 prices). It vil1 also add substantially to Commonwealth tax revenues. 
Under current income tax arrangements. it IS Projected to contribute about S2 billion of 
company tax (at 1999 prices) over a 25 year horizon. 

The study used thc .\L-MA(R( ) model of the Australian economy. During the construction 
phase of the Project (2000 -- 2001 )the study found: 

the Projects in' esiment temporarily raises aggregate demand economy-wide. There is 
some leakaiie to imports, and an increase in output and employment: 

GDP increase, by over S400 million (at 1999 prices) in the year 2000, and employment 
by over 4.01)0 Private consumption is S70 million - S80 million higher each year during 
this period: 

During the operational phase of the Project (from 2002 onwards): 

the project caLises a significant increase in GDP product and exports. This in turn allows 
an increase in imports. which is reflected in higher private consumption: 

between 200$ and 2009. annual GDP is on average S340 million (at 1999 prices) above 
the level in a world without the Project. Private consumption is some SilO million 
higher. Employment is up. on average. by some 2,300: 

the Project's contribution to tax revenues rises as borrowings are repaid and capital is 
depreciated. The government is assLimed to respond by lowering average personal 
income tax rates. 'I'hts tax reduction stimulates a further expansion of consumption 
expenditure. output and employment: 

in the final decade oI'the study (from 2017 to 2026), the average increases in annual GDP 
and private consumption are S575 million and S400 million respectively. Employment is 
on average 4,000 higher. 
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The net present value of the impact on public finances is an estimated 5630 million (at 1999 
prices) at a real discount rate of 7 percent. and S860 million at a discount rate of 5 percent. 
Increases in royalties and/or resource rent taxes would add to this result. 

The welfare impact is almost entirely on the private sector. At a real discount rate of 7 
percent, the project improves Australian economic welfare by an estimated S2.6 billion (net 
present value at 1999 prices). At a real discount rate of 5 percent, the welfare improvement 
has a net present value of S3.6 billion. 

2.2.3 Local Employment Opportunities 

The construction phase of the Project spans an estimated 27 months and will generate direct 
employment for between 200 to 1,000 persons at various construction stages. Construction of 
the product pipelines will generate direct employment for 40 to 50 people for a period of 7 to 
9 weeks. Construction of the gas supply pipeline will generate direct employment for 30 to 
40 people for a period of 7 to 9 weeks. The vast majority of the construction vorkforce is 
proposed to be procured from the local area. 

During the operational phase of the Project, an estimated 60 to 70 persons will be required to 
run the plant 24 hours per day. 365 days per year. The majority of the operational workforce 
is also proposed to be procured from the local area. As discussed below, employees will be 
trained in the state-of-the-art technology upon which the Project is based, thus providing a 
unique range of knowledge and skills to employees. 

In addition to direct employment, the Project is expected to generate approximately 30 to 35 
indirect and consequential local jobs during the operational phase of the Project. 

2.2.4 Local Community 

Population growth in the Pilbara Region and the Shire of Roehourne has stagnated or declined 
during the period from 1986 to 1996. During the intercensal period of 1991-1996 the Shire 
lost 1 .000jobs primarily in the nianufacturintz and construction industry sectors. Between 
1986-1991 approximately 1.000)ohs were lost from the mining industry. 

Most recent unemployment figures for the Pilbara Region (1999 March Quarter) indicate an 
unemployment rate of 5.9 percent. Though below the State average of around 7.7 percent, 
unemployment is of concern in the Pilhara as it is likely to lead to population decline. The 
costs of living, especially those related to housing, are traditionally higher in the region 'due to 
its isolation. Often unemployed people cannot afford to continue residing in the area. 
especially if they were located in company housing. 

The Project would benefit the local community by providing significant direct and indirect 
employment opportunitiess-and thus stimulating the local economy and helping to counter the 
decline in population of the region. 

2.2.5 Technology 

There are several advantages for Australia, Western Australia and the Karratha area in playing 
a part in this leading-edge natural gas to synthetic hydrocarbons technology. The plant will 
be operated by Australians who will become part of the knowledge-base needed to run the 
plant and will be trained in the advanced techniques needed to run such a state-of-the-art 
facility. As the plant is the first of its kind in the world, operators will be required to provide 
input on Improvements that should be made as the plant is put into production. 

29 October 1999 	 HLA-Envirosciences 	 2-4 



j(rtrO1eUm 	 Project Benefits and Justification 

This project continues to push high technology industry ahead in Australia. The Project will 
bring experts and expertise into the country that would otherwise go elsewhere. This type of 
technical expertise can spin off into other areas including petrochemicals and refining. The 
Australian engineers, scientists and technicians that operate the plant will possess knowledge 
that will make Australia stronger and more versatile in world competition. 

Considerations for future development 

The world's petroleum reserves are dwindling while natural gas reserves are plentiful. 
Assuming that liquid hydrocarbons will be required in the future, the technology that can 
create them from a plentiful resource will be very valuable in the future. Knowing that 
Australians can successfully operate and maintain a complex facility such as this GTS plant 
will make future developers more enthusiastic about bringing other gas to synthetics and other 
high technology projects to the region. 

2.2.6 Environmental Benefits 

Natural gas is the cleanest of the fossil fuels, and also one of the most plentiful (Fouda, 1998). 
Currently around the world, enough natural gas is being flared (burned at source) each day to 
make approximately one million barrels of synthetic fuel. This practice is a substantial waste 
of a natural resource. The practice also generates large quantities of carbon dioxide, thereby 
contributing significantly to greenhouse gas emissions. The Syntroleum Process allows for 
the cost-effective utiuisation of this wasted resource. 

Fuel made using Fischer-Tropsch chemistiy is significantly cleaner than conventional 
peiroleum-based fuels. Synthetic crude contains no sulfur and has smaller amounts of cancer-
causing aromatic compounds (ie. benzene) than are found in crude oil. Greenhouse gas 
emissions from combustion of synthetic diesel are also considerably less than that produced 
from combustion of petroleum-based diesel. A comparison between the emissions from 
reformulated diesel and fuel derived from natural gas using Fischer-Tropsch chemistry, 
relative to conventional diesel, is illustrated in Figure 2.3 below. The comparison shows that 
diesel from natural gas creates even fewer emissions than diesel that has been reformulated to 
reduce harmful vehicle emissions. 

Reformulated Diesel • Fischer-Tropsch Diesel from Natural Gas 
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Figure 2.3: Vehicle Emissions Relative to Conventional Diesel (Source: Fouda, 1998) 
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The technology also produces high-cetane fuels, which increases the efficiency of engines and 
reduces carbon dioxide emissions. 

Environmental Benefits of the Syntroleum GTS Plant 

The majority of the products made in the proposed GTS plant are also made using crude oil. 
Products made from natural gas are made in a cleaner way than products made from crude oil. 
Crude oil contains a variety of impurities that must be removed from the product before it is 
put on the market. These impurities often are discharged into the environment either during 
manufacture or when the products are used. 

A prime example is reflected in the Commonwealth Government's recent recognition of the 
value of low sulfur diesel fuel as a significant benefit to the environment. The diesel fuel 
made in the Syntroleum Process contains no sulfur. 

The Syntroleum Process also has net benefits with respect to Greenhouse impacts. The use of 
natural gas for synthetics keeps a significant amount of carbon locked up as hydrocarbons 
instead of being released into the atmosphere as CO2. On a life cycle basis, the Syntroleum 
Process is more efficient in terms of CO2  emissions than other forms of natural gas utilisation 
including burning natural gas for fuel and LNG. The Syntroleum Process is also far more 
efficient than similar processes for the production of synthetic hydrocarbons. A detailed 
comparison of greenhouse gas emissions for the alternative resource uses is given in Chapter 

 

Syntroleum is continuing to do research at their Pilot Plant in Tulsa and that research will be 
continued at the Burrup plant. Many incremental improvements have been made in the last 
10 years and it is anticipated that improvements will continue to be made in the future. 

2.3 	Consideration of Alternatives 

Alternatives to constructing the GTS plant at the proposed site on the Burrup Peninsula 
include: 

construct the plant in a different location in proximity to the North West Shelf gas 
province; 

construct the plant in proximity to other gas provinces; 

construct a larger or smaller sized plant on the proposed site; or 

the 'no development' option. 

2.3.1 Location of the GTS Plant 

The proposed location of the GTS plant on the Burrup Peninsula was allocated to Syntroleum 
as a potential site by the DRD in February 1999. The site was previously used by BT{P 
Petroleum Pty Ltd as the basis for a methanol and ammonia urea project feasibility study. 
The BHP project was later abandoned. The site is located in the King Bay - Hearson Cove 
Industrial Area and has been utilised in the past by Woodside Petroleum during development 
of the NWSGP. The site exhibits some of the most relatively level land on the Peninsula and 
a lower concentration of items of environmental and heritage significance than in other areas 
of the Burrup Peninsula (Burrup Peninsula Management Advisory Board, 1996). 
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In summary, the advantages of situating the GTS plant on the proposed site as opposed to 
situating the plant in another location in the region include: 

The site has been previously disturbed by industry - As detailed above, the proposed 
GTS plant site was previously used during development for the NSWGP. Therefore, 
construction of the GTS plant at this location would reduce the environmental impact 
upon natural environs of the Burrup Peninsula. 

The site is designated as an Industrial Area - The proposed GTS plant site is located 
within the King Bay - Hearson Cove Industrial Area as identified under the government 
endorsed Burrup Peninsula Land (Ice Plan and Management Strategy (Burrup Peninsula 
Management Advisory Board, 1996). 

The site is located in proximity to natural gas fredstock - Natural gas feedstock for the 
Project is proposed to he transported via pipeline from Woodside's Onshore Gas Plant 
(OGP). The OGP is located approximately 5 km north of the proposed GTS plant site. 
The gas supply pipeline is able to be constructed within already disturbed road easements 
over much of its length thus nlinimising the environmental impact of the pipeline. 

The site is situated in proximity to the established townships of Karratha and Dampier 
- The proposed GTS plant site is located 5 km from Dampier and 20 km from Karratha. 
This distance is considered ideal for mininlising the impact of the plant (ie. noise, 
emissions) on local communities while providing a congenial and environmentally 
acceptable commuting distance for employees. 

The site is located in proximity to existing deep water port facilities - Dampier Public 
Wharf is located approximately 4 km from the proposed GTS plant site. The 
minirnisation of this distance is desirable to minimise the environmental impact of the 
product pipelines which run from the plant to the wharf. The location of the GTS plant 
site enables these pipelines to he located predominantly within already disturbed road 
casements. 

The site is located appro.vimarelr 15 km fi-om Karratha Airport - This distance provides 
a congenial and environmentally acceptable commuting distance for GTS plant visitors 
and freight. 

The site exhibits some of the most relatively flat land on the Burrup Peninsula - 
Construction of the GTS plant would have less of an impact upon local landforms than in 
other areas of the Peninsula by requiring less cut and fill. 	 - 

The site contains 'less environmental and heritage values than in other areas of the 
Burrup Peninsula' (Burrup Peninsula Management Advisory Board, 1996) - 
Construction of the proposed GTS plant would necessitate disturbance of only one item of 
Aboriginal heritage significance, namely a previously disturbed shell scatter. The site 
contains no species of flora or fauna that are endemic to the site. 

Consideration was also made for locating the GTS plant in the Maitland Estate area. This 
area was not preferred primarily due to the much greater distance required to pipe the natural 
gas from the Woodside Onshore Gas Plant and to pipe the products to a suitable wharf (30 
km. versus 5 km for the proposed location). The use of the existing gas pipeline that runs 
near the Maitland Estate was not preferred, as it carries high pressure (8.5 MPa) gas. The 
Syntroleum GTS plant has been designed to operate with medium pressure (4.8 MPa) gas. 
The greatly extended length of the gas supply and product pipelines necessary for the 
Maitland Estate option would result in significantly greater environmental impacts from the 
Project. Longer pipelines would have greater impact upon landforms, erosion potential, flora 

29 October 1999 	 HLA-Envirosciences 	 2-7 



iitro1eurn 	 Project Benefits and Justification 

and fauna, drainaize, aboriginal heritage sites and visual amenity. The longer pipelines would 

also greatly increase the time and financial demands on the Project as compared to the site 
near Hearson Cove Road on the Burrup Peninsula. 

In addition to assessing the viability of constructing and operating the GTS plant on the 
Burrup Peninsula. Svntroleuni is actively assessing the viability of constructing the GTS plant 
in proximity to other gas provinces around the world. 

2.3.2 Size of the GTS Plant 

The proposed size of the GTS plant is 10.000 bbl/d using 135 TJ/d of natural gas. A plant this 
size would occupy approximately 50 hectares of land area. The Syntroleum Process is 

designed to apply in plant sizes ranging from under 2,000 bbl/d to 50.000 bbl/d and larger. A 
50,000 bbl/d plant requires rotwli)v 700 TJ d or 7.6 Tcf of natural gas over a 30 year life. 
This size plant could tap a significant amount of reserves though is limited to approximately 2 
percent of the world's known gas fields. 

A larger sized GTS plant is not considered viable at this stage for reasons including: 

The increased capital costs of construction and operation: 

The Syntroleum Process i leading-edge technology. A 10.000 bbl/d plant would be the 
largest plant in the world of' it's kind 	A larger plant may cause more engineering 
problems than are currently foreseen: 

It is not clear that markets in Asia and Australia are sufficient to accept the volume of 
products of a larger factlit\ 

There is ample scope for expanding the capacit\' of the plant in the f'uturc on the existing site 
if required. 

A smaller sized (I I S plant i not consicicred appropriate primarily for economical reasons, 
including: 

Operating COst\ are similar for smaller pants, therefore costs per unit are higher: 

Use of pipelines. hart' fociliiies, etc. remain similar, therefore costs per unit are higher: 

A smaller plant reduces the Ilexibillt\ of the operation to make a range of products 
economically. 

2.3.3 Consequences of 'No Development' Option 

The 'no development' option ' ould result in a loss to the Pilbara Region. to Western 
Australia and to Australia, ofhe benefits detailed in Section 2.2 above. 

Up to 1,000 direct construction-relatedohs over a period in excess of two years would be 
lost, as would the ô()-7() direct and 30-35 indirect operational employment opportunities in the 
Karratha region. In the absence of other significant employment generating projects starting 
up in the local area, the no development option would likely see a continuance in the 
population decline of the region as employment opportunities decease. 

The 'no development' option would result in a loss of the economic benefits to the local 
community, the Pilbara region, the State, and to Australia as discussed above. Nationally, 
2.000 to 4.000 potential new ohs would not be created as a result of this option. The no 
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development' option would also result in a loss to Australia of the leading-edge GTS 
technology behind the proposal. 

In addition, the 'no development' option would result in a loss to Australia of the 
environmental benefits of synthetic hydrocarbons created from natural gas. As discussed 
above in Section 2.2.6, fuels made using the Syntroleum Process are much cleaner than 
traditional fuels, and therefore their use in vehicles could significantly reduce airborne 
pollution and photocheniical smog in our urban centres. 

2.4 	Land Use Planning 

The main land use planning instruments applicable to the Project are detailed below. These 
instruments include State. regional and local plans and strategies. The principles, objectives 
and strategies outlined in the planning instruments cover a wide range of environmental, 
social, cultural, heritage and economic issues at State, regional and local levels. 

To the extent practicable. the Project and the environmental management strategies proposed 
for the Project (see Chapter 7), have been planned following the principles, objectives and 
strategies of the applicable planning instruments. 

2.4.1 	State Planning Strategy 

The Western .Australian government's State Planning Strategy. 1997 contains a number of 
core principles, including (WAPC. 1997): 

Environmental Principle: To protect and enhance the key natural and cultural assets of the 
State and deliver to all Western Australians a high quality of life which is based on sound 
environmentally sustainable principles. 

Community Principle: To respond to social changes and facilitate the creation of vibrant. 
accessible. safe and self-reliant communities. 

Economic Principle: To actively assist in the creation of regional wealth, support the 
development of new industries and encourage economic activity in accordance with 
sustainable development principles. 

Infrastructure Principle: To facilitate strategic development by ensuring land use, traisport 
and public utilities are niutuallv supportive. 

Regional Principle: To assist the development of regional Western Australia by taking 
account of the region's special assets and accommodating the individual requirements of each 
region. 

The State Planning Strategy also contains a number of strategies and actions in accordance 
with the above principles for the Pilbara region. The strategy predicts that 'in the next 30 
rears the Pilbara region will be a world leading resource development area focusing upon 
mnimieral extraction, petroleum and natural gas production and the primary stage.c of 
doit'nstream processing. 

2.4.2 Pilbara Land Use Strategy 

The Pilbara Land Use Strategy. /997 was prepared by the Pilbara Development Commission 
in 1997 and provides a vision for land use planning in the Pilbara region for the next 25 years. 
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The Pilbara strategy provides objectives and strategies for important industries, issues and 
areas within the Pilbara region. Issues and objectives relevant to the Syntroleum proposal 
include: 

Industrial Development 

Objective: Protect options for ports development and ensure the availability of appropriately 
located sites for resource processing purposes, to maximise the economic benefits to the 
region and the State. 

/fining and Petroleum 

Objective: Recognise the national and international importance of Pilbara mineral resources, 
especially petroleum and iron ore resources, and the consequent need to allocate a high 
priority to their protection and timely exploitation. 

Heritage and Culture 

Objective: Manage and protect the areas, natural features, man-made structures and cultural 
material recognised to he of heritage value to the community. 

En i'ironmei:t and Conservation 

Objective: Protect the important environmental resources of the Pilbara. 

Da,npier A re/zipelago 

Objective: Integrated management of the land and waters of the Dampier Archipelago. 

\Vitli regards to land use conflicts between industry and the environment, the strategy aims to 
develop industries in accordaicL' lull/i appropriate environmental standards applicable to the 

Pilbara, and to allocate appropriate areas . for industries and their associated infrastructure. 

2.4.3 Karratha Area Development Strategy 

The Western Australian Cabinet endorsed the Karratha Area Development Strategy (KADS) 
as Government Policy in 1998. The KADS adopts the core principles of the State Planning 
Policy (see above) and outlines a number of objectives for planning in the Karratha area. 
These objectives include (WAPC. 1 998): 

To provide for a wide range of marine uses based on the principles of ecologically 
sustainable development and provide for formal management arrangements: 

To ensure adequate reserves exist to conserve and protect the biophysical characteristics, 
provide for the multiple use of natural resources where appropriate, and provide 
appropriate f'unding to enable effective management: 

To identify the occurrence of major mineral resources and basic raw materials and 
facilitate their protection and development, where justified by full socio-economic cost 
benefit analysis and environmental assessment: 

To promote the diversification of the pastoral industry based on ecologically sustainable 
development: 
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To utilise the area's recreational, commercial and aquaculture fisheries resource within 
ecologically sustainable limits and ensure proper management is in place so that these 
activities do not conflict with one another and with the conservation values of the area: 

To promote the continued expansion of tourism/recreation within and beyond the study 
area and ensure that supporting infrastructure is provided: 

To encourage and provide for a wide range of industrial development in planned estates 
which minimise land and marine use conflicts and environmental impacts. and maximise 
the opportunity for efficient production: 

To facilitate timely and coordinated provision of intra-regional infrastructure to meet the 
needs of current and future townsite and industrial requirements: 

To ensure appropriate plans are in place to guide future development in the towns and 
development nodes based on community needs and requirements: 

To take account of Aboriginal heritage issues and involve local Aboriginal communities 
when planning for all future land uses: 

To protect and manage heritage and cultural sites for current and future generations. 

Under the Composite Land and \Vater Use Proposals plan within the KADS, the proposed 
Syntroleurn site is designated as 'Industry - Existing.' This plan is reproduced in Figure 2.4. 

2.4.4 Burrup Peninsula Land Use Plan and Management Strategy 

The Burrup Peninsula Land Use Plan and Management Strategy (final) was released in 
Septeniher 1996 and has been ratified by the Western Australian Government. The primary 
pUiPoSe of the plan is to allocate land for industry. conservation, heritage and recreation. The 
plan also provides management obiectives and outlines acceptable uses and development 
considerations for all areas of the Burrup Peninsula. 

The proposed Svntroleum site is located within the area identified as the 'King Bay - Hearson 
Cove Industrial Area' under the plan. The zones identified are shown in Figure 2.5. 

The King Bay - Hearson Cove Industrial Area occupies and area of 670 hectares and has the 
following values, as stated in the plan: 

'This area is strategically located to accommodate major new resource developments. It 
contains the largest expanse of relatively flat land on the Peninsula. The Area contains some 
environmental and heritage values but not in such concentrations as in other parts of the 
Peninsula. An important mangrove community is located on the western margin of this Area. 
Parts of the Area have been utilised in the past for the Woodside Construction Village, a 
laydown area and hmesand mining. Access to recreation areas at Hearson Cove and Cowrie 
Cove currently transect the Area.' 

The management objectives for the King Bay-Hearson Cove Area identified in the plan 
include: 

• To use the Area for strategic industries that depend on proximity to major industries and 
port facilities in the Burrup West and Conzinc South Areas. 

To ensure that the impact of development on the mangroves in King Bay and on 
recreation at Hearson Cove is minimised. 
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To minimise the impact of industry on the adjacent Conservation, Heritage and 
Recreation Area. 

To collect and review data on the Imown or likely impact of storm surge and tsunamis on 
the Area. 

The development considerations (Or Policy Statements) for the Area include: 

The rnangfoves in King Bay are to be protected by ensuring appropriate controls on 
effluent discharge and fugitive emissions, and by detailed assessment of the impact of 
development on the local hydrology,  

Development should be designed and located to minimise impacts on values (including 
landscape) of the adjoining Conservation, Heritage and Recreation Area: 

Storm surge should be considered in the design of developments: 

A Hearson Cove / Cowrie Cove access route which avoids transecting the industry area 
should be investigated. 

2.5 	Justification for Proposal 

The proposal is in broad accordance with applicable State, regional and local planning 
instruments. In addition. the Project is able to be designed and managed to meet the 
objectives of the planning instruments and the objectives of relevant environmental policy. 

The proposal would bring immense benefits to the region, the State of Western Australia, and 
to the wider Australian economy, as detailed in the benefits section above. The proposal 
would contribute about 52 billion to Commonwealth tax revenues over a 25 year period and 
increase employment by 2.000 to 4.000 jobs. Within the local area, up to 1.000 jobs will be 
generated during the construction phase of the Proiect and 100 direct and indirectjobs during 
operation. 

The proposal also offers significant environmental benefits. On a life cycle basis, the Project 
is significantly more efficient in terms of greenhouse gas emissions than other uses of the 
natural gas resource including burnint gas for fuel and LNG. As synthetic fuels are 
considerably cleaner than traditional fuels when burnt, their use in vehicles could significantly 
reduce airborne pollution and photochemical smog in our urban centres. 	 - 

The Western Australian Government is committed to adding value to the State's natural 
resources. This proposal provides the opportunity to meet this commitment through 
downstream processing in Australias largest resource production area, the North West Shelf. 
Indeed, this proposal offerS the opportunity to add value to the State's resources in an 
environmentally acceptable manner while positioning Australia at the forefront of the rapidly 
emerging gas to synthetics industry. 
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3.0 DESCRIPTION OF PROPOSAL 

As outlined in Chapter 1, the Project consists of four main components, with the latter three 
ancillaiy to the development of the former: 

1,240 tpd (10,000 bblld) Syntroleum Gas to Synthetics Plant; 

Relocation of Hearson Cove Road, including improvements to Burrup Road; 

51am Gas Supply Pipeline from Woodside Onshore Gas Plant to Syntroleum GTS plant; and 

8 x 4.5km Product Pipelines from Syntroleum GTS plant to Dampier Public Wharf. 

3.1 	Syntroleum GTS Plant 

As outlined in Chapter 1, Syntroleum has developed a proprietary Fischer-Tropsch process, the 
Syntroleum Process®,  for the conversion of natural gas to synthetic hydrocarbons. In addition to 
the Syntroleum Process, the facility will include other proprietary processes to treat and improve 
the characteristics of the products. 

The Syntroleum Process entails two basic steps. First, natural gas is reformed by partial 
oxidation into synthesis gas, which is a mixture of carbon monoxide and hydrogen. The synthesis 
gas is then converted by catalytic reaction into a stream of synthetic hydrocarbons. This stream 
can then be refined into numerous specialty products as detailed in Chapter 1. The chemical 
process is shown schematically in Figure 3.1 below. 
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Methane 	xyq.'r 'Jitro9en 	Monoxith + I4ycrcger + Nltroger 

, + + :+ to 

	

Natura' Gas + Air 	 "Syngas" 
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Cb 	
t4y 

on 	 - 	-' 

	

W' Monoxide 	
Wapr 

	

Hydrogen 	
+ 

C.rbor, Dlold& 46 

	

"Syngas" _ 	Hydrocarbons - "By-Products" 

Figure 3.1: Natural Gas to Synthetic Crude 

Syntroleum's GTS plant will produce about 1,240 tonnes (10,000 barrels) of synthetic crude per 
day using natural gas and air as feed. The plant operates continuously 365 days per year. 
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The Syntroleum Process is highly exothermic. Clean, low kilojoule tail gas will be used to fuel 
process heaters and to produce steam. Steam is used in the facility for equipment drives and to 
produce electricity, which will provide the plant with all of its power requirements once 
operational. 

The plant facilities can be divided into four main units: 

the syncrude unit; 

product recovery; 

product storage; and 

transport and utilities. 

These units are briefly described in the following sections. More detailed descriptions of the GTS 
plant facilities and processes are provided in Appendix B. Figure 3.2 shows a mass balance 
diagram of the proposed plant showing inputs, outputs and waste streams. 

The proposed layout of plant facilities is shown in Figure 3.3. Plant facilities have been situated 
within the Syntroleurn site to minimise impact upon local landforms and heritage values. Two 
areas, to the west and east of the plant site, as shown in Figure 3.3, will be used for construction 
laydown and for future expansion of the plant or additions to the existing design. 

3.1.1 Syncrude Unit 

The Syncrude unit utilises the Syntroleum Process to convert natural gas and other internal waste 
off-gas streams into a synthetic crude suitable for production of high quality synthetic 
hydrocarbon stocks. The patented process uses auto-thermal gas reforming (ATR) followed by 
Fischer-Tropsch Synthesis (FTS) reaction in the presence of nitrogen using a patented catalyst 
developed by Syntroleum. 

The by-products from the process will be a nitrogen rich off-gas and produced water. 

The syncrude unit can be further divided into the following units: 

Syngas production (ATR) 

Compression 

Power Drive Train 

Fischer Tropsch Synthesis (FTS) 

Hydrogen Recovery and Catalyst Stripping 
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3.1.2 Product Recovery 

Following the conversion, the liquid hydrocarbons are separated in the following processes: 

Light Syncrude Prefractionation 

The Light Syncude Prefractionation process will produce a small heavy fraction of heavy 
hydrocarbons that will be combined with Heavy Syncrude for processing. It will consist of a 
simple low pressure stripping tower. 

Paraffinic Oil Hydrotreater 

The Paraffinic Oil Hydroheater process is required to make food grade white oils. It is 
anticipated that a conventional system will be used including feed drum system. reactor effluent / 
feed cross exchange, feed heater, reactor and a series of flash drums. 

Normal Product Fraction ation 

The liquid product from the Paraffinic Oil Hydrotreater will be fractioned under atmospheric 
conditions in two towers to produce liquid products of naphtha. diesel, and two heavy paraffinic 
oils. Off-gas from the fractionator will be recycled to the Wet Gas compressor, located in the 
Light Syncrude Prefractionator. 

Heart' Syncrude Prefractionalor 

The Heavy Syncrude Prefractionator will remove the 'vax fraction from the heavy Syncrude as a 
finished product. It will consist of a single vacuum tower. 

Isoinerisation / ('atali'ric Dei'axing 

Ihe Isomerisation / Catalytic Devaxing unit converts some of the long chain paraffins in the 
Heavy Syncrude into branched isomers to lower the pour point, improve the viscosity index, 
improve oxidation stability and improve the colour of the lube stocks. It is anticipated that a 
conventional system will be used including feed drum system, reactor effluent / feed cross 
exchange, feed heater, reactor and a series of flash drums. 

Synthetic Product Fractionation 

The liquid product from the Isomerisation / Catalytic Dewaxing unit will be fractionated under 
atmospheric and vacuum conditions to produce naphtha. diesel and two synthetic oil stocks. 
These oil stocks will be Synthetic Drilling Fluid and Synthetic Lube Oil. An atmospheric tower 
followed by a vacuum tower will be used. 
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Description of Proposal 

3.1.3 Product Storage and Transport 

Tankage with sixty day storage vi11 he provided for all products. The main product and process 
storage tanks of the GTS plant are outlined in Table 3.1 below. 

Table 3.1: Product Storage Details 
J1aebuiription 

Light Synthetic ParatThs Rundo\\ 1 Tanks  
T1flh1 (1 ' 	___________________ 

2 	 8.000 
Synthetic Distillate Rundown Tanks 2 8.000 
Lube Stock (2cSt) Rundown Tanks 2 4.000 

I Lube Stock (4cSt) Rundown Tanks 2 2.500 
Lube Stock (6cSt) Rundown Tanks 2 2,500 
Light Synthetic Paraftins Shipment Tanks, 2 80.000 
Synthetic Distillate Shipment Tanks 2 80.000 
Lube Stock (2cSt) Shipment Tanks 2 50.000 
Lube Stock (4cSt) Shipment Tanks 2 30.000 
Lube Stock (6cSt) Shipment Tanks 2 30.000 
Intermediate Light Oil Storage Tanks 1 1.500 
Intermediate Hot \Va\ Storace Tanks 1 1,500 
Lube Stock (214cSt) Intermediate Storage Tanks 1 1.500 
Lube Stock (6cSt) Intermediate Storage Tank 	 1 400 
Rerun Tank #1 	 1 5.000 
Rerun Tank #2 	 I 5.000 
Lubricating Oil Storace 1 ank 	 1 	 3.000 
Lubricating Mineral ( )i! Storage lank 	 1 	 3.000 
Diesel Fuel Storage lank 	 1 	 1.000 
Treated Produced \Vater lank 	 1 	 2.200 
C1  Rundown Tank 	 2 	 1.000 
C Rundown Tank 	 2 	 1.000 
C1 , Rundown Tank 	 - 2 	 1.000 
C1 ; Rundown Tank 2 	 1.000 
('14 Rundown Tank 2 	 1.000 
C 	Shipment Tank 2 	 12.000 

I C 	Shipment Tank 2 12.000 
C1  Shipment Tank 2 12.000 

	

3111})liiCIfl I cWl'. 	 I 	. 	 12.000 

	

C 1 4 Shipment Tank 	 2 	 12.000 

All product VVIll be pumped through pipelines to the Dampier Public Wharf. Details of the 
Product pipelines are provided in Section 3.4 below. 
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3.1.4 Utilities 

Utility production and piping distribution systems can be organised into the following sub-units: 

Boiler Feedwater, Steam and Hot Oil Systems 

Both high and medium pressure steam systems will be provided. Steam is produced in several 
areas of the plant and is used for heating and for steam turbine compressor drives. 

Fireu'ater 

The firewater system includes firewater storage, dedicated firewater pumps, firewater loops 
throughout the facility and required firewater monitors and hydrants. Foam storage and supply 
syste1ns will provided to protect certain items of equipment and storage tanks as appropriate for 
the combustible materials being handled. 

Cooling Srste,ns 

The majority of cooling loads, including steam condensation, will be against air. A cooling water 
system will be provided for the remainder of the cooling loads. 

Air and Inert Gas Systems 

The facility will include a utility air and an instrument air system. The nitrogen system will be a 
liquefied storage system with vaporiser. 

Drains and JJ"aste water Treatment 

There are several drain systems in the plant. Process drain liquids are collected in a closed 
system and returned back to the process. 

Oily water drain liquids, in areas where water soluble hydrocarbons or chemicals may be present 
are collected, skimmed of oil, and sent to a biological waste water treating system. Oily drain 
liquids in areas where no soluble hydrocarbons are present are skimmed of oil prior to discharge. 
Process water from the liquids recovery process is treated by steam stripping followed by 
biological treatment. Water leaving the biological waste treatment unit is used for cooling tower 
make-up. along with outside water. Wastewater from the synthesis gas area is stripped and then 
fed to the steam system as boiler feed water make-up. 	 - 

About 1.6 megalitres per day (ML/d) of boiler blowdown, treated drain water and cooling water 
system blowdown steam will be sent to evaporation. Sludge from this wastewater evaporation 
will be sent to the Karratha Landfill. 

Flare System 

The flare system will be used to collect emergency vent releases and releases from safety valves 
in hydrocarbon or hazardous service. One high efficiency tip and steam injection will be used to 
assure efficient destruction of combustible gases. 

Hot Oil Heating Systems 

A hot oil system will be provided for services requiring temperatures greater than could be 
achieved with steam and whose small duty make a direct natural gas-fired heater impractical. 
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Description of Proposal 

The hot oil system consists of a nitrogen blanketed surge drum, circulating pumps, and a natural 
gas-fired heater. 

Fuel Gas Systems 

There will be two fuel gas systems within the facility. A natural gas system which supplies all 
the heaters in the process areas and a low kilojoule tail gas system. The tail gas produced as the 
off-gas to the Fischer-Tropsch synthesis is the primary fuel for the low kilojoule combustor, but 
will be augmented with natural gas as required. 

3.2 	Hearson Cove Road Relocation 

Hearson Cove Road is presently an unsealed roadway connecting Bun-up Road to Hearson Cove. 
The western 1.2 km of the roadway currently dissects the proposed Syntroleum site. To avoid 
severance of the site, the Project will require the realignment of this section of Hearson Cove 
Road. 

A number of alternative alienments for the Hearson Cove Access Road have been assessed on 
behalf of the DRD (Astron Engineering, 1998). The options assessed are shown in Figure 3.4. 
The preferred option, at least for the short term, is to relocate the roadway to an area north of the 
Syntroleum site boundary, as shown in Figure 3.5. This preferred option has a number of 
advantages over the alternative options assessed, including: 

The option is significantly more cost effective: 

The option is much shorter than alternate routes: 

The option would have considerably less environmental impact than alternative routes: 

The option would have considerah]v less impact upon Aboriginal heritage items: 

The option would have less visual impact than alternate routes. 

The proposed alignment will facilitate access to the Syntroleum GTS plant while still providing 
easy access to Hearson Cove. in PrincipleS approval of the realignment was given by the Shire 
of Roebourne Council on 9 AUgUSt 1999. 

Detailed discussions and considerable correspondence have been carried out between Astron 
Engineering, the road designer, Main Roads Western Australia and the Shire of Roehournc 
Council. The details of minimum road elevations to account for storm surge were covered in 
depth by Council. Considerable effort was expended in determining the proper details for the 
improvements to Bun-up Road by Main Roads in consultation with Astron Engineering. 
Discussions have also been held with Water Corporation. concerning the 300 nirn water pipeline 
running up to the east side of Burrup Road and with Western Power concerning the relocation of 
overhead power lines. Dampier Port Authority has also been consulted regularly on a variety of 
issues including the road improvements. 

The realignment would result in a two-lane roadway approximately 150 metres shorter than the 
existing alignment. The proposal includes sealing of the realigned roadway to the Council type 
"A" specification. The vertical alignment of the realigned roadway has been designed above the 

29 October, 1999 	 HLA-Envirosciences 	 3.6 



SOlO 
BAY 

TO SuppLy RAGS 

 

\AtINTA GAS PWRL,e 

STATN t*o 

ULSTRA TOVLR 

WAtOR CORP. IOWER 

PISTOL 
'P

GE 
ION((R 

aPLANT A [ 5oEARY  

QUARRY 

T.ROA / 

	
SANO 	

0 

QUARRY 
- 	SALIA 

FLAIRS 

	

o 	c 	---J 	 END SI 

/ 	 CXISIOlG ROAR 

	

/ 	 A1O1NT 

	

\ \\ 	

DAF
ALI 
IPIRR 

 

HLA-Envirosclences Pty Limited 	 HEARSON COVE ACCESS ROAD ALTERNATIVE FIGURE 

55-65 Grandview Street 	 ROUTE STUDY 
- - - - - Pymble, NSW 	 Syntroteum 

(02) 9988-4422 	 CTS Prolect - - - - 	 Burrup Peninsula, Western Australia 	
3A 

DRAWN 	 PROJECT-TASK NUMBER 	 APPROVED 	 DATE 	 - PIVISFI) RAtE 
REFERENCE: Dwg No: 2303-DC-01, 	Astron Group, 1998 	 Z10 	 November 1999 



- 

REFERENCE: Dwg No: 4212-DC-01 and 4212-DC-03, 
The Astron Group. 1999 

HLA-Envirosciences Pty Limited 	 HEARSON COVE ROAD PROPOSED 
55-65 Grondview Street 	 REALIGNMENT 

	

- - - 	- Pymble. NSW 	 Syntroleum 

	

= : 	= (02) 9988-4422 	 GTS Project 

	

- - - 	- - - 	 Burrup Peninsula, Western Australia 
DRAWN 	 PROJECT-TASK NUMBER 	 APPROVED 	 DATE 	- 

ZiD 	 November 1999 

FIG U RE 

35 
PIvISE[) DATE 



Description of Proposal 

1 in 100 StOrm surge flood level of 4.9mM-ID, and is shown in Figure 3.6 (Bureau of 
Meteorology, 1996). Typical cross sectiQns of the realigned roadway are given in Figure 3.7. 

The reconstruction works will require the relocation of the intersection of Hearson Cove Road 
and Burrup Road to a point approximately 100 metres north of the existing intersection. 
Intersection recoistruction will include improvements to Burrup Road including: 

Widening of the western lane of Burrup Road by 3.5 metres to accommodate overtaking 
northbound traffic: 

Widening  of the eastern lane of Burrup Road by 3.5 metres south of the intersection to 
accommodate merging southbound traffic from Hearson Cove Road: 

Provision of a median island on Hearson Cove Road to prevent corner cutting: 

Provision of semi-mountable kerbs on the northern and southern edges of Hearson Cove 
Road adjacent the intersection: 

Relocation of existing guard rails to suit pavement widening: 

Signage and Ime marking will be implemented in accordance with Main Roads regulations. 

3.3 	Gas Supply Pipeline 

The Project requires the construction of a single natural gas supply pipeline between the 
Vvoodside Onshore (ias Plant (O( iP and the Svntroleum GTS plant. The diameter of the pipeline 
will be between 250 mm and 750 mm. ..\ 250 mm pipeline would meet the current requirements 
of Syntroleurn tor the proposed 1.240 tpd (I 0000 hhlid) production. A 750mm pipeline would 
handle future expan.ion by Svntroleum and leave options open for other projects. The pipeline 

construction corridor ould be 20 metres wide, except where this is reduced to avoid heritage 
sites. The gas pipeline construction corridor vil! also include some turnaround areas and 

laydown areas that extend beyond the width of the 20 metre construction corridor. These areas 
will be located in places where impacts on sensitive flora and fauna and heritage sites can be kept 
to a minimum. In several locations the 20 metre corridor itself will be reduced to ensure that 
impacts on flora and heritage are minimised. 

The pipeline route \o1ild generally follow the UuiTup Road and \Vithnells Bay Road corridor, 
which forms a fairly direct route between the \Voodside and S ntroleum plants. The distance of 
this direct route is approximately 5 kilometres. 

Two options for the alignment of the pipeline have been assessed. The two options are shown in 
Figure 3.8. In order to minimise the environmental 'impact of-the pipeline, both options utilise 
already disturbed existing and previous road easements that are in varying stages of rehabilitation. 

Option A involves locating the pipeline within the existing Burrup Road reserve from the 
Syntroleum GTS plant to the intersection of \Vithnell Bay Road. The pipeline would be located 

on the eastern side of 13urrup Road. From the intersection of Burrup Road and Withnells Bay 
Road. the pipeline ould follow the western side of Withnells Bay Road (within the road reserve) 
for approximately 700 metres before leaving the road reserve and traversing into the Woodside 
OGP. 
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Option B is the preferred option and is similar to the former, except that the route leaves the 
Burrup Road reserve for approximately 2.5 kilometres and follows an old Withnell Bay access 
track. This land is currently designated as Uncommitted Crown Land. This option is preferred to 
situating the pipeline along Burrup Road for a number of reasons including: 

There is a restriction in the amount of space available within the Burrup Road reserve in this 
area. Close to the roadway is located the Epic Gas Pipeline and Water Corporation's water 
pipeline. Situating the pipeline in this area would therefore have a greater risk impact than 
situating the pipeline along the old Woodside access track. 

Farther from the roadway though still within the Burrup Road reserve, Iandforms are hills' 
and rocky. Construction of the pipeline in this area would therefore have greater impact upon 
local landforms than constructing the pipeline along the former Woodside access track. 
Construction in this area would also impact upon Aboriginal heritage sites. 

There would be less noise impact during construction than the alternative option: 

There would be less disturbance to traffic both during construction and during pipeline 
inspections once operational. than the alternative option: 

Easements are being sought form DOLA, through cooperation with the Shire of Roebourne 
Council and the Department of Main Roads for the pipeline route. A six metre easement with a 
five metre access corridor is currently planned. 

The pipeline corridor from approxiniatelv 1.000 metres north of the plant site, to approximately 
500 metres north of the plant site. has not yet been precisely determined. For this reason detailed 
flora, fauna and heritage surveys have not yet been undertaken for this area. Once the precise 
route is determined. survey reports will be submitted to the DEP. 

The gas supply pipeline is proposed to be buried over the majority of the route to a depth of 1.2 
metres. In the difficult rocky ground near the Epic pipeline, the gas pipeline may be above 
ground and covered. Typical cross sections of the pipeline are provided in Figure 3.9 below. 

If 	.r 

INC. SIGN,  

IIIILIYFNROAC 

LI'• 

Figure 3.9: Gas Supply Pipeline - Typical Cross Sections 
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34 	Product Pipelines 

Eight product pipelines are required to transport products from the Syntroleum GTS plant to 
Dampier Public Wharf. The pipelines would be bundled with each having a diameter of 200 mm. 
The pipeline construction corridor would be 20 metres wide. The product pipeline construction 
corridor will also include some turnaround areas and laydown areas that extend beyond the width 
of the 20 metre construction corridor. These areas will be located in places where impacts on 
sensitive flora and fauna and heritage sites can be kept to a minimum. In several locations the 20 
metre corridor itself will be reduced to ensure that impacts on flora and heritage are minimised. 

Three alternative routes for the product pipelines have been explored, as shown in Figure 3.8. 
All alternative routes head north from the plant site within the road reserve and cross under 
Burrup Road near King Bay Road. 

Option A continues north within the Burrup Road corridor for approximately 300 metres. From 
this point, the route turns westward and follows a proposed infrastructure corridor to Dampier 
Public Wharf. This option is not preferred due to the time constraints with respect to the opening 
of this corridor. 

Option B and C follow the southern side of King Bay Road within the road reserve. Option B 
follows the entire length of the MOF Road to the Dampier Public Wharf. This option is not 
practical as the southern portion of MOF Road has very little clearance on either side of the road 
for the placement of pipelines and therefore construction would have a significant impact upon 
local landforms. 

Option C is the preferred route for the product pipelines and follows King Bay Road to the 
intersection of the Water Corporations reservoir access track. The pipelines follow this Water 
Corporation reserve northwards past the reservoir where the route rejoins MOF Road. The 
pipeline route then follows the southern side of MOF Road within the road reserve to the 
Dampier Public Wharf. 

Option C is the preferred route for the pipelines for reasons including: 

Less environmental impact than alternate routes; 

Less time constraints with respect to constructing the pipelines; 

Less impact upon flora and fauna, and Aboriginal heritage sites; 

Landforms facilitate construction more readily than alternate options. 

The total length of the proposed product pipelines route is approximately 4.5 kilometres. The 
pipelines are proposed to be situated at ground level and protected with rock armour for the 
majority of the route. The pipelines would be buried where road crossings are necessary. Typical 
cross sections of the proposed route are given in Figure 3.10. 

The pipeline corridor from approximately 500 metres north of the plant site, to approximately 100 
metres north of the plant site, has not yet been precisely determined. For this reason detailed 
flora, fauna and heritage surveys have not yet been undertaken for this area. Once the precise 
route is determined, survey reports will be submitted to the DEP. 
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Easements are being sought from DOLA in cooperation with the Shire of Roebourne Council. the 
Water Corporation and the Department of Main Roads for the pipeline route. Water Corporation 
has provided a letter to Syntroleum indicating approval of the use of their reserve for the product 
pipelines. It is anticipated that the easement for the product pipelines will be about 9 metres in 
width with a 5 metre wide access corridor. 

3.4.1 Improvements to Dampier Public Wharf 

At the Dampier Public Wharf, the product pipelines are proposed to be situated on the underside 
of the wharf running out to the ship loading point. The location of the ship loading point is 
shown in Figure 3.11. The loading point is the only improvement to the wharf required for the 
Project. The loading arm to be installed on the wharf for the loading of the ships will be designed 
to provide, quick, easy and safe loading. It is proposed to have the loading arm on a flexible 
coupling so that it can be removed when a cyclone is predicted or when some other work on the 
wharf may damage the arm. There will be no offshore jetty extension nor any dredging or 
blasting at the Dampier Public Wharf or any other wharf associated with the Project. 

3.4.2 Shipping 

From Dampier Public Wharf, products will be loaded onto waiting tanker ships which will 
transport the products to domestic and international markets. As stated above, no improvements 
to the Wharf, or dredging of marine environments, are necessary to cater for ship movements. 

An average of eight ships per month will dock at Dampier Public Wharf to export product to 
markets. These ship movements constitute approximately 30 percent of the Wharf's current 
capacity. The Wharf is currently operating at less than 50 percent capacity, so the additional 30 
percent will not overload the Wharf's capacity. Plans are being developed by the Dampier Port 
Authority (DPA) to increase the capacity of the wharf for the future so it is unlikely that there will 
be strain on capacity even in the foreseeable future. 

Ship loading operations at the Dampier Public Wharf will be conducted under the procedures 
established by the DPA (refer to Chapter 6). 
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4.0 EXISTING ENVIRONMENT 

4.1 	Environmental Significance 

The Burrup Peninsula and surrounding Dampier Archipelago are considered environmentally 
significant, supporting significant terrestrial environmental and heritage values. The Burrup 
Peninsula is recognised for its wide diversity of flora and floral communities, and terrestrial 
fauna. Much of the northern region is even free from weeds and feral animals (Burrup 
Peninsula Management Advisory Board, 1996). 

The Burrup Peninsula contains rock art of international significance. The petroglyphs 
(Aboriginal rock art) are considered to be the most significant of all the Burrup's values and 
are apparent throughout the Burrup Peninsula (Department of Conservation and Land 
Management, 1999). 

The marine environment is also an important component of the region. A variety of marine 
habitats exist. supporting a diverse range of species, including numerous species of fish, 
molluscs, corals, marine mammals, turtles and species of migratory waders, as well as 
breeding habitats for seabirds and mangroves (Woodside, 1998). The Dampier Archipelago 
supports a variety of corals reefs, where over two hundred species of scleractinian corals have 
been recorded (Simpson, 1988). 

Extensive mangrove habitats surround the region. Although the mangrove species found in 
the region are not unusual, endemic or restricted mangrove species, there are major variations 
in style of coast. oceanographic setting and climate, that interplay with the regional change of 
the mangrove species pool. This results in variation in species richness, assemblage types, 
vegetation structure and physiognomy, providing valuable biogeographic information 
(Semeniuk, 1997). 

4.2 Landforms 

The Burrup Peninsula extends north approximately 20 kilometres from the Pilbara coast. The 
Peninsula is bounded by Mermaid Sound to the west and Nickol Bay to the east. 

Hearson Cove Beach is located approximately 2 kilometres east of the proposed GTS plant 
site. King Bay is approximately 750 metres to the west of the site. A mangrove community 
inhabits an area adjacent to King Bay on the westem side of Burrup Road. The King Bay 
low-lying tidal area is present to the north of the site. Figure 4.1 shows a panoramic view of 
the site, taken from Hearson Cove Road looking South, by HLA-Envirosciences in April 
1999. 

The proposed Syntroleum plant site is located in predominantly gently sloping terrain. The 
elevation of the site ranges from approximately 35 m Al-ID on the rocky outcrops in the south 
of the site to approximately 5 m AHD (with localised areas down to 3.OmAHD) in the north 
of the site. 

The landform units of the Burrup Peninsula and of the areas affected by the Project were 
investigated and described by Astron Environmental on behalf of Syntroleum, and are 
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summarised below. The detailed report is attached in Appendix P. Figure 4.2 depicts the 
geology and landform units on the proposed plant site. 

The topography of the Burrup Peninsula can be categorised into four broad landform units. 
All of these units are present on the proposed GTS plant site and on each of the pipeline 
routes. 

Rocky Outcrops and Scree Slopes 

Rocky outcrops constitute the resistant weathering features characteristic of the intrusive 
Gidley Granophyre. Outcrops are generally highly fractured and comprised of split boulder 
screes. and range in colour from light reddish-brown to dark reddish-brown depending on 
whether they are comprised of weathered granophyre or gabbro respectively. 

Steep sided gabbro outcrops and associated scree slopes are largely devoid of vegetation 
cover except in isolated soil pockets. 

Approximately 50 percent of the total Syntroleum plant site is occupied by rocky outcrops 
and scree slopes. 

Undulating Terrain - Valleps, Drainage Gullies and Alluvial Faits 

Undulating terrain mainly occurs on the western side of the Peninsula and in the area to the 
east of the King Bay mudfiats. Soils are predominantly Pleistoscene. red-brown silty sands 
with a significant proportion of stones and boulders. Soils are shallow and rocky outcrops 
and isolated boulder scree slopes are common. Steep-sided valleys occur along fault and 
drainage lines while alluvium and colluvium fans occur at lower elevations. 

Approximately 10 percent of the Syntroleum plant site area is comprised of valleys, drainage 
gullies and alluvial fans. Test pit logs indicate that the area previously disturbed by NWSGP 
activities is also predominantly underlain by alluvium. The alluvium is generally described as 
gravelly silt but ranges from gravelly sandy silt near the surface to silty sandy grave] with a 
cobble and boulder component immediately above the bedrock. The presence of a thick soil 
profile and ground water seepage zones associated with the fractured rock aquifer, has 
resulted in favourable growth conditions, and subsequently supports a relatively complex 
vegetation community. 	Emergent Eucalyptus victrix and Terminalia c'anescens are 
characteristic of this landform unit. 

Low Coastal Terrain - Mudjiats 

The low coastal terrain is Pleistoscene to Holocene in age. making it relatively geologically 
young in comparison with the rocky outcrops of the peninsula. The area is comprised of 
sandy coves with rocky headlands, mudflats with mangroves and areas of low-lying sand 
plain. Hearson Cove is comprised of shells but most of the other coves are composed of 
aeolian sands that merge with the ancient muddy sea floor. Along the eastern side of the 
peninsula the transition between the sands and the sea floor occurs at the median tide level but 
on the western side of the peninsula the sand extends further westward and mud is rarely 
visible from western beaches. 

Situated to the immediate north of the proposed Syntroleum plant site is an area comprised of 
high-tidal and supra-tidal mud flats. Prior investigations (V&C Semeniuk, 1994) have 
indicated that these mud flat sediments fill an east-west strait that previously extended from 
King Bay to Hearson Cove. 

1 November 1999 	 HLA-Envirosciences 	 4-2 

I'A 



666 . JWAON 
atva 03SL'38 	 31V0 	 c33AO8ddV 

I 

•
eiIeJsnv ujajsaM'iRjnsuluad dnJJn8 

loaIoicJ siB 
wnooquA 

JnIJ 	 3IIS O MIA 3IWVHONVd  

0 Z 
I39flN )sV1iorOBd 	 NMV:JO  

— 
MSN Wd —_— • — - 

89JJ M9!APIJ8JD 9-9  
pa!wq kId Se3U9I3SOJ!AU3- 1H  

'7. 

., 	,1'•- 

/ 	 •-. 	 • 

if 
, 	• 

. 
yq 

i--fl 

• 
• 

________ S 	• 

• • 
I 



iitro1eu.rn 	 Existing Environment 

Disturbed Land 

Disturbed land areas on the Peninsula include the township of Dampier. the Hamersley Iron 
facilities, Woodside Petroleum's plant and supply base, Hearson's Village and Dampier Port 
Authority leases. Prior to development, most of this landscape would have been classified as 
undulating terrain. 

As discussed in Chapter 1, much of the lower lying, flatter areas within the northern portion 
of the propose-d Syntroleum plant site (approximately 40 percent) had been used previously 
as a pipe lay-down and concrete batching area during construction of the gas pipeline for the 
NWSGP. Much of this disturbed area is covered with a thin layer of imported marine 
gravelly sands. sourced from dredge spoils, which has been ripped extensively to facilitate the 
revegetation process. To date revegetation has been largely restricted to a dense ground cover 
of the weed ('enc/irus ciliaris (huffel grass) and a mid-dense cover of Acacia bivenosa. 

4.3 	Geology and Soils 

The geology of the Burrup Peninsula has been previously investigated by the Geological 
Survey of Western Australia (GSWA) and is represented in the Nickol Bay-Legendre Urban 
Geology Sheets (22561 and 225711). These investigations were used as a template for 
defining geological units within the project area. Geology has also been investigated in the 
Burrup Land Use and Management Plan (O'Brien, 1994). The geology of the Peninsula and 
of the proposed Syntroleum site was further investigated by BHP Engineering for Syntroleum 
in February 1999. The geotechnical investigation by BHP is attached in Appendix I). 

The Burrup Peninsula is comprised mainly of an intrusive Proterozoic outcrop of fine-grained 
granophyre known as the Gidlcy Granophyre. The main outcrop of Gidley Granophyre 
occurs in the Dampier Archipelago and the adjacent mainland, along the basal unconformity 
of the Fortescue Group (Hickman 1983). The base of the granophyre intrusion consists of a 
differentiated coarse-grained gabbro. Both the granophyre and the associated gabbro are 
resistant to erosion and form aggregates of split boulder screcs. 

Bedrock at the proposed Syntroleum plant site consists of fine to medium grained granophyric 
rhvodacite. The rock substance is dense and where fresh to slightly weathered, exhibits 
extremely high strength. As stated above the rock is strongly resistant to weathering due to its 
fine grain size. 

A large dolerite dyke is present in the King Bay to l-learson Cove linearnent. As a result, 
there is less outcrop of the rhyodacite than in other areas of the Peninsula. The outcrops are 
generally located on the southern and eastern boundaries of the site. 

A small, weathered outcrop of granite is located towards the western boundary of the 
proposed Syntroleum plant site. This granite was pinkish-orange in colour, leucocratic, 
coarse grained with approximately even proportions of potassium and sodium feldspars. 
Although gabbro scree obscured the granite/gabbro contact, it is most likely that the granite 
underlies the gabbro unit. 

Thick benches of caicrete bedrock outcrop along the northern border of the site adjacent to the 
mud flats. Calcrete has probably formed as a result of the percolation of seepage water 
through carbonate-rich marine sediments, and subsequent precipitation (calcretion) onto 
underlying strata. 
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The geology of the Bun-up Peninsula and of the proposed Syntroleum site is shown in Figure 
4.2. 

The variety of prevailing landiornis and source rock has resulted in a wide range of soil types 
occurring throughout the proposed Svntroleum plant site, as described by Astron 
Environmental (1999). The base of scree slopes and the higher steppes generally feature 
shallow, granular soils with a large proportion of stones and pebbles. Poorly sorted, non-
plastic sands and gravels generally dominate the lower slopes, with the proportions of coarser 
fractions increasing with greater depth. The disturbed area features an imported gravelly 
marine sand veneer, ranging from approximately 0.1 metres to greater than 0.75 metres 
throughout the site. Beneath the imported dredge spoil is a thicker layer of medium grained 
alluvium, which extends to a depth of approximately 2.5 metres. Depths to bedrock ranged 
from approximately 0.5 metres to greater than 2.5 metres beneath the Hearson Cove Road 
easement. 

Alluvium. sourced from the surrounding outcrops, is also present within the depositional 
environments of the lower lying areas. These are generally situated to the west of the site and 
within the drainage gullies. 

The mudflats to the north of the plant site indicate a soil profile typical of a low energy, 
marine depositional environment, being largely comprised of sandy silts to silty sands. 
Although these soils were generally brown to grey in colour, they also contained some green, 
yellow and red mottling. The prevailing sediments were typically organic-rich and often 
contained a thin veneer of shellv lenses. ..\uguring for boreholes in this area was terminated 
on the calcrete bedrock, between 1.7  and I . metres deep. 

Soils throughout the site were generally alkaline, most probably as a result of the high 
calcium carbonate content. Iligh calcium carbonate soils were introduced to the site with the 
imported marine sands, but were also present naturally in the soil profile due to an underlying 
caicrete layer. 

There is little potential for acid sulfate conditions to develop as a result of disturbance 
(excavation) of nan e soil and rock. All Net Acid Potential (NAP) analyses conducted on soil 
samples suggest that no residual acid will trm as exposed soil is weathered. 

4.4 	Hydrology 

4.4.1 Surface Water and Drainage 

Drainage flow on the G...S plant site is northwards, from the rocky outcrops and screc slopes 
on the southern side of the site to the tidal flats to the north. Surface water typically flows in 
drainage channels that begin as steep-sided valleys in the hillsides and fan out into alluvial 
deposition areas on the lower slopes. Soils on the lower slope are highly permeable and will 
recharge ground water. The catchments are relatively small on the eastern side of the site. 
On the western side there are two larger catchments that extend south of the site boundary. 

Surface flow is directed unif'orrnlv northward to the mudflat area, which drains westward to 
King Bay and Mermaid Sound. 

There are no permanent watcrbodies on the ElI'S plant site - surface flows are ephemeral 
being restricted to periods during and immediately following significant rainfall events. 
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Storm intensities are severe over the short term on the Burrup Peninsula. The 100 year 
Annual Recurrence Interval. 60 minute storm intensity is 123 mmThour using the methods in 
Australian Rainfall and Runoff(1993). 

4.4.2 Groundwater 

Visual observations of the prevailing sediments and geology suggest that the soils and 
underlying bedrock display high permeability properties. Much of the proposed GTS plant 
site is located on an intermediate zone between steep rocky slopes and an intertidal/supratidal 
environment. Rainfall on the slopes presently flows both across the proposed site as surface 
flow, and beneath the site as ground water recharge. As with surface waters, groundwater 
[low directions are likely to occur from the higher rocky slopes of the south, to the mudflats in 
the north. 

Two groundwater monitoring bores were installed in the proposed GTS plant site by Astron 
Environmental (1999) on behalf of Syntroleum for the Project. The bores were installed 
within the mudflats to the north of the proposed GTS plant site and groundwater was 
encountered during drilling at approximately 0.5 metres in both bores. Freshwater seepage 
has been observed entering the mud flat from beneath calcrete benches during previous 
investigations (V&C Semeniuk. 1994) and has been identified as an important aspect for 
maintaining the northern mangrove shorelines of King Bay (Gordon 1988). Surface seepage 
water was not visible alone the calcrete benches during the recent investigation. Tidal and 
seasonal fluctuations are important features influencing the presence of seepage water and the 
elevation of the ground water table. 

No hydrocarbons or organic compounds were detected in either of the water samples taken 
from the ground water monitoring bores and all concentrations of metals, sulfates and p1-I 
were within regulatory guidelines. Although sulfate levels were shom to be relatively high, 
p11 levels (approximately 7.4) were within the normal range. This indicates that the high 
sulfate concentrations recorded had not developed as a result of acid sulfate conditions. The 
plentiful reserves of calcium carbonate in the soils are likely to "buffer" acid generation. 

Water samples taken from the groundwater monitoring bores were shown to be significantly 
more saline (approximately 77.000 mS/cm) than the average concentrations of seawater 
(40,000 - 50,000 mS/cm (MCA 1997)). These results are consistent with previous 
investigations conducted on the high tidal mudflats east of the King Bay causeway (Gordon 
1988). 	This is typical of supra-tidal environments that are subject to considerable 
evaporation. Freshwater re-flux would cause shallow ground water reserves to become 
significantly "fresher" after considerable periods of rain. 

4.5 	Vegetation and Flora 

4.5.1 Regional vegetation and flora 

The vegetation and flora of the Burrup Peninsula is species rich and highly diverse. This can 
be related both to the unique topography with its consequently variable edaphic conditions, 
and to the micro-climate of the project area. The combination of inland and coastal 
topographical and geological features results in a varied vegetation which consists of both 
inland and coastal species (Astron Environmental, 1994). 
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Coastal species and those of the Eremaean Botanical Province (Beard, 1975), are found in 
close association on the Burrup Peninsula along with a third relatively well represented 
tropical element more typical of the Kimberley region. The dominant vegetation type can be 
broadly described as mid-dense hummock (Triodia) grassland with mixed scrub and open low 
woodland, but there is a mosaic of substrates with minor communities which makes 
classification and mapping of units a difficult task. Blackwell et al (1979) has defined live 
basic vegetation units which are further divided into 28 communities, indicating the 
complexity of the area. 

4.5.2 Syntroleum GTS Plant vegetation and flora 

A Vegetation, Flora and Fauna investigation has been conducted for the proposed Syntroleum 
GTS plant site (Appendix Q. A literature survey was initially undertaken which included a 
search of the Department of Conservation and Land Management (CALM) Rare and Priority 
Species database (1998), followed by a botanical survey in May 1999. Sampling sites were 
placed on a diagonal grid across the area such that sampling would include all landforrn units 
and as a consequence vegetation habitats. The site was traversed by foot to confirm the broad 
habitat units identified from the aerial photograph. Figure 4.3 shows the existing vegetation 
units of the proposed plant site. 

Approximately one third of the project lease area (and the majority of the actual area to be 
disturbed) was previously disturbed for industry and rehabilitated sixteen years ago. The 
dominant component species of the original vegetation units have therefore been altered in 
those areas. Unsound rehabilitation practices (incorporation of marine sand, inappropriate 
fill, cement rubble etc into the topsoil) had resulted in the exotic grass species, Cenchrus 
(j/jQ/jç (huffel grass) dominating most of the disturbed area, although monitoring over the 
years has indicated that re-establishment of native hummock grasses is slowly occurring 
(Astron Environmental, 1998). 

The vegetation in the undisturbed areas of the lease is varied due to the number of micro-
niches found on site. 

Six broad vegetation associations were identified and are described below. Within these 
associations 14 vegetation assemblages were identi lied. 

Rocky uplands and outcrops with J3rachvchiton acuminalus - Elirelia saligna open low 
woodland and soil pockets with open grassland of Triodia, Paspalidiuni and C'i'inbopogon 
species with open scrub of Acacia coriacca and Dichrostach's spicata. 

Rocky Scree Slopes with mid-dense Triodia hummock grassland and open low mixed 
scrub of Grevillea p.vraiuidalis, Ipomoca costata, Dichrostachvs spicata and mixed 
Acacia. 

Alluvial drainage zones with mixed mid-dense Triodia hummock grassland, open low 
woodland and open low mixed scrub. 

Deeper drainage lines and gully floors with Eucalyptus victrix, Ter,ninalia canescens low 
woodland, mid-dense hummock grassland and open low scrub. 

Suprati dal flats with Ilalosarcia- Trianthema succulent dwarf scrub. 

Disturbed habitat with Acacia bivenosa open low scrub over low Cenc/irus ciliaris 
grassland 
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Unit I 	Rocky Uplands and Outcrops with Soil Pockets 
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Unit Sb ( Mid-Dense T. apathy Grassland (30-70%) with lrequeat patches at T. hilwrdre bnnealh Low 
ceryrxrsla hamersleyana Woodland B (2-10%; -aSia) and Open Low Scrub B (2-101k; 1-15m) 
with Dwarf Scrub 0 (0-0,5m) and Open Herbs. 

Unit 3 	Low Alluvial Dratnagt Zones 

Unit 3a j Mid-Dense Trfodia apache Hummock grassland (30-70%) with Low C. 
hamerlsxysna/Euca!}pruo vicirix Woodland B (10-301%; .x5m) and Low mixed Scrub B 
(10-30%; 1-15m) and open Owarl Scrub C (2-10%; 0.5-Ira) and Open Herbs (10-30%). 
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(10-30%; 1-1.5m) and Open Grasses (10.30%). 

Low Woodland B (10-30%; okra) of E. vichhx with Open Low Scrub B (2.10%; 1-1.5m) A. 
codacnn. I). splcala and mixed Mid-Dense Hummock and BaSal Grass (30-70%) and open 
Herbs. 

UntI 4C Open Low Woodland B (2-30%) of C. lranrorsteyana with Open Low Scrub 8(2-10%; 1.16m) 
with Mid-Dense Hummock Grassland cede Dwarf Scrub 0(10-30%; 0.5-1m) and Open Herbs. 

Unit S 	Saline Flats 

Mixed Low Grassland (10-30%) with sail tolerant Dwarf Scrub 0(10-30%; 0-0.5m). 

uxit, j Dwarf I-falosarcia Scrub C (10-30%; 0.5-1m) with Very Open Low Grass (2-10%). 

Unit 8 	DIsturbed Area 

Mid-Dense C. ciilasls Grassland (30-70%) with open Low Woodland B of Acdcla bivanosa 
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[J Dense C. chlaixs Grassland (7.100%) with Open Herbs. 
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The Department of Conservation and Land Management (CALM) Declared Rare and Priority 
Flora List identifies species that are considered to be under threat of extinction and prioritises 
these species based on degree of threat. The Rare and Priority Flora List is covered under the 
Wildlife Conservation Act, 1950. Three Priority Species were found on the study area, 
namely Brachvchiton acuminatus (Burrup Kurrajong). Terminalia supranitifolia and 
Triuinfeita appendiculata. All three species were identified in the study site, and occur 
throughout the-Burrup Peninsula. 

Weed species are now evident on all areas of the Burrup where disturbance has occurred. 
Their tenacious persistence and tendency to dominate native species is difficult to overcome 
unless careful management is applied and even given this, the current weed regime on the 
Burrup is probably too established to be manageable except in some instances. Weeds found 
during the survey included Cenc/irus ciliaris (Buffel Grass), Cenchrus setigerus (Birdwood 
Grass). Aervajavanica (Kapok) and Stylosanthes hainata (Carribean stylo). 

Tall stands of Eucal3ptus victi'ix and Terminalia canescens occur on the plant site area in the 
drainage areas and deep gullies. Not only do these stands of woodland provide important 
faunal habitat, (moisture, shade, nesting sites etc), and add aesthetic value to the Burrup, they 
also mark out major drainage patterns across the site. These drainage lines tend to begin in 
the high rocky uplands to the east of the site and terminate in King Bay to the west. 

Small, but dense low stands of woodland on scree slopes (Corvmbia ha,nerslei'ana 
/Dichrosiaclivs spicaza) and on rock piles (Brac/zvchiton acuminatus/Ehretia saligna/Fluegga 
virosa/Ficus opposita) also provide valuable faunal habitat and aesthetic value, besides 
containing Priority species. 

4.5.3 Gas Supply and Product Pipelines Vegetation and Flora 

A Vegetation, Flora and Fauna report was prepared for the proposed gas supply and product 
pipelines, by Astron Environmental (Appendix E). Vegetation surveys of both pipeline 
routes were conducted. Where the pipeline routes ran along roads, the study site was a lOm 
wide strip from the edge of the gravel road verge. Where the pipeline routes did not run along 
roads, the size of the sampling site was dictated by the landforms and therefore varied, but 
was recorded in each instance. The entire length of each pipeline route was driven and most 
of each route was also walked. The vegetation was surveyed wherever changes in habitats 
and vegetation units were visibly discernible. Figure 4.4 shows the existing vegetation units 
of the proposed pipeline routes. 

Four of the priority species known to the Burrup Peninsula were found along both pipeline 
routes. The priority species found were Brachvchiion acuininatus, Gyinnant/zera 
cunninghamii, Terininalia supranizifolia  and Trizi,nf'tta appendiculata. 

Product Pipeline 

Being associated with the road reserve, the vegetation along the proposed product pipeline 
route had been significantly disturbed and was highly weed infested. This was particularly 
true for the 2m wide strip closest to the road verge. Thus the majority of the product pipeline 
route had one vegetation association, described as highly disturbed, that ran in a narrow 2 to 3 
metre corridor parallel to the road. The remainder of the study site was less disturbed and the 
five vegetation assemblages identified in that area were more representative of the original 
habitat with which they were associated. 
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Six broad vegetation associations were identified along the product pipeline route and these 
are described below. Within these associations seven vegetation assemblages were identified. 

Highly disturbed area adjacent to road. Predominantly made up of Cenc/zrus ciliaris and 
Aerva javanica weed communities. Isolated shrubs include Acacia bivenosa. A. 
ancistrocarpa, A. pi'ri foia,  Acacia orthocarpa. Colonising herbs included Indigofera 
liizfo1ia,  I. linnaaei, I. colutea and Cleome viscosa with Streptaglossa decurrens and 
Abutilon lepidum; 

Mangal area found at King Bay, on both sides of the King Bay causeway. Dense low 
forest of Avicennia marina marina; 

Saline Flat associated with King Bay. Dwarf Scrub which varied in density in some 
places to become low heath of Halosarcia halocnemnoides tenuis, H. indica, Frankenia 
amnbita with open low grass Era grostis fa/caita, and Sporobolus virginicus. There were 
small (to I m) isolated Avicennia marina marina; 

Low Rocky Hill Slopes with two vegetation units, one being a co-dominant Triodia 
epactia/Cenc/zrus ciliaris grassland, the other being dominated by dense T. epactia. The 
latter had a more dense dwarf scrub and was found along MOF Road, while the former 
was recorded along Bun-up Road; 

Drainage zones with mid-dense Triodia angus/a. The woodland in the areas sampled 
consisted of Eucalyptus victrix with a low shrub cover of A. ampliceps, R/zagodia 
erenzaea, S. affspinescens.  The few herbs present included Amannia bacfera, Minurja 
integerrima and the creeper Vigna lanceolata. The weed Solanum nigramn was found 
here. 

Rockpi les included low I3rachvchiton acumizinalus/Terminalia supranitilolia woodland 
with mixed open low scrub and dwarf scrub, and open to mid-dense grass. 

Gas Supply Pipeline 

The proposed gas supply pipeline is to be aligned through previously disturbed corridors that 
are at various stages of revegetation. The Bun-up Road reserve is highly disturbed and 
dominated by buffel grass and kapok. The reserve along Withnell Bay Road is less impacted 
by weeds. The majonty of the proposed pipeline route is aligned along an old Woodside 
Petroleum access track that meanders through a well vegetated valley. The revegetation along 
this track is currently good and the track is barely distinguishable when viewed from the 
rockpiles above. 

Six broad vegetation associations were identified along the gas supply pipeline route and 
these are described below. Within these associations ten vegetation assemblages were 
identified. 

Fringes of saline flat occur along the eastern side of Bun-up road, on the northern side of 
King Bay tidal inlet. Generally, Cenclzrus ciliaris and Eragro.ctis Jalcatta were co-
dominant over the area. Other grasses included Triodia angus/a, Triodia epactia and E. 
dielsii. There were isolated and small populations of kapok (A. javanica) but it was the 
least frequently occurring dwarf scrub species. Herbs included Atriplex codonocarpa, 
Plilotus exaltatus, Swaincona plerost ylis, and Solanun horridu,n. Outside the study area 
very sparse isolated Acacia bivenosa and A. amnpliceps occurred. 
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Highly disturbed areas including road verge. Species include Cenc/irus ciliaris, Triodia 
angus/a, Triodia epactia. Aervajavanica and Acacia bivenosa. Herb species were varied 
and abundant. 

Rockpiles included low Brachrchiton acuminafus/Terminalia supranitfo1ia  woodland 
with mixed open low scrub and dwarf scrub, and open to mid-dense grass. 

Broad valley floor along Burrup road dominated by Triodia angus/a or Triodia epactica 
Hummockgrass1and with low scrub of Acacia bivenosa. Some areas of more dense 
Coryinhia hamersiepana. 

Broad drainage gullies included dense Triodia angus/a Hummock Grassland with low 
forests of Eucalyptus victrix and Terininalia canescens. Areas of open low scrub of 
Acacia bivenosa and Steinodia grossa heath. 

Alternating small rockpiles with shallow valleys found along the northern verge of 
\Vthnell Bay Road. Mid-Dense Triodia epaclia/ Cenchrus ciliaris grassland with mixed 
low woodland, low scrub and open herbland. 

4.6 	Terrestrial Fauna 

Terrestrial fauna of the Burrup Peninsula and of the Syntroleum Project sites was assessed by 
Astron Environmental on behalf of Syntroleum. An additional investigation for native 
molluscs on the GTS plant site was conducted by the Western Australian Museum of Natural 
Science. 

4.6.1 Burrup Peninsula 

Although the Burrup Peninsula is situated within the Eyrean Subregion, it supports a diverse 
terrestrial fauna representing residual species of the Bassean and Torresion Zoogeographic 
zones. The Eyrean Subregion is typified by an arid-adapted range of vertebrates and extends 
throughout inland Australia. The Australian and zone is renowned world wide for the 
diversity of its vertebrate fauna (Pianka 1969). The environmentally harsh nature of the 
Pilbara has resulted in most species evolving life history strategies that result in cryptic or 
nocturnal behaviour. The fact that the Burrup Peninsula was once an island, however, being 
separated from the mainland by extensive mudflats. means that it also contains a broad 
diversity of residual Bassean and Torresion fauna species. This fauna] diversity is particularly 
evident in the mangrove areas of the Burrup (Astron Environmental, 1999). 

Fauna Species 

A large number of reptiles and birds. and a small number of mammals, are expected to occur 
in the project area. While some of these fauna species are known to have highly specific 
habitat preferences, most would exploit a.-range of habitat .types . and. resources. This is 
particularly the case for aerial species. such as birds and bats, which often exploit a wide 
range of vegetation types and cover large areas in pursuit of food supplies. Some bird species 
also exhibit dispersive, nomadic or migratory behaviour in response to changes in climatic 
conditions or because of dietary preferences. Although native terrestrial mammal species 
appear to occur only in small numbers and in populations that are widely dispersed, the 
number of introduced species such as foxes and cats is increasing and represents a significant 
threat to the native fauna (Butler, 1994 in Astron Environmental, 1999). 

Twenty (20) terrestrial mammal species have been recorded from the Burrup Peninsula, 
including one monotreme, seven marsupials, four native rodents, three bats and five 
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introduced mammals (Butler 1993). In addition to the common and abundant Euros 
(Macropus robustus) and Red Kangaroos (M. rufus), several smaller mammal species are 
likely to be found in the plant site. Those areas that provide a combination of deep valleys, 
rock piles, outcrops and fringing vegetation are an ideal mosaic of microhabitats for a number 
of locally occumng small mammal species. Included amongst these is the Common Rock Rat 
(Zyzomvs argurus), the Common Planigale (Planigale nacu1ata) and the Pilbara Ningaui 
(Ningaui timealevi). This mosaic of microhabitats could also provide an ideal site for the 
common, but restricted. Northern Quoll (Das3'urus hallucatus) (Astron Environmental, 1999). 

Forty seven (47) terrestrial reptile species, consisting of nine geckos, four legless lizards, four 
dragon lizards, five goanna lizards, 12 skink lizards and 13 land snakes, have been recorded 
for the Burrup Peninsula. Two species of amphibians have also been recorded (Astron 
Environmental, 1999). 

One hundred and twenty-one (121) species of birds have been recorded on the Burrup. The 
birds include marine, resident land and regular migrant species. None of these species are 
endemic to the local area and all are widely represented in other regions (Astron 
Environmental, 1999). 

Protected Species 

Potential habitats identified in the field survey indicate that several restricted or reserve listed 
species may occur on the proposed development site. 

The Western Pebble Mound Mouse. Pseudomvs chapnani, is currently listed as a Priority 4 
species on the CALM Priority Fauna list. In the coastal Pilbara it is known only from the 
remnants of it's distinctive mounds. Although these mounds are relatively common on the 
Burrup Peninsula, none were found on the GTS plant site during the field survey. It is 
unlikely that this species occurs within the plant site area. 

Another Priority 4 mammal species to be recorded on the Burrup Peninsula is the Water Rat, 
H)dromys chr)soga.cter. Past observations and records indicate that H. c/z?ysogaster is 
restricted to permanent fresh water, mangal flats and beaches. This species is therefore only 
likely to occur on the northern edge of the project area, in the supra tidal Halosarcia flats, or 
within the larger drainage gully if there are areas for water to pool after significant rainfall. 
1-lowever, considering the restricted nature of these habitats within the project area, it is 
unlikely that this species would be affected by the proposed development. 	 - 

A number of bird species with the potential to occur in the proposed development area are 
protected by legislation and international agreements. Those species considered to be of 
significance are below in Table 4.1. 
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Table 4.1: Significant Bird Species that may occur in the project area 

.Jii1uI.Ji11ut 
Falcoperegrinus 	I Peregrine Falcon S4 
Falco hvpoleucos 	 Grey Falcon R 
Bur/iinus grallariu.v 	i Bush Stone-curlew R 
Esacus neglectus 	 Reach Stone-curlew R 
Eurosiopodus-argus 	Spotted N ightj ar R 
Hamirostra ,ne/anos!c'rna 	131 ac k-breasted Buzzard R 
Tringa hvpolcuco.s 	 Common Sandpiper M 
T. nebu/ari 	 Greenshank 
T brevipes 	 i Grey-tailed Tattler 
T. terek 	 Terek Sandpiper 
('alidris acuininata 	S harp-tailed sandpiper 
C. ferruginea 	 Curlew Sandpiper 
C. ru/leo//is 	 Red-necked Stint 
C. canutus 	 Red Knot 
C. tenuirostris 	 (ireat Knot 
C. a/ha 	 Sanderling 
Pluvialis squatarola 	Grey Plover 
P. dominica 	 Lesser Golden Plover 
ilpus pacifIcus 	 Iorktai]ed Swift 
Numenius jninutu.c 	 Little Whimbrel 
N. p/zaeopus 	 \\ hi  mbre I 
N. inadagascaricii.si.s 	Eastern Curlew R 
Hi ui,do ru.clica 	 Barn Swallow 
Charadrius inou/ux 	\longoliari Plover 
C. veredus 	 ( )rtental Plover 
C. 1L's/ie/zaultii 	 I .art.e Sand Plover 
Arenaria znterf?ri.'s 	 Ruddy Turnstone 
Li,nosa Ii,'nosa 	 Black-tailed (iodwit 
L. lapponica 	 Bar-tailed Godvit 

Limicolafii/cinc'/Iu 	 l3road-bi I led Sandpiper  
Glareola ,naIdnzruun 	Oriental Prattncole 	 Ni 
Hvdroprogne ca.spla 	(aspian Tern 
Stern albifrons 	 Little Tern 	 R 
S. hen galensis 	 lesser Crested Tern 
Sterna nerei.c 	 Fairy Tern 

Egi'eita a/ha 	 Great Egret M 
E.sacra 	 Lastern Reef Euret 
Haliaeetus leucogaxier 	White-breasted Sea-eagle  
Merops ornatus 	 Rainbow Bee-eater M 

Species protected under Schedule 4 of the W.•\ \Vildiifa Conservation (Specially Protected Fauna) Notice 1998 
Schedule 	4 	hsis 	those 	iatiiia 	species 	in 	teed 	ol 	special 	proteeiiofl 	and 	includes 	uncommon 	birds 	with 	a 
cosmopolitan distribution antI species whose hreeding areas are threatened by habitat destruction and other causes. 

P. 	Species included on CALM5 Reserve List The Reserve List comprises fauna which have recently been removed 
from 	the 	list Ot 	threatened 	tauna. 	have a 	restricted 	distribution 	are 	uncommon, declining 	in 	range 	and/or 
abundance. or lor sshich thcrc is insufficient iniormation to make an assessment of their status. Reserve List 
Species are described as fauna ior 	hich the imtiacts of any proposed development should he carefully considered, 
as there is a risk that such acti' itics may result in the taxa meeting the cniena for listing as a threatened species. 

M 	Species protected by the Japan .\ustralia and or (hinaAustralia Migratory Bird Agreements. 
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The Pilbara Olive Python. More/ia oliracea barroni, is a very large nocturnal python that 
favours rocky hills and ranges. and is restricted to the Pilbara region (Storr et al. 1986). As a 
listed species (Vulnerable) on the CALM Declared Threatened Fauna List, all known 
populations of the Pilbara Olive Python are under threat of extinction. This species is known 
to inhabit permanent water holes but is often encountered along rocky drainage systems and 
within rocky crevices and caves. Although no evidence of this species was found during the 
field survey, it is a nocturnal species that would be difficult to find during a daylight survey, 
and it may be an infrequent visitor to the project area. 

4.6.2 Syntroleum GTS Plant 

Six hroadscale fauna habitats were identified in the proposed GTS plant site area during the 
site assessment. These habitats are generally consistent with the major soils and landform 
units in the area and their associated vegetation assemblages. The six broadscale habitats 
include: 

Rocky uplands and rocky outcrops: 

Rocky scree slopes: 

Drainage gullies containing ephemeral water and tall woodlands: 

Lower Triodia steppes: 

Disturbed habitat (disturbed areas on the plant site characterised by an overlay of marine 
sands and dominated by A. hivenosa woodland and C ciliaris. understorey): and 

Supra tidal Ha/osarcia flats 

The descriptions and distributions of these habitats are generally consistent with those 
determined for the flora in the area. 

Much of the proposed plant site has been previously disturbed. The disturbed area has been 
largely covered with marine sand and the dominant vegetation consists of a canopy cover of 
Acacia hii'enosa with a lower storey of the introduced grass species, Cendirus ci/iari,c (Buffel 
grass). This community was not expected to provide a suitable habitat for most of the fauna 
species previously found on the Burrup Peninsula. The only species observed in the disturbed 
area were the Ring-tailed Dragon (Cienop/ioru.v caudicinctus caudicinctus), which seem to 
find the marine sand suitable for burrowing, and the Euro (Macropus rohustus), evident by 
numerous seats and shelters. 

The southern region of the site consisted of Triodia steppes that back onto rocky uplands and 
outcrops, and rocky scree slopes. Towards the south western boundary in particular, the site 
was intersected by alluvial gullies that contain a density of larger tree species such as 
Term ma/ia canescens -and Eucalyptus victrix. This type of broad E. vicirix habitat is 
generally restricted on the Burrup Peninsula. and was fairly uncommon within the project area 
(i.e. approximately 5 percent of the total project area). The areas of tall woodlands within the 
lower drainage gullies were generally restricted but may provide an important habitat for the 
shelter of large mammals and nesting Sites for a variety of birds. No permanent water holes 
were encountered in the project area but a number are present in the nearby Pistol Ranges (J 
Kruger, pci's ohs.). The northern side of the proposed site is fringed by Supra-tidal 
Halosarcia flats, which extend along the boundary of the lower tidal mudflats. This habitat is 
generally between 10 to 20 metres wide and represents only a small proportion 
(approximately 5 percent) of the total plant site. 

1 November 1999 	 HLA-Envirosciences 	 4-12 



King Bay 

SYNTROLEUM 

- - 	-- / 
- 

-- / - - — 5 	
7t 

(  'S  

// 

'I 

/ 	II 	 II 

	

I 	 / 

/ 	 I / 
5' 	I 

I 	 I 	\ 	 I 

I' t 	5' 
5'  

II 	7 	
I 

s a 	 a 

)/ /(culvert 

I 	
I I 	
I I 	

' 	/ - 	- - ----- --- - 
LEGEND 

I t 	SnaiIsueyea 

	 Scole 0 	125 	250metrej 

HLA-Envlrosdnces Pty LImItd 	 NATIVE MOLLUSC SURVEY SITES 	
FIGURE 

 
55-65 Crcndview Street 	 Syntroloum 

- - - - Pymble. NSW 	 GTS Project 	 CS = - 	 = (02) 9988-4422 
= : 	- 	 Burrup PennsuIa, Western Austrolio 

DRAWN 	 PROJECT—TASK NUMBER 	 APPROVED 	 DATE 	 REVISED DAW 
EnvronrnentQl Orofbng 199 fr 	PW 	 Z 1 0 	 November 1999 



iiitro1eu.rn 	 Existing Environment 

Native Molluscs on the Svntroleu,n GTS Plant Site 

A survey for native molluscs on the Syntroleum GTS plant site was undertaken by the 
Western Australian Museum of Natural Science in September 1999 (refer to Appendix M). 
Areas of the site surveyed are shown in Figure 4.5. 

The value of data on the distribution and dynamics of populations of relatively non-motile 
species such as snails in providing valuable information on habitats and their "health" is being 
increasingly rälised. Such data is at a level different from and complementary to that 
provided by more motile species such as birds, mammals etc. Organisms such as snails are 
also being recognised as important as a food source to the survival of larger. perhaps rare 
and/or endangered animals higher up the food chain. 

The following species of snail were identified on the GTS plant site during the survey: 

Family Camaenidae: Rhagada sp. and R. convicta 

Family Camaenidae: Quistrachia Iegendrei 

Family Pupillidae: Pupoides beltianus and P. contrarius 

Family Pupil lidae: Gastrocopta pilbarana 

Family Planorhidae: Amerianna sp. and 

Family Hel icodosc idae: Stcnopvlis coarciata 

R. convicta is endemic to coastal plain areas south and north of Exmouth Gulf, with its known 
geographic range extending from the Minilya River north and east to Cossack, including the 
Muiron Islands (Solem 1997). The species is common in the Karratha-Dampier area and 
appears to he at the limit of its distributional range along the Burrup Peninsula. 

Rho goda.sp is an undescrihed species which was not known at the time of the most recent 
revision this group of native land snails (Solem 1997). More recent and on-going work on the 
distributions of snail species of the Dampier area indicate that this new species is endemic to 
the Burrup Peninsula area. It is presumed that the biology of this Rhagada species is similar 
to that of R. convicta (see above) and other congeneric species. 

The known geographic range of Q. legendrei (Solem. 1997) is limited to the "mainland" area 
around Dampier. the Burrup Peninsula and some of the islands of the Dampier Archipelago. 
The new locality records from this survey lie well within the previously-established 
geographic range of the species. 

P. heltianus (Tate. 1894) is a species of pupillid snail which is widespread from Central 
Australia west to the Pilbara region and. along the coast.south to the Shark Bay area, although 
records along the west coast are sparse (Solem 1986. 1988). The distribution of this small 
snail in the Dampier-Karratha region is not well known, having rarely been collected. The 
locality and habitat records from this survey seem to indicate that it is fairly abundant in the 
area and able to inhabit a range of habitats. 

The geographic range of P. conlrarius (E.A. Smith, 1894) appears to extend from the Broome 
area south to the area of Shark Bay. It is also found on the Houtman Abrolhos Islands. In the 
Dampier-Karratha area it had not previously been recorded west of the Great Northern 
Highway (Solem 1986). 
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The recorded geographic range of G. pilbarana extends from the Chichester Range south to 
the Shark Bay area (Solem 1986). The species has not previously been recorded from the 
Karratha—Dampier area. 

S. coarciala (Moellendorff, 1894) is a widespread species, having been recorded from the 
Philippines to Papua New Guinea as well as from Queensland, the Northern Territory, Central 
Australia and, rarely in Western Australia, from the Kimberley and Port Hedland (Solem 
1988), and Millstream and the Cape Range (Slack-Smith 1983). 

With regards to Ainerianna sp., there has not been any recent revision of the Australian 
freshwater snails of this family below the generic level so that no reliable designation to the 
species level is possible. However, from specimen records, it appears that there is perhaps 
only one or, at least, very few widespread species in Western Australia. Juveniles (or eggs) 
are said to be carried between water bodies in mud adhering to the feet of water birds. 

None of the species found on the Syntroleum plant site could be regarded as rare and/or 
endangered in the context of their total geographic range. The snail species show a strong 
habitat specificity (eg. the limitation of Q. /egendrei to the scree slopes of the gabbro 
outcrops). 

The snail survey highlighted the effect of previous disturbance on the proposed GTS plant site 
- many species identified in undisturbed locations were absent in previously disturbed 
locations (eg. the presence G. pilbarana and S. coarctata in undisturbed areas of the western 
section of the site). 

4.6.3 Gas Supply and Product Pipelines 

Opportunistic sightings and restricted microhabitat searches yielded a total of 21 vertebrate 
fauna species within the gas supply and product pipeline project areas. 

Avifauna records for the site included 18 different species from 14 families. The families that 
made the greatest contribution to the overall species richness were the Columbidae (Pigeons 
and Doves), Meliphagidac (Honeyeaters) and Accipitridae (Kites, Goshawks, Eagles, 
Harriers). A Western Bowerhird (ChIa,nvdera guffaw) and an avenue bower were observed 
on the large rocky scree slope adjacent to the proposed feed pipeline route. Given the current 
route alignment, however, the bower habitat should remain undisturbed. 	 - 

A single mammal species, a member of the Macropodidae, was recorded within the project 
area. The Euro (Macropus robustu.c) was observed frequently within the study area, with 
fresh scats and shelters being common along the pipeline route. The Euro appeared to occupy 
all of the designated fauna habitats, but scats were, particularly abundant on the rocky 
outcrops and scree slopes and the lower grassland steppes. 

Two reptile species were observed during the field survey. These were the Racehorse 
monitor (Varanus trislis), a member of the Varanidae family, and the Ring-tailed dragon 
(Ctenophorus caudicinctus), a member of the Agamidae family. The Racehorse monitor was 
observed on a small rocky outcrop near the northern end of the feed pipeline, while Ring-
tailed dragons were common throughout the study area. 
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4.7 	Marine Environment 

4.7.1 Waves, Currents and Tides 

The currents within Mermaid Sound are composed of tidal and drift currents. Maximum 
current speed directions are parallel to the coastline with tidal flood currents to SSW and ebb 
currents to the NNE (Woodside, 1979, in Woodside, 1998). 

The drift currents result from the action of the wind and general ocean circulation. The drift 
current is superimposed on the tidal current. The net water movement is parallel to the 
coastline of Mermaid Sound either SSE or NNE (Woodside, 1998). 

Mermaid sound is protected from long period swell, except from the north and the north west. 
The prevailing wave direction in the vicinity of Withnell Bay is from the north. Minor waves 
are generated by westerly wind activity in summer periods. The western shores of the Burrup 
Peninsula and the islands to its north are protected from the persistent winter easterlies, which 
in Nickol Bay may result in wave heights reaching 3m (Woodside, 1979.In Woodside 1998) 

Tides in the region are semi-diurnal in nature. King Bay experiences tides ranging from 0.1 
m lowest astronomical tide (LAT) to 5.2 m highest astronomical tide (HAT), corresponding to 
—2.7 m AIID to 2.4 m AHD (Woodward-Clyde. 1998). 

4.7.2 Storm Surge 

Storm surge levels were estimated for a number of locations on the Karratha coast in the 
Karratha Storm Surge Inundation Stud'i', 1996. The peak water level associated with storm 
surge for a 1 in 100 year event is 4.9 m AlID (5.Om above Mean Sea Level (MSL)) at a point 
along Burrup Road within the tidal flats north of the proposed Syntroleum plant site. This 
peak water level is estimated using the combined effect of storm surge, tide and wave set-up. 
There has been some criticism of the study as being too conservative and it has not been 
adopted by all the industries in the region (l'etcr Long, personal communication, 1999). 

4.7.3 Water Temperature 

Inshore water temperatures in Mermaid Sound range from 19 O('  in July/August to 32 °C in 
March/April (Woodside, 1979. In Woodward-Clyde. 1998). 

4.8 Climate 

The Burrup Peninsula is situated in the and subtropical environment of north western Western 
Australia. The area experiences hot summers with periodic rains of high intensity, and warm 
winters with occasional rainfall. Tropical cyclonesare common.during November to April, 
with an average of two cyclones crossing the Pilbara coast each year (Woodward-Clyde, 
1998). 

Climate data for the study area has been obtained from Karratha - Dampier Salt (Bureau of 
Meteorology Station 005061). This station, located approximately 10 km south of the 
proposed Syntroleum site has been collecting climate data since 1969. 

4.8.1 Air Temperature 

The Pilbara region experiences two predominant seasons. Summer generally extends from 
September through to April and winter from May to August. 
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Average maximum temperatures at Karratha range from 26.1 °C in July to 36.2 °C in March. 
Average minimum temperatures range from 13.4 °C in July to 26.5 °C in February. 

Average annual relative humidity is 45 percent in the mornings (9:00am) and 39 percent in 
the afternoons (3:0(.)prn). Humidity is generally highest in late summer and lowest in late 
winter. 

4.8.2 Rainfall 

Mean annual rainfall at Karratha is approximately 250 mm/year, with the majority of this 
falling between January and June. Rainfall from January to April is dominated by tropical 
thunderstorms and cyclones from the north. Rainfall from May to June is predominantly from 
low pressure systems in southern \VA. 

Mean annual pan evaporation at Karratha is 3.470 mm per year, which exceeds mean annual 
rainfall by 3.220 miii. 

4.8.3 Wind 

Winds during winter are generally from the south east to north east quadrant. Morning winds 
tend from the east to south east shifting to the north east in the afternoons. Average wind 
speeds in winter are I I -20 km ii. Wind roses for the Karratha - Dampier Salt area are shown 
in Appendix F. 

In summer, momint winds are predominantly westerlies. shiffing to north westerlies in the 
afternoons. Avera.te wind speed is 11-20 km Ii in the mornings increasing to 2 1-30 km/h in 
the afternoons. Wind speeds in excess of 35 kmh can he experienced for sustained periods of 
time (3-4 days) (Woodward-Clvde. 1998). 

4.8.4 Cyclones 

i\ tropical cyclone in the southern hemisphere is defined as a rotating low pressure system 
originating in the tropics in which the ten minute average winds exceed 63km/h. When a 
tropical cyclone approaches the coast it can cause an ahnoniial elevation of sea level. The 
maximum sea eie anon usually occurs close to the point of maximum winds as the cyclone 
crosses the coast. but the general dome of raised water can affect an area up to 50-100 km off 
the coast, with the eftct lasting for several hours (Bureau of Meteorology Special Services 
Unit, 1996). 

An average of 2 tropical cyclones cross the Pilbara coast per year. Tropical cyclones in 
Australia typically occur from November to April. These cyclones produce winds of up to 
250 km/h, and are associated with heavy swells, torrential rain and significant property 
damage. 

4.9 	Air Quality 

The regional air qLiallty meteorology of the Burrup Peninsula is not well understood 
(Woodside. 199'). Some studies have been conducted of the regional background air quality 
on behalf of Woodside Petroleum. 

Air modelling was conducted in 1997-199 by the CSIRO using worst case conditions where 
the potential for recirculation or stagnation of pollutants is greatest (Woodside, 1998). 
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Modelling was conducted in August and March as these months provide the greatest potential 
for worst case conditions where south east synoptic winds oppose the general north west 
seabreeze andlor where light synoptic winds prevail. Modelling of oxides of nitrogen (N0), 
nitrogen dioxide (NO2), ozone (03), and respirable particulates (PM)0) indicated that the 
concentrations of these pollutants at Karratha and at Dampier are well below the air quality 
criteria adopted by the DEP. In addition, benzene modelling conducted on behalf of 
Woodside in 1995 indicates that the levels of benzene in the surrounding region are well 
below those considered acceptable for residential areas (Woodside. 1998). 

4.10 Noise 

A noise assessment was undertaken by HLA-Envirosciences for the Project. Background 
noise monitoring was undertaken between 28 April 1999 and 6 May 1999 at a location within 
the proposed Syntroleum GTS plant site, approximately 12 metres South of Hearsor Cove 
Road and approximately 100 metres cast of Burrup Road. 

Noise monitoring was carried out using an Acoustic Research Laboratories Environmental 
Noise Logger. which meets the requirements of AS1259.1 (1990) and the Environmental 
Protection (Noise) Regulations 1997. The logger was set to A-weighted, fast response and 
noise levels were recorded continuously over 15 minute sampling periods. The logger was 
calibrated both before and after the monitonng session using a Bruel and Kjaer Type 4230 
calibrator. 

Background noise levels presented below in Table 4.2. 

Table 4.2: Background Noise Monitoring Results, 28 April 1999 to 6 May 1999 

07:00— 
\eekdav 

18:00 46 35 
18:00-07:00 50 42 
07:00-18:00 47 36 Weekend 
18:00-07:00 48 41 

The monitoring indicates that the average day-time. weekday background noise level (LA10 ) 

for the site is 46dB(A). Background noise levels on the proposed Syntroleurn site are very 
low. The site boundary to the west is the Burrup Road. Within 50 metres of the BurrupRoad 
LAI() noise levels range between 40 and 60 dB(A) depending on the traffic volumes. Hearson 
Cove Road which travels through the north of the site carries much less traffic, and at reduced 
traffic speeds than the Burrup Road. Within 50 metres of the Hearson Cove Road LAIO  noise 
levels range from 38 to 50 dB(A). The other areas of the site are very remote from noise 
sources. The L.\1()  noise levels in all other areas range from 35 to 45 dB(A). 

4.11 Social Environment 

4.11.1 The Pilbara region 

The majority of the population and economic activity of the Pilbara region is concentrated in 
the western third of the region. The eastern two thirds is mainly arid desert country with few 
inhabitants. The Pilbara region comprises five local Government areas, the Shires of 
Roebourne, Ashburton, East Pilbara, Exmouth. and the Town of Port Hedland. 
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Population growth in the Pilbara region stagnated or declined during the period from 1986 to 
1996. The population of the region was distributed between Port Hedland (27.4 per cent) and 
the Shires of Ashburton (17.2 per cent), East Pilbara (21.1 per cent) and Roebourne (34.3 per 
cent) in 1996. Table 4.3 below shows the break-up of population for each local government 
area over the period 
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Table 4.3: Pilbara Population Distribution 

Shilrerrown 

Ashburton 
I 1981 

j 	8.750 

1986E1I 

8.706 

- lilil 

7,922 

-1996 

7,397 
East Pilbara J 	9.850 9.397 10.111 9.092 
PortHedland 13.370 13.320 12.516 11.748 
Roehournc 14.660 16.306 16.001 14,954 
Total 46.630 47.729 46.550 43.191 

(Source: ABS. 1996) 

Recently published short tenn population projections for Western Australia forecast continued 
growth for the state at about 1.5 per cent per annum, based on natural increased, overseas 
migration and interstate migration. The State Planning Strategy forecasts that the Pilbara 
region is expected to record a sustained growth in population from 46,550 people in 1991 to 
53.500 by 2021. Importantly. the Shire of Roebourne is anticipated to accommodate 
approximately 36 per cent of the Pilbara region protected population. 

4.11.2 Roebourne Shire 

The Syntroleum Project is to be located within the Shire of Roebourne. The site is 
approximately 20 kilometres north of Karratha township by road, the largest of the towns 
within the Shire of Roebourne. Other towns in the Shire include Dampier. Roebourne. 
Wickharn and Point Samson. 

The population of the Shire of Roebourne in 1996 was 14.954. Population trends for the 
towns within the Shire of Roebourne over the last 25 years are illustrated in the table below: 

Table 4.4: Pooulation Trends for Localities in Roebourne Shire 

Locality 

Karratha 

1971 	1976 

1.835 	1 	4.243 7 
1981 	1986 	1991 	"1996 

8.341 	9.533 	11.325 	10 .057 
Dampier 3.858 1 	2.727 	2,471 2.201 1,810 1.424 
Roebourne 1.515 1,368 	1.688 1.269 1,213 958 
Wickham N/A 2.312 	2.387 	2,445 1,973 1,649 
PtSampson N/A N/A 	N/A 	N/A 180 255 
Balance 3.006 584 	_286 	1.256 790 611 
Total 10,217 11.234 15.173 	16,704 17,291 -  14,954 
(Source: ABS, 1996) 

Based on a medium level of projection, the State Planning Strategy forecasts the population of 
the Shire of Roebourne to increase to between 20.000 and 25,000 by the year 2021. The 
frecast is premised upon previous growth rates and -reliant upon future resource 
developments in the petroleum and gas, iron ore, salt and associated downstream processing 
occurring within the local government area. 

However, evidence received from local real estate firms and the Department of Employment. 
Education, Training and Youth Affairs (personal communication, 1999) suggests that there 
has been a decline in residential population in Roebourne Shire over the past six months. 

Age Structure 

The Shire of Roebourne's age structure is presented in Table 4.5 below, for the 1986, 1991, 
and 1996 census years. 
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Table 4.5: Shire of Roebourne's Ace Structure 

0-4 	S24 I 855 	1.677 11 	874 	817 1.691 i 	682 	645 1.327 
5-9 746 744 1.490 	833 812 1,645 1 	724 638 1.362 

10-14 714 725 1.439 	728 673 1,401 638 630 1.268 
15-19 653 5427 1.195 	589 509 1.098 494 415 909 
20-24 871 682 1.553 1 	623 577 1 	1,200 587 555 	1 	1.142 
25-29 1.043 920 	1.963 L 	857 787 1 	1.644 677 648 1.325 
30-34 1.026 832 	1.858 1.053 905 1,958 726 703 1.429 
35-39 1 	1.064 733 1.797 1,021 788 1.799 798 656 1.454 
40-44 752 424 1.176 876 580 1.456 661 580 1.241 
45-49 498 286 784 	638 364 1,002 1 	588 426 1,014 
50-54 304 195 499 439 279 718 440 317 757 
55-59 240 152 	392 283 	231 514 291 234 525 
60-64 145 121 	266 254 1 	177 431 234 194 428 
65-69 94 85 179 	1 169 1 	167 336 	211 	146 357 
70-74 59 44 103 	96 1 	62 158 117 90 207 
75 and 
over 

30 36 66 	63 
[ 	

75 138 73 69 142 

(Source: ABS. 1996) 

The figures in Table 4.5 indicate the following regarding the Shire of Roebourne's population 
in 1996: 

The lower percentage of females (46.7 percent) to males (53.3 percent), although the 
percentage of females has increased from its 1991 level of 44.6 percent 

The larger than state average of the population aged under 15(26.5 percent): 

The less than state average of the population aged 15 to 25 (13.7 percent): 

A very high percentage of the population aged between 25 and 39(28.13 percent): 

A lower than state average percentage of the population over 65 (4.7 percent): and 

A decline in population from 1991 to 1996 of 2.337 (or an average of 3.1 percent per 
year). 

The relatively low representation of older children to young adults (15 to 25) probably 
indicates a preference to undertake secondary or tertiary education at Perth metiopolitan 
institutions. The over 65 age group is under represented probably due to higher living costs in 
the Pilbara, lack of extended family support and leaving company or government supplied 
housing. The decline in population is largely attributed to a lack of major new developments 
to sustain the previous high construction workforce numbers and associated retail and service 
industries plus the rationalisation of workers in the major resource industries. 

The 1996 Age Profile for Karratha appears below in Table 4.6. 
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Table 4.6: Karratha Age Structure, 1996 

Male 	 Female 	 Persons _ 

I_0-4 458 	 442 900 
Percentage  

8.95 
5-9 493 424 917 9.12 
10-14 445 	1 415 869 8.64 
15-19 339 295 634 6.31 
20-24 392 399 791 7.87 
25-29 501 482 983 9.78 
30-34----7 510 479 989 9.83 
35-39 571 470 1041 10.35 
40-44 443 409 852 8.47 
45-49 393 273 666 6.62 
50-54  274 190 464 4.61 
55-59 158 143 301 2.99 
60-64 138 105 243 2.41 
65andover L 	189 164 L 	353 L 	3.51 
(Source: ABS, 1996) 

The population profile for Karratha shows the same trends as evident for the whole of 
Roehourne Shire. Between 1991 and 1996 the towns population decreased by 1,268, or an 
average decrease of about 2.25 percent per year. 

Similarly the population of Dampier has decreased from 1.810 in 1991 to 1.424 in 1996, or an 
average decrease of 4.25 percent per year. 

EmpIorinezt b3' Industry 

Employment by industry type within the Shire of Roebourne is presented in Table 4.7 for the 
1986. 1991 and 1996 census years. 

The distribution of employment across the vanous industry,  sectors of the Shire of 
Roebourne's economy reflects the importance of the mining industry. The number of persons 
employed within the local government area of the Shire of Roebourne peaked in 1991 at 
8.021. During the intercensal period of 1991-1996 the shire lost 1,000 jobs primarily in the 
manufacturing and construction industry sectors. 	 - 

The decline in the manufacturing and construction industries employment levels occurred as a 
consequence of the structural adjustment in the mining industry in the late 1980s   in order to 
maintain international competitiveness. Approximately 1,000 jobs were lost from the mining 
industry between 1986 and 1991. 
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Table 4.7: Employment by Industry Within The Shire of Roebourne 

Industry 

Agriculture 
'ifl  

 65 28 
271 

93 82 37  119 106 51 157 
Mining 2,031 2,302 1,192 183 1,375 1,236 190 1,426 
Manufacturing  198 42 240 742 85 827 253 77 330 
Electricity, Gas and Water 117 16 133 110 24 134 92 29 121 
Construction 	 -- 1,069 121 1,190 936 89 1,025 543 75 618 
Wholesale Trade  114 34 148 162 59 221 226 60 286 
Retail Trade  287 464 751 292 521 813 317 529 846 
Accommodation, Ca6s and Restaurants 126 

357 
249 
93 

375 139 282  421 102 246 348 
Iransport and Storage 450 405 95 500 326 122 448 
Communication Services 61 22  83 41 25 66 48 19 67 
Finance and Insurance 64 60 124 - 48 81 129 28 75 103 
Property and Business Services 272 140 412 268 165 433 295 228 523 
Government Administration and Defence 118 59 177 140 92 232 153 107 260 
Education 121 259 380 138 381 519 146 374 520 
HealthandCommunityServices 58 240 298 52 258 310 66 310 376 
CulturalandRecreationalServices 17 35 52 	1  30 40 70 18 	1 37 55 
PersonalandOtherServices 114 90 204 140 116 256 147 128 275 
Non-classifiableeconomicunits 76 19 95 47 9 56 80 36 116 
Notstated 130 79 209 336 179 515 77 69 146 
'l'otal 5,395 2,321 7,716 5,300 2,721 	1  8,021 4,259 2,762 7,021 

(Source: ABS, 1996) 
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According to the census figures there were 7,021 persons employed in the Shire of 
Roebourne. Of the total there were 4.259 males and 2,762 females. There were 462 people 
unemployed and looking for work at that time. 

The most recent available employment figures are for the 1999 March quarter. The 
Department of Employment. Education. Training and Youth Affairs has indicated that in the 
Roebourne Shire there were 455 unemployed persons. This represents an unemployment rate 
of 5.9 percent. This compares with 7.7 percent for Western Australia and 8.1 percent 
nationally at the same time. 

Staff of that Department were quick to indicate that the unemployment situation in the Pilbara 
is different from other areas of Western Australia (personal communication, 1999). The main 
difference being that when a person becomes unemployed in the Pilbara they are more likely 
to move out of the area. The costs of living, especially those related to housing, are 
traditionally higher in the region due to its isolation. Often unemployed people cannot afford 
to continue residing in the area. especially if they were located in company housing. 

There is further evidence from that Department and the Far North West Consultative 
Committee (personal communication. 1999) to suggest that there may have been a drop in the 
numbers of employed persons in the Roebourne Shire since the March quarter figures. It is 
apparent that retrenchments have occurred in the area from major resource companies such as 
BHP, Robe River and Rio Tinto. which have had a negative impact on the areas population. 

Einplovnzent b.1,  Occzipatio,z Trpe 

Employment by occupation type within the Shire of Roehoume is presented in Table 4.8 for 
the 1981. 1991 and 1986 census years. .\lthough the total number of persons employed 
within the local government area has declined since 1986 there is a pool of skilled 
professionals. tradespersons and production orkers. 
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Table 4.8: Employment by Occupation Type Within Shire of Roebourne 

Managers and Administrators 	 - 
I  

259 37 	296 386 92 478 377 107 484 
Professionals 524 268  792 586 507 993 580 458 1,038 
Associated Professionals 405 114 519 436 179 615 484 325 809 
Tradespersons and Related Workers 1,798 101 1,899 

- 
1.567 II 8 1,685 1.265 103 1,368 

Advanced Clerical and Service Workers 52 298 350 52 310 362 16 208 224 
Intermediate Clerical, Sales and Service Workers 235 523 758 238 481 719 266 674 940 
Immediate Production and Transport 1,118 - 	104 1.222 1,031 88 1,119 725 86 811 
Elemeiìtary Clerical, Sales_and ServiceWorkers 165 432 597 161 502 663 104 417 521 
Labourers and RelatedWorkers 674 387 1,061 

137 
463 388 851 306 306 612 

Inadequatelydescribed  109 28 116 15 131 72 13 85 
Notstated 56 29 85 264 141 405 64 65 129 
Total 5,395 2,321 7,761 5,300 2,721 8.021 4,259 2,762 1 	7,021 

(Source: ABS. 1996) 

the occupation classi6cation has undergone a major review since the 1991 Census. This broad level table should be used as an indicator only. 

The Australian Bureau of Statistics (iassiflcations and Standards Section can provide users with an ASOO I to AS002 concordance file to assist with 
comparison of the Occupation classification at a more detailed level. 
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Housing Structure 

The number and type of housing units occupied and unoccupied at the time of the 1986. 1991 and 
1996 census is presented in Table 4.9 below for the Shire of Roebourne. Although the total number 
of dwelling units reached an all-time high of 6,006 in 1996 approximately 16 percent of all housing 
available within the local government area is unoccupied. In Karratha there were 602 dwellings 
identified in the census as being unoccupied. The occupation classification has undergone a major 
review since the 1991 Census. This broad level table should be used as an indicator only. 

In 1996. dwellings in Manufactured Home Estates' and Accommodation for the Retired or Aged (self-
care) have been excluded for comparability with 1991 and 1986. 

The census information does not differentiate between housi"g ownership. Of particular interest in 
the Pilbara Region. including Roebourne Shire, is the number of dwellings that are owned by resource 
companies. For example the Western Australian Planning Commission (1999) estimated that in 
Karratha Woodside Energy Ltd owns 19.2 percent of dwellings. Hamersley Iron 8.5 percent and 
Dampier Salt 4.4 percent. 

Therefore, the 16 percent of unoccupied housing may or may not be available for use by the general 
public. However, real estate firms in Karratha (personal communications. 1999) estimate the current 
1)001 for dwellings available for lease to be between 100 and 200. 
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Table 4.9: Housing Structure in The Shire of Roebourne 

I.  .._n_I. i 	.ng  i._ 

Separate house 2.702 361 3,063 ' 	3,348 253 ' 	3,601 3,143 517 3,660 
Semi-detached, 	row 	or 	terTace 	hour, 

.200 
townhouse,flat,unitorapartment  

237 1,437 1,301 

Other_dwelling:  

274 1,575 1,106 418 1,524 

Caravan,cabin,houseboat 664 0 664 588 7 595 435 10 445 
Improvisedhome,tent,slprs out Il  6 17  39 0 39 144 9 144 
I louse 	or 	flat 	attached 	to 	a 	shop, 

- 

office, etc 
20 3 23 

704 

15 0 15 12 0 12 

Total 695 - 	9 642 7 649 591 10 601 
Not stated  64 6 70  78 18 96 142 79 221 
Total 4,661 613 5,274 5,369 552 5,921 4,982 1,024 6,006 

(Source: ABS 1996) 

1 November 1999 	 HLA-Envirosciences 



Spitroleurn 	 Consultative Environmental Review 

4.11.3 Services 

Education 

Dampier has one primary school that also accommodates pre primary. There is a high level 
of capacity within the school given the continuing decline in Dampier's population. 

Karratha has a TAFE College (Karratha College) and two high schools, namely Karratha 
Senior High and St Lukes College. There are four state Prirnary/Pre-Primary schools as well 
as St Pauls Catholic Primary/Pre-Primary. With the possible exception of Tambrey Primary 
School all these education facilities have capacity for future enrolments. 

Childcare 

Karratha has two day care centres. 14 family day care operations, occasional care, playgroups 
and regional office of Family's Children's Services. (Roebourne Council 1997). There is 
often pressure for day care places given the high labour force participation and long work 
hours that exist in the area. There is a day care centre at Dampier that is currently under 
utilised. 

Health 

The Nickol Bay District Hospital is located in Karratha. II has recently been down graded 
from a Regional Hospital. However, it does have capacity to operate at a greater level should 
the population and/or government funding increase. Other health sen'ices are located at 
Warambie Health Clinic. Karratha has two medical centres with doctors that also service the 
hospital. Other health care professionals are also located in the town such as physiotherapists, 
chiropractors, radiologist and dentists. Specialists also periodically visit Karratha. 

A medical centre is also located at Dampier. 

Recreation and Cultural Facilities 

Karratha has a wide rane of Recreation and Cultural Facilities. Karratha has ovals, 
pavilions, tennis courts. netball courts, squash courts, a golf course, bowling greens, aquatic 
centre, entertainment centre, theatre, indoor cricket centre. running track and basketball 
facilities. The town is very well serviced for sporting activities with a number of sporting 
clubs and associations present. At least a dozen of the parks around the town have play 
equipment provided. 

Dampier is also well provided for in respect of recreation facilities which include ovals, 
howling greens tennis courts, squash courts, basketball courts, sailing clubs, and play 
equipment. Facilities in Dampier are under utilised. 

There are also libraries in Karratha and Dampier. Dampier has a community centre (hail). 

In addition to the active recreational facilities there are numerous passive recreation areas 
around the district. The beaches around Dampier. Karratha and the Bun-up Peninsula are 
popular with locals and tourists alike. Camping, boating and fishing are also popular 
activities in the region. 
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Traffic and Access 

The only access road to the Burrup Peninsula is the Burrup Road. Burrup Road is currently a 
sealed road with one lane in each direction. The road is utilised by the existing industries 
located on the Peninsula and by tourists and residents accessing recreation and conservation 
areas. Burrup Road passes the western boundary of the proposed Syntroleum plant site 
beyond the gas pipeline easement. Traffic volumes for Burrup Road were investigated in 
1992 by Main Roads. For Burrup Road east of Dampier Road the traffic volume was 
estimated at 1,845 ..\verage Annual Daily Traffic (AADT). The heavy vehicle composition of 
this traffic volume is 10 percent. 

Hearson Cove is accessed via Ilearson Cove Road from Burrup Road. This unsealed road 
currently passes through the proposed Svntroleum site. The road is used primarily by the 
public for recreational purposes associated with Hearson Cove Beach. Traffic volume along 
this road was estimated at 129 AADT in 1994 and 110 AADT in 1997 (Roebourne Shire 
Council, pers. comm. 1999). 

King Bay Road is located approximately 1 km north of the proposed Syntroleum site on the 
Burrup Road. The traffic volume of this road has been estimated at 556 AADT (Roebourne 
Shire Council, pers. comm. 1999). 

Other Services 

Karratha has a laree modern shopping centre which includes supermarkets, department stores 
and speciality shops. It is the largest centre north of the Perth metropolitan area. Professional 
facilities such as estate agents, solicitors and financial advisers are also available. There are 
currently five banks in Karratha. 

As Karratha is the economic centre for the \Vestern Pilbara there are a number of government 
departments and ,taiutory bodies in the centre. These include Police and Court House, 
Department of Justice. Electricity and \Vater ('orporations. Department of Fisheries. Ministry 
of Planning and Department of Resource I )cvelopmcnt to name a few. 

The Shire of Roehounie's main administration centre is in Karratha. 

Karratha also has a "omen's refuge and youth housing centre. 

Ambulance, Emergency Services (I:ire  and SES) facilities exist. Karratha is serviced ba 
large, modem airport. 

4.12 Aboriginal Heritage 

The Burrup Peninsula extends seaward in proximity to offshore islands which form part of the 
Dampier Archipelago, named after the English privateer and adventurer William Dampier 
who visited the islands in August 1699. I)anipier's visit provides the first potential evidence 
of occupation of the Archipelago by Aboriginal people when smoke was noted from afar. 
However, upon landing. Dampier's party found only hearth fires and no other evidence of 
occupation. 

It wasn't until IS 	during Philip Kings charting of the archipelago from the vessel Mermaid 
that Europeans first made contact with the Aboriginal inhabitants of the islands. It is 
generally thought that these inhabitants were members of the Yaburarra group, either a small 
tribe in their own right or a sub-group of the Ngaluma tribe which occupied the coastal plain. 
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Further encounters undoubtedly occurred during the mid 1800's when the area was favoured 
by whalers. 

In 1861 F. T. Gregory, an explorer seeking suitable pastoral country, established a base at 
Hearson Cove from which to make excursions into the hinterland. Members of his party that 
remained at the base camp "established a friendly understanding" with the Aboriginal 
inhabitants and simple trade exchanges were made. Gregory's favourable reports of good 
grazing land to-the south of the peninsula led to settlements at Cossack near the mouth of the 
Harding River in 1 863 and soon after at Roebourne. These areas were home to the Ngaluma 
people who, despite the intrusion of the settlers, made no effort to expel them. Relations 
between the early settlers and the Aboriginal inhabitants appear to have progressed on a 
harmonious basis but a severe drought from 1864 to 1866, together with a smallpox epidemic 
in 1866, resulted in food shortages for the Aboriginal inhabitants. By necessity. the 
Aboriginal people probably availed themselves to the pastoralists stock as a means of 
sustenance which has become a noted source of conflict between the settlers and the 
Aboriginal inhabitants of the area. 

The small clan of Yaburarra inhabiting the Burrup Peninsula and offshore islands of the 
Dampier Archipelago appear to have remained relatively isolated from the intrusion of the 
settlers but this changed radically in the few short years following 1865 when rich pearl beds 
were discovered in Nicol Bay. Competition for scarce fresh water together with the 
progression to diving for pearl shell, whereby the Aboriginal men were drawn into service by 
the pearlers, led to conflict initially arising from Aboriginal incursions into the pearlers camps 
to steal supplies. The conflict escalated as is evidenced by massacres of the Aboriginal 
inhabitants on the Burrup at Flying Foam Passage and possibly at Hearson Cove. The 
retaliatory spearing of police led to fierce reprisals culminating in sweeps by groups of special 
constables whereby individual Aboriginals and groups were indiscriminately fired upon 
(Gara, 1993). 

By 1 870 the Yahurarra were either scattered, acculturated, subject to labour raids, succumbed 
to introduced diseases or massacred. 

Descendants of neighbouring Aboriginal groups, including the Ngaluma and Mardudhunera 
people, who used to visit the Burrup for the purpose of trade and reciprocal rights arising 
from seasonal movement, have in recent times assumed responsibility for the Burrup and are 
regularly consulted by the West Australian museum in matters of cultural heritage within the 
area (Quarterrnaine. 1999. Appendix G). 

4.12.1 Native Title 

The land and offshore areas associated with the Burrup Peninsula are the subject of native 
title applications by three different claimant groups. 

In 1994 and 1995 the Ngaluma-lndjibandi applications were lodged and listed as WC94/5 and 
WC 95/3. These have now been combined as one application. This application has recently 
passed the Registration Test. This application is based upon the contention that the two tribal 
groups concerned were collective traditional landowners. 

Two other applications have been lodged over lands within the larger Ngaluma-Indjibandi 
claim by smaller groups who claim to be descendants of the original Aboriginal inhabitants, 
namely the Wong-Goo-TT-OO (WC98/40) and the Yaburara and Coastal Mardudhunera 
(WC96/89). Both of these claims have passed the Registration Test. 
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The hearing of these claims will commence in the Federal Court in October 1999. A decision 
as to the existence of native title and, if it exists, as to the identity of the holders of that title is 
not likely to he made until first quarter 2000. 

Each of the native title claimant groups has been informed of the project by the proponent, 
has been given the opportunity to comment and their comments have been taken into account. 

4.12.2 Sites of Historical Significance 

Numerous archaeological investigations of the Burrup Peninsula between 1962 and the 
present date attest to the fact that Aboriginal people inhabited the area 7,000 years prior to 
European settlement. This span coincides with the last sea level rise around 6.000 to 7,000 
years ago (Vmnicombe. 1987). Other sites within the Pilbara put Aboriginal occupation in 
excess of 20.000 years (Maynard. 1980: Troilett. 1982). 

The Burrup Peninsula Aboriginal Heritage Project was commissioned by CALM as part of 
the National Estates Programme and undertaken in 1992-93 (Veth, et al, 1993).A sampling 
strategy devised by Mattner (1989) was used and this was based on 100 metre wide east-west 
transects every 500 metres. As a result of the survey, 498 sites were recorded in the northern, 
central and eastern parts of the peninsula and from this a density of 56.7 sites per square 
kilometre was estimated. Recorded sites comprised: stone pits (33.7 percent), artefact scatters 
(20.9 percent) and engravings (19.3 percent)(Quartermaine 1999). 

An archaeological survey of the proposed Syntroleum GTS Plant and pipelines was conducted 
by Quartermaine Consultants in August 1999 and is provided in Appendix G. Results of the 
survey are detailed below. 

St,ztroIeu,,, GTS Plaizt 

The computer search at the Ileritage and Cultural Division, Aboriginal Affairs Department. 
by Quartermaine consultants in August. 1999, established that thirteen archaeological sites 
were located on or in proxinhitv to the proposed S ntroleum GTS plant site. Six of these sites 
lie outside the proposed lease boundary. four sites lie within the lease and three sites lie 
partially within the lease. In addition, one new site was identified north of the site boundary 
(SFS1). Figure 4.6 shows the location of Archaeological sites on the proposed GTS plant 
site. Table 4.10 lists the registered archaeological sites found on the plant site. 

Table 4.10: Archaeolocical sites on GTS nInt sit 

P305 1 Midden, artefacts 	Cleared 
133014 Engravings. artefacts 	Cleared 
P30 15 Engravings. artefacts Partially Cleared 
P2753 .Artefacts. grinding - 
P275 7 Structure Preserved in Situ 
P2598 Midden. artefacts Cleared 
P2601 Engravings Cleared 
P244 1 Structure, engravings Cleared 
P1613 Engravings Preserved in Situ 

-P2775 Structure, engravings Preserved In Situ 
P1615 Engravings  
P1614 Engravings Preserved In Situ 
P1612 Structure. engravings Preserved in Situ 
SFSI Midden - 
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Gas Supply Pipeline Route 

A total of 38 sites lie within 100 metres of the proposed gas supply pipeline alignment of 
which 19 are cleared, 2 partially disturbed, 13 preserved in situ and four are recently located 
or new sites with no formal designation. Figure 4.7 shows the location of Archaeological 
sites on the proposed pipeline routes. 	Table 4.11 lists the registered archaeological sites 
found within 100 metres of the gas supply pipeline route. 

Table 4.11: Archaeological sites on gas supply pipeline route 

i-iir 
P2598 Midden. artefacts 	 Cleared 
P2599 Midden, artefacts Cleared 
P2376 Engraving, grinding. artefacts, midden Cleared 
P2585 Engraving, grinding. artefacts. midden Cleared 
P2776 Engravings Cleared 
P2587 Engravings, grinding Cleared 
P2586 Engraving, grinding. artefacts, midden. structure Preserved in situ 

fPartially cleared 
P24 10 Engravings Preserved in situ 
P2409 Engravings. grinding Preserved in situ 
P2407 Engravings Preserved in situ 
P2408 Engravings Preserved in situ 
P25 88 Engraving, grinding. artefacts. midden Cleared 
P24 14 Engravings Preserved in situ 
P2411 Artefacts Cleared 
P2334 Engraving, artefacts. midden Cleared 
P2332 	Engraving, grinding, artefacts, midden. structure Partially cleared 
P2338 	Midden Cleared 
P2335 	i Engravings Cleared 
11'2337 	Structure Cleared 
P2339 Artefacts Cleared 

1`12401 Engravings Preserved in situ 
P1574 Engravings, structure Preserved in situ 
112403 Structure Cleared 
P2400 Engravings, artefacts Preserved in situ 
P2454 Structure Preserved in situ 
P2452 Engravings. artefacts Preserved in situ 
P2345 Engravings, grinding Cleared 
P3507 Engravings Preserved in situ 
P3515 Engravings Cleared 
P0421 Engravings Preserved in situ 
P23 63 Engravings Preserved in situ 
P1604 Engravings, structure Cleared 
P2346 Engravings Cleared 
P2305 Engraving, artefacts. structure Cleared 
P7602 Engraving - 
SFS3 Engraving 
SFS4 Scarred tree - 
SFS5 Engraving - 
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Product Pipeline Route 

A total of 32 sites lie within 100 metres of the proposed product pipeline alignment of which 
14 are cleared, 7 partially cleared, 10 preserved in situ, and one is a newly discovered site. 
Table 4.12 lists the registered archaeological sites found within 100 metres of the product 
pipeline route. 

Table 4.12: Archaeological sites on product pipeline route 

P2414 	hnravino 	 Cleared 
P2413 Engravings Cleared 
P2588 Engraving, grinding. artefacts. midden Cleared 
P2412 Engravings Cleared 
P2427 Engravings Cleared 
P3016 Engravings Cleared 
P1837 Engravings Preserved 	in 	situ 	/ 	Partially 

cleared 
P2429 	Engravings Preserved in situ 
P2430 	I Engravings, structure Preserved in situ 
P2561 	Midden Preserved in situ 
P27 13 	Structure Preserved in situ 
P2303 	i Structure Cleared 
P2306 Engravings Preserved in situ 
P2564 Engravings Cleared 
P2565 Engravings Cleared 
P2562 Structure Partially cleared 
P3501 Engravings Cleared 
P3043 Engraving, quarry. artefacts 	 Cleared 
P2563 	I Engravings 	 Cleared 
P3080 	Engravings 	 Cleared 
P3040 	Engravings. artefacts 	 Preserved in situ 
P3079 	Engravings 	 Preserved in situ 
P2355 	Engravings Cleared 
P3077 	Engravings Preserved in situ 
P3078 	i Engravings Preserved in situ 
P3094 	Structure Preserved in situ 
P3056 Engraving, grinding patch. artefacts Cleared 
P3064 Engraving, quarry, structure. artefacts Preserved in situ 
P3455 Structure Cleared 
P305 8 Ariefacts Preserved in situ 
P3454 Engravings -Preserved in situ 
SFS2 Engravings 	 I - 

4.12.3 Ethnographic Survey 

An ethnographic survey of the Syntroleum project was carried out by representatives of the 
three local Aboriginal native title claimant groups in the company of R. O'Connor, 
anthropologist, in May and June of 1999. As a result of the survey it has been established that 
the nominated representatives of the three claimant groups are satisfied that the project can 
proceed without detriment to areas of Aboriginal significance, subject to the conditions 
attached to signed clearance documents which appear in Appendix 3 of the Ethnographic 
Survey report (Appen dix 0). 
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5.0 	ENVIRONMENTAL AND SOCIAL IMPACTS 

This chapter provides an assessment of the environmental and social impacts associated with 
the Project. The assessment identifies impacts having adverse as well as beneficial 
consequences upon the environment. Actual impacts and potential impacts are included. 
Risk has been assessed as a separate issue and is detailed in Chapter 6. 

The environmental impacts have been broadly classified into two categories: 

I. 	environmental impacts associated with the construction phase of the Project: and 

2. 	environmental impacts associated with the operational phase. 

All components of the Project have been assessed. 

Management strategies proposed by Syntroleum aimed at eliminating or minimising adverse 
environmental impacts associated with the Project are detailed in Chapter 7. 

5.1 	Environmental Effects of Construction Phase 

5.1.1 Landforms 

The Project will have an impact upon local landforrns, though this impact will be minirnised 
through the sympathetic siting of ProJect thci]itics and appropriate rehabilitation of disturbed 
areas. 

Impacts on landforms generally relate to the excavation and filling requirements of the 
Project. The nature and extent of these impacts is outlined below. 

Sriztroleunz GTS Pla,zt 

The Svntroleum site is located in an area containing some of the most relatively level land on 
the Burrup Peninsula. thereby minimising the impact of the Project on the significant rocky 
outcrops and scree slopes from which the area gains much of its character. In addition, much 
of the site has been disturbed previously, as it was used for development of the NWSGPin the 
early 1980's (see Chapter 1). 

The GTS plant has been situated within the property boundary in order to minimise the 
amount of excavation required and therefore minimise the impact upon Iandforms of the area. 

The rocky outcrops in the southern area of the property will remain largely undisturbed. A 
large portion of the plant will be situated on the previously disturbed areas of the property. A 
small area of the plant would be situated in the areas of existing undisturbed scree slopes and 
some parts of the plant would be situated where undisturbed drainage gullies and alluvial fan 
landforms are currently located. 

Moderate amounts of cut and fill will be required to achieve design levels for the GTS plant. 
In the northern areas of the site fill will be required to bring the site levels above the 1 in 100 
year storm surge level (ie. 4.9m Al-ID) (Bureau of Meteorology, 1996). Presently, areas in the 
northern area range in elevation from approximately 3.0 in to 6.5 m AHD. Therefore up to 
2.0 metres of fill will be required to raise the site above the 1 in 100 storm surge level. This 
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fill will be won predominantly from the excavation areas in the southern area of the proposed 
plant site. 

Hearsois Cove Road 

The proposed realignment of Flearson Cove Road and the relocation of the Burrup Road / 
Hearson Cove Road intersection will impact upon local landforms. To minimise the potential 
for flooding of the route, the proposed vertical alignment has been designed above the I in 
100 year stormsurge level. The existing ground level along the route ranges in elevation 
from approximately 1.7 m to 7.0 m Al-ID. The design level ranges from approximately 5.0 m 
to 7.0 m AHD. Therefore, an average of about 1.5 metres and up to about 3.5 m of fill is 
required to achieve the designed vertical alignment of the roadway. Fill requirements are 
shown schematically in Figure 3.6. 

The fill required for roadway construction will be won predominantly from the southern areas 
of the GTS plant site. 

The improvements to Burrup Road will have only a minor impact upon local landforms and 
will be conducted within the existing road reservation. 

Gas Supply Pipeline 

The gas supply pipeline route has been planned in part to minimise impact upon regional and 
local landforms between the proposed Syntroleum GTS plant and the Woodside Onshore Gas 
Plant. 

Where the pipeline route is located outside the road shoulder, minor impacts to landforms will 
occur during excavation for the pipeline. Minor impacts will also be associated with 
materials set-down areas and truck turning points. All areas will be reinstated to pre-existing 
levels and materials set-down areas rehabilitated following the laying of the gas supply 
pipeline. 

Product Pipelines 

The product pipeline route has also been planned in part to minimise the impact upon regional 
and local landforms between the proposed Syntroleum GTS plant and Dampier Public Wharf. 

The proposed product pipeline corridor follows existing infrastructure for most of it's length 
(see Figure 3.8). For the majority of the route, the bundled pipelines will be situated adjacent 
the road shoulder. The only sections where the product pipeline route deviates from the road 
shoulder is where the route traverses a Water Corporation reserve and where the route 
traverses Uncommitted Crown Land (UCL) to the west of Burrup Road. The deviation along 
the Water Corporation reserve follows a route that has been used by Water Corporation for 
many years to service a reservoir on top of the adjacent hill. The route follows the existing 
Water Supply Pipeline and access road, thereby minimising impacts on natural landforms of 
the area. 

5.1.2 Geology and Soils 

The primary impact upon geology and soils during construction for the Project is associated 
with localised disturbance during excavation and filling works. The potential also exists for 
contamination of soils through the importation of contaminated fill or through leakage, 
spillage or discharge of fuels, oils or chemicals during construction. In addition, there is 
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potential for loss of soil due to erosion of exposed soil surfaces and corresponding 
sedimentation in downstream areas including King Bay. 

As mentioned in Chapter 4, the potential for acid sulfate conditions to develop as a result of 
excavation works is considered minor. Net  Acid Potential (NAP) analyses conducted on soil 
samples suggest that no residual acid will form as exposed soil is weathered. 

5.1.3 Surface Water 

Construction of the Project will have the following actual and potential impacts upon surface 
water hydrology of the receiving environment: 

Disruption to existing drainage patterns; 

Potential for impact upon tidal movement: 

Potential for impact upon storm surge and flooding: and 

Potential for impact upon existing water quality. 

The first three of the above impacts will be minimised or eliminated through the proper 
planning of Project infrastructure. 

The latter point, namely the potential for water pollution associated with construction of the 
Project will need to managed through the implementation of appropriate strategies during all 
construction works. The main potential for water pollution during construction is from run-
off of exposed soil surfaces and stockpiled materials. There also exists the potential for 
pollution associated with leaks and spillage of fuels and chemicals and uncontrolled disposal 
of liquid wastes. 

The following liquid wastes will be produced during construction of the Project: 

Sewage waste: 

Collected wastes from bunded areas: and 

l-lvdrotest water. 

Sewage waste generated during the construction phase will be collected and disposed of by a 
licensed contractor in accordance with Shire of Roehoume. Water Corporation and DEP 
requirements. No sewage effluent will be discharged into local environs. 

Wastes collected from bunded areas and any excess chemicals will be collected by a licensed 
contractor and disposed of in accordance with DEP and Shire of Roebourne requirements. 

Hydrotesting will be required for new pipework and tanks. Where possible, additives such as 
corrosion inhibitors and oxygen scavengers to hydrotest water will be avoided. Where this is 
not possible, discharges to Mermaid Sound will use adequate dispersion. 

Syntroleuin GTS Plant 

Construction of the GTS plant will disrupt the natural surface water flows across the site. As 
discussed in Chapter 4, existing surface water flow is from the rocky outcrops in the south of 
the site to the tidal mudflats north of the site. However, there are no permanent watercourses 
traversing the site - surface flows are ephemeral, restricted to periods during and immediately 
following significant rainfall events. 
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The GTS plant will be located south of the King Bay Tidal Mudflats and will have no impact 

upon tidal movements in this area. As mentioned above, the elevation of the plant has been 
sited above the 1 in 100 year flood and storm surge heights. 

In order to prevent clean run-off from entering exposed areas of the construction site, all 
upsiope water will he diverted around the site during construction. Diverted water will be 
discharged to environs downslope of the GTS site to minimise the impact on downslope 
communities. 

Hearsoi: Cove Road 

The realignment of Hearson Cove Road will have negligible impact on rainfall run-off flows 
in the local area. To assist drainage of surface waters to the tidal flats north of the proposed 
roadway a number of culverts will be constructed to engineers specifications, as shown in 
Figures 3.5. Existing culverts beneath Burrup Road will be retained to facilitate drainage to 
King Bay. 

As stated in Section 5.1.1, the vertical alignment of the proposed roadway has been designed 
above the peak water levels associated with storm surge for a 1 in 100 year event. 

The proposed alignment and elevation of the roadway has been granted in principaF 
approval by the Shire of Rochoume (9 August 1999). 

Pipelines 

Construction of the gas supply and product pipelines has the potential for water pollution 
associated with run-oft from exposed surfaces and leaks and spills as discussed above. 

5.1.4 Groundwater 

The construction ol a large area of hardstand surface is necessary for the siting of plant 

facilities and to reduce the potential for contamination of soil and groundwater associated 
with site operatiori. The creation of hardstand surfaces will reduce the recharge capacity of 
the local ground ater aquifr. though the extent of the impact is considered negligible. 

The main impact upon groundwater associated with the Project is the potential for 

contamination due to leakages. spillaes or discharges of fuels, oils or chemicals during the 
various construction component . 

5.1.5 Flora 

The Project will have the following actual or potential impacts upon flora of the area: 11 

Removal of flora for siting of facilities: 

Removal of. or disturbance to. Priority species 

Potential for run-off shadoving 

Potential impact upon on-site and off-site sensitive habitats and significant communities; 
and 

Potential introduction and spread of exotic weeds. 
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Construction of the Project will necessitate the removal of a significant area of vegetation. 
The extent of this removal will be minimised as far as is practicable to areas required for the 
siting of Project facilities and infrastructure. 

As detailed in Chapter 4, Priority plant species do occur within Project areas, and some 
individuals will be impacted during construction. The extent of the impacts are detailed in the 
following sections. 

The Burrup Peninsula Land Use Plan and Management Strategy (1996) contains as a 
management objective 'to ensure that the impact of development on the mangroves in King 
Bay . . . .is minimised.' Construction of the Project will have a small direct impact upon the 
mangrove community, during construction of the product pipelines, as detailed below. There 
also exists the potential for indirect impact associated with uncontrolled run-off from 
construction areas as well as through spillage, leakage or discharge of contaminants into the 
King Bay tidal flats. 

The introduction of exotic weed species is possible if machinery has come from an infested 
area and has not been washed down. New exotics may include Noogara Burr and Double Gee 
(Eniex ausiralis). The spread of existing exotics is highly likely if not adequately controlled. 

Syntrolenin GTS Plant and Hearson Cove Road 

Construction of the GTS plant will require the disturbance of an area of approximately 55 
hectares. The realignment of Hearson Cove Road to adjacent the northern boundary of the 
Syntroleum site will necessitate the disturbance of an additional 4 hectares. All vegetation 
within these areas is required to be removed to facilitate construction. 

The impact of construction of the GTS plant on natural vegetation will be limited as the 
majority of the proposed plant site will be situated on previously disturbed areas. As detailed 
in Chapter 4, unsound rehabilitation practices had resulted in the dominance of the exotic 
grass species Cenchrus cl/fans (huffel grass) in this disturbed area. 

The approximate percentage of areas of each vegetation unit in the immediate area of the 
Syntroleum site that are required to be removed for construction of the GTS plant and 
Hearson Cove Road. are presented in Table 5.1 below. The figures presented are indicative 
only and may in practice be smaller or larger. Effort will be made to retain as much 
vegetation as practicable. 
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Table 5.1: Vegetation Removal for GTS Plant Site and Hearson Cove Rd 

.jremoved  
Roc kv 	 1 	Bracln c/i itoii (ZCUI?liliatli.S 

Uplands 	and 	 Ehrcria saligna 

Outcrops 	 Acacia coriacca 	 5 percent 
Dichrostachvs spicala 

- 	 Triwnfetta appendiculata2  
Tt'r,ninalia_.vupranmfolia 2 

Scree Slopes  Triodia iiscana 

Triodia epactia 

7/ieineda triandra 30 percent 
Grail/lea pvram ida/is 

Ipomoca costata 

Mixed Acacia 

 Ti epactia 

Ti triandra 50 percent 
Corv,nbia Izaine,rlei'ana 

Ti_appendicu/ata  

Low 	Alluvial  Ti epactia 

Drainage C. /zamerslciana 	 95 percent 
Zones  Eucalyptus victrix 

I Triodia an gusto 

Acacia hivcnosa 50 percent 
.S.enna glutinosa var. elutinosa 

S. g/utino.sa  var. glutinosa 90 percent 
Ti_appc;idiciilaur  

 Ti epactia 50 percent 
C/irisopo,gon 1011(1.1 

Drainage 
Lines 	and 

4(a) 	Taunt na/ia canc'scens 

E. iicni.v 
50 percent 

Gully Floors 4(h) E. victrix 

A. coriacda 
50 percent 

Dsp icata 

4(c) C. lianierslciana 20 percent 
Saline Flats 5(a) 	G.'nc/irus ciIiaris 60 percent 

Truzntlie,,ia turc.,'idifolia 

5(h) 1-/alosarcia ha/ocne,noidL's 50 percent 
Sporoho his ii gin icu.r 

Disturbed  (ic/liar/s 90 percent 
Areas A. hiveno.ra 

 Ccihiaris 90 percent 
Notes: I. Refer to Chapter 4 for comprehensive list of species 

Priority plant species 
Weed species 

The above table shows that much of the vegetation units that contain priority species will be 
retained. Conversely, much of the vegetation units that contain weed species will be 
removed. 
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As identified in Chapter 4 and listed in the above table, three Priority plant species were 
found on the study site during the flora survey for the Project. namely: 

Brac/:vc/ziton acuin i,zatus; 

Terininalia supranitifolia; and 

Triumfetta appendiculata. 

All of the priority species were identified in the rocky uplands and outcrop areas. As shown 
above the majority of this area will be unaffected by construction of the GTS plant and the 
realignment of Hearson Cove Road. T. appendiculata identified on scree slopes and in low 
alluvial drainage zones is likely to be disturbed during construction works. This species is 
widely distributed over the Burrup Peninsula and in areas of the Syntroleum site that will not 
be impacted upon (ie. rocky uplands and outcrops), therefore the impact of the removal of this 
species from plant construction c;eas is not considered significant. Notwithstanding this. 
T.appendiculata is proposed to be replanted in rehabilitation areas (refer to Chapter 7). Seed 
collection for the priority species has already begun. Seed collection is very dependent on 
seasonal changes and some years may not produce the seed quality necessary to collect 
enough seeds to get the propagation numbers that are needed. Seed collection will continue 
through the seasons. 

Gas Supply Pipeline 

The construction of the gas supply pipeline will require the disturbance of the length of the 
pipeline routes, from the Syntroleum GTS plant site to the Woodside OGP. The pipeline 
route from the Woodside OGP to about one kilometre north of the Syntroleurn GTS plant site 
is to be aligned through previously disturbed corridors that are at various stages of 
revegetation. From this point south it first runs across very rocky hills near Burrup Road, and 
then through the tidal flats. 

The most significant impacts resulting froni the construction of the gas supply pipeline relate 
to the drainage systems that cross the proposed gas supply pipeline route. There will be some 
removal of the woodland species Eucalt plus victm., Corvnthia ha,,ieir1eyana. Eucalyptus 
.verinolhcia and Ter.'ninalia canescens. Dense Triodia augusta grassland will be removed 
along much of the pipeline route. The dense Steinodia grossa - Amannia hacc?fera 
community that occurred in the drainage line at the time of the survey will also be impacted. 

A 100 metre section of the gas supply pipeline will be too narrow to work within and some 
rockpiles will be removed to widen the corridor. Priority tree species occur in these rockpiles. 
T.supranitifoiia, a Priority I species, was only found on the eastern side of the corridor, while 
B. acuminatus occurred on both sides. Numbers of these trees are small and no more than 
two B. acu/ninatus need to be destroyed. 

In addition to the loss of tree species discussed above, removal of vegetation along the 
pipeline route is likely to have other indirect impacts on the environment. These include: 

the spread of weed species after disturbance: 

the disturbance of soil structure, which, in turn, affects the type and rate of vegetative 
reizrowth. 

1 November 1999 	 HLA-Envirosciences 	 5-7 



!i1tro1eu.rn 	 Environmental and Social Impacts 

Product Pipelines 

Construction of the product pipelines will require the disturbance of the length of the pipeline 
routes, from the Svntroleuni GTS plant site to Dampier Public Wharf. From the Syntroleum 
GTS plant to the point where the product lines turn west and go under the Burrup Road, the 
product lines run approximately parallel with the gas line, through the tidal flats and then the 
rocky hills. The impacts of the proposed pipeline are therefore less significant than would be 
the case if this area was undisturbed. 

Removal of vegetation along the product pipeline route will be minimal but nonetheless some 
vegetation will be destroyed. Trees, including the priority species T. supranitifolia, will be 
removed where the pipeline route is intersected by rockpiles along the Water Corporation 
track and MOF Road. However, the majority of vegetation to be removed is dominated by 
the weed Buffel Grass and other native colonising species, such as Rhynchosia ,nz,zuna. 
Boer/,ai'ia gardneri, Portu/aca oleracea, Sireptaglossa decurrens and Trichodesma 
:ei'Ia,niu,n. 

Mangrove communities represent an area of distinct ecological importance in the Dampier 
Archipelago, offering habitat for juvenile fish, crustaceans, turtle and invertebrates, as well as 
protecting the coastline from erosion. The King Bay Mangrove community is dominated by 
two mangrove species. Avecinnia marina and R/iv:ophora silosa. Only a very small portion 
of the mangrove communi' will be directly impacted by the project. 

Removal of vegetation along the product pipeline route is likely to have indirect impacts on 
the environment as discussed in the preceding section. 

5.1.6 Fauna and Habitat 

Construction of Project facilities and infrastructure will impact upon the habitats of local, 
transient and migratory fauna species. The Project also has the potential to directly impact 
upon individuals during the construction phase. These impacts are discussed below. 

With regards to sensitive habitats, a large proportion of the plant and road relocation site is 
disturbed land that is depauperate and lacking in species richness. The other habitats on the 
site are well represented on the Burrup. While it is unlikely that permanent populations of 
vertebrate fauna exist on the plant site, the alluvial gullies and tall woodlands in the south 
\vest of the site provide a rich habitat for nesting birds and provide shade for kangaroos. The 
rocky uplands behind the plant site may be a habitat for the rare and endangered Rock 
Wallaby. 

Zoogeographically, most of the vertebrate species with the potential to occur in the Project 
areas are widely distributed throughout the Pilbara and through much of the Eyrean 
Subregion. Although some Pilbara endemic species, such as the Pilbara Ningaui (Ningaui 
timealevi), have the potential to occur within the Project area, no endemic fauna species are 
limited to just the Project area or the nearby surrounds. None of the species listed for the 
Burrup Peninsula are believed to be restricted to the peninsula. However, a number of species 
represent isolated populations. are listed on the CALM Reserve List, or are locally or 
regionally restricted in range. It is likely, however, that no restricted, threatened or priority 
listed species will be detrimentally impacted by the proposed development. 

With regards to native molluscs on the Syntroleum GTS plant site, the survey conducted by 
the Western Australian Museum of Natural Science found no species that could be regarded 
as rare andior endangered in the context of their total geographic range (Slack-Smith and 
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Kendrick. 1999). 1-lowever. the status of the plant-site populations should be evaluated in the 
context of the survival of these species within the region. The designation of a large area of 
the Burrup Peninsula as Conservation, Hentage and Recreation Areas' under the Burrup 
Peninsula Land Use Plan and Management Strategy. 1996, should ensure the long-term 
viability of native snail populations in the region. 

Most of the fauna habitats present within the Project area are typical of those located within 
the local region and are well represented within the surrounding areas. However, the wide, 
relatively dense stand of Euca/iptus vicirix / Cormhia liamerslevana trees that occupy the 
broad drainage line of the proposed gas supply pipeline route is a poorly represented fauna 
habitat on the Burrup Peninsula. The fact that this drainage line spreads into a broad drainage 
fan before discharging into the King Bay system means that it hosts a relatively large 
population of E. vicirix. More typically. E. victrix are found in narrow stands (often in single 
tree rows) along steep narrow drainage lines where water flows too rapidly to allow large tree 
growth and steep rocky slopes restrict population size (V. Lang, pers. comm.). A number of 
larger branches on the older E. iictrix trees in the broad drainage line had substantial hollows. 
These offer significant roosting. nesting and refuge sites for a wide variety of fauna species. 
The presence of a large number of these older trees within a confined area on the Burrup 
Peninsula therefore makes this drainage line a locally restricted and potentially significant 
fauna habitat. 

5.1.7 Noise 

('onstruction on the proposed Svntroleum GTS Plant will impact upon the ambient noise 
levels of the surrounding environment. However, this impact is signifIcant/v minimised by 
the substantial distance between the proposed site and the nearest noise sensitive premises. 

Noise Regulations 

The Environmental Protection (Noise) Regulations (1997) makes provision to allow 
reasonable amounts of activities that benefit the community. such as construction works, with 
no need to meet the assigned levels provided in the Regulations. This is provided the work is 
camed out between 7am and 7pm on any day which is not a Sunday or a Public 1-loliday: 
according to certain good noise control practices: and if work is to be done outside these 
hours, the work must be necessary and be done according to an approved noise management 
plan. 

When work is conducted outside these hours, construction activities must not exceed the 
lowest assigned noise levels specited in the Regulation. The assigned noise levels for the 
proposed plant site, during the construction phase, are shown below in Table 5.2. 

_'. 	iIIH) 

(within 15 metres of premises) 	 45 (day) 

tJ 	.1111L) 

55(day) 

J,_) 	IIIRLI1I) 

65 (day) 

Noise sensitive premises 60 75 80 

Commercial Premises 60 75 80 

Industrial Premises 65 80 90 
Source: Environ,nental Protection (Noise) Regulations (1997 

1 November 1999 	 HLA-Envirosciences 	 5-9 



ment and Assumed LArnax  Noise Levels for GTS Plant Construction Table 5.3: 

n'tro1euin 	 Environmental and Social Impacts 

Calculated Noise Impact of Srntroleui,z GTS Plant Construction 

The proposed construction activities and the typical LA,3, decibel levels of each piece of 
equipment are listed in Table 5.3. LAnax  noise levels are assumed at 7 metres from each 
piece of equipment, based on data in Australian Standard AS2436-1981. 

I \::IVatOlS 

Earthworks 
2 x Graders 	 85 
2 x Scrapers 	 92 
2 x Dozers 88 
4 x Trucks 80 
2 x Compactors 85 

Assembly 

8 x Generators 79 
$ x Trucks 80 
6 x Cranes 85 
10 x light power tools 	 75 
4 x welding generators 	 88 
4 x welders 	 [ 	71 

Source: AS2436-1987 and VSJf' EPA 

Using the methods for estimating noise from construction Site, as described in AS2436-/981: 
Guide to Noise C'ontrol on Construction, Maintenance and Demolition Sites, calculations 
were undertaken to estimate the worst case noise scenario at the closest noise sensitive 
premises when all cquipnient is operating simultaneously. The nearest sensitive premises is at 
Dampier. over 6 kilometres from the proposed site. Noise calculations were undertaken for 
the carthworks phase of construction and the assembly phase of construction. The results of 
the calculations are shown in Table 5.4 and are detailed in Appendix H. 

Table 5.4: GTS Plant Construction Noise Attenuation to Damoier 

Table 5.4 shows that the calculated LA,, and estimated LA10  noise levels are lower than the 
daytime assigned level of 45dB(A), shown in Table 5.2. As can be seen in the calculations, 
the physical distance of the noise generating sources from the receivers has resulted in 
predicted noise levels far lower than the assigned noise levels. These calculations have not 
taken into account the attenuating effects of topography. Therefore, in practice, the resulting 
noise impact will probably be even smaller. 

A special regulation applies for blasting activities. For blasting carried out between 7am and 
6pm on any day which is not a Sunday or a public holiday, the airblast level received on any 
other premises will not exceed 125 dB 	peak for any blast and 120 dB Li nea , peak for nine in 
any ten consecutive blasts, regardless of the interval between blasts. No other construction 
activities will take place during blasting. 
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Calculated Noise Impact of Product and Gas Supply Pipeline Construction 

The proposed construction activities and the typical LAna, decibel levels of each piece of 
equipment for the construction otthe pipelines are listed in Table 5.5. 	noise levels are 
assumed at 7 metres from each piece of equipment (AS2436-1981). 

Table 5.5: Eauiøment and Assumed LA,,, Noise Levels for Pioeline Construction 

Type of Construction Equipment 

I
Iw.I.Ih1I*1t.uM1mIr 

Assumed LAmax  noise level at 7 metres dB(A) 

85 

I 

: 

Source: 4S2436- / 96/ wu/ V.Sit EPA - ( e'?Lv!ruCl,On equipment 

Using the methods lbr estimatiiiii noise from construction sites (AS2436-1981). calculations 
were undertaken to estimate the worst case noise scenario, at the closest noise sensitive 
premises (Dampier) when all equipment is operating simultaneously. The results of the 
calculations are shown in Table 5.6 and arc detailed in Appendix H. 

Table 5.6: Pipelines Construction Noise Attenuation to Dampier 

Product 	 .4krn 	 33 	 1 	 28 

	

.4kni 	 33 	 I 	 28 
(jas supply 

	

).3Lm 	 23 	 1 	 18 

Table 5.6 shows that the calculated LA,, and estimated LA noise levels are lower than the 
assigned levels shown in Table 5.2. As can be seen by the results of the calculations, the 
physical distance ot the noise gencratin sources from the receivers has resulted in predicted 
noise levels far lo er than the assumed noise levels. The pipelines extend to a distance of 
over 9km from the closest noise sensitive premises where noise levels are attenuated to 
insitnificant levels. 

5.1.8 Air Quality and Greenhouse Gases 

During construction there is potential for short term increases in the local incidence of dust 
due to vegetation clearing. earthmoving activities and blasting. There also exists the potential 
for air quality impact,  and greenhouse gas (GHG) generation related to emissions from 
construction equipment, althouh these are expected to be minor within the context of the 
Project. 

5.1.9 	Aboriginal Heritage 

The Project has the potential to impact upon Aboriginal heritage items, though this impact 
will be minimised through the sympathetic siting of Project facilities and appropriate 
protection of known Aboriginal sites. The impact of the main components of the Project are 
detailed below. 
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Syntroleum has engaged representatives from each of the three Native Title claimant groups 
to assist in the Aboriginal heritage clearance work associated with the Project. The heritage 
clearance work has also served to identify general concerns expressed by the claimant 
representatives which were not limited to heritage sites per se but were more related to project 
land use. 

Sv,:troleum GTS Plant Site 

As identified in Chapter 4, a total of 14 sites lie within or in proximity to the site. Seven sites 
lie outside the proposed plant lease boundary. four sites lie within the proposed lease 
boundary and three sites lie partially within the proposed lease. Table 5.7 shows the 
distribution of sites identified and the potential impact upon each site. 

Table 5.7: Syntroleum GTS Plant Archaeoloaical Sites and Imnarit 

-1R1 No 	Site Type ISta14JF. 	Location ProjectLmpact  
Will be impacted. 

P3051 	j Midden, artefacts C 	Within lease area Section 18 
Clearance required 

P30 14 Engravings. artefacts C 	Within works area Site already destroyed 

P301 5 	Engravings. artefacts PC 	W ithin lease area 
No impact 

Outside works area 

P2753 Artefacts, grinding - Outside lease area 
No impact 

Outside lease area 

P2757 Structure PIS Within works area No impact 
Site will remain in situ 

P2598 Midden. artefacts C 	Outside lease area 
No impact 

Outside lease area 

P2601 	Engravings C 	Within lease area 
No impact 

Outside works area 

P2441 Structure, engravings 
[ 	

C Within works area 
No impact 

Outside works area 

P 1613 Engravings 	 PIS 	W ithin lease area 
No impact 

Outside works area 

P2775 	Structure, engravings PIS Outside lease area 
No impact 

Outside lease area 

P 1615 Engraving s - Outside lease area No impact 
Outside lease area 

P1614 Engravings 	 PIS Outside lease area No impact 
Outside lease area 

P1612 Structure, engravings PIS Outside lease area 
No impact 

Outside lease area 

r 	SFSI 	Midden - Outside works area No impact 
Outside lease area 

The majority of sites identified during archival searches and field survey are located outside 
the proposed Syntroleum GTS plant works area, and therefore will not be disturbed. One 
partially disturbed shell scatter (P305 1) in the vicinity of the proposed Hearson Cove Road 
realignment will necessitate earth overfill and will be the subject of approval for disturbance 
under section 18 of the Aboriginal Heritage Act, 1972. The survey undertaken for this project 
found that site P3014, identified as pecked engravings and an artefact scatter, had been 
destroyed. 

I November1999 	 HLA-Envirosciences 	 5-12 



Environmental and Social Impacts 

Although outside the proposed works area, P3015 and P2441 will also require a Section 18 
application to disturb if necessary. These sites are identified as Partially Cleared and Cleared 
respectively. 

An existing engraved standing stone (P2757) near the entrance of the GTS plant site will 
remain in situ. Controlled visitor access to the standing stone will be available. A steep 
gorge area to the south of the plant site and within the lease area will be available for 
controlled visitor access if required. 

Gas Supply Pipeline 

As detailed in Chapter 4, a total of 38 sites lie within 100 metres of the proposed gas supply 
pipeline alignment of which 19 are cleared. 2 are partially disturbed, 13 are preserved in situ 
and four are recently located or new sites with no formal designation. 

All sites identified during archival search and field survey are located outside the proposed 
gas supply pipeline route. One previously unrecorded engraving site (SFS4) in the vicinity of 
the "Talu" formation will remain undisturbed during pipeline construction activity by 
reducing the width of the construction corridor from 20 metres to 12 metres in the immediate 
vicinity over a distance of approximately 40 metres. The remainder of the pipeline route is 
free of Aboriginal heritage sites within the proposed easement area, right of way and 
proposed temporary construction support areas. 

Product Pipelines 

As detailed in Chapter 4. a total of 32 sites lie within 100 metres of the proposed product 
pipeline alignment of which 14 are cleared, 7 are partially cleared, 10 are preserved in situ, 
and one is a newly discovered site. 

A number of previously recorded engraving sites associated with a rock scree slope adjacent 
to the route will require that the offset distance of the pipeline from the centre of the road be 
reduced from 12 metres to 7 metres over a distance of 180 metres to avoid disturbance to the 
engravings. 

In summary, the overall impact of Project works on sites of Aboriginal heritage significance 
is minimal. 

5.1.10 Socio-Economics 

The social impacts of the proposed development are mainly beneficial. The region has 
continued population decline and has services provided that would normally accompany a 
much larger population. However, there are areas that require further consideration. 

The time frame for construction is anticipated to be approximately 27 months. This may be 
more or less depending upon design change and construction productivity. Of this time it is 
expected that there will only be significant numbers of workers on the site for 18 months. 
The product and gas supply pipelines will each take 7 to 9 months to complete within the 27 
month construction timeframe. 

The peak numbers of construction workers of 500 to 1,000 is expected to last for about four 
months. It is expected that there will be approximately 40 to 50 workers required for the 
construction of the product pipeline and approximately 30 to 40 workers required for the 
construction of the gas supply pipeline. 
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Of most concern would be the availability of housing to accommodate these workers. 
Syntroleum has the following strategy to house construction employees: 

Use local employees and firms where possible to minimise impacts; 

Take advantage of the existing supply of private housing available in Karratha; 

Use Peninsula Palms or other similar housing; 

If there is still a shortfall of housing Syntroleum will work with the Shire of Roebourne to 
develop areas that would be suitable for additional housing, based on Council's Transient 
Workforce A ccominodat ion Policy, 1998. 

There is currently enough housing available to facilitate the Project. However, this will be 
dependent upon the timing of other major projects planned in the area. If Syntroleum needs 
to supply housing it will be in a form that can be used for other purposes after construction 
has been completed. Future use may be in the form of tourist accommodation, residential 
housing or housing of construction workers from other projects. Syntroleum will liaise 
closely with State housing authorities and the Shire of Roebourne in mitigating this potential 
issue. 

From the review of existing services it appears that the only possible impacts on service 
provision would be in the child care area. However, in its Reviev.' of the Nickol Bay 
Population Study, 1998 the Department of Resources Development (DRD) estimates that for 
projects in the Karratha area 85 percent of construction workers are single. Therefore, it can 
be reasonably expected that the temporary construction workforce will not impact upon 
children's services. 

Other services are operating under capacity and the construction phase of the Project will not 
have the numbers or sufficient duration to overly stress those facilities. 

In conclusion, the communities of the Pilbara Region have adapted to the cyclic nature of the 
resource based industries in their locality. They are currently in a trough with a down turn in 
economic activity affecting the operating levels of some of the larger companies. Many 
people in the community are wanting the next "project" to occur soon toincrease job 
opportunities and counter the negative impacts associated with a declining population. 

5.1.11 Traffic and Access 

The construction phase of the Project will significantly increase traffic movements along local 
roads. It is estimated that an average of 1,000 additional movements will occur per day along 
Burrup Road during--the construction period. - This increases the total movements along this 
road to 2,845 AADT. Should other projects commence on the Burrup Peninsula during the 
construction phase this figure could be higher. 

At the predicted traffic volumes, no extended delays or significant traffic impacts are 
expected. 

The heavy vehicle composition is likely to increase marginally from the current 10 percent 
during the construction period. 

To allow for continued access to Hearson Cove, Hearson Cove Road will be constructed north 
of its current alignment whilst the present alignment is still operable. Through traffic along 
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Hearson Cove Road and Burrup Road will be maintained at all times during construction of 
the Project. 

There may be minor traffic delays during construction including: 

Hearson Cove Road as trucks cross the existing alignment to bring fill from south of the 
road to the new alitnment: 

Burrup Rod and Hearson Cove Road during blasting activities: 

Burrup Road, King Bay Road, and the MOF Road when the product pipelines are being 
constructed: 

Burrup Road and Withnells Bay Road when the gas supply pipeline is be' ng constructed: 

King Bay Road, MOF Road and Burrup Road when heavy modules, reactors and special 
eqwpment are transported from the wharves to the site. 

Proposed traffic delays will be coordinated with the Department of Main Roads and the Shire 
of Roebourne. 

5.1.12 Utilities and Services 

The Epic 610 mm diameter high pressure gas main and the Dampier-Bunbury natural gas 
(DBNG) 610 mm diameter high pressure gas main will remain undisturbed at all times during 
construction. 

Western Power electricity lines are required to be raised to allow suitable clearance prior to 
operation of the realigned 1-learson Cove Road. 

An existing \Vater Corporation 310 mm diameter water main is situated in the reserve on the 
eastern side of Burrup Road. The exact location of the water main is not known and will 
require excavation to locate prior to construction in this area. Once located, the water main is 
to remain protected at all times. 

5.1.13 Solid Waste 

The construction phase of the Project will generate a significant amount of solid waste. The 
amount and nature of this waste is not expected to significantly impact upon the environment, 
so long as all waste is handled and disposed of appropriately. 

Typical wastes that may be generated during construction of the Project include: 

Surplus fill (none expected): 

Waste concrete, steel reinforcing: 

Pipe off-cuts: 

Structural steel off-cuts: 

Broken or non-reusable formwork: 

Electrical off-cuts / waste: 

General packaging: and 

Office and lunchroom wastes. 
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No hazardous solid wastes are expected to be generated during construction. Excess blasting 
material will be removed by the blasting contractor. 

All solid wastes will be disposed of to Karratha Landfill in accordance with Shire of 
Roebourne and DEP requirements. 

5.2 	Environmental Effects From Operational Phase 

Environmental impacts associaied with the operational phase of the Project are detailed 
below. Management strategies designed to eliminate or ameliorate adverse environmental 
impacts are detailed in Chapter 7. 

5.2.1 Landforms, Geology and Soils 

The impacts of the Project upon land forms. geology and soils during the operational phase 
are: 

The potential for contamination of' soils due to leakage, spillage or discharge of 
Syntroleum products. liquid and solid wastes, or other contaminants: and 

The potential for soil erosion due to disturbance or incomplete rehabilitation of previously 
disturbed areas. 

As the GTS plant vill be produeini a large volume of liquid hydrocarbons (around 1.240 tpd) 
the potential exisi for accidental spillage or leakage of product or other process 

contaminants. Leakae or spillae has the potential to occur from production areas, storage 
areas, utility areas. a well as from pipelines during transportation. 

The potential for leakage or spillage to impact upon the environment will be minimised 
through the GTS plants \vaste\vater treairnent system and the appropriate bunding of storage 
areas. All area,  ot the (iTS plant that have the potential for the release of liquid hydrocarbons 
will be located on hardstand surfaces linked to the wastewater treatment system. 

The potential also exists for soil erosion due to site disturbance during operation or through 
incomplete rehabilitation of previously disturbed areas. The potential for site disturbance will 
be minimised by the restriction of' vehicular access to sealed plant access roads and the 

restriction of vehicular parkin and equipment storage to well defined areas. The risk of soil 
erosion from incomplete rehabilitation works will be minimised through on-going monitoring 
and maintenance. 

5.2.2 Surface Water Quality 

During the operational phase of the Project the main impacts associated with surface waters 
are: 

the impact upon water quality of receiving vaterbodies from plant discharges; 

potential for off-site water pollution due to spills and leaks. 
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Impacts of the Project upon drainage, tidal movement, storm surge and flooding are discussed 
previously in Section 5.1.3. 

Syntroleun: GTS Plant 

The only liquid discharge from the GTS plant to the adjacent environment during normal 
operations will be stormwater run-off from the plant. All other liquid process and sewage 
wastes will be treated and the effluent from the treatment process will be evaporated. About 
1 .6ML will beevaporated per day. Sludge produced from plant processes will be disposed of 
in accordance with Shire of Roebourne and DEP requirements (refer to Section 5.2.13). 

Stormwater runoff from areas of the GTS plant may contain elevated levels of contaminants 
such as hydrocarbons and suspended solids. This runoff has the potential to impact upon the 
water quality of King Bay if discharged untreated. 

To minimise the potential for water pollution, stormwater from areas of the GTS plant site 
that have the potential for contamination will be treated prior to discharge. The stormwater 
treatment system will be a first flush' system. During a storm event the first 12mm of runoff 
will be retained and treated through oil separators and skimmers. Following treatment the 
first flush water will be sampled and analysed. If the water quality meets DEP standards it 
will be released to storm drains, and ultimately to King Bay. Any first flush water that does 
not meet the standard will be sent to the wastewater treatment system. The runoff after the 

mm should be relatively clean and will therefore be discharged with other runoff. 

As discussed in the preceding section. the potential for leakage or spillage to impact upon the 
environment will be minimised through the GTS plant's wastewater treatment system and the 
appropriate hunding of storage areas. 

5.2.3 Groundwater 

The potential for spillage and leakage, and the discharge of liquid waste, also has the potential 
to impact upon the quality of groundwater if it were allowed to seep into the soil. Although 
groundwater in the area is not used for human consumption or agricultural purposes, 
groundwater under the Syntroleum GTS site does flow into the King Bay tidal mudfiats and 
to King Bay and Mermaid Sound. Contamination of groundwater under the site therefore has 
the potential to impact upon the aquatic environments of King Bay and Mermaid Sound. 

With the hardsurfacing of areas of the site where spills and leaks are likely, the wastewater 
treatment system and the bunding of storage areas, the potential for groundwater pollution 
would be minimised. The quality of groundwater will be monitored throughout the 
operational life of the Project. 

5.2.4 Marine Impacts 

The Project is not expected to have significant direct impact upon the marine environment. 
However, the Project does have the potential for pollution of the marine environment through 
spills and incidents involving liquid hydrocarbon products from the product pipelines and 
from loading and shipping operations. Pollution of the marine environment also has the 
potential to occur from erosion of disturbed surfaces with subsequent runoff to Mermaid 
Sound. 
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Spills or incidents at the GTS plant would not likely impact upon the marine environment 
given the control measures at the plant and the distance to Mermaid Sound. 

As discussed in Chapter 3, approximately 8 ship movements will occur each month at the 
Dampier Public Wharf. Safety features that will help prevent spills during loading operations 
will include: 

Well defined procedures will be prepared for the loading of ships. These procedures will 
be prepared in cooperation with the DPA and their stevedoring partner. 

Trained operators will be on site at the wharf and at the Syntroleum plant during all 
pumping operations. 

Shut-off switches for the pumps and valves will be located at the wharf and at the plant. 

Pressure and flow sensors will be installed to detect loss of pressure or flow during 
loading. If there is a breakage in the line or uncontrolled release it is likely that pressure 
and flow would decrease and this would be detected by the flow and pressure meters. 

A state-of-the-art flexible coupling loading arm will be installed at the wharf so that the 
movement of the ship and other unpredictable movements can be accommodated. 

Dampier Port Autlzoriti iilarine Pollution contingency P/au 

The risk of marine pollution in Mermaid Sound is managed through the Dampier Port 
Authority's (DPA) Port of Dampier - Marine Pollution Contingency Pla,z (DPA. 1995). This 
plan is detailed below. 

The Port of Dampier - Marine Pollution Contingence Plan (MPCP) was prepared by the 
Dampier Port Authority (DPA) primarily to address the management of marine oil spills. The 
purpose of the plan is to ensure that a time and cost effective approach is applied to 
minirnising the impact of any such Pollution incident on the environment. 

The agencies involved in the co-ordination of any response to a marine Pollution incident are 
defined in the MPCP. The Primary Agency having statutory authority for the area is the 
DPA. with responsibility for legal action and cost recovery from clean up procedures. A Lead 
Agency is also required under the MPCP, and may or may not coincide with the Primary 
Agency. The function of the Lead Agency is to initiate, co-ordinate and manage the response 
to an oil spill, as well as usually providing an On Scene Co-ordinator (OSC). A committee of 
terminal operators has also been established to meet twice a year and ensure the plan remains 
up to date. This committee consists of representatives from: 

Dampier Salt Ltd 

Dept. Conservation and Land Management(C'ALM) 

Department of Environmental Protection (DEP) 

Hamersley Iron Pt)'. Ltd 

Shire of Roeboume 

Woodside Offshore Petroleum Pty. Ltd. 

Syntroleum will offer to become a participant in the committee if the Project goes ahead in 
Western Australia. 
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A State Committee also meets quarterly to discuss broader marine pollution issues, training. 
equipment resources and backup manpower. Assistance from the State Committee may be 
sought by the OSC if required in a marine pollution response. 

Other plans which support the Port of Dampier MPCP are listed. 'The National Plan to 
Combat Pollution of the Sea by Oil" details procedures and responsibilities for oil spills 
occurring anywhere in Australian waters. Its implementation in WA is controlled by the State 
Committee. Other plans described which support the MPCP include: 

The WA Marine Oil Pollution Emergency Management Plan 

Port of Dampier Emergency Plan 

Woodside Offshore Petroleum Pty. Limited 

Safe Havens Guidelines (proposed) 

Oil Industry Plans. 

Syntroleum's product pipeline Emergency Response Plan (ERP) will be integrated with the 
DPA ERP for operations on the wharf (refer to Chapter 6). 

Under the MPCP, the release or likely release of oil from any vessel in Australian waters must 
be reported to the Australian Maritime Safety Authority (AMSA) by the master of that vessel. 
The initial notification of a spill is directed to the DPA Harbour Master, who acts as the OSC 
and prepares an assessment of the spill in the form of a Pollution Report (POLREP). In 
addition the OSC is to evaluate the spill using a detailed SITREP checklist. Such SITREPs 
are to be continuously transmitted to relevant addressees until the event is closed. The OSC 
also classifies the spill as being a tier 1. 2. or 3 event. Tier I being a small spill, requiring a 
lesser response. through to tier 3, requiring a more involved approach. Response structures 
for each tier of spill and responsibilities of key personnel are all detailed in the MPCP. Tiered 
responses are also outlined, listing the Lead Agency to provide overall direction, and who else 
may become involved and when it may be appropriate for others to become involved. 

The risk involved with any pollution incident can be assessed using parameters outlined in the 
MPCP. These relate to the estimation of fuel volumes carried by various vessels, potential 
impact situations, and the prevailing weathering conditions (e.g. wind, water flow, water 
energy and how these combine). The type of oil released is also identified as being 
significant. Oils are listed as being of four groups, each with different levels of hazard and 
response approaches depending on the viscosity and toxicity. The physical responses 
undertaken are dependant on the type of spill. Different options include natural dispersion, 
skimming and containing oil with booms, application of dispersants, foreshore cleaning, 
burning, bioremediation. and the aiding of dispersion by physically breaking up slicks. 

The DPA are the custodians of about S2 million of oil spill equipment (owned by AMSA). 
The equipment has capability for controlling a Tier 3 oil spill (Fremantle is the only other Port 
in WA with the same capacity). and includes a Marco 28' skimmer. 

Specific potential problem areas within the port are also identified and discussed. The 
operations and potential risks of each are detailed, as well as advisory site specific response 
options with a mind to predominant environmental conditions and seasonal variation. 

The need for suitable disposal of recovered oil wastes is recognised within the MPCP. Local 
sites considered suitable for temporary storage pit construction have been suggested, and 
other options such as burning and thermal dissolution are also identified. Cost recovery 
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options such as when costs can be recovered, where they cannot, and who they are 
recoverable from are also outlined. 

Environmentally sensitive areas in the Dampier Archipelago are discussed in the MPCP with 
reference to representative examples. Significant shallow marine habitats and bird and turtle 
nesting areas are also shown. Under the MPCP, care for oiled wildlife is made the 
responsibility of CALM. 

Termination of clean up activities can be initiated by the OSC after consultation with 
supporting co-ordinators. At this point it is necessary for all re-useable equipment to be 
cleaned down with consideration to the control of run-off water. Debriefing arrangements are 
described in the MPCP as being important for the evaluation of the team's response and to 
ensure that participants learn from the experience. A full debrief session is to be held by the 
OSC for all key personnel. 

Post spill damage assessment and monitoring is required to quantify the environmental and 
economic costs of the spill. particularly with reference to commercial activities. aquaculture, 
sensitive areas, tourism and recreation. The initiation and co-ordination of this is the 
responsibility of the Scientific Support Co-ordinator. 	It is hoped that with effective 
monitoring and damage assessment a better understanding of spills and response options will 
be gained, as well as increasing the knowledge which can be applied to the rehabilitation and 
restoration of damaged areas. 

5.2.5 Flora and Fauna 

During the operation of the Project there is not expected to be any direct impact upon flora 
and tiiuna of the area. l-Iowever, there does exist the potential for indirect impact associated 
with leakage. spillage or discharge of solid, liquid or gaseous contaminants to the 
environment. This potential is not considered significant. 

There also exists the potential for the introduction and spread of exotic weeds and pest 
species. In addition, there is the potential for incomplete or unsuccessful rehabilitation of 
disturbed areas. These potential impacts will be minirnised or eliminated through ongoing 
rehabilitation and inoni toring. 

5.2.6 	Air Quality 

The design engineers have estimated the following emissions of air pollutants during 
operations (including emergency operations): 

Emiinn Annrra 	 DaIIi.++ - 	I 

Fired Heaters 
NO, 
27.9 

CO 
1 	13.9 

L.I. 

5.6 

ISA, 

1.1 5.6 33,300 
TailGascombustor 1 	2,296 _465.8 98.1 	] 

- 
42.6 100.5 1,101,400 

Emergency Generators 4.2 2.4 0.1 0 0 160 
Flare 8.7 43.0 4.4 0 8.6 27,700 
Tanks 0 0 43.7 0 0 0 
Fugitive 0 0 19.8 0 0 0 
Total 2,337 525 [ 	172 44 115 1,162,560 
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An assessment of the Projects impact on air quality was prepared by CSIRO Atmospheric 
Research (CSIRO. 1999). This report investigated the impact of the proposed Syntroleum 
plant on the air quality of the region, and is given in Appendix I. 

Two different modelling approaches were used. The first approach uses The Air Pollution 
Model (TAPM), for photochemical dispersion modelling, to investigate the far-field effects of 
the proposed plant for 2 worst-case months. The second approach uses the model 
AUSPLUME to investigate the near source effects of the proposed plant, using a year long 
meteorological data set. 

The Air Pollution Model (TAPM) 

TAPM was developed at CSIRO Atmospheric Research and consists of proEnostic 
meteoro]ogical and air pollution modules which can be run for multiple-nested domains. 
TAPM is used in a worst-case scenario mode; two months which maximise the potential for 
recirculation/stagnation of pollutants (southeasterly synoptic winds to oppose the generally 
northwesterly sea breeze and/or light synoptic winds) are modelled. 

Photochemical modelling examined the impact of the proposed plant on the existing ground-
level concentrations (GLCs) of nitrogen oxides (NO,), nitrogen dioxide (NO2). ozone (0) 
and airborne particles less than 10 microns in diameter (PM10). The two months selected for 
modelling had the greatest potential for the recirculation / stagnation of pollutants. These 
months were August 1997 and March 1998. Two emission scenarios were modelled with 
TAPM: 

Scenario TI: Existing and proposed emissions from Woodside's Onshore Gas Plant, 
l-lamerslev Power Station. Plenty River Ammonium Nitrate Plant and Pilbara 
Explosives Company (PEXCO) Ammonium Nitrate Plant 

Scenario T2: Scenario TI and the proposed Syntroleum plant 

TA Pf Modelliizg Results 

The maximum predicted GLCs predicted occurred in March and are presented in the 
following table: 

Table 5.9: Maximum Ground Level Concentrations (March) 
Emission 

NO,. hourly averaged 
Scenario TI 

101 ppb 
Scenario fr 

99 ppb  
I 	I 

NO2 , hourly averaged 63 ppb (119 l.tg m 3 ) 62 ppb (117 p.g m 3 ) 120 ppb 
03_ hourly averaged 71 ppb (139 	g m 3 ) 70 ppb (137 .tg m') 	1 100 ppb 
03. 4-hourly averaged 60 ppb (118 	g m') 58 ppb (114 .tg m 3 ) 80 ppb 

PM I 	daily 3 j.tg m' 3 	g m3 	j 50 jig m 3  

Decreases are found in O because of oxidation of the increased NO by O.. The chemical 
process is non-linear, therefore emission of more NO, and more VOCs can alter the chemistry 
to ultimately produce lower maximum GLCs of NO,, for example by 'speeding up' the 
chemical production of gaseous and non-gaseous nitrogen products. 

The maximum GLCs of NO, and NO2  occurred in the region extending from the proposed 
Plenty River plant to just south of the proposed Syntroleum plant, while the maximum 
predicted GLCs of 03  occurred just off the north-east tip of the Bun-up Peninsula. The 
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highest GLCs at Dampier and Karratha do not increase with the addition of the Syntroleuni 
plant. 

None of the predicted values exceed the National Environment Protection Measure (NEPM) 
standard. 

A USPLUME modelling 

AUSPLUME is a Gaussian plume dispersion model developed by the Environment Protection 
Authority of Victoria and the Centre for Applied Mathematical Modelling, Monash 
University and is described in Lorimer (1986). It is designed to predict GLCs of pollutants 
emitted from sources such as stacks, area sources and volume sources. 

AUSPLUME modelling examined the impact of the proposed plant on the existing GLCs of 
nitrogen dioxide (NO2). sulfur dioxide (SO2), carbon monoxide (CO), particulate matter (PM) 
and volatile organic compounds (VOCs). Three emission scenarios were modelled with 
AUSPLUME: 

Scenario Al 	The proposed Syntroleum plant in isolation 

Scenario A2 The existing and proposed emissions from Woodside Offshore Petroleum, 
Hamersley Power Station, Plenty River Ammonium Nitrate Plant and Pilbara 
Explosives Company (PEXCO) Ammonium Nitrate Plant 

Scenario A3 The existing situation with the proposed Syntroleum plant (Al + A2) 

A USPL UME Modelling Re.sult.s 

The proposed Syntroleum plant was studied in its normal operational mode and also under 
abnormal conditions (emergency conditions. shut-down, start-up). Table 5.10 shows a 
summary of .Ausplume results under normal conditions. 

Table 5.10: Sum 	 ume Results under Normal Conditions 

SO2 0.06 	 52 Yearly I Table 6.7 (CSIRO, 1999) 

CO 139 	 10.000 8-hourly Table 	6.8 	(CSIRO.1999), 	8-hourly 	is 
(41.7)  longest NEPM standard, no yearly 

PM 12.2 50 Daily Table 6.9 (CSIRO.1999), Daily is longest 
(3.4)  NEPM standard, no yearly 

VOCs 306 5680* hourly * No NEPM standard, 5680 jig/rn3  is the 
resulting 	concentration 	from 	Woodsidc 

Table 6.11 (CSIRO,1999) 
5ourcc.- CSIRO. 1999. (flgures in brackets indicate —without Cyclone Vance) 

It should be noted that these levels are the highest predicted levels. Over the great majority of 
the year the levels are a fraction of these levels. It should also be noted that these levels occur 
in the hills to the south of the plant site and not in populated areas. 
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Normal Conditions -NO2  

Table 5.11: Highest Combined GLC results for NO2  

30.5 Includingvclone \ancc 168 
15.2 1 	Without Cyclone Vance 223 
15.2 	- Including Cyclone Vance 278 
24.4 Including Cyclone Vance 174 

NEPM standard - 225 

If the combustor stacks are 15.1 m high. the highest hourly averaged GLCs were 262. 140 
and 278 jig rn (including background 03  titration effects) for scenarios Al, A2 and A3, 
respectively. They occurred at the proposed Syntroleum plant under tropical cyclone 
(T.C. 'VANCIY) conditions (hourly averaged northerly wind greater than 11.5 rn s  and 
neutral stabilitv. The top three values were under these conditions and are the result of 
the plumes from the combustor stacks being caught in the building wakes. 

If the combustor stacks are 30.5 in high. building wake effects are insignificant and the 
highest hourly averaged (iI.Cs become 77. 140 and 168 jig rn'3  (including background 03 
titration effects) for scenarios Al. A2 and A3. respectively. These values are well below 
the NEPM standard. The values for the 24.4 metre stack are also well below the NEPM 
standard. The stack height selected for the combustor will be 24.4 metres or slightly lower 
depending on the tnal design conditions and further modelling. 

When T.C. VACE' was removed from the meteorological data set the highest hourly 
averaged Gl.Cs assuming 15. I metre high stacks were 107. 140 and 183 jig rn'3  
(including background O. titration eI'ft'cts) I'or scenarios Al, A2 and A3. respectively. 
They occurred on the highest terrain point about 2 km south of the proposed Syntrolcurn 
plant. during stable night-tinie conditions \ ith weak northerly winds. 

The highest predicted value is above the NEPM standard but is due to meteorological 
conditions that are not common . Acvclone like T.C. 'Vance' typically occurs between 
November and .\pril. Outside ol these meteorological conditions the predicted GLCs are 
well below the NlPM standard. 

The highest hourly averaged (iLC's do not increase in populated areas as a result of the 
proposed Syntroleum plant. 	 - 

No NO2  or NO.\ data from the Gas to Liquids f'acilities in Malaysia (Bintulu) or South 
Africa (Mossgas) is available for comparison. 

The maximum (LC' at Dampier between May 1998 and January 1999 was 32jig rn'3  

The Syntroleum project has no impact on NO levels at Dampier. Karratha, King Bay or 
Hearson Cove based on the AISPLUML model (Table 6.3 CSIRO, 1999). 

Syntroleum has looked at a wide variety ot equipment including detailed analysis of tail 
gas combustors. 'Fail gas combustor manufacturers have submitted their emission data 
and this has been analysed by Syntroleum. along with other factors, to find the most 
appropriate piece of equipment for the plant. The data that was used in the air quality 
report was the worst-case scenario - using the highest NOx emitting combustor. It has 
not been decided which actual tail gas combustor will be selected for the plant, however 
the highest N()x rated combustor was selected for this analysis to ensure that levels would 
be acceptable. 
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Normal Conditions - SO2 , CO, PM and VOCs. 

GLCs are not significant and are well below the NEPM standard. 

The maximum observed hourly average GLC of CO at Dampier between May 1998 and 
January 1999 was 741p.g m 3. The NEPM standard is lO,000p.g m 3, 8 hourly average. 

The maximum observed daily average GLC of PM at Dampier between May 1998 and 
January 19.99 was 44j.tg m. The NEPM standard is SOp.g m 3, daily average. 

No background data is available for SO2  at Dampier. 

No background data is available for VOC at Dampier. 

Potential Impacts to Rock Petroglyphs 

It is not anticipated that the gas emissions from the Syntroleum plant will have any impact on 
the rock petroglyphs on the south side of the plant site. The NO2  levels are on average very 
low. Even the highest level predicted is still below the NEPM standard and it does not occur 
in the area of the petroglyphs. The SO2  levels are essentially negligible. The weather on the 
Burrup is not conducive to acid rain. There are not any other air emissions that could be 
anticipated to impact the rock. 

Abnormal Conditions - NO2  

Abnormal conditions are during shutdowns, stoppages and maintenance when the emergency 
generators are operating. 

The highest hourly-averaged GLCs were 368 and 368 .tg m-3 (including background 03 
titration effects) for scenarios Al and A3 respectively. They occurred at the proposed 
Syntroleum plant during the afternoon, with northwesterly to north-northwesterly winds 
of about 6 m s-l. Conditions were generally neutral or slightly stable with a low mixing 
depth (less than 100 m). The high values are the result of the plumes from the emergency 
generators being caught in the building wake of building C. 

The top 100 hourly averaged GLCs are all due to the emergency generators 

The top 53 values (including background 03 titration effects) exceed the NEPM standard 
but the probability that this would occur is extremely low. 

The increase in the maximum hourly averaged GLC in populated areas due to the 
abnormal conditions is small, except at Ilearson Cove where a 7 .ig m-3 increase is 
predicted. 

These abnormal conditions would never occur in practice over an extended period. The 
method of assessing the air quality impacts from the plant during emergency shutdown is 
slightly misleading with respect to the overall impact to the environment. The impacts from 
the emergency generators were assessed as if they operated 365 days per year, 24 hours per 
day (8760 hours per year), when in actual fact they are likely to operate for only 8 to 64 hours 
per year (0.1 to 0.7 percent of the year). 

The resulting 8760 hour analysis found that 53 of the hours were over the EPA standard of 
225 micrograms per cubic metre. This suggests that about 0.6 percent of the hours in the year 
would exceed the criteria. Because of the intermittent nature of the shutdowns this could 
never happen. By evaluating the probability that the generators are running (64/8760) with the 
frequency of the meteorological conditions that would contribute to an exceedance (53 hours 
per year) the result is 64/8760 x 53 = 0.387 or one hours exceedance every 2.6 years. 
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Lastly, the Syntroleum plant will be connected to mains power. Hence, in most of the 
planned shutdowns for maintenance and other problems, there will be no need at all to run the 
emergency generators. 

It should be noted that in the first year there will probably be more shutdowns as the plant is 
put on line and the various operational features are checked and re-checked. 

Abnormal Conditions - CO 

The highest eight-hourly averaged GLC does not exceed the NEPM standard, although 
there is a significant increase in the value over that for normal conditions. 

Abnormal Conditions - PM and VOCs 

GLCs are not significant and. for PM. are well below the NEPM standard. 

Sum,nar' of Air Qualiti' Issues 

Regional GLCs of the photochemical pollutants ozone (03) and nitrogen dioxide (NO2) are 
estimated to be well below the NEPM standard. The Syntroleum emissions contribute 4 ppb 
to the regional maximum GLCs of NO2  and do not contribute to the 03  maximum. 

Under normal operating conditions. near-source GLCs arising from all Syntroleum emissions, 
except NO2, are estimated to comply with the NEPM standard. 

The NO:  GLCs exceed the NEPM standard only under strong wind conditions associated with 
tropical cyclone VANCE. The exceedance is due to building wake effects and occurs 80 m 
from the source within the proposed plant boundary. If the combustor stacks are taller, 
building wake effects are insignificant and the NO2  GLCs comply with the NEPM standard. 

Under abnormal conditions, involving generators and flaring, it is estimated that there would 
be 53 possible occasions using meteorological data from May 1998 to April 1999 when the 
NEPM standards for NO2 could be exceeded. These are all due to building wake effects and 
occur within the proposed plant boundary. Note that the probabili' of this occurring is 
extremely low. 

Odours  

There will be no significant odours emanating from the GTS plant. The products themselves 
are not odiferous and none of the processes produce any significant odours. 

5.2.7 Greenhouse Effects 

Introduction 

The greenhouse gas (GHG) impacts of the Project have been assessed within the contexts of: 

relative significance of the Project's carbon dioxide (CO,) emissions in the Australia 
GFIG inventory; 

GHG-related consequences of not building the Project; and 

available means of reducing GFIG emissions resulting from the Project. 
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The GHG section of the CER document is divided into the following sub-headings: 

Carbon Dioxide Emissions from the GTS Plant 

Consideration of Other Greenhouse Gases 

Significance of CO2  Emissions 

Consequences of No-Development 

GHG Emission Miti2ation 

GHG Reduction measures evaluated by Syntroleum 

Beyond No Regrets measures 

Research and Development 

Research and Development Partners 

C'arbon Dioxide Emissions from the Svntroleu,n Project 

CO2  constitutes most (68 percent) of the anthropogenic greenhouse gas (GHG) emissions in 
Australia (Australian Greenhouse Office [AGO], 1998a). CH4  constitutes 26 percent of 
anthropogenic GHG emissions in Australia. The remaining GHGs include nitrous oxide 
(N20). halocarbons and other gases. 

CO2  also constitutes over 99 percent of the anthropogenic GHG emissions from the 
Syntroleum Project. 

For these reasons, CO2  has been used as the focus of the GHG assessment for the Project. 

Sources of CO2  emissions from the Project are shown in Table 5.12 below: 

Table 5.12: Estimated 002  emissions from the Syntroleum Project 
Source 	 CO2 Emissions (tpa) 	I 

Flare 	 27,700 
Emergency Generators 160 
Fired Heaters 33.300 
Tail Gas Combustor 1.101.400 
Total Emissions from I'lant 	 1.162,560 
Combustion of Products 129,000 
Total Emissions from Project 1.300,000 

Co,zsideration of Other Greenhouse Gases 

Emissions of nitrous oxide N,O from stationary combustion sources in New South Wales in 
1990 was 600 tpa or 8 x 10' the CO2  emission of 70.700,000 tonnes. Assuming this 
relationship holds for all combustion, the emission of N2O from the Syntroleum Project will 
be 11 tpa. Assuming the global warming potential index which shows that I tonne of N20 is 
equivalent to 310 tonnes of CO, (WAEPA. Interim Guideline No.12), then N1O emissions 
from the Syntroleum Project are equivalent to 3.400 tpa of CO2. Since this is outside the 
order of accuracy of the estimation of the 1.300.000 tonnes of CO2  from the Syntroleum 
Project, it is not considered further in the analysis of the impact of GHG emissions. 

The volatile organic compounds (\'OCs) that are emitted from the Syntroleum Project each 
year is about 172 tpa. Assuming the 44 tpa of VOCs from the tanks (which do not hold OH4) 
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is not included this leaves 128 tonnes per year of VOCs. Assuming 100 percent of the VOCs 
are CH4  and the global warming potential for the conversion to equivalent tonnes of CO. is 21 
(WAEPA. Interim Guideline No. 12) then the equivalent tonnes of CO2  would be 2.700 tpa. 
This is outside the accuracy of estimation of the CO2 value so it also has not been considered. 

There are no emissions of halocarbons or any other GHG anticipated from the GTS plant in 
any volumes over I tonne per year. 

Significance of CO. Emissions 

Australia is a relatively small producer of GHG. accounting for approximately 1 .4 percent 
(400 million tonnes) of global GHG emissions (AGO. 1998b). Of the 1.4 percent. 
approximately 92 percent of GHG emissions result from stationary (residential, commercial 
fuel combustion and electricity generation). transportation, and agricultural production. 
Under IPCC definitions "industrial processes" excludes large components (such as fuel 
combustion) which are included in other sectors. 

Table 5.13: The distribution of Australian GHG emissions for 1996 

Stationary (non-transportation) 55 

Transportation 17 

Agricultural Production 20 

Fugitive Emissions 7 

Industrial Processes 2 

Forestry -5 (5% is taken up) 

\Vaste Management 4 

Other 2 
.lIiC 	. .suLIduIaII .JIccInhIt,LIsu 	JJIIct, I ,'/O I.LII.J. 

The industrial processes category% which constitutes much of Australia's exports, are GHG 
intensive (e.g.. the supply of cement. aluminium, steel, and agricultural products) and the 
nation has limited opportunity to switch to less GHG-intensivc forms of energy. Australia's 
international GIIG emissions target ot'-'-S percent reflects this and other unique features of the 
economy. such has a high level of population growth and changing land use patterns (AGO. 
1999b). Hence. Australia's ±8 percent target already equates to a reduction of ab6ut 30 
percent over business as usual (i.e.. no-action) scenarios. This target is equivalent to those 
facing other developed nations (AGO, 1999h). 

Comparisons of GHG Loads fro,n Different Options 

An analysis was conducted to evaluate the consequences of several options for the use of the 
natural gas that will go into the plant and for options for producing similar products by other 
methods. These options include not building the Project. If the Project is not constructed, the 
equivalent amount of natural gas that would have been converted to liquid hydrocarbons 
would be used elsewhere and most likely burned as a fuel. 
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The following comparisons were made: 

Table 5.14a: Comoarisoris of GHG Loads from Natural Ras 1Jsan 

'' Over 

I Project built in \VA. 	999 Technology 1.300.000 - 
Project 	built 	elsewhere 	in 	world. 	1999 

2 
Technology  

1,300,000 - 

3 Not built. 	Equivalent natural gas burned. 2.700,000 108 

4 
Not 	built. 	Equivalent 	natural 	gas 
converted to LNG and burned. 

3,000.000 130 

6 Project built with 1997 Technology 1.340.000 3 
7 Project built with 1990 Technology 2.500.000 92 

114LI.UhI IC) ICI Ullilull I 

Table 5.14b: Comparisons of Consequences - Products 

Case N 
N it- 	•1I; 

iir'- 
Project built in WA. 	1999 Technology 1.300.000 	 - 
Project built elsewhere in world. 	1999 

2 
Tee hno I ogv 1.300.000 - 

Not 	built. 	C'oal 	converted 	to 	liquid 
5 

hyd 	by SA0L process 
600.000 180 

6 Project built with 1997  Technology 1.340.000 3 
7 Project built with 1990 lechnoloev 2.500.000 92 
8 Gas to 1.ictuids using Pure 0' data unavailable 

SpeCituc data 

9 
Lube 	oiL. 	drilline 	fluids, 	diesel 	fuel unavailable 
reflned t rum Crude oil estimated 

-$Sto-60 

200.000 	500,000  

'J The 9 cases described in ablcs 5-14a and 5-14b are discussed in detail below. Calculated 
numbers have been rounded. 

(a) 	Cases I and 2 - l9ant is Built (Baseline Case) 

As seen in the above table. Cases I and 2 demonstrate that the Project will emit 
approximately 1 .3 million tonnes of CO, per year regardless of whether the plant is built in 
WA or elsewhere in the world. Cases I and 2 are the baseline case. The 1.3 million tonnes of 
CO, per year are the result of process emissions and emissions resulting from the subsequent 
burning of diesel fuel or white oil, one of the Project products (the remaining products would 
not be used as fuel). 

The following are supporting calculations: 

Baternan Engineering has provided documentation showing that the plant will produce I. I 6 
Mtpa of CO,. Assuming 453.000 tonnes of product per year, the tonnes of CO,per tonnes of 
product can be calculated at 2.56 t C0 	t of product. Assuming that between 0 and 17 
percent (8.5 percent on average) of total products produced would be consumed as a fuel 
(either diesel or white oil). 
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It is then assumed conservatively that 8.5 percent of the liquid produced is diesel fuel which is 
subsequently burned. Using a CO2  emission factor of 165 lb CO,/million British thermal 
units (Btu) for uncontrolled diesel industrial engines (USEPA, 1996), the following 
calculation is made: 

(453,000 tonnes per annum total product) (8.5 percent diesel fuel/100 percent total product) 
(20.300 Btu/Ib -heating value for diesel fuel [USEPA, 1996]) (1 million Btu/ 1 E+06 Btu) (165 
lb CO,/million Btu CO emission factor) 
= 129.000 tpa CO2  

Hence, total CO, emissions for Cases I and 2 are: 

(1.16 million tpa CO,) ± (129.000 tpa CO,) 
= 1.3 million tpa CO2  

Case 3 - Plant Not Built, Equivalent Natural Gas Burned 

Case 3 assumes that the Project is not built and that the equivalent amount of natural gas 
(NG), 125 million ft3  per day, would be consumed elsewhere as a fuel, thus producing 
approximately 2.7 million tonnes CO2  per year. a 108 percent increase over the baseline case. 

The following are supporting calculations: 

Using the value from section 2.4 (Emission factors for CO,) of the Fuel Combustion 
Workbook prepared by the Australian Greenhouse Office of 54.4 gigagrams CO2  per 
petajoule (G(Y/PJ) and the plant input of 135 TJ/day: 

(135 TJ/day) (365 day/year) (54.4 Gg/PJ) (10' PJ/GJ) (10 tonnes/Gg) = 2.7 million tonnes/ 
year 

This calculation is verified with the USEPA value: 

From USEPA's emission factor document Compilation of Air Pollutant Emission Factors 
(USEPA. 1996), external combustion of NG has a CO2  emission factor of 1.3 E+05 pounds 
CO2  per million cubic feet of NG (lb/million ft'). 

(125 million ft3  NG/day) (365 days/yr) (1.3 E+05 lb CO2/million ft) (0.001 tonnes/2.2 lb) 
2.7 million tpa CO2  

Case 4 - Plant Not Built, Equivalent Natural Gas Converted to LNG and Burned 

Case 4 assumes that the Project is not built and that the equivalent amount of NG is converted 
to LNG and consumed elsewhere as a fuel, thus producing approximately 3.0 million tonnes 
CO2  per year. a 130 percent increase over the baseline case. 

Based on the Woodside CER (Woodward Clyde, 1998), approximately 0.32 tonnes CO2  per 
tonne LNG is produced (page 4-17). To keep this case on the same basis as the Project (Cases 
I and 2). the NG feed rate of 125 million ft3/day is used (HLA, 1999). 
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(125 million ft3  NG/day) (365 days/yr) (0.714 g /Litre of NG) (28.4 LIft 3) (10.6 tonnes/gram) 

926,000 tonnes NG/year 

Converting NG to LNG creates 0.32 tonnes CO2/ tonne of NG 
926.000 tonnes NG/year x 0.32 tonnes CO,/ tonne of NG = 300,000 tonnes CO2  / year 

Hence, total CO2  emissions from LNG production and subsequent burning are: 

(300.000 tpa CO,) + (2.7 million tpa CO,) 
= 3.0 million tpa CO2  

The 3.0 million tpa CO2  estimate represents a 130 percent increase over the baseline case 
(Cases 1 and 2). 

(d) 	Case 5 - Plant Not Built, Equivalent Quantity of Coal Converted to Liquid and 
Burned 

Case 5 assumes that the Project is not built and that the equivalent amount of hydrocarbon 
liquids are produced by a coal to liquids process. such as the SASOL Two plant in South 
Africa. The SASOL coal to liquids process emits approximately 7.7 tonnes CO2 per tonne 
hydrocarbon produced (Mullowney. 1980). To keep this case on the same basis as the Project 
(Cases I and 2). it is assumed the plant produces 453,000 tpa product (HLA, 1999). 

The following are supporting calculations: 

(7.7 tonnes CO,/tonne hydrocarbon produced) (453.000 tonnes product/year) 
= 3.5 million tpa CO2  

It is then assumed conservatively that 8.5 percent of the liquid hydrocarbon produced is diesel 
fuel which is subsequently burned as a fuel. Using a CO2 emission factor of 165 lb 
CO,./million Btu for uncontrolled diesel industrial engines (USEPA, 1996): 

(453.000 tonnes per annum total product) (8.5 percent diesel fuel/lOO percent total product) 
(20.300 Btuilh heating value for diesel fuel [LJSEPA. 1996]) (1 million Btu/ I E±06 Btu) (165 
lb CO,/million Btu CO, emission factor) 	 - 

129.000 million tpa CO,  

Hence, total CO2 emissions for Case 5 are: 

(3.5 million tpa CO,) + (129.000 tpa CO2 ) 
= 3.63 million tpa CO2  

The value of 3.63 million tpa CO2  represents a 180 percent increase over the baseline case 
(Cases I and 2). 

Hence, by subtracting Case I from Case 3, a value of 1,400,000 tonnes CO2  per year is 
obtained. In summary. if the Project is constructed, a minimum of 1,400,000 tonnes CO2 per 
year will be eliminated from the Australian GHG inventory. These cases represent the most 
likely GHG-related scenarios. Syntroleum recognises that many other scenarios are possible 
for the fate of the same quantity of NG, and any fuels produced from the NG, that would 
otherwise be processed by the Project. 
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(e) 	Case 6— Plant Built using 1997 Technology 

In 1997 SyntToleum designed a similar Gas to Synthetics that was planned for a site in 
Sweetwater Wyoming. Improvements in technology and design since that plant was designed 
have improved energy efficiency by about 3% or about 35.000 tonnes of CO2  per year. 

(1') 	Case 7_— Plant Built using 1990 Technology 

In 1990 Svntroleum built the first pilot plant. At that time the process was not economically 
viable and considerable work was required to make it viable. In the past nine years the 
research has been very productive with improvements in efficiency estimated at between 50 
and 200%. No easy conversion can be made to GHG load but a fair estimate is that if a 10,000 
bbl/day plant was built using that technology it would have generated 2.500.000 tonnes of 
CO2  per year. 

(g) 	Case 8 - Gas to Liquids using Pure 02 

The Syntroleum process is different from other Gas to Liquids processes in that it uses air 
instead of pure oxygen in the syngas production phase of the process. It is clear that 
significant amounts of energy are required to make the pure oxygen. This may or may not be 
offset in the other parts of their Gas to Liquids process. The Greenhouse gas advantages of 
this cannot be determined because the operating plants (at Bintulu, Malaysia and Mossgas, 
South Africa) have not released any data on their GHG or air emissions. 

(Ii) 	Case 9 - Production of Lube oils, drilling fluids and diesel fuel by refinement of 
crude oil 

Specific data is not available about the GHG emissions from the specific operations that 
produce similar products to those being produced by Syntroleum, but there is some data on 
very large plants that predominantly produce fuels with some specialty lubricants production 
on the side. This data indicates that the GHG produced would be in the 200,000 to 500,000 
tonnes of CO2 /year range for specialty products. This is considerable less than the 
Syntroleum plant. 

GHG Emission Mitigation 

With regard to reducing GHG emissions from the Project. Syntroleuni acknowledges that 
industry has some means available for reducing the GHG emissions for which they emit. 

Means of reducing GHG emissions proposed by the Kyoto Protocol include (UN, 1997): 

Alternative energy 

Efficiency Changes 

Fuel Switching 

Industrial Conservation Recycling 

Carbon Conservation 

Sequestration 
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As mentioned previously. Australia specialises in the production of energy and GHG 
intensive goods. More than 80 per cent of Australia's exports are GHG intensive. As an 
example, Australia is a significant supplier of aluminium, high quality steel and agricultural 
products. In a sense. Australia emits GHGs on behalf of the countries that import these 
goods. Australia's GHG reduction target reflects this as well as the fact that it has limited 
opportunities to switch to less GHG intensive forms of energy. Furthermore. Australia is the 
world's leading supplier of coal and has a large supply of fossil fuels which are used to 
develop export-oriented industries and energy intensive activities such as aluminium smelting 
and steel making. Australia uses no nuclear power and little hydroelectric power. The 
renewable energy sector (solar. wind, tidal. geothermal. and ocean thermal power) has yet to 
gain a market foothold and is not expected to make significant progress until at least 2005. 
Australia's GHG target also reflects other unique features of Australia's economy such as the 
high level of population growth. which will lead to a growth in energy demand. 

Despite the difficulties imposed by this issue, some Australian industries are being  proactive 
by joining the "Greenhouse Challenge". Greenhouse Challenge is a cooperative effort of 
Australian industry and the Commonwealth Government to reduce greenhouse emissions 
through voluntary industry action. Participation in the Challenge is through "cooperative 
agreements" between the Government and industry participants. The objective of these 
agreements is to encourage industry to abate its greenhouse emissions, mainly by improving 
its efficiency in energy use and processing. A successful program will mean that Australia is 
developing sustainable strategies that respond effectively to climate change, while enhancing 
Australian industry competitiveness. Of more than 265 Australian enterprises that joined 
Greenhouse Challenge by June 1998. 106 companies and industry associations signed 
agreements. Among the companies that signed agreements are ICI. West Australian 
Petroleum Pty Ltd (\VAPET). BP Australia, Woodside Energy Ltd., Ampol, AGL. and 
Kerncor Australia (AGO. 1998b). 

Syntroleum has committed to become a participant in the Greenhouse Challenge if the project 
izoes ahead in Western Australia. 

Voodside is the designer, constructor and operator of offshore and onshore production and 
Support facilities for the North West Shelf Gas Project Domestic Gas and LNG phases. The 
distribution of this prolect's ownership is shown in Table 5.15: 

Table 5.15: Distribution of Ownershin 
Company 

\Voodside Petroleum Ltd 50.00 
A'itI_11I. 

percent 
BP Developments Australia Ltd 16.67 percent 
Chevron Asiatic Limited 16.67 percent 
BHP Petroleum (North West Shelf) Pty Ltd 8.33 percent 
Shell Development (Australia) Proprietary Limited 8.33 percent 

These companies joined with Japan Australia LNG (MIMI) Pty Ltd, a company jointly owned 
by Mitsubishi Corporation and Mitsui & Co Ltd, to become interest holders in the LNG 
phase. 

Steps for reducing GHG emissions proposed by the companies that signed agreements 
inc I ude: 

Mitigating CH4  losses from natural gas supply lines by retrofitting old cast iron lines with 
nylon insertions. 

1 November 1999 	 HLA-Envjrosciences 	 5-32 



%itro1eurn 	 Environmental and Social Impacts 

Displacement of coal-fired power generation through cogeneration projects. 

Switching to cleaner fuels (e.g., coal to NG) 

Flare gas recovery for subsequent sale. 

Waste heat recovery and automatic blowdown system projects. 

Development of afforestation projects as CO2  sinks. 

Reacting caustic soda with CO2  streams to produce inert sodium carbonate. 

CO2  Injection into deep ocean water or injection into disused (empty) gas reservoirs. 

Collection of CO and sale for soft drinks or medical uses. 

In considering these CO2  mitigation steps, first and foremost, the Syntroleum Project utilises 
natural gas as a fuel and raw material. It is well known that lower GHG emissions result from 
switching from highly carbon-intensive fossil fuels (e.g. coal) to those with lower carbon 
intensity. Natural gas produces only about half the carbon emissions per unit of thermal 
output as coal, as seen in the Table 5.16. 

Table 5.16: CO Emissions from Fuels 

iFuel 
Natural Gas 

'i.2  Eii mE.] 

51.4 
Naphtha 66.0 
Diesel Fuel 69.7 
Iuel Oil 73.6 
Coal (ASIC 3611) 92.0 
Coke 119.5 

Source Acinonal Greenhouse Gas 1nvc)aoi-V Committee [NGG/CJ. /996 

Ggl'J (igarums per petajoule 

According to the US Department of Energy (USDOE. 1999). three things must be 
implemented in order to reduce carbon emissions: 

( I ) Demand for energy services must be reduced. 

more energy-efficient technologies must be used, and 

less carbon intensive fuels must used (USDOE. 1999). 

Energy Services - With regard to Item l. the Project has little effect on energy demand. 

Energy-Efficient Technologies - With regard to Item 2. enhancing efficiency has been and 
remains a priority in designing the Project. -For example, the-plant maximises its utilisation of 
C114. thereby minimising CH4  GHG losses. Piping flanges, compressor seals, pump seals, and 
other potential fugitive loss emission points will be tightly controlled through the use of 
leakless technology. Only high efficiency electric motors will be utilised where possible to 
minimise power demand. In addition, overall energy efficiency of the plant has been 
improved by 3 percent over the original design developed in 1997 for a previous design to be 
constructed in Sweetwater. Wyoming. The plant improvements from minimising leaks and 
energy loss are the best available technologies in the world for these applications. The 
technology that has improved the efficiency of the plant is state-of-the-art technology that has 
not been used anywhere else in the world at full scale. 
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Less Carbon Intensive Fuels - As for Item #3, the Project will only use natural gas as a raw 
material and fuel, which is already acknowledged as a clean, less carbon-intensive fuel 
(natural gas emits about half the CO2  emissions as coal [NGGIC, 1996] ). The end efficiency 
of the synthetic fuels produced by the Project are 30 percent more efficient than comparable 
fuels produced from crude oil (i.e., a cetane rating of 76 for synthetic diesel compared to 42 
for diesel produced from crude). 

In summary. significant measures have been taken to limit GHG emissions from the 
Syntroleum Project. The best available and in many cases state-of-the-art technology has 
been used to limit GHG emissions and the net result of the GHG emissions is positive 
compared to the most likely uses of natural gas from the North West Shelf fields. The 
following conclusions are made regarding GHG emissions associated with the Project: 

Construction of the Project will result in a minimum of 1,400,000 tonnes CO2  per year 
being eliminated from the atmosphere when considering consequential alternative means 
of natural gas consumption such as natural gas combustion, conversion to LNG and 
subsequent combustion, and coal to liquids technology followed by combustion. 

The Project will use natural gas as a raw material and fuel, which is already 
acknowledged as a clean, less carbon-intensive fuel (natural gas emits about half the CO2  
emissions as coal [NGGIC, 1996] ). 

Alternative, less GHG-intensive sources of energy in Australia are either unavailable 
(e.g.. hydroelectric, nuclear) or have not yet penetrated the energy market (e.g., solar, 
geothermal. tidal, ocean thermal). 

The end efficiency of the synthetic fuels produced by the Project is 30 percent more 
efficient than comparable fuels produced from crude oil (a cetane rating of 76 for 
synthetic diesel compared to 42 for diesel produced from crude). 

Designers of the Project have considered all possible energy efficiency methods to 
minimize GI-IG emissions, including flare gas recovery, motor efficiency enhancement, 
and fugitive CH4  control. 

Syntroleum has made considerable improvements in the energy efficiency of the process 
in recent years and will continue to do research. 

Syntroleum continues to monitor emerging GHG-reducing technologies for their possible 
implementation at the Project to further reduce GHG emissions. 

The mechanisms for implementing the Kyoto Protocol are not yet final. 	 - 

GHG Reduction Measures Evaluated by Syntroleum 

The following methods are likely to reduce the GHG from the plant. An estimation of the 
quantities where possible is included and summarised in Table 5.17. 

State of the art construction of the natural gas supply line to the plant and the lines within 
the plant will be employed. Syntroleum has consulted with energy companies in the 
Bun-up on the construction of state-of-the-art gas supply and interior gas line technology 
to ensure that the leaks of Cl-I4  are kept to the minimum available under current 
technology. Other methods to prevent heat loss and reuse energy are being perfected and 
will continue to be researched through the design phase. The quantity is estimated at 0.5% 
considering that 3% has already been achieved. 

Syntroleuni has preselected the Engineering, Procurement and Construction Contractor 
team of INA Constructions and Bateman Engineering at the development stage in order to 
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be sensitive to the environmental requirements of the project and to understand them at 
the early stage of design. Syntroleum's agreements with INA / Bateman include taking 
into consideration greenhouse and other environmental impacts. The quantity of GHG 
savings is estimated at 0.51 ',, assuming that the contractor can work with equipment 
suppliers, especially the tail-gas combustor manufacturer to get the best possible and most 
appropriate equipment for the plant. 

There is potential for the use of "medium pressure" gas to be supplied to the project. The 
typical pressure of gas supplied to Industrial users on the Burrup is 8.5 to 10.5 MPa. 
Syntroleum has worked with potential gas suppliers in order to supply gas at 4.8 MPa. 
The extra compression that is usually required for supply of natural gas and then the 
decompression at the Syntroleuni site, would probably add about 30.000 tonnes of CO2 
per year to the (iHG load for the project. 

It ii estimated that 100 M\V-hours per day are required to compress the gas to 8.5 Mpa 
100 MW-hrs day x 3.6x 10 Joules/MW-hr x 365 days/year = 1.3 x iO°  joules/year 
Assuming 54.4 (ig of CO Petajoule of natural gas energy and that the energy efficiency 
in converting natural gas energy to compressor energy is 50%. 
(1.3 x i' jouiesvear) x (54.4 x 10' grams / (1015 joules)) / 50% = 14.300 t CO2/yr 
It is assumed that the same amount of energy would be required for decompression at the 
plant. The total would be about 30.000 tonnes of CO2  / year. 

There is a 95" chance that this option will be selected. 

Cogeneration was designed into the Svntroleum project at an early stage of development 
and is still a very viable option in other parts of the world. About 100 MW of power could 
be supplied to an outside user if a sufficient economic return could be provided. 
Discussions ith Western Power indicated that the conditions existing on the Burrup in 
the current environment were not appropriate for cogeneration. The plant has since been 
redesigned to i)rt)VIde an energy balance with the plants own power needs. 

A 100 MW cogeneration plant produces 2400MW of energy per day. 
2400 MW-hr. day N 3.6x 10 Joules Nl\V-hr N 365 days/Year = 32 x 10°  joules!year 
Assuming 54.4 (ig of 	Petajoule of natural gas energy and that the energy efficiency 
in converting natural gas energy to electrical energy is 50%. 
(31 x lO° joules 'ear) N (54.4 N 10 grams (10'joules)) / 50% = 340.0001 CO2 /yr 

It is very unlikely that this option would be selected. 

If an arrangement for a desalinisation plant could ever be developed for the Burrup, there 
is potential for the use of heat from the Svntroieum process in the desalinisation process. 
Bateman Engineering has had detailed consultations with The Water Corporation and their 
consultants to be sure that flexibility is allowed for in the design, in case a desalinisation 
plant is developed in the area. The current design makes use of the waste heat to get rid of 
the plants wastewater by evaporation. This design feature saves on the energy required for 
a more complicated wastewater disposal system and also helps to preserve the local 
marine environment. This option is being developed by Water Corp. so the determination 
of its likelihood cannot be determined by Syntroleum. Water Corp is not currently able to 
quantify the amount of the energy that will be able to be recovered in a desalinisation 
plant. Assuming that the energy recovery is about 30 to 60% as efficient as the 
cogeneration. the reduction in greenhouse would be 100.000 to 200,000 tonnes of CO2 / 
year. 
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No natural gas is wasted from the Syntroleum process. Waste gas from the Syntroleum 
process is reused in the tailgas combustor to get the maximum heating value out of all the 
gas that is used The only gas that is wasted or unused is flared during upsets to the 
system, shutdowns and emergencies. It is estimated that after the initial commissioning 
and testing period flaring will only be required once or twice per year. Reuse of tailgas 
provides all the energy for the plant, after start-up. This process has been tremendously 
improved since 1990. 

The Syntroleum process is different from other Gas to Liquids processes in that it uses air 
instead of pure oxygen in the syngas production phase of the process. It is clear that 
significant amounts of energy are required to make the pure oxygen. This may or may not 
be offset in the other parts of their Gas to Liquids process. The Greenhouse gas 
advantages of this cannot be determined because the operating plants (at Bintulu, 
ivlalaysia and Mossgas, South Africa) have not released any data on their GHG or air 
emissions. 

Syntroleum investigated afforestation in Western Australia and New South Wales and 
determined that its capital would be spent more productively in research and development 
than in the timber business. In the best timber growing regions of Australia about 25 to 30 
tonnes of CO2  can be taken up each year by growing trees. Dividing 26 tonnes per year by 
1.3 million tonnes per year gives the total area necessary to offset the CO2 produced by 
the Syntroleum project of 50,000 hectares. Trying to develop this much land for timber 
production would have significant impacts on the existing timber business in Australia 
and be prohibitively expense for Syntroleum. Even an area of 1000 hectares would be a 
major enterprise and only offset 2% of the total GHG emissions for the proposed plant. 
The cost of developing 1000 hectares could be conservatively estimated at one to five 
million dollars. Syntroleuni believes that this capital could be far more productively spent 
in research and development within various stages of the Syntroleum process, than by 
investing in the timber business, at which Syntroleum holds no expertise. Syntroleum has 
shown that improvements in the process since 1990 and refinements in design since 1997 
have decreased GI-IG emissions by 3%. Further research is hoped to further decrease 
GHG emissions. Syntroleum's research efforts are discussed in more detail in the 
following sections. 

During the design of the plant Syntroleum will consider the use of state of the art 
technology for the reduction of fugitive emissions of natural gas including graphite-filled, 
stainless steel wound spiral flanges, energised seals within valves, and tertiary seals with 
intermediate packing on natural gas l)iPC connections. Assuming a leak with a diameter of 
1 mm2  and a leak velocity of 20 m/sec the volume of flow would be 0.02 litres per second 
or 630,000L/year. Assuming 22.4 moles per litre and 16 grams per mole the gas would 
weigh about .0.7. grams/litre. 630,000 L/ycar x 0.7 gIL =.0.45tonnesi year. Assuming 10 
leaks that this technology could overcome and a GHG weighting factor of 21 for methane 
gives a total of about 95 tonnes. It is difficult to estimate the number of holes, their size or 
the velocity of the escaping gas that would be corrected by this technology, so this 
estimate must be considered with a wide degree of variability. Even so, the overall mass 
would not be significant in respect to the overall plant. 
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Table 5.17: Estimation of Quantities of GHG Reduction Measures 

i : RIReduction Measure  

State of the Art Construction 0.5% 

.Ji1II.1 •Nff1 M'Iii 

6.000 
Preselection of EPC 
Contractor 

0.5% 6.000 

Medium Pressure Gas 30X) 30.000 

Cocencration 2 5 % 340.000 
Desalinisation Plant 8 to 15% 100.000 to 200.000 
Leak less Technology <0.1% <130 

Air instead of Pure Oxygen Data Unavailable Data Unavailable 
Reuse of Tail Gas 20% - 100% 260,000 - 1.300.000 
Afforestation 2% / 1000 hectares 26.000tpa 	1000 ha 

Beyond No Regrets Measures 

The determination of "business as usual," "no regrets" and "beyond no regrets" measures is 
difficult in a state-of-the-art, proprietarY technology such as the Syntroleum process. There is 
nothing to compare the proposed plant with. The other two Gas to Liquids plants in the world: 
Bintulu. Malaysia and Mossgas. South Africa use pure oxygen in the syngas stage and are 
designed to supply fuels. The proposed Syntrolcum plant is designed to use air in the syngas 
stage and is designed to produce specialty hydrocarbons such as lubricants and feedstocks for 
the chemical industry. Secondly, the technology, greenhouse impacts, resultant pollution. etc. 
is guarded very closely by the proponents of those two plants. 

The following list describes some of the exhaustive measures that Syntroleum has gone to, to 
ensure that GHG emissions are minimised from the project. 

Cooperation with the gas suppliers at an early stage to develop the best options for GIIG 
mitigation. This has resulted in the potential for the use of reduced pressure gas reduction 
in gas pressure 

Selection of EPC contractor at early stage SO that design and construction can include 
greenhouse mitigation technology. 

Plant designed with the flexibility to provide heat to a desalinisation plant i! the Water 
Corporation were to develop such a plant in the vicinity of the Syntroleum plant. 

During the design of the plant Syntroleum will consider the use of state of the art 
technology for the reduction of fugitive emissions of natural gas including graphite filled. 
stainless steel wound spiral flanges, energised seals within valves, and tertiary seals with 
intermediate packing on natural gas pipe connections. 

Research and Developineizt 

One of Syntroleum's key strategies is to continue to improve the environmental performance 
and lower the cost of its GTS technology through research and development. Syntroleum's 
current laboratory has 13 fixed tubular reactors, one HMX reactor, two moving bed slurry 
reactors and three continuous stirred tank reactors in which automated tests are run and 
catalyst systems are evaluated and developed. As of March 1, 1999. Syntroleum had 38 
employees in its laboratory. pilot plant and engineering departments, 24 of which are 
chemists, engineers or other decreed professionals (12 with masters or Ph.D. degrees) devoted 
to research and development activities. A number of other chemists, engineers and 
professionals that are employed by Syntroleum's licensees and joint development partners are 
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also contributing efforts to the further development of the Syntroleum Process. Syntroleum 
has recently acquired an additional laboratory facility that contains approximately 16.500 
square feet and is located on approximately 100 acres of land and plans to expand its research 
and pilot plant capabilities further at this facility. 

Syntroleum also has access to laboratory and test facilities through its joint development 
partners. For example, both Texaco and ARCO have performed catalyst tests at their own or 
contract facilities, and testing with Catalytica and Marathon regarding low heating value gas 
combustion has been conducted at Catalytica's and AGC's test facilities. Additionally, 
Syntroleum has its own technical experts as well as access to the technical experts of its joint 
development partners. Several of Syntroleum's joint development partners have employees 
working on research and development activities related to improving the Syntroleum Process. 

Syntroleum's research and development efforts will take place in four primary areas: process 
design, catalyst development. ieactor design and heat integration/power recovery. These are 
described in the following sections. 

The Syntroleum Process - The Syntroleum Process involves two catalytic reactions. The 
first reaction converts natural gas into synthesis gas, and the second reaction converts the 
synthesis gas into hydrocarbons through the Fischer-Tropsch reaction over a proprietary 
catalyst. Syntroleum's goal in developing this process has been to substantially reduce both 
the capital cost and the minimum economical size of a GTS plant, as well as plant operating 
costs and environmental performance. Syntroleum believes that by reducing the complexity 
of the process it has achieved this goal. Syntroleum has developed and continues to develop 
variations of its basic process design in an effort to further lower costs and increase the 
adaptabihty of the Syntroleum Process to a wide variety of potential applications. 

Syntroleum completed construction of its first pilot plant in 1990, and the plant was 
successfully operated in 1990 and 1991. Between 1991 and 1995, Syntroleum focused the 
majority of its research and development efforts on catalyst development for the Fischer-
Tropsch reaction. The pilot plant was extensively modified in 1995 to test new catalysts and 
again in 1997 to test new reactor designs. Syntroleum's nominal two barrel per day pilot plant 
has successfully demonstrated certain elements and variations of the Syntroleum Process. 
However, no commercial-scale GTS plant based on the Syntroleum Process has yet been 
constructed. 

The Synthesis Gas Reaction - The first reaction in the Syntroleum Process--converting 
natural gas into synthesis gas--involves the use of Syntroleum's proprietary auto thermal 
reformer reactor. In this reaction, natural gas (consisting primarily of methane), compressed 
air (consisting primarily of oxygen and nitrogen) and minor amounts of steam are combined 
in the auto thermal reformer reactor at a specified temperature, pressure and ratio to produce 
synthesis gas (which consists of hydrogen and carbon monoxide) diluted with nitrogen. The 
auto thermal reformer reactor is a refractory-lined carbon steel vessel utilising a nickel-based 
catalyst and is similar to the secondary reformer in an ammonia plant. The production of 
synthesis gas in the auto thermal reformer reactor is a combination of exothermic and 
endothermic reactions that generate a large amount of heat, a portion of which may be 
captured as steam for other internal and external uses. The efficient management of this heat 
has substantial GHG ramifications with respect to cogeneration and energy use. 

The Fischer-Tropsch Reaction - The second reaction in the Syntroleum Process is the 
Fischer-Tropsch synthesis reaction. In a one-pass process, synthesis gas diluted with nitrogen 
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flows into one or more reactors containing Syntroleum's proprietary catalyst. As the synthesis 
gas passes over the catalyst, it is converted into hydrocarbons of various niolecular weights, 
with by-products consisting of water and minor amounts of carbon dioxide also being 
produced. This reaction is also very exothermic. The synthetic liquid hydrocarbons and water 
drain from the reactor vessel and are subsequently separated. The nitrogen, carbon dioxide 
and gaseous hydrocarbons also leave the reactor vessel and are subsequently burned in a 
heater to generate steam or process heat or in a turbine to generate horsepower or electricity. 
Continued research to optimise the energy potential in this tail gas has produced significant 
improvements in energy efficiency and flexibility in the use of the energy. 

Fischer-Tropsch Catalyst Systems - Syntroleum has developed several different proprietary 
catalysts systems for use in the Fischer-Tropsch reaction in order to allow for matching a 
catalyst system to a particular reactor design and provide more flexibility in matching the 
Syntroleum Process to the desired applications. Improvements in the catalyst efficiency are 
absolutely vital for the reduction of GHG emissions. Every molecule of carbon that can be 
added to a longer chain synthetic hydrocarbon isa molecule of carbon that will not be lost as 
tail gas and sent to the tail gas combustor or gas turbine to be combusted and therefore 
converted to CO2. Since 1990 improvements I catalysts have accounted for a major proportion 
of the 50 to 200% improvements in efficiency of the Syntroleum Process. 

Based upon pilot tests of catalysts manufactured by Syntroleum. Syntroleum believes that it 
has a number of proprietary catalyst systems that meet or exceed the activity and selectivity 
targets necessary for commercial application in certain current Syntroleurn Process designs, 
including the catalysts associated with the hybrid multi-phase reactor known as "l-IMX" under 
development with Texaco, and the moving bed slurry reactor to be pilot-tested with ARGO at 
its C'herr' Point refinery. 

Most Fischer-Tropsch catalysts produce a very waxy synthetic crude oil. Typically, more 
than 50 percent of a barrel of synthetic crude oil is solid at room temperature due to the high 
'vax content. These %\,axN,  hydrocarbons are typically processed through a hydrocracker to 
convert them into liquid hydrocarbons at room temperature that can be further processed into 
transportation fuels. Svntrolcums proprietary "high alpha" catalyst produces a very waxy 
synthetic crude oil which can also be further processed through hydrocracking to make liquid 
fuels, or with other refining processes. the waxy portion can be converted into higher value 
specialty products such as synthetic lubricants. Svntroleum's proprietary "chain-limiting 
catalyst currently under development is designed to produce hydrocarbons primarily in the 
liquid fuels range. without producing vax. Use of this catalyst should further lower the 
capital cost of a ilant by permitting the use of high-capacity fluidised-bed reactors and 
eliminating the need for hydrocracking equipment. Further development of Syntroleums 
chain limiting catalyst is required before it will be available for commercial use. 

Under Syntroleum's aereement with Criterion, Criterion has manufactured, in its commercial 
facilities, batches of certain catalyst in quantities sufficient to confirm that such catalyst 
performance is comparable to the same catalyst produced by Syntroleum and such catalysts 
can be produced in commercial quantities at targeted cost levels. Syntroleum estimates that 
the useful life of its Fischer-Tropsch catalysts will be three to fiveyears under normal 
operating conditions. 

Syntroleum plans to refine existing catalysts and continue to develop additional catalyst 
formulations for use in the Syntroleum Process. Catalyst development is a complex process 
requiring significant scientific skills and resources. Syntroleum has in the past and intends to 
continue to devote substantial resources to research and development activities to produce 
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Fischer- Tropsch catalysts with improved activity rates, selectivity and active life, all at 
reasonable manufacturing cost. In addition, Syntroleum intends to enhance its catalyst 
development activities through catalyst joint development programs with certain of its joint 
development partners. From time to time, Syntroleum also retains catalysis experts on a 
consulting basis to assist in catalyst development. 

Fischer-Tropsch Reactor Designs - Syntroleum has tested at its pilot plant three different 
proprietary Fischer-Tropsch reactor designs and associated catalysts for use in the Syntroleum 
Process. These include a fixed bed vertical tubular reactor, a fluidised bed reactor for use 
with Syntroleums chain-limiting catalyst and the proprietary hybrid multi-phase HMX 
reactor developed under Syntroleums joint development agreement with Texaco. In 
addition. Syntroleum has tested a large bench scale moving bed slurry reactor developed 
under Syntroleums agreement with ARCO. ARCO is currently operating a 70 barrel per day 
pilot plant that vill further test the moving bed slurry reactor on a larger scale. A horizontal 
reactor design is also being developed by Syntroleum and may be preferred in GTS plants on 
ships operating in rough water conditions, where its low centre of gravity may be an 
important feature. Syntrolcum has several pending United States and foreign patent 
applications related to its Fischer-Tropsch reactors. Improvements to reactor design allows 
more Syngas to come into contact with catalyst. meaning that a greater percentage of carbon 
can be converted to synthetics. If more carbon is converted to synthetics less carbon will 
become CO-. 

Heat Integration and Power Recovery - Compression energy is the primary energy 
consumer in the Syntroleum Process. Engineering studies conducted by Bateman and 
Kellogg Brown & Root have demonstrated that the heat generated by the two catalytic 
reactions in the process can be captured in the form of mechanical and electrical energy 
sufficient to supply all of the plants needs plus a surplus for other uses if desired. This design 
is planned for the lurrup plant. Svntroleuni has developed several heat integration and power 
recovery schemes to broaden the flexibility of the Syntroleum Process and, in some cases, 
lower the capital cost as well as the number of' pieces of major equipment necessary for 
operation of a plant In each of these improvements energy is used more efficiently. If less 
energy is required to power the compressors. more will be available for cogencration, heating 
in a desalinisation plant or sale of' steani to nearby industrial processes that use steam energy. 

Different configurations ot'E;...I. plants based on the Syntroleum Process can also change the 
energy sources within the plant and the excess energy produced. For example, a steam 
turbine can be incorporated into the process and utilise the steam produced by the ATR and 
Fischer-Tropsch reactions to produce energy for compression, electrical power and 
commercial sale. In addition, Svntroleurn has developed a configuration that utilises the low 
heating value residue stream from the process as feedstock for a specially designed gas 
turbine that can utilise very low heating value gas. Several of these heat integration and 
power recovery schemes are the subject of United States patents and patent applications and 
foreign patent applications and are a part of Syntrolcums joint development efforts with 
others. All this work has significantly reduced GHG emissions by improving energy 
efficiency. 

Research and Development Partners 

Catalytica Combustion Systems - In July 1997, Syntroleurn entered into a joint testing 
agreement with Catalvtica ('ombustion Systems, a manufacturer of low emission catalytic 
combustion products. relating to the development of a catalytic combustion system for use in 
the Syntroleum Process. ('atalytica ('onibustion Systems has developed a proprietary 
combustion system for the catalytic combustion of gaseous and liquid hydrocarbons which 
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significantly reduces emission of nitrous oxide compounds. Under the agreement, the parties 
have conducted tests to determine whether Catalytica Combustion Systems' combustion 
system design can be adapted to efficiently combust low heating value fuel with low 
emissions. The combustion systems being tested include those that are fuelled only by low 
heating value fuel and those that are initially fuelled by natural gas and later fuelled by low 
heating value fuel. The agreement calls for additional development to create a special 
combustor that can be fitted for use on a wide variety of available gas turbines allowing them 
to utilise the low heating value residue gases created by the Syntroleum Process. Syntroleum 
will have the exclusive right to utilise such combustors supplied by Catalytica Combustion 
Systems in GTS applications. 

Catalytica Advanced Technologies - In April 1998, Syntroleum entered into a technical 
catalyst services and development agreement with Catalytica Advanced Technologies. Under 
this agreement. Syntroleum may engage, on a project by project basis, the technical, research 
and development services of Catalytica Advanced Technologies to assist Syntroleun. in its 
ongoing catalyst research, development and manufacturing activities. 

AGC - In July 1997. Syntroleum entered into a joint testing agreement with AGC, which is a 
packager of gas turbines and systems incorporating gas turbines. In 1998,   the parties 
completed a series of tests demonstrating that AGC's gas turbine and related combustion 
systems can be modified to use low heating value gas as fuel. Based on these tests, 
Syntroleum believes that the technology can be migrated to various size turbines from various 
manufacturers, potentially allowing for the application of a broader range of gas turbines in 
the Syntroleum Process. The technology that allows a gas turbine to use low heating value 
gas is based on technology acquired by Syntroleum from Marathon. Syntroleum and AGC 
may elect to conduct additional joint development work or proceed to commercial design and 
production of the technology for use in plants based on the Syntroleum Process. 

GE Power Systems - In December 1998.   Syntroleum entered into an agreement with GE 
Power Systems to certify GE heavy-duty gas turbines for use in the Syntroleum Process. 
Under the agreement. the parties are to cooperate to verify GE's low heating value gas 
combustion technology for use in the Syntroleum Process. GE Power Systems has begun 
verification testing which is currently expected to be completed by the end of 1999. 
Verification would allow Syntroleum and its licensees immediate access to GE turbines for 
projects under development and allow for the application of a broader range of turbine sizes 
in the Syntrolcum Process. In addition. Syntroleum believes that joint development activities 
to be conducted under the agreement will enhance its efforts to continue to lower the cbst of 
GTS plants based on the Syntroleum Process and to provide more flexible plant designs. 

Lyondell - In October 1996. Syntroleum entered into an agreement with Lyondell, a major 
petrochemical company. Syntroleum acquired an exclusive, royalty-bearing license to utilise 
Lyondell's wax isomerisation process in the Syntroleum Process to produce certain synthetic 
lubricants through at least the year 2000 and thereafter, provided that Syntroleum meets 
certain performance criteria. Given the current uncertain schedule for construction of GTS 
plants using the Syntroleum Process, Syntroleum may seek to extend the term of this 
agreement. The process, which is based on Lyondell's catalytic dewaxing process, was 
developed to make synthetic lube base stocks from the waxy synthetic crude oil produced by 
the high alpha catalyst in the Syntroleum Process. Under this agreement, Lyondell has agreed 
to provide Syntroleum with certain technical information and assistance (including training) 
related to its wax isomerisation process. 
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5.2.8 Noise 

Operation of the Syntroleuni GTS Plant will impact upon the ambient noise levels of the 
surrounding environment. However, this impact is significantly minimised by the substantial 
distance between the proposed site and the nearest noise sensitive premises. 

The Environ,nental Protection (Noise) Regulations (1997) assigns various noise levels as 
guidelines for minimising noise impact on noise-sensitive premises. Regulation 7 of the 
Eni'ironn,entarProtec,jon (Noise) Regulations (1997) requires that "noise emitted from any 
premises when received at other premises must not cause, or significantly contribute to, a 
level of noise which exceeds the assigned level in respect of noise received at premises of that 
kind". The closest noise sensitive premises to the plant site is at Dampier, which is over 6 
kilometres from the site. Table 5.18 shows the assigned levels appropriate to the proposed 
Syntroleurn GTS plant when the plant is operating 24 hours per day. 

Table 5.18: Assigned Noise Levels from Regulations 

fTiT 	level F.l;J3 

Noise sensitive premises 35 (night) 45 (night) 55 (night) 
(within 15 metres of premises) 45 (day) 55(day) 65 (day) 

Noise sensitive premises 60 75 80 

Commercial Premises 
[ 	

60 75 80 

Industrial Premises 65 80 90 
Source: Lnriron,nental Proic'ctwn (;Vo/,vc) I?egu/aiions (/997) 

Calculated Noise Impact of S iztroleuiiz GTS Plant Operation 

The proposed noise generating actiities expected durng the plants operaton and their typicali  
LA 	decibel levels are listed in Table 5.19. LA a  noise levels are calculated at 7 metres 
from each piece of equipment. The noise generating equipment specified below will be 
operated under cover, thus reducing the potential impact on receivers. 
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Table 5.19: Operational Equipment and Assumed LAmax  Noise Levels 

vngas prouuction 	 I 	 9U 
Syngas compressor 	 85 
FT reactor x 5 75 
Air compressor 85 
Air compressor / dryer 85 
Steam Turbine x 3 85 
Hydrogen unit 	 75 

n paraf fractionation 75 
ISOM/CAT dewaxing 75 
Svn Lube Oil Fraction 	 75 
Paraffin separator I 	 75 
Boiler water treatment 70 
AIR water treatment 70 
Cooling water pump x 3 72 
Evaporation system 	 78 
Product Pump x 5 	 75 
Motorx2 	 75 

Source: 5i,ii,ile,n, personal co,n,nun(cations, 4S2431-198/ and NSW EP,4 

Noise impact was modelled using RTA Technology's Environmental Noise Model (ENM). 
Calculations were undertaken to estimate the worst case noise scenario, at the closest noise 
sensitive premises. which is at Dampier. over 6 kilonietres from the proposed site, when the 
Svntrolcum GTS plant is operational. Noise levels have also been calculated for Hearson 
Cove beach, which is a popular public beach. located approximately 2.8 kilometres east of the 
site. 

When all equipment shown in Table 5.19 is operating simultaneously the noise level at 7 
metres would be 96dB(A). In order to simulate the worst case scenario a level of 105dB(A) at 
7 metres was chosen for the model when the plant is in operation. A noise level of 105dB(A) 
at 7metres was selected for the combination of equipment on site to be very conservative and 
show that even with very high levels of noise the impacts would be insignificant. The 
meteorological conditions used in modelling were based on meteorological data collected at 
the Cullacahardee \Veathcr Station and represent "worst case" weather conditions for 
enhancement of sound propagation (DEP. 1998). The meteorological conditions used for the 
model are different for day and night, as specified in "Guidance for the Assessment of 
Environmental Factors" (EPA. 1998h). The differences in these conditions cause the 
attenuation to vary from day to night and the resulting noise levels are slightly greater at night 
even when there was no change to the equipment used. Appendix H shows the cross sections 
and other parameters including meteorological conditions used in ENM and the modelling 
results. 

The results of modelling are shown in Table 5.20 and are detailed in Appendix H. 
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Table 5.20: Worst Case (105dB(A) at 7m) Plant Operation Attenuation to Dampier and 
Hearson Cove 

Dampier (day) 	 6km 29 	 40 

Dampier (night) 6km 31 35 

Hearson Cove (day) 2.8km 36 40 

Hearson Cove (night) 2.8km 37 35 

Table 5.20 shows that the majority of the modelled worst case scenario LA10  noise levels are 
lower than the assigned levels shown in Table 5.18. If the assumed noise level of 96dB(A) 
was used the resulting noise levels would all be lower than the assigned noise levels. Different 
meteorological parameters have been used for daytime and night-time modelling. The change 
in meteorological conditions at in 	has resulted in higher predicted noise levels during 
night-time operation. 

When these are compared with night-time LA}(  noise levels of 50dB(A) on weekdays and 
48dB(A) on weekends, measured at the Syntroleum site. the impact of noise becomes very 
insignificant. Additionally. the worst case meteorological factors are unlikely to occur more 
than 511(, of the time so these attenuations would be much greater for 95% of the time. 

As can be seen by the results of the calculations, the physical distance of the noise generating 
sources and topography separating the site from the receivers has resulted in the majority of 
predicted noise levels lower than the assigned noise levels. 

It is important to note that the levels calculated in Table 5.20 use a total of 105dB(A) at 7 
metres for the plant operation, not the 96dB(A), which is a more realistic level and the level 
calculated from the addition of all equipment in Table 5.19. Noise levels will also be 
attenuated further by the placement of noisy equipment away from the road and noise 
sensitive areas and under cover. 

During emergency shutdown periods the emergency generators will be operating at 
approximately 93dB(A). It is anticipated that the emergency generators will only raise the 
estimated noise level at 7 metres from the equipment to 98dB(A), and it is also anticipated 
that the emergency generators will only operate 30 hours per year and therefore the impact 
will be minimal. 

5.2.9 Aboriginal Heritage 

During the operational phase of the Project there is not expected to be any direct impact upon 
heritage of the area. The existing engraved standing stone (P2757) on the Syntroleum GTS 
plant site will continue to be preserved in situ throughout the operational life of the Project. 

Access to the gorge containing numerous rock engraving sites immediately to the south of the 
GTS plant site will be available frorn the south of the plant site. 

5.2.10 Socio-Economics 

Syntroleum anticipates there will be an operating staff of 60 to 70 people. It is expected that 
the majority of the workforce would reside in Karratha and Dampier. 
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Where possible Syntroleum will draw its workforce from the existing employment pool in the 
region that would be experienced in natural gas. petroleum or other natural resource 
industries. There is a high level of skill and qualifications in the existing workforce. 

The operating staff will not have any negative impacts on the existing service provision given 
that most of the services are currently under utilised. Even if all employees were recruited 
from outside the region (and this scenario is not anticipated) the services available in Dampier 
and Karratha would be sufficient. 

On the contrary an increase of 60 to 70 positions would help to Counter the trend of 
population decline and allow for more resources to manage existing services, 

The DRD has conducted some studies on workforces that could be expected in the Karratha 
area. This information is contained in the Nickol Bay Population Study. 1998 (DRD. 1998). 
In this study the question of flow-on employment was addressed. 

There are two kinds of such fiow-ons, namely: 

Indirect Employment: which is generated by the development and operation of a new 
project. As far as the operation workforce is concerned an allowance of 25 percent is 
made for employment by associated light industry, maintenance contractors, project 
materials and equipment suppliers etc.: 

Consequential Employment: which is generated in commercial enterprises serving the 
community and in local services such as education, health care and administration 
services. An allowance of a further 25 percent is made for consequential employment 
from the permanent workforce. 

This means that for every two people in the operations workforce another job will be created 
in the Karratha/Nickol Bay area. Therefore, the proposed Syntroleum project would create an 
estimated 90 to 105 further positions in the community. The Access Economics report 
estimates that nationally employment will increase by 2000 to 4000 over the life of the project 
(Access Economics. 1999). This employment growth can only be seen as a positive impact 
for the local community. 

5.2.11 Traffic and Access 

Access to the GTS plant will be from the realigned 1-learson Cove Road. The plant will be 
security gated so that only approved persons can enter. 

Traffic is expected to increase moderately on the Burrup Road and-Hearson Cove Road as a 
result of the Project. Up to 150 additional traffic movements per day will occur during the 
operational phase of the Project. It is assumed that about 30 to 40 workers would be the 
maximum on any one shift. It is also assumed that there would be some ride-sharing which 
would decrease the amount of traffic movements. 

The increase in traffic movements will not come anywhere close to exceeding the capacity of 
the roadways. 

Ample car parking spaces will be provided within the Syntroleum site for employees and 
visitors. 
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Hearson Cove Road 

The proposed road realignment works are expected to have a net beneficial impact on the 
community, albeit in a minor capacity. 

The distance travelled to Hearson Cove from urban centres will be reduced slightly by 
approximately 50 metres as a result of the realignment. 

Traffic safety WIII be improved with the provision of a sealed roadway. Improvements to the 
intersection of Hearson Cove Road and Burrup Road will also increase traffic safety in this 
area. 

5.2.12 Utilities and Services 

Electricity 

As detailed in Chapter 3. the Syntroleum GTS plant will generate all power requirements 
internally once operational. 

During start-up only, 5 megawatts (MW) of electricity will be required. This amount of 
power will be required over a period of 8 to 24 hours. 

During shutdown of the GTS plant between 3 to 5 MW will be required and depending on the 
work being done perhaps no external power will be needed. In some cases on-site diesel 
generators will be used. 

Water 

Syntroleum will require about 3 megalitres (ML) of water per day to start and then every 
other day after that. Additional water will be required prior to start-up for hydrotesting 
purposes and to fill water storage tanks. Water Corporation has indicated that up to 6.6 
ML/day of mains water is available within the existing system on the Burrup without any 
augmentation to the system. Water Corporation is considering the construction of a 
desalinisation plant for the Burrup Peninsula which may provide even greater capacity for the 
area. 

Port Usage 

As discussed in Chapter 3, an average of eight ships per month will dock at Dampier Public 
Wharf to transport product to markets, which equates to approximately 30 percent of the 
wharf's capacity. The Wharf is currently at less than 70 percent capacity so the additional 30 
percent will not overload the wharf's capacity. Plans are being developed to increase the 
capacity of the wharf for the future so it is unlikely that there will be strain on capacity even 
in the foreseeable future. 

5.2.13 Solid Waste 

There will be three main sources of solid waste from operation of the GTS plant: 

Office and general food wastes 

Sludges from vastewater treatment and evaporation 

Waste catalyst from the reactors 
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Office waste and wastewater sludges will be collected by licensed contractors and disposed of 
in accordance with Shire of Roehoume and DEP requirements. It is estimated that about 2 to 
3 loose cubic metres per week (300 to 500 k(-, week) will be generated at the plant. 

\Vastewater sludges are likely to be somewhat variable due to the variations expected in the 
processes, the combination of 'vastewaters and the variation of the mains water to the plant. it 
is estimated that about 20 to $(J tonnes per day of sludge will be. taken offsite to the Karratha 
landfill. The sludge will be highly saline 50,000 to 100,000 rng/L of total dissolved solids 
(TDS) (2 to 3 times sea\vater. It) - 20 mgL phosphorus, 40 - 80 mg/L nitrogen, 500 -1000 
mg/L suspended solids and 30 - 100 mg 'L oil and grease. The sludge will probably be more 
liquid than solid because the evaporation process becomes more difficult as salinity increases. 

Catalyst will be regenerated as part of the process but must be replaced after a life of about 4 
years. The spent catalyst will be r.urncd to the catalyst supplier sealed in drums where it can 
be reused to make new catalyst. The drums will be probably shipped to North America 
through the local wharves. 

The amount of solid waste generated from the Project is not considered significant and is not 
expected to significantly impact upon the capacity of local landfills. 

5.2.14 Landscape and Visual Amenity 

Si',,troleu,n GTS Plaizt and llear.co,i (ovc' Road 

A simplified artists Impression. looking 01110 the GTS plant from north of the site, is given in 
Figure 5.1. 

.As discussed in section 5.1.1 the (iTS plant has been situated within the proposed Project 
lease area to rnininlic impact upon on the significant rocky outcrops and scree slopes from 
which the area gains much of it character. Figure 5.1 illustrates that the rocky outcrops 
surrounding the site will form a backdrop br the GTS plant when viewed from the Burrup 
and Hearson Cove Roads, and Ironi areas nortri and west of the site. 

The GTS plant is proposed to be constructed upon land that is currently devoid of any built 
structures. The a erage height of' plant structures is 12 metres and up to 38 metres for the 
flare stack. 

The GTS plant will be visible from l3urrup Road and Hearson Cove Road, though the 
majority of heavy plant equipment will be 500 metres and 150 metres from these roads 
respectively. With the rocky outcrops located on the eastern side of the GTS plant, the 
majority of the plant will not be visible from I learson Cove Beach. located two kilometres to 
the east of the site. The top ten or so metres of the flare stack will be visible from Hearson 
Cove, though will not be conspicuous from this distance. Plant structures will not be visible 
from any residential area. 

Gas Supply Pipeline 

The visual impact of the gas supply Pipeline will be minimal. The majority of the pipeline is 
proposed to be located underground. Where situated at ground level, the pipeline will be 
covered with a rock armour thereby minimising visual impact. Pipeline warning markers will 
be visible above the ground surface. 
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Product Pipelines 

The visual impact of the product pipelines will be minimal as the pipelines are proposed to be 
located either at ground level or underground. Where the pipelines are at ground level they 
will generally be covered with a rock armour thereby minimising visual impact. In some 
locations the product pipelines will be mounted on trestle supports without covering. 
Warning markers will be visible above the ground surface. 

1 November 1999 	 HLA-Envjrosciences 	 548 



4 	 - 	 --: 

thm 	 - 	1ff[[III ij - 	
M4 	[511 [iIETh 	-_io 

.4 

evo 
94 

Artistk Impression of 
proposed Syfitroleum Plant 

HLA-Envirosciences Pty Limited 
55-65 Grandview Street 

- - - - _PyniMej'4SW 
(02)9988-4422 

	

DRAWN 
	 PROJECTASI< NUMBER 

	

Pw 
	

zi 0  

ARTISTIC IMPRESSION OF PROPOSED SITE 	
RGURE 

Syntroleum 
GTS Project 
Burrup Peninsula, Western Australia 

APPROVED 	- 	- - DATE 	 REViSED DATE 
November 1999 

ii 



Chapter 6 

Risk Analysis 



ntro1eurn 	 Risk Analysis 

	

6.0 	RISK ANALYSIS 

	

6.1 	Preliminary Risk Analysis 

A Preliminary Risk Analysis (PRA) for was prepared by Granherne Pty Ltd in July 1999 and 
is provided in Appendix J. The PRA covers the proposed plant facilities, the natural gas 
supply pipeline, product pipelines and the ship loading facilities at Dampier Wharf. This 
chapter presents a summary of that report. 

The objectives of the PRA were to: 

identif,' the hazards associated with the proposed facility and operations; 

estimate the offsite risk posed by the GTS plant and its associated facilities including 
product storage, pipeline transport and ship loading operations; 

rank the risks in order of priority based on significance; 

compare the risks with the risk criteria published by EPA in EPA Interim Guidance Note 
No. 2, "Risk Assessment and Management: Offsite Individual Risk from Hazardous 
Industrial Plant" (July 1998): 

compare the individual risks with the regional risk assessment study of the Bun-up 
Peninsula and determine if there are any cumulative risk impacts; 

determine if there is an interaction from the proposed plant with the nearest industrial 
facility in terms of overall risk: 

develop risk reduction measures in order to mitigate the risks where appropriate; and 

prepare a comprehensive report that is auditable and in a form suitable for submission to 
the regulatory authorities in Western Australia. 

The main statutory controls relating to the PRA are: 

EPA Interim Guidance Note No. 2, Risk Assessment and Management: Offcite Individual 
Risk from Hazardous Industrial Plant 

Worksafe Australia, Control of Major Hazard Facilities 

Guidelines for a Preliminary Risk Analvsis (WA EPA, 1993). 

6.1.1 Methodology and Assumptions for Preliminary Risk Analysis 

The methodology used in the PRA is in accordance with the guidelines published by the EPA, 
and is summarised below. 

Hazard Ident{fication 

The objective of the hazard identification process was to identify all significant potential 
hazards and credible accident events for the facility. This comprised a systematic review of 
the information currently available for the synthetic hydrocarbons facility, including the 
process flow diagrams, product inventories and other general project information as contained 
within the project design basis. 
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The identified events were then screened to select the incidents with the potential to result in 
an offsite impact. In conductin2 this screening process, the likelihood that particular events 
will be eliminated or minimised due to the engineering code requirements or practices that are 
normally adopted in the design of this type of facility, was taken into account. Credit was 
also given to safety systems proposed for the facility and to the safety management 
philosophies, systems and procedures that will likely be in place for an operating site of this 
nature. 

Consequence Analysis 

The consequences of the events carried forward from the hazard identification were modelled 
using proprietary software packages. The events modelled included jet fires, flash fires, 
vapour cloud explosions, pool fires and dispersion of toxic gases. 

Representative hole sizes were used to characterise the range of leaks that may occur from the 
different equipment items present within the facility. 

The consequence distance predicted for the various scenarios considered are compared with 
the distance from the release source to the site boundary in order to determine whether the 
vent will generate an offsite impact. Only those scenarios which result in an offsite impact 
are carried forward to the frequency and risk analyses. 

Frequency AnalysL 

The frequencies of the events carried forward from the consequence analysis were determined 
by reviewing the available data applicable to these events. The incident frequencies were 
then derived for the various scenarios using the most appropriate release frequency data, 
adjusting this data as appropriate and then taking account of the probability of ignition of the 
release. 

Risk Assessment 

This assessment evaluated risk in terms of Individual Fatality risk, which is the risk of death 
to a person at a given location exposed to the hazard 24 hours of the day and 365 days in the 
year. 

The individual risk of fatality to the public outside the boundary of an industrial facility is 
generally expressed in the form of risk contours. The contours indicate the distance to various 
levels of individual fatality risk. In this analysis none of the hazardous scenarios identified 
for the main plant site were found to result in an off-site impact. 

In the case of the natural gas supply and product pipelines, the individual risk of fatality was 
calculated at varying distances from the pipeline, to give a transect of risk perpendicular to the 
pipeline. 

6.1.2 Risk Analysis Results 

Hazard Identjflcation 

The incidents identified as having the potential to result in an offsite impact are summarised 
in Table 6.1. 
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Table 6.1: Hazards Carried Forward for Consequence Analysis 
- 	-Hazardous Event Consequencet

Release of natural gas feedstock within site boundary 	Jet fire, explosion and'or flash fire 
2 Release of fuel Jet fire, explosion and/or flash fire 
3 Release 	of 	bulk 	hydrogen, 	hydrogen 	gas 	or 

hydroprocessing purge gas  
Jet fire, explosion and/or flash fire 

4 Release of synthesis gas or adjusted synthesis gas Jet fire, explosion and/or flash fire 
CO poisoning 

5 Release of FT Light Vapour Jet fire, explosion and/or flash fire 
CO poisoning 

6 Release of hydroprocessing offgas Jet fire, explosion and/or flash fire 
7 Release of PSA Offgas Jet fire, explosion and/or flash fire, 

CO poisoning  
8 Release of FIR Stripper Offgas Flash fire 
9 Release of AIR Stripper Offgas Ammonia toxic hazard 
10 Release of Light FT Product (Vapour Phase) Jet fire, explosion and/or flash fire 
II Release of light hydrocarbon liquids (intermediate 

plus final products) in process area 
Pool fire, explosion and/or flash fire 

12 Release of heavy hydrocarbon liquids (intermediate 
plus final products) in process area 

Pool fire 

13 Release of light hydrocarbon liquids (intermediate 
plus final products) in storage area 

Pool fire 

14 Light paraffins storage tank roof fire Tank roof fire 
Release of light synthetic paraffins Pool fire, flash fire 

16 Release of natural gas feedstock Jet fire, flash fire 

6.1.3 Consequence Analysis 

When considering the normal release sizes selected in such assessments, the only scenarios 
that were found to result in an offsite impact were releases from the off-plot pipelines. The 
consequence distances derived for all release scenarios associated with the process plant were 
found to be within the site boundary. However, it was considered that larger releases (in the 
order of 200 mm) would be possible given the potential size of some of the process pipevork 
and that such releases could result in an offsite impact. Thus all scenarios were modelled 
unless it was clear from 'larger' releases for inventories that negligible consequences would 
be identified. 

The scenarios that resulted in the most severe impacts in terms of potential for on-site risk can 
be identified as: 

release of process vapours containing high proportions of carbon monoxide gas, where 
the release could result in significant concentrations that might be a threat to life 

release of "light" hydrocarbon liquids present in the process area at elevated temperatures 
and pressures, where the release could result in significant vapour flash fraction and 
subsequent flash fire or explosion; 

release of hydrogen rich gases (hydrogen gas, synthesis gas, PSA off-gas) and delayed 
ignition leading to an explosion severity of consequences will be dependent on degree of 
confinement as hydrogen gas clouds have a high probability of detonation in a confined 
space; and 
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release of process streams containing toxic carbon monoxide gas, in particular synthesis 
gas. 

6.1.4 Frequency Analysis 

The frequency of releases from the process area was not accurately identifiable due to the 
limited amount of process information and piping data. Nevertheless, the frequency of 
releases from various parts of the plant was calculated on the basis of generic data and an 
assumed quantity of pipework, flanges. valves, vessels and fittings. 

A summary of the release frequencies for the entire operation is given in Table 6.2 

Table 6.2: Summary of Release Freaunris 

.akII1,i1i( , Equivalent Leak Size 	1T11 

Process Plant Equipment 

Pipework <75mmID 10 
25 
50 

I x 10'  
lxl0 5  
1x10 6  

Pipework 75mm —200mm ID 10 
25 
50 

3 x IO 
6x10 6  
6xI0 

Pipework>200mrnID JO 
25 
50 

rupture 

I x I0' 
1xl0 5  
3x10 
3 x 10 

Small Bore Fitting 10 
25 

I x 10 
5x10 

Valve JO I x 10' 
Flange 10 I x 10 
Pumps 10 3 x 10' 
Pressure Vessel 10 

50 
1 x 10 
1x10 

Heat Exchanger 
Air Cooler 

10 
50 

I x 10'  
1 x 10 

Product Storage Tank 50 I 	x 	I 0 
Synthetic Paraffin Pipeline 

Releases per 1000 km per year 

10 3.6x I0 

50 4.1 x 10 
Full bore 1.2 x 

Natural Gas Supply Pipeline ___________________________ 

Releases per 1000 km per year 
10 2.7x I0 
50 3.0 x 

Full bore 6.0 x 10 
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6.1.5 Risk Assessment 

A risk assessment of the plant process was carried out utilising simplifying assumptions 
where necessary but also taking a conservative approach to leak frequency estimation. The 
resultant risk contour showed that the risk at the plant boundary does not exceed the 
maximum acceptable criterion of 5 in a million per year. Figure 6.1 shows the risk contours 
on the GTS plant site. 

The risk transect for the light synthetic pipeline showed that the risk of the fatality at the 
easement boundary was less than the risk acceptance criteria of five in a million per year. 

The risk transect for natural gas supply pipeline also showed that the risk at the easement 
boundary was well within the risk acceptance criteria. 

Ship loading operations at the Dampier Public Wharf will be conducted under the procedures 
established by the Dampier Port Authority. The risks have been assessed and assumed to be 
the same as the risk associated with a release from the light synthetic paraffins pipeline along 
the pipeline route. This is considered to be a conservative assumption based on the following: 

The wharf will be manned during loading. A leak along the pipe route may go 
undetected. A leak at the Wharf could be isolated quickly. 

The DPA has safety procedures in place that would limit the frequency of hazards such as 
dropped objects, flame sources, vehicle impact, etc. 

The DPA employs personnel trained to handle emergency situations. 

Because it is unlikely that the paraffins line could result in multiple fatalities offsite resulting 
from the consequences of releases of the light synthetic, the societal risk has not been 
evaluated. 

6.1.6 Conclusions 

The following conclusions can be made based on the results of this PRA: 

The proposed synthetic oils plant has negligible offsite impact with regard to loss of life 
off the site and the risk at the boundary is less than 5 in a million per year. This 
conclusion is based upon the risk contours generated and on the conservative nature of the 
assumptions that have gone into the Contour derivation. The actual risk contours (that 
will be defined during detailed design) are unlikely to be more onerous than those derived 
in this study. 

The site area external to the plant fence but within the site boundary will be impacted by 
site events but this area will be signposted as being private and so negligible public risk is 
anticipated. 

The risk of the fatality due to a release from the product pipelines is below the risk 
acceptance criteria of five in a million per year at the easement boundary. 

The risk of fatality due to a release from the natural gas supply pipeline is below the risk 
acceptance criteria at the easement boundary. 
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6.1.7 Recommendations 

The following recommendations arising from the PRA in relation to potential risk reduction 
measures will be adopted: 

Fittings and valves upstream of natural gas supply emergency shut-off valves will be 
minimised in order to limit the potential for extended releases of high pressures natural 
gas. 

Protection and location of emergency shutoff valves and depressurising valves in relation 
to potential leak sources is critical to ensure operability during a hazardous incident. 

Provision of CO detection in partially or fully enclosed areas of the plant where there is 
potential for CO accumulation will be considered. 

Most refractory lined pipes on reformed gas outlet lines will be fully welded with no 
joints (gaskets) or major instrument fittings installed on the pipework, in order to limit the 
potential release sources. A "hot spot" management program will be included in the plant 
maintenance management system. 

Consideration will be given to minimising the potential for the accumulation of hydrogen 
gas within an enclosed area in the event of a leak of hydrogen rich gas. This particularly 
applies to equipment for the compression of synthesis or hydrogen gas and is based upon 
the low ignition energy of hydrogen gas and the high probability of detonation of a 
confined hydrogen gas cloud. 

During design, consideration will be given to the emergency shutdown, depressurisation 
and minimisation of isolatable inventories for units in the plant containing hydrogen rich 
gases. given the speed at which a relatively large vapour cloud can form and the high 
probability of detonation of hydrogen gas. 

During design consideration will be given to the emergency shutdown and 
depressurisation and minimisation of isolatable inventories for "light" hydrocarbon liquid 
streams present at elevated temperatures and pressures, with a view to minimising the 
potential size of flammable vapour clouds in the event of a leak. Gas detection measures 
in this area, will also be considered. 

Consideration will be given in the design to include hydrocarbon gas detection in areas 
where there could be an accumulation of hydrocarbon gas in the event of a leak. This 
system is typically a stand alone system that provides detection and in some cases 
shutdowns. The details and extent of this system will be determined during a detailed 
process hazards analysis. 

The location of fire fighting equipment such as fire water pumps, monitors and hydrants 
and the location of other equipment associated with emergency facilities such as cabling 
to emergency shutdown and depressurisation valves, will be considered as part of the 
hazard studies.undertakenduring the course of detailed design. 

An Emergency Response Plan will be developed, finalised and audited for the gas supply 
pipeline, the product pipelines and the GTS plant before commissioning. 

A Safety Management System meeting the requirements of the Worksafe Standard for the 
Control of Major Hazard Facilities will be developed, finalised and audited for the GTS 
plant before commissioning. 

The PRA will be finalised before commissioning 

Hazard and Operability Studies will be done on the plant processes before commissioning 

Recommendations arising from the PRA in relation to potential risk reduction measures are 
also included in Chapter 7. 
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6.2 	Plant Control Philosophy 

6.2.1 Plant Operating Personnel - Instrumentation/Control Systems 

It is expected there will be control room operators on duty in the Control Room at all times. 

Outside operators will be on duty (making rounds or responding to equipment needs) in the 
plant areas and will be in communication with the control room operators. 

6.2.2 Control System (CS) 

The principal means of plant control and data acquisition will be by the CS. The CS, located 
in the control room, will provide operator interface via two identical consoles each with CR1 
display, operator keyboard and printer for alarm/reports. An additional CRT display will be 
provided as an Engineering Workstation (EWS). The CS will perform process and equipment 

control, equipment interlocks, non-critical process equipment shutdowns, monitoring 

alarming, data logging and recording. Flow measurement and totalisation of the incoming 
natural gas and hydrogen via inlet flow metering stations will be calculated within the CS. 

The CS will be able to start up and shut down major equipment remotely. The CS will 

interface with field instrumentation, local emergency shutdown system (shutdown alarms), 
fire and gas detection system, mechanical package systems. 

The CS will be designed with redundant CPU's, back-up power source (UPS) and self-
diagnostics so as to minimise plant outages. System communications will be over a 
redundant data highway system. 

6.2.3 Process Control 

Process control, including flow, temperature, pressure, and level control will be primarily 

regulated, monitored, alarmed, recorded and stored in the control room at the CS operator 
interface terminals (OlTs). Required sequential control and interlocking will be accomplished 
in the CS. 

Pneumatic instruments provided for local control include pneumatic level controllers and 
temperature controllers. 

6.2.4 Equipment Control 

Pump and motor logic is primarily implemented in the CS with starting and stopping 

capabilities both locally (via local pushbuttons) and remote (via the Oil). All other pump and 

motor control will be accomplished via local pushbuttons. The CS OIls will allow the 

operator to start, operate and stop equipment from the control room. Equipment running 

status, monitoring and alarming will be shown on the OlTs. In general, status for all process 
and utility motors and on-off valves will be displayed on the OlTs. 

6.2.5 Packaged Mechanical Equipment 

Major mechanical packaged systems will normally come complete with all instruments and 
controls so as to be stand alone systems. Such systems will be compatible with the plant CS 
either through a serial data link or hardwired data exchange. 

6.2.6 Failure Modes 

The plant will employ a fail-safe philosophy for protection of personnel and equipment in the 

event of equipment and/or process malfunction. Systems will be designed to shutdown in a 

safe and orderly manner. All remote operated on-off valves and control valves will be 
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evaluated for failure mode on loss of power (air or electric). Safe design practice dictates that 
solenoids controlling valves will fail-safe by de-energising. 

6.2.7 Emergency Shutdown (ESD) System and Operational or Unit Shutdown 
(OSD) 

The ESD system will provide for the shutdown of equipment and mechanical packages, as 
well as the entire plant. The emergency shutdown capability provided for by the ESD system 
will be physically separate from and independent of the process control and monitoring 
systems. 

The ESD system will be designed such that, when it has functioned to safety shutdown, it will 
remain in the safe shutdown mode until a manual reset has been initiated. The manual rest 
function that is operator initiated may be located locally at the equipment and/or located 
remotely through the CS. 

The plant's OSD system include the shutdown of the various mechanical packages. These 
packages will include their own safety and emergency shutdown functions. This includes 
local control panels, burner control systems, programmable controllers and hardwired 
interlocks within various packages, which are designed to provide a safe shutdown. Initiation 
of the shutdown may come from instrumentation within the package or may be external to the 
package. 

6.2.8 Fire and Gas Detection System 

The fire and gas detection system will operate independently of the process control systems. 
The control and monitoring of the system shall be fully automatic. Fire, CO and combustible 
gas detectors will be located throughout the plant. The fire/gas system will provide 
monitoring and alarming. and shutdown capabilities. Visual beacons and audible horns will 
be located in appropriate buildings (main control centre (MCC) and Control Room) and areas 
throughout the plant to advise personnel of hazardous conditions. 

The facility will have firewater and foam systems which will meet industry standards for 
similar facilities, local codes and insurance requirements. The firewater system includes 
firewater storage, dedicated firewater pumps, firewater loops throughout the facility and 
required firewater monitors and hydrants. Foam storage and supply systems will be provided 
to protect certain items of equipment and storage tanks as appropriate for the combustible 
materials being handled. 

6.2.9 Emergency Power 

In the event of a failure of the main electrical power supply system, the plant will be 
shutdown in an orderly manner. To accomplish this, the instrumentation/control system will 
continue to function via the plant's uninterruptible power supply (UPS) allowing a sufficient 
length of time to achieve a stable process. UPS system for the various mechanical packages 
will need to be determined. 

Upon return of electrical power, equipment/systems will be restarted in an orderly fashion by 
the plant personnel. 
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6.3 	Product Pipeline AS2885 Risk Assessment 

Granherne Pty Ltd has prepared a Risk Assessment for the product pipelines following the 
requirements of AS 2885.1-1997 Pipelines - Gas and Liquid Petroleum - Design and 
Construction. The full report is shown in Appendix K. 

A total of 38 location specific threats and 9 non-location specific threats were identified 
during the risk assessment study for the proposed product pipeline. 

All threats were classified as being low risk as defined in AS2885. Therefore it is considered 
that the proposed pipeline design and route is acceptable. The low risk classifications are 
considered to be a function of the following: 

low population density in area; 

intermittent use of pipeline (approximately 30 hours/month for the light synthetic 
paraffins which has the most hazardous properties of all the products). The pipeline will 
be drained following each loading period. When pipelines are not being used they will be 
empty, therefore not carrying any risk of leakage or fire; 

short length of pipeline; 

trained operators at the plant site and at the wharf at all times during loading; 

low hazard potential of the material transported; and 

absence of compressor/pump stations, etc. 

Although all risks were classified as low, a number of recommendations were made to further 
reduce risk levels. These will be examined during the design stage for their feasibility and 
risk reduction benefit: 

erosion potential due to rainfall to be examined; 

erosion potential of water course to be examined: 

determine if vehicle collision is credible in above ground (rock outcrop) areas; 

determine if vehicle falling from above is credible in above ground areas (ie determine if 
pipeline is below road level): 

provide pipeline markers along the pipeline and where pipeline crosses roads; 

ensure corrosion allowance / coating is adequate for all locations, including tidal areas; 

provide Armco barriers where could be struck by vehicles; 

provide concrete or other protective coating where pipeline is above ground and 
vulnerable to the possibility of accidental or deliberate damage; 

develop a communication plan / framework with local authorities / organisations; 

undertake regular route surveillance; 

burial of pipelines; 

grading of ground to prevent pooling of leaks; 

potential for acid sulphate soils in tidal areas to be determined; and 

extent of tidal erosion to be determined. 
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6.4 	Gas Supply Pipeline AS2885 Risk Assessment 

Granherne Pty Ltd has prepared a Risk Assessment for the gas supply pipeline following the 

requirements of AS 2885.1-1997 Pipelines - Gas and Liquid Petroleum - Design and 

Construction. The full report is shown in Appendix N. 

A total of 27 location specific threats and 10 non-location specific threats were identified 

during the risk assessment study. 

All the threats were classified as being low risk based on AS 2885. Therefore it is considered 

that the proposed pipeline design and route is acceptable. The low risk classifications are 

considered to be a function of the following: 

low population density in area; 

short length of pipeline; 

infrequent public use of the road to the Burrup plant (most of whom are operations staff 

who are anticipated to have knowledge of the hazard potential of gas lines) 

bury depth of the pipeline and rock cover; and 

absence of compressor / pump stations, etc. 

Although all risks were classified as low, a number of recommendations were made to further 

reduce risk levels. These should be examined for their feasibility and risk reduction benefit: 

erosion potential of water courses and in the tidal zones to be examined; 

review the protection against off road' vehicle activity where the pipeline is routed 

through the rock terrain areas; 

provide pipeline markers along the pipeline and where pipeline crosses roads; 

ensure corrosion allowance / coating is adequate for all locations, including tidal areas; 

develop a communication plan / framework with local authorities / organisations; 

maintain a schedule of land/title owners; and 

undertake regular route surveillance. 

	

6.5 	Dampier Port Authority Emergency Response Plan 

The Dampier Port Authority is responsible for the regulation and control of shipping in 
Mermaid Sound and the Port of Dampier. To ensure the safety and protection of all workers 
concerned with operation of the port as well as neighbouring industrial facilities and smaller 
operations, the authority has prepared a detailed Emergency Response Plan (ERP) (DPA, 
Dec. 1996). It takes into account the safe handling of periodic shipments of ammonium 
nitrate (AN) and diesel hydrocarbon products, predominantly for the mining industry. The 
ERP briefly details the hazards of shipping volatile petroleum products. The Dampier Port 
Authority takes great care in the handling of Ammonium Nitrate at the DPW. AN  is 
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occasionally delivered at the same time as the diesel products and procedures are in place to 
handle both materials safely. Similar procedures would be in place for the loading of the 
Syntroleum products. 

The ERP is aimed at maintaining safety on the wharf at all times during unloading of 
AN/explosives and whenever an AN/explosive vessel is moored within the port. To achieve 
this an emergency management hierarchy has been established. This includes a "lead combat 
authority" which represents the DPA. "Combat authorities" such as police and fire brigades 
and "support organisations" whom restore essential services and provide support functions. 
The lead combat role is interchangeable depending on the hazard or emergency, with certain 
specialised emergency services taking lead if the emergency is applicable to their profession. 
Yet the DPA always retains the responsibility for controlling and coordinating marine 
activities associated with the operation of the port. 

The DPA is responsible for the safety and emergency response for all activities ad vessels 
within the port. However, owner/operators and shipmasters retain primary responsibility for 
emergency response. Emergency response support organisations (fire brigade, medical 
services and police) are expected to be available for support when needed. 

The types of emergencies which could occur at the Port of Dampier and have been considered 
by this emergency response plan are: 

Spillages 

Fire/Explosion 

Marine - ship fire/collision/in distress 

others - aircraft crash or bomb threat. 

With these in mind, a training and evaluation scheme has been developed. Employees are 
given safety inductions, fire training and simulated exercises. 

The ERP does not attempt to prescribe specific actions for one scenario, but instead provides 
a framework within which responses will occur. This framework has provided good 
guidelines on response actions during emergencies to minimise potential for loss of life, 
injury to people, damage to the environment and damage to property. 

Syntroleum will prepare ERPs for the product pipelines in the areas outside of the DPA 
property. Syntroleums ERP will be integrated with the DPA ERP for operations on the 
wharf. Syntroleum will ensure that the standard of the ERP is to it's standards and will work 
with DPA through the process to insure that it is to an acceptable standard before 
commissioning. Syntroleum will coordinate the training of the Wharf personnel with DPA 
and their stevedoring partner. It is planned to make a mutual aid agreement with Hamersley 
and Woodside for emergencies on the wharf and in the shipping lanes. 
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7.0 ENVIRONMENTAL MANAGEMENT STRATEGIES 

This chapter outlines the strategies and safeguards that Syntroleum propose to adopt in order 
to eliminate, minimise or mitigate the environmental impacts associated with the Project, as 
identified in the preceding chapters. Additional management strategies proposed are designed 
to ensure that a high level of environmental management is maintained throughout the 
construction and operational phases of the Project. 

7.1 	Management of Pre-Construction Phase 

7.1.1 Environmental Management Plans 

Syntroleum will ensure that Environmental Management Plans (EMPs) are prepared for all 
major construction activities associated with the Project. EMPs will be prepared for the four 
major components. namely: 

the realignment of 1-learson Cove Road including improvements to Burrup Road: 

construction of the Syntroleum GTS plant: 

construction of the gas supply pipeline: and 

construction of the product pipelines. 

EMPs will be prepared and submitted for approval prior to the commencement of works. 'Be 
overall objective of each EMP is to ensure that a high level of environmental performance is 
maintained throughout the works. 	EMPs shall be prepared in accordance with the 
management strategies outlined in this document as well as the requirements of relevant 
authorities and statutory obligations. 

Each EMP shall contain, though may not be limited to. the following: 

Specific environmental obj ecti 'es: 

Environmental management responsibilities: 

Statutory and other legal requirements: 

Provisions for regular site inspections: 

Reporting provisions (including non-conformance and corrective action reporting, 
incident reporting, complaint reporting): 

Provisions for EMP audits: 

Environmental training provisions: 

Records management: 

Emergency response procedures and emergency contact numbers: and 

Environmental management activities. This shall identify the specific environmental 
actions and controls associated with the contractors EMP. The scope, timing and 
responsibility for each action item will also be identified. Action items shall be listed 
tinder the following categories: 
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General site issues: 	 • 	noise and vibration: 

traffic and access: 	 • 	air quality and dust control: 

community information 	 'egetation and fauna: 

water quality, erosion and • 
sedimentation: 

visual and landscaping: 

Dangerous goods and chemicals 
/ hazardous materials: 

waste management; 

heritage and archaeology. 

7.1.2 Community and Consultation 

A manned public display detailing the proposal will be maintained in Karratha for a 
period during the public review period. A telephone information number will also be 
established to answer questions and concerns from the community. 

Syntroleum will be pro-active during the pre-construction phase in informing the 
community, through the Shire of Roebourne Council, of progress of the Project and up-
coming events that will impact upon the community. 

7.1.3 Approvals 

All necessary approvals and licences will be obtained prior to the commencement of 
works. 

7.2 	Management of Construction Phase 

7.2.1 Community and Consultation 

Construction contractors and workers will be sought from the local community whenever 
possible. 

Although not anticipated. if additional accommodation is required for the Project it will 
be established in accordance wth regional planning strategies and Council's Transient 
If o,kjorce .4ccoin,nodaiion Polici. 

Syntroleum will be pro-active throughout the construction phase, in informing the 
community through the Shire of Roehourne Council, of progress of the Project and up-
coming events that will impact upon the community. 

7.2.2 Genera! Site Issues 

The area of disturbance will be limited to the minimum area necessary for siting of 
facilities, lay down and vehicular access. Markers will be placed along the disturbance 
boundaries prior to the commencement of works and no disturbance shall take place 
beyond these limits. Consultation with Shire of Roeboume. Epic energy, DME and 
MRWA has been carried out to insure all issues are considered. 

All employees and contractors involved in construction will undergo induction training 
on environmental issues and implementation of the site EMP. 

Western Power will be consulted regarding the relocation of electricity lines to allow 
suitable clearance for the realignment of 1-learson Cove Road. 
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Water Corporation will be consulted regarding the identification and possible relocation 
of the water main for the realignment of Hearson Cove Road. 

7.2.3 Traffic and Access 

Through traffic will be maintained at all times along Hearson Cove Road and the adjacent 
sections of Burrup Road during construction of the Project. Short delays may occur 
during some construction activities, though these will be conducted outside of peak traffic 
periods wherever practicable. 

Through traffic will be maintained to Hearson Cove using the existing alignment during 
construction of the realigned Hearson Cove Road. 

All proposed traffic delays will be coordinated with the Department of Main Roads and 
Shire of Roebourne. 

7.2.4 Soil and Water Management 

Disturbance and/or vegetation removal during construction works will be kept to a 
minimum at all times. 

Drainage through and from areas of construction must be designed to minimise surface 
flow velocities. Surface water flows from all disturbed areas, including stockpile sites, 
shall be directed to sediment control facilities. Uncontaminated runoff from outside the 
construction area should be diverted around the disturbed catchment or through the area 
without mixing with the contaminated runoff. to prevent overloading the erosion control 
structures. 

Erosion and sedimentation control measures will be installed immediately following 
clearing and land disturbance stages. These controls will remain in place until the erosion 
hazard of the works reverts to its pre-existing level. 

Control measures may include filter fences, gradedldiversion banks, catch drains, energy 
dissipaters. level spreaders, batter toe drains, sedimentation structures and soil 
compaction. 

All erosion and sediment control features shall be inspected regularly and after each 
rainfall event to ensure that they are structurally and functionally sound. Inspections shall 
ensure that erosion and sedimentation control facilities are being cleaned and maintained 
in an efficient condition at all times and arc meeting the requirements of approval/licence 
conditions, if applicable. 

All plant and equipment on site will be well maintained and regularly checked for leaks 
of fuels, oils and hydraulic fluids. 

Al] fuel and oil storage areas will be bunded to contain at least 120 percent of the 
maximum capacity of the largest storage tank/container. The floor of the bunded area 
will be impervious and storage facilities and hunds will be regularly inspected for spills. 
Bunds will be regularly drained of rainwater to ensure there is sufficient volume in the 
event of a tank/container rupture. 

Emergency spill response kits will be provided and maintained throughout the works. 
The spill kit shall contain a range of spill absorbent and containment materials to ensure 
that spills do not migrate off-site, reach waterbodies or create a safety risk to employees. 

Emergency, spill response, storage and handling procedures will be included within the 
Project EMPs. 
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7.2.5 Dangerous Goods / Hazardous Materials 

Paints, explosives, oils, fuels, solvents, compressed gases and acetylene will all be 
handled and stored in accordance with Shire of Roebourne, and DEP guidelines and 
Explosives and Dangerous Goods Act. 

Explosives will only be brought on site during blasting activities. A blasting protocol will 
be developed and the explosives container shall comply with the specifications issued by 
the Chief of Mines. 

All fuel and oil storage areas will be bunded to contain at least 120 percent of the 
maximum capacity of the largest storage tanklcontainer. The floor of the bunded area 
will be impervious and storage facilities and bunds will be regularly inspected for spills. 
Bunds will be regularly drained of rainwater to ensure there is sufficient volume in the 
event of a tank/container rupture. 

If radiographic materials are used for non-destructive testing of pipewelds, all 
radiographic sources will be stored in a manner consistent with the statutory safety 
procedures. 

A fire risk management plan will be prepared prior to the start of construction. 

7.2.6 Air Quality and Dust Control 

Adequate dust suppression resources shall be available on site to reduce dust emissions to 
acceptable levels. 

Loads with the potential to generate dust which are to be carried on public streets shall be 
covered during transportation. 

Exhaust systems of construction plant. vehicles and machinery shall be maintained in 
accordance with manufacturers specifications and the exhaust emissions shall comply 
with the requirements of relevant legislation (Clean Air Regulations, 1967). 

No open fires shall be permitted on the Project other than approved burning of vegetation 
debris unusable for any other purpose. These shall not occur on total fire ban days. 

7.2.7 Flora and Fauna 

Vegetation removal during construction works will be kept to a minimum at all times. 
Trafficable areas will be clearly designated and no laydown or other infrastructure will be 
placed in this area. This will restrict impact of the area to the actual area needed for the 
Project as much as possible. 

Replacement of site vegetation, in particular "significant" species (E. vicirix, T 
canescens) will be undertaken with all rehabilitation and landscaping work that is done 
for the native garden. 

Rocky outcrops harbouring priority species will be preserved as much as possible, 
however, prior to any disturbance. the area to be impacted will be clearly designated. All 
priority species within that area will be counted and CALM will be officially notified of 
the number of each species to be removed. 

At least fifty percent of each Priority species that is destroyed will be replaced in the 
native garden or landscaping, which will incorporate large rocks and rockpiles to imitate 
(within reason) the original habitat. Any very young species will be transplanted as 
appropriate. Every priority species that is removed for the project will be represented in 
the replanting program. 
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Vehicles and machinery shall be parked only in designated locations to minimise habitat 
damage. Protected areas will be clearly marked. 

To prevent the introduction and spread of weed species all construction equipment 
imported to the area will be quarantined and thoroughly inspected and cleaned prior to 
use on construction sites. 

All disturbed areas not necessary for operation of the facility will be rehabilitated as soon 
as is practicable following construction works. Rehabilitation management plans will be 
prepared as part of the Project EMP's. 

Seed collection has begun, to ensure that seeds from the Burrup will be available. 
Collection will continue throughout construction and will be stored in an approved 
manner until the rehabilitation phase. This measure ensures local seed is available at the 
time of rehabilitation. 

Seeding using native species will be done to increasc the success of native vegetation 
against weed and some of the more "nuisance" colonising species (such as Salsola kali, 
tumble weed). 

A vegetation monitoring program will be instigated before construction to obtain relevant 
background data on flora of the area. This program will be continued throughout the life 
of the Project to ensure any downstream impacts are recognised at an early stage and can 
thereby be eliminated or mininiised. 

A native garden will be developed through cooperation with the Shire of Roehourne 
Council. The garden will include the priority species that have been removed through the 
development of the project. 

7.2.8 Noise Management 

In general, noise generating works will be restricted to between 7am and 7pm on any day 
which is not a Sunday or a Public Holiday: and in accordance withgood noise control 
practices. 

If noise generating work is proposed outside these hours. the work must be necessary and 
be done according to an approved noise management plan. Construction activities 
conducted outside hours will not exceed the ]owest assigned noise levels specified in the 
E,zviron,nental Protection (Noise Regulation, 1997, unless approval is gained from 
Council. The assigned noise levels for the proposed plant site, during the construction 
phase, are shown in Chapter 5. 

Noise controlling measures will be undertaken during the construction phase to ensure 
assigned noise levels are meet. These measures will include fitting silencers and mufflers 
to all plant and equipment. All noise control equipment will be maintained in good order 
and properly used at all times. 

7.2.9 Aboriginal Heritage 

On the Syntroleum GTS plant site, a shell scatter, designated P3051, which has been 
largely disturbed during previous site use, will become the subject of an application to the 
Minister to further disturb the site. 

All other Aboriginal heritage sites in proximity to Project areas are not expected to be 
impacted by the Project. Should additional sites be identified during construction 
operations, or should known sites require disturbance, these will become subject to an 
application to the Minister to disturb if necessary. 
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All construction areas within proximity to Aboriginal heritage sites will be marked or 
fenced to avoid inadvertent disturbance. All construction workers will be trained in 
Aboriginal heritage site management as part of environmental training programs. 

To ensure best management practice, Syntroleum has given an undertaking to the 
Aboriginal custodians of the Burrup area that during earthworks on areas of ground that 
have not previously been disturbed. Aboriginal representatives will be employed to 
monitor the preparatory earthworks. In this context, earthworks has been defined as cut 
to a depth of 500 mm or fill to a depth of 500 mm. 

At one location along the product pipeline route a number of previously recorded 
engraving sites associated with a rock scree slope adjacent to the route have been 
recorded. These engravings will be preserved in an undisturbed state by diverting the 
pipeline route approximately 7 metres closer to the road centreline over a distance of 160 
metres. 

At one location along the gas supply pipeline route, one previously unrecorded engraving 
site in the vicinity of the 'Talu" formation will remain undisturbed during pipeline 
construction activity by reducing the width of the construction corridor to 12 metres over 
a length of 40 metres in the immediate vicinity. 

7.2.10 Waste Management 

All excess fill will be used on site. In the unanticipated case of fill needing to be sent off 
site, it will be disposed of in accordance with Shire of Roebourne and DEP requirements. 

Solid wastes will be disposed of to the Karratha landfill in accordance with Shire of 
Roebourne and DEP requirements. Estimated quantities of solid wastes will be provided 
to Council and DEP prior to and during disposal. 

Wherever practicable waste construction materials will be reused or recycled. 

No liquid wastes apart from stormwater and hydrotesting effluent will be disposed of to 
King Bay or Mermaid Sound during construction works. All other liquid wastes 
including sewage effluent and waste oils and chemicals will be collected by a licensed 
contractor and disposed of in accordance with Shire of Roebourne and DEP regulations. 

1-lydrotesting will be required for new pipework and tanks. Where possible, additives 
such as corrosion inhibitors and oxygen scavengers to hydrotest liquor will be avoided. 
Disposal of hydrotest effluents will be conducted on a case by case basis following 
discussions with DEP and the Shire of Roebourne. 

7.3 	Management of Operational Phase 

7.3.1 Environmental Management System (EMS) 

Syntroleum intend to establish and maintain an Environmental Management System (EMS) in 
order to effectively manage environmental risks and to help realise environmental 
opportunities associated with the operation of the GTS plant. The EMS will be aimed at 
achieving continual improvement in the environmental performance of the facility. 

As the term implies, an EMS is a systematic approach to managing an organisation's 
environmental requirements and its own environmental goals. An EMS encourages a 
formalised and documented approach to environmental management rather than the 
traditional ad hoc approach. To ensure that the EMS provides an effective and efficient tool 
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for environmental management, Syntroleum's EMS will be integrated as far as is practicable 
into the company's other management systems. including Corporate Management Systems, 
Quality Management Systems and Occupational Health and Safety Systems. 

Some benefits of developing and implementing an EMS include: 

Improved environmental performance: 

Reduced liability: 

Documented evidence of 'due diligence': 

Improved compliance; 

Prevention of incidents: 

Improved public image; 

Reduced costs: 

Reduced insurance premiums: 

Avoiding unnecessary involvement with regulators. 

Syntroleum's EMS will be developed using the principles and elements of the most widely 
accepted standard for EMS. that is the International Standards Organisation's ISO 14000 
series of standards and in particular ISO 14001. Environmental Management Systems - 
specifIcation with guidance/br use. Standards Australia has adopted the ISO's 14000 series 
for Australian organisations. 

ISO 14001 is based on a continuous cycle of improvement containing five main principles, as 
shown below in Figure 7.1. An EMS of this kind enables an organisation to establish, and 
assess the effectiveness of, procedures to set an environmental policy and objectives, achieve 
conformance with them, and demonstrate this conformance to others. 

POLICY 

4 

REVIEW 	
Continual 	

PLAN 

Improvement 

01 

IMPLEMENT 

Figure 7.1: Environmental Management System Principles 

An EMS using the ISO 14001 standard consists of seventeen elements which are embodied 
within the five principles identified in Figure 7.1. These steps to creating an EMS are 
outlined in the Table 7.1. Syntroleum's EMS will be developed using these elements, as a 
guide. 
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Table 7.1: EMS Elements 

Polic 

Planning 

Environmental Policy .Statenieiit: .\ statement W the oreanisation s Coi niitment to 

the environment. The policy provides the framework for development of the EMS. 

Environmental Aspects: Identify and evaluate the environmental attributes' of the 
organisation 's activities, products and services. 

Legal and Other Requireizenrs: 	Identify and ensure access to relevant 
environmental laws, regulations, and other requirements of statutory authorities. 

Environmental Objectives and Targets: Develop environmental objectives and 
targets, relative to the organisations Environmental Policy, environmental aspects and 
impacts. legal requirements, views of stakeholders, etc. 

Environmental Management Pla,,s: Prepare Environmental N anagement Plans 
which specify actions, responsibilities and timefranies in which to implement the 
Environmental Policy, and environmental objectives and targets. 

Implementation 	Organ isational Structure and Respoizsibiliiv: Define clear roles and responsibilities 
for environmental management within the organisation. Provide the necessary 
human, physical, and financial resources for personnel to conduct their 
responsibilities effectively. 

Training and Awareness: Provide the necessary training and skills for personnel to 
manage their environmental responsibilities capably. 

('ommunicatiomi: Establish clearly defined internal and external communication and 
reporting pathwas. 

EMS Documemitation: Establish and maintain documented information On the EMS 
and establish links to related documents. EMS documentation includes the EMS 
Manual, procedures. environmental management plans. schedules, etc. 

Docu,nent Control: Ensure the effective management of EMS documentation. 

Operational Control: Identify, plan and manage the organisations operations and 
activities in accordance with the Environment Policy, as well as environmental 
objectives and targets. 

Measurement 
and Evaluation 

Eniergenci' Preparedness and Response: Develop procedures for preparing for, and 
responding to, environmental incidents and emergencies. 

Momzitoring and Measurement: Develop and maintain monitoring of activities which 
entail a significant environmental risk. 

corrective and Preventative Action. 	Establish a method of identifying and 
correcting actual and potential deficiencies in the EMS. 

EMS Records: Establish and maintain records of the EMS to assess environmental 
performance. 

EMS Auditing: Periodically audit the EMS to assess the performance of the system. 

Review and 	Managenient Review: Periodic management review of the EMS is the vital 
Improvement 	concluding stage in the feedback ioop of the EMS. The review is conducted with a 

view to setting new benchmarks in environmental performance and therefore 
establishing continual improvement in the EMS. 
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7.3.2 General Site Issues 

All Syntroleum employees will undergo environmental training in accordance with the 
organisation's EMS. Training will be structured so as to provide employees with the 
knowledge and skills required to manage their environmental responsibilities effectively. 

7.3.3 	Traffic and Access 

Sole access to the GTS plant will be via the realigned Hearson Cove Road. The plant will 
be security gated to prevent unauthorised access. 

Site traffic will be restricted to designated internal roadways and suitably sealed or 
gravelled areas to prevent disturbance of vegetated or natural areas. 

7.3.4 Community and Consultation 

Where practicable Syntroleum will source it's operating workforce from within the local 
area that are experienced in natural gas. petroleum or other natural resource industries. 

Syntroleum will continue to consult openly with the community regarding operational 
and environmental performance throughout the operational phase of the Project. 

7.3.5 Soil and Water Management 

Monitoring will be conducted during the operational phase to ensure that the potential for 
erosion has reverted to pre-disturbance levels. 

A 'first flush' stormwater treatment system will be implemented. designed to retain the 
Iirst 12mm of rainfall from any storm event. Stormwater collected will be treated using 
oil separators and skimmers prior to discharge to King Bay. Treated stormwater will be 
sampled and not released unless the water quality is in accordance with licence criteria. 
Any water where oil and grease is not effectively removed will be sent to the wastewater 
treatment system. 

All areas of the (iTS plant with the potential for spillage or leakage of contaminants will 
be sited oil hardstand surfaces linked to the vastcwatcr treatment system. All storage 
areas will be appropriately hunded. 

Syntroleum will establish and maintain a suitable groundwater monitoring program to 
identify contamination of groundwater and ensure that contaminants are not migrating 
from the site. 

7.3.6 Marine Pollution Management 

Syntroleum will offer to become a participant in the Marine Pollution Contingency Plan 
Committee. 

Syntroleum's product pipelines Emergency Response Plan (ERP) will be integrated with 
the DPAs ERP for operations on the L)ampier Public Wharf. 

7.3.7 Air Quality and Dust 

All the equipment oil site will be maintained to a high standard which will keep emissions 
to a mmimum. Special care will be taken in the maintenance of the low kilojoule 
combustor as it is the greatest source of NOx. Fugitive emissions of VOC's have not been 
identified as a problem, but will be controlled through careful maintenance and clean-up. 

During operations the plant will be kept clean. Trafficked areas will be paved so that dust 
will not be generated by vehicles. The realignment of Hearson Cove Road will mean that 
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a significant part of 1-learson Cove Road will be paved and therefore will not generate 
traffic dust as it does currently. Laydown and other construction areas that are not 
hardsurfaced will be revegetated so that they will not create dust. 

7.3.8 Greenhouse 

Syntroleum has built a state-of-the-art gas to synthetic hydrocarbons pilot plant in Tulsa, 
Oklahoma. USA, for conducting research on the most efficient ways of the products 
described previously. Two important parts of this research have positive impacts on 
greenhouse emissions. As the process is developed, a greater percentage of natural gas is 
converted to liquid hydrocarbons. This means that less carbon is lost as CO, Secondly, 
the research intends to make the plant more energy efficient, which means less CO goes 
to the atmosphere as energy is retained. In many instances the research works together on 
both of these issues. 

While the plant is operational some of these research goals will be developed at the 
Burrup plant. The structural aspects of the Syntroleum Process' greenhouse advantages 
are described in Chapter 5. 

Syntroleum has committed to become a participant in the Greenhouse Challenge if the 
Project goes ahead in Western Australia. 

7.3.9 Flora and Fauna 

Post-rehabilitation maintenance will be conducted of all rehabilitation areas, until such 
time as the vegetation is well established. The maintenance program will include the 
eradication of weeds during establishment of the desired native species. 

Priority plant species on the Syntroleum site will be monitored periodically to assess the 
condition of these species. 

7.3.10 Heritage and Native Title 

The existing engraved standing stone (P2757) will continue to be preserved in situ 
throughout the operational life of the Project. The area will be security fenced to prevent 
unauthorised access. 

Access to the gorge containing numerous rock engraving sites immediately to the south of 
the GTS plant site will be available to authorised personnel from the south of the plant 
site. 

7.3.11 Waste Management 

Solid wastes will be collected by licensed contractors and disposed of in accordance with 
Shire of Roebourne and DEP requirements. 

Re-use and recycling opportunities will be explored whenever practicable. 

Spent catalyst will be returned to the supplier. Catalyst can be regenerated for 3 to 4 years 
and the it must be returned to the supplier. The catalyst will be sealed in drums and 
shipped to the supplier (probably in North America) from the local wharf. 

The only liquids to be discharged from the site during normal operations will be treated 
stormwater from the first flush' treatment system. The first flush treatment system will 
be designed to retain and treat the first 12mm of any rainfall event. The runoff after the 
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121 mm of rain should be relatively clean and will therefore be discharged with other 
runoff. 

Process wastewater and sewage effluent will be treated in the wastewater treatment 
system before being evaporated in the plant's evaporation facilities. Waste sludges from 
the treatment system and other waste liquids will be collected by a licensed contractor and 
disposed of in accordance with Shire of Roebourne and DEP regulations. 

7.3.12 Noise Management 

During the operational phase of the Project the GTS plant must meet the assigned noise 
levels specified in the Environmental Protection (Noise) Regulation (1997). Section 5.2.7 
shows that once the GTS plant is operational, noise levels are not expected to exceed 
assigned noise levels. 

Minimising noise impact will be considered when equipment is chosen for use on site. 

7.4 	Risk Management 

The following recommendations arising from the PRA in relation to potential risk reduction 
measures will be adopted: 

Fittings and valves upstream of natural gas feedstock emergency shut-off valves will be 
minimised in order to limit the potential for extended releases of high pressures natural 
gas. 

Protection and location of emergency shutoff valves and depressurising valves in relation 
to potential leak sources is critical to ensure operability during a hazardous incident. 

Provision of CO detection in partially or fully enclosed areas of the plant where there is 
potential for CO accumulation. 

Most refractory lined pipes on reformed gas outlet lines will be fully welded with no 
joints (gaskets) or major instniment fittings installed on the pipework. in order to limit the 
potential release sources. 	hot spoi' management program will be included in the plant 
maintenance management system. 

Consideration will be given to minimising the potential for the accumulation of hydrogen 
gas within an enclosed area in the event of a leak of hydrogen rich gas. This particularly 
applies to equipment for the compression of synthesis or hydrogen gas and is based upon 
the low ignition energy of hydrogen gas and the high probability of detonation of a 
confined hydrogen gas cloud. 

During design, consideration will be given to the emergency shutdown, depressurisation 
and minimisation of isolatable inventories for units in the plant containing hydrogen rich 
gases, given the speed at which a relatively large vapour cloud can form and the high 
probability of detonation of hydrogen gas. 

a During design consideration will be given to the emergency shutdown and 
depressurisation and minimisation of isolatable inventories for "light" hydrocarbon liquid 
streams present at elevated temperatures and pressures, with a view to minimising the 
potential size of flammable vapour clouds in the event of a leak. Gas detection measures 
in this area, will also be considered. 

Consideration will be given in the design to include hydrocarbon gas detection in areas 
where there could be an accumulation of hydrocarbon gas in the event of a leak. This 
system is typically a stand alone system that provides detection and in some cases 
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shutdowns. The details and extent of this system will be determined during a detailed 
process hazards analysis. 

The location of fire fighting equipment such as fire water pumps, monitors and hydrants 
and the location of other equipment associated with emergency facilities such as cabling 
to emergency shutdown and depressurisation valves, will be considered as part of the 
hazard studies undertaken during the course of detailed design. 

An Emergency Response Plan will be developed, finalised and audited for the gas supply 
pipeline, the product pipelines and the GTS plant before commissioning. 

A Safety Management System meeting the requirements of the Worksafe Standard for the 
Control of Major Hazard Facilities will be developed, finalised and audited for the GTS 
plant before commissioning. 

The PRA will be finalised following the detailed design stage 

Hazard and Operability Studies will be done on the plant processes following the detailed 
design stage 
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8.0 PROPONENT'S ENVIRONMENTAL MANAGEMENT COMMITMENTS (1270) 

I No. 	 F4-'l' 1 	 Ifl'TTiI! 

Pre-Construction 

Design  

1 	The proponent will ensure that best practice 	Design phasc 	lo minimise atmospheric, noise 	Include best practice technology in designs, including 	Deparlmcnt of 
technology will be employed in the design of the 	 and vastewater emiSSions and to 	measures to: 	 Minerals and 
Project. 	 prevent pollution of the 	 • 	minimise emissions 	 Energy (l)ME) 

environment 	 • 	reduce potential for pollution (eg. wastewater 	 I)epartment of 

treatment, bonding) 	 En vi ron ii enta I 

Protection (E)EP) 
Construction 

Environmental Management  

2 	Environmental Management Plans (EMPs) will 	l'rior to start of 	lo manage environmental aspects 	Prepare and implement EMPs. To include management of: 	l)E[' 
be prepared for each major component of the 	works 	 of development 	 • 	General site issues 

construction works, namely: 	 • 	l'raflic and access 

I. 	Syntroleum Gas to Synthetics (GTS) plant: 	 • 	Consultation 

Hearson Cove Road realignment 	 • 	Soil and water management 

Gas Supply Pipeline 	 • 	Air quality and dust con'rol 

Product Pipelines 	 • 	Noise and vibration 

Vegetation and fauna 

Rehabilitation, landscaping and visual 

I leritage and archaeology 

Dangerous goods I hazardous materials 

Waste management 

Traffic and Access  

3 	Through traffic will be retained on all local 	During works 	To maintain access to all areas 	I)esign works such that access is maintained along all 	Main Roads, 
roads during the construction phase. Short 	 of Burrup 	 local roads, including Hearson Cove Road, Burrup 	Shire of 
delays may be necessary during some 	 Road, King Bay Road, and MOF road 	 Roebourne 
construction _activities_(eg._blasting).  
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.1I[. 	 ITT7IIII! 
Flora and Fauna 

4 A native garden will be established. During To maintain the species Native garden will be established using species listed DEP, 
rehabilitation richness of the area, maintain in Flora and Fauna Assessment report of CER; will Department of 

priority species and to contain 50 percent of Priority plant individuals that Conservation 
mitigate visual impact of plant are destroyed during construction, and [.and 
from roadways. Management 

(CALM) 
5 Construction equipment will be washed During To prevent weed species, Equipment washdown areas will be established in CALM, DEP, 

down prior to coming on site construction possibly attached to areas near the wharf for equipment brought in by sea Shire of 
construction equipment from and south of Dampier Salt for equipment brought in Roebourne 
establishing on the l3urrup by road. Washdown residues to be disposed of in 

accordance with DEP/ CALM / Shire of Roebourne 
requirements.  

Priority Plant Species 	 _____________  

6 All priority plant species within disturbance Prior to start of To maintain abundance and As stated in commitment CALM 
areas will be counted and CALM officially construction / distribution of Priority species 
notified of the number of each species to be During 

removed. 50 percent of Priority plant rehabilitation 
individuals that are destroyed will be 

replaced in landscaping or rehabilitation.  

7 Seed collection will be undertaken of Prior to, and To ensure local seed is Seed collection for the priority species has already CALM 
priority and other native plant species. during, available for rehabilitation begun and will continue through the seasons during 

construction works. construction. 

1 November 1999 	 HLA-Envirosciences 	 8-2 



Affnitroleum 	 -- 	 Commitments 

No. 	 Nri1( 	 1m1111! 

Heritage  
8 All identified archaeological sites, with the During To maintain and preserve Restricting or modifying disturbance areas, clearly DEP, 

exception of P3051, will remain undisturbed construction and cultural heritage marking disturbance limits, fencing areas Aboriginal 
or be preserved in situ. P3051, a previously operation Affairs 
disturbed shell scatter, will become subject Department, 
of an application to the Minister for Aboriginal 
AboriginalAffairstofurtherdisturbthesite.  custodians 

9 During earthworks on areas of ground that During initial To identify items of As stated in commitment Aboriginal 
have not previously been disturbed, earthworks archaeological significance Affairs 
Aboriginal representatives will be employed Department, 
to monitor preparatory earthworks. In this Aboriginal 
context, earthworks is defined as cut to a custodians 
depth of 500mm or fill to a depth of 500mm 

or more. 

WasteManagement  
10 Disposal ofhydrotest effluent from pipes During Ensure that there is no water 1-lydrotest water will be disposed of in a manner I)EP, Shire of 

and tanks will be discussed with Shire of Construction pollution in King Bay satisfactory to DEP and Shire of Roebourne Roebourne 
RoebourneandDEP  

Risk  
11 Prepare Emergency Response Plans (ERP) Prior to To minimise risk to public and Prepare ERPs DEP, 

for GTS plant, gas supply pipeline and commissioning worker safety Department of 
product pipelines Resources 

Development 

(DRD),DME 
12 Prepare Safety Management System (SMS) Prior to To minimise risk to public and Prepare SMS DEP, DRD, 

commissioning workersafety  DME 
13 Prepare a Quantitative Risk Assessment Prior to To minimise risk to public and Prepare QRA DEP, DRD, 

(QRA)fortheProject commissioning workersafety  DME 
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ITTiIt! 

Operational Phase 

Environmental Management  

14 The proponent will develop and implement a Initial EMS To effectively manage Prepare EMS: Implement EMS: EMS will include DEP 
formalised Environmental Management prepared prior to environmental aspects of the Environmental Management Plan(s) for operation of 
System (EMS) in accordance with the commencement of Project the facility. 
principles of AS/NZS Iso 1400/. operations. 

I inpiementation 

on-going.  

Waste Management  

15 Treated stormwater will be sampled prior to During To minimise potential fèr Implement monitoring program. Effluent quality will DEP 
discharge. operation pollution of King Bay and be compared with licence criteria / water quality 

Mermaid Sound. standards. Effluent diverted to vastewater treatment 

system if not in accordance with standards. 
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9.0 TECHNICAL TERMS AND ABBREVIATIONS 

Units 

°C deerees Celsius 
ig m' micrograms per cubic metre 

bbl barrels 
hhl/d barrels per day 
cSt centi-Stokes (viscosity) 
dB(A) decibels 
ft cubic feet 
Gg gigagrms 
GLC ground level concentration 
ha hectares 
KJ kilojoules 
km kilometres 
km/h kilometres per hour 
L litres 
LA11  A-weighted noise level exceeded for 1% of the time 
LA1  A-weighted noise level exceeded for 10(X, of the time 
LA<)()  A-weighted noise level exceeded for 90% of the time (background noise 

level) 
LAm . average maximum A-weighted sound pressure level during a specifled time 

interval 
lb pounds 
111 metres 
rng/L milligrams per liter 
ML Megalitres 
mm millimetres 
ms metres per second 
mS/cm millisiemens per centimetre 
Mtpa million tonnes per annum 
PJ Petajoule 
pph parts per billion 
ppm parts per million 

tonnes 
Tcf trillion cubic feet 
TJ terrajoules 
TJ/d terrajoules per day 
tpa tonnes per annum 
tpd tonnes per day 

Acronyms and Abbreviations 

AADT Annual Average Daily Traffic 
ABARE Australian Bureau of Agricultural and Resource Economics 
AGO Australian Greenhouse Office 
AHA Aboriginal Heritage Act 1972 
AHD Australian Height Datum 
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AMSA Australian Maritime Safety Authority 
AN Ammonium Nitrate 
ATR Auto-thermal gas reforming 
CALM Department of Conservation and Land Management 
CER Consultative Environmental Review 
CO Carbon monoxide 
CO2 Carbon dioxide 
Council Shire of Roebourne Council 
CRT Cathode Ray Tube 
DEP Department of Environmental Protection 
DME Department of Minerals and Energy 
DOLA Department of Land Administration 
DOT Department of Transport 
DPA Dampier Port Authority 
DRD Department of Resources Development 
CS Control System 
ELA Environmental Impact Assessment 
EMP Environmental Management Plan 
EMS Environmental Management System 
EPA Environment Protection Authority 
ERP Emergency Response Plan 
ESD Emergency Shutdown 
EWS Engineering Workstation 
FTS Fischer-Tropsch Synthesis 
GHG Greenhouse gas 
GSWA Geological Survey of Western Australia 
GTL Gas to Liquids 
GTS Gas to Synthetics 
HAT Highest Astronomical Tide 
IPCC Intergovernmental Panel on Climate Change 
KADS Karratha Area Development Strategy 
LAT Lowest Astronomical Tide 
LNG Liquefied Natural Gas 
LPG Liquefied Petroleum Gas 
MCC' Main Control Centre 
MPCP Marine Pollution C'ontingencv Plan 
NAP Net Acid Potential 
NEPM National Environment Protection Measure 
NO Nitrogen dioxide 
NO Nitrogen oxides 
NWSGP North West Shelf Gas Project 
NTA Native Title Act 1993 
OGP Onshore Gas Plant 
OSD Operational Shutdown 
OTT Operator Interface Terminal 
OSC On Scene Co-ordinator 
PM Particulate matter 

Particulate matter with an aerodynamic diameter of less than 10 micrometers 
POLREP Pollution Report 
PRA Preliminary Risk Assessment 
QRA Quantitative Risk Assessment 
SI International System of Units 
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SO Sulfur dioxide 
TAPM The Air Pollution Model 
TDS Total dissolved solids 
UCL Uncommitted Crown Land 
VOC Volatile organic compounds 
WAPC Western Australian Planning Commission 
WAPET Western Australian Petroleum Pty Ltd 

SI Prefixes 

Multiplication Factors 
	

Prefix 
	

SI Symbol 

1 000 000 000 000 000 = lOb peta p 
1 000 000 000 000 = 1012 tera T 

1 000 000 000 = 10 giga G 
1 000 000 = 10' mega M 

1 000 = 10. 
kilo k 

0.001 = 10 milli m 
0.000 001 = 10' micro 

0.000 000 001 = l0 nano n 
0.000 000 000 001 = 1012 pico p 

O.00000000000000i=i femto f 

Conversions 

1 barrel of oil 	 = 
	

0. 15 8987 kilolitres of oil 
I standard cubic metre of natural gas = 

	
35.3 147 cubic feet of natural gas 

1 terajoule of natural gas per day 	= 
	

26.300 cubic metres of natural gas per day 
0.929 million cubic feet of natural gas per day 
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