Schedule 1- Summary of Key Proposal Characterlstlcs |

Element

Deser lptlml

Terrestriai Faciiities

Gas Tl_‘eatmént Plant

TFown Point

e Location
o Number of Liquefied Natural Gaé 2
{LNG) trains

o Size of LNG trains 5 MTPA nominal .

¢ LNG tank size 2 x 165,000 m’ (net)

o Gas Processing Drivers 4 x 80 MW dry low NOx (DLN). gas

» Power Generation 4x 116 MW conventional gas turbines

¢ Flare design Ground flare for main plant flare
Elevated flare in storage and loadmg area (rarely
used)

¢ Domestic gaé prodﬁction rate 300 TJ/day

» Condensate productidn rate 2,000 1113/day hydro¢arbon condensate’

¢ Condensate tank size - 2x 60,000 m’ '

Associated Terrestrial

Infrastructure
Bal‘ge' Landing
o Materials offloading prior to MOF | Upgrade existing WAPET landing
access _ .
o Construction Vlllage (inclusive of | 2.0 km south of Gas Treatment Plant, Standalone
operations accommodation) pioneer camp eliminated
¢ Administration and Operations Near the Gas Treatment Plant outside the Plant
~ Complex boundary _
« Utilities Area Near the Gas Treatment Plant
o Utilities Corridors Between Utilities Area, Construction Village and
Gas Treatment Plant
¢ Road Upgrades WAPET landing to Town Point. Town Point to the
Airport (via Construction Village). Feed Gas
‘Pipeline System route.
» Airport Modifications Extension of existing runway to the south
No realignment
Vegetation clearing within current airport
perimeter required
o Microwave communications tower and associated

Communications

infrastructure to be instailed on Barrow Island.
Optic Fibre Cable no longer required.

Onshore Feed Gas Pipeline System '

¢ Length onshore (Barrow Island) ~ 14 km

* Design onshore Buried {~ 1000 mm covex)
» Constr uction easement (onshore) ~42 ha

e Shore 01055111g North White’s Beach

Onshore Domestic Gas Plpelme

Route onshore (BWI)

Within Gas Treatment Plant footprint
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i Eiement

Descnptmn

f Length onshme (nmmland)

30 to 40 km

e Construction easement (mamland)

90 to 120 ha

To be determined by the Proponent

e Shoreline cr ossing (mainland)
Water Supply o

* Source

Seawater intake will be required

¢ Location

Preferred intake location under MOF structure

s . Volume

~ 5,150 m*/day raw water supply

Carbon Dioxide (CO;) Ihjectiou
System

e CO, Compression Facilities

Located within Gas Treatment Plant boundary

e CO, Pipeline

Length épploXimately 5 km.
Easement approximately 6 ha.

» CO; Injection Wells -

Apprommately seven injection wells dnectlonally
drilled from two or three surface locations '

e . Observation Wells

Observation well (or wells) may be drilled from
ecach cluster of injection wells '

Pressure Management Wells

Pressure relief well (or wells) may be required
once 1r1_]ect10n performance is established

Monitoring

Momtonng activities, including the acquisition of
seismic data, will be undertaken as part of ongoing
reservoir performance management.

Greenhouse Gas Emissions
Abatement

Abatement actions below are

anticipated to yield a greenhouse gas
-emissions intensity of 0,35 tonnes

COqe per tonne of LNG shipped.

¢ "Beyond No Regrets Measures":

- Underground injection of
reservoir carbon dioxide

"- Improved LNG Technology

Adoption of a no routine venting or flaring policy.
Use of dry compressor and hydrocatbon pump
seals.

Providing a cold recovery exchanger for the
overhead gas from the Nitrogen Rejection Column
to allow reuse of overhead gas in the high pressure
(HP) fuel gas system.

» '"No Regrets Measures":

- Gas production via a sub-sea
production system

- Improved ING Technology

LNG processing trains increased to the maximum
capacity that is practicable. A-MDEA selected as
the carbon dioxide removal medium.

Utilisation of waste heat, such that fired heaters are

only required for plant start-up.
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Element

T Description .

Wastewatel

1e Wastewater Treatment"Plal'lt
(WWTP)

' “Wastewater treatment plant installed'dufing pz'e-r
construction (with sufficient capacity for

construction workforce) will be modified as
necessary to support operations workforce.

» Treated effluent disposal

Deep well injection of surplus treated effluent

o Reverse osmosis (RO) brine
disposal :

Deep well injection or ocean outfall (east coast
Barrow Island)

e Contaminated wastewater dlsposal

Deep well injection of contaminated wastewater
streams when plactlcable

e Process water disposal

Deep well injection of ptocess water

“Marine Facilities

Marme Ofﬂoadmg Facﬂlty (MO¥)

] Causeway de51gn

Solid

. Causeway length

~ 800 m

¢ MOF design

Solid with offloading facilities including wharf,
dock, mooring dolphins, ramp and tug pens to
support a range of vessel sizes and loads.

e MOF length ‘

~520m

¢ MOF accessr

Constructed channel ~ 1.6 km long x 120 m wide,
dredged to 6.5 m relative to chart datum.

LNG Jetty

o LNG jetty design

Open pile structure

e LNG jetty length

~ 2.7 km

¢ I.NG and Condensate load-out

Via dedicated lines installed to the LNG Berth
(eastern end of LNG Jetty)

e Turning basin and access channel
design

Turning basin 1 x 700 m circle (approximately),
channel 300 m wide (approximately). Dual Berth
facility.

¢ Turning basin and access channel
 depth

Dredged to 14 m relative to chart datum

Dfedgiug

¢ MOF volume

1.1 million m

¢ ING Turning Basin and Shipping
Channel volume

6.5 million m’ (dilal berth). Desigu to be
determined by the Proponent. Refer to section
2.1.4 (Part A, Final EIS/ERMP)

Drédge Spoil Ground

e Location

Closest pbiht is approximately 10 km from the east
coast of Barrow Island

¢ Area

900 ha

Offshore Feed Gas Pipeline System

o Length in State waters

5.6 km (3 nautical miles)

» Shore crossing ‘North White’s Beach
Offshore Domestic Gas Pipeline

. Leng‘[h offshore

~70 km
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. Offshore i'oute

Essehtially direct line

j Applicable

Cieallillg

to the Entire Prbplosal

o All elements of the Probosa! :

Clearing of native vegetation for the purpose of
implementing the Proposal. ‘
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Schedule 2 — Terminology, definitions and acronyms
AQIS — Australian Quarantine Inspection Service '

“As far as practicable”; “where practicable” and “practicable” all mean reasonably
practicable having regard to, among other, things, local coaditions and circumstances
(including costs) and to the current state of technical knowledge. :

Average Net Detectable Mortality - Average Net Detectable Mortality of coral is the result of
averaging the Net Détectable Mortality of all Monitoring Sites within the Zone, i.c. the mean
of Net Detectable Mortality of any Zone.

Barrow Island Industry Participants — The Gorgon Joint Venture Participants, the Barrow
Island Joint Venture Participants and any other future Industry Participant.

Best Practicable Measures - Has the meaning as defined in Western Australian Environmental
Protection Authority Guidance Statement No 55 (2003)

BI or BWI — Barrow Island

BICC — Barrow Island Coordination Councﬂ as establlshed under Schedule 1 of the Barrow
Island Act 2003.

Carbon Dioxide (CO,) Injection System — the mechanical components required fo be
constructed to enable the injection of reservoir carbon dioxide, including but not limited to
compressors, pipelines and wells.

CDEEP — Construction Dredging Environmental Expert Panel
Coral Mortality definitions

Direct loss is defined as permanent removal of Benthic Primary Producer Habitat (BPPH)
substrate and mortality of coral.

Indirect loss is defined as mortality of coral with no removal of BPPH substrate. BPPH may
return at some future time, but thls will be dependent upon the condition of substrate and
successful recruitment.

The Change in coral mortality is determined by subtracting the baseline extent of Gross coral
mortality from the extent of Gross coral mortality measured on a sampling occasion.

Net detectable coral mortality at a monitoring location is the result of subtracting the Change
in coral mortality at the Reference Site from the Change in coral mortality at that Monitoring
Site. _

Averaged Net detectable coral mortality is the result of averaging the net mortality of all
monitoring locations within the Zone i.e. the mean of net mortality of any Zone.

Gross coral mortality at a site is expressed as a percentage of total coral cover at the time of
sampling at that monitoring location.

In determining the cotal loss, measurement uncertainty is to be taken into consideration.

Construction — Construction includes any Proposal-related construction and commissioning
activities within the Terrestrial and Marine Disturbance Footprints, excluding investigatory
~works such as, but not limited to, geotechnical, geophysical, biological and cultural heritage
surveys, baseline monitoring surveys and technology trials. '

Construction Period - The period from the date on which the Gorgon Joint Venturers first
commence construction of the Proposal until the date on which the Gorgon Joint Venturers
issue a notice of acceptance of work under the EPCM, or equivalent contract entered into in
respect of the second LNG train of the Gas Treatment Plant.

DAF — Western Australian Department of Agriculture and Food
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DEC — Western Australian Department of Conservation and the Environment

Deep wells (in the context of liguid waste disposal) — refer to injection wells completed in the
Barrow Group (a well defined geological formation approximately 1,000 — 1,800m below the
surface), '

DEW — Commonwealth Department of Environment and Water Resources.

Disposal of carbon dioxide (CO2) underground —an activity conducted pursuant to Part 4
section 13 and Clauses 7, 8 and 9 of Schedule 1 of the Barrow Island Act 2003 (WA).

DOCEP — Western Australian Department of Consumer and Employment Protection

DoIR — Western Australian Department of Industry and Resources
_DoF - Western Australian Department of Fisheries.
DoW - Western Australian Department of Water

Dominant coral species — species with the highest relative percentage cover. Percentage cover
is expressed as the proportion of total coral cover.

DPI — Western Australian Department of Planning and Infrastructure.

DRF - Declared Rare Flora has the meaning given by the Wildlife Conservation Act 1950
——W(WA) . :
Ecological Community — refers to all the interacting organisms living together in a specific
habitat.

BIS/ERMP - the Environmental Impact Statement/Environmental Review and Management
Programme for the Proposed Gorgon Deveiopment dated September 2005 as amended or
supplemented from time to time.

- Endemic — Unique to an area; found nowhere else.

Environmental Harm - has the meanmg given by Part 3A of the Env.rronmenml Protection Act
1986 (WA)

EP Act — Environmental Protection Act 1986 (WA)

EPCM - Engineering, Procurement and Construction Management

GIS — Geographic Information System
GJV — Gorgon Joint Venture

Greenhouse gas abatement Beyond No Regrets Measures’ — are measures that involve
additional costs to the Proposal which are unlikely to be recovered

Greenhouse gas abatement 'No Regrets Measures” — are measures that are cost-neutral and do
not add additional cost to the Proposal.

HDD - Horizontal Directional Drilling
Introduced Terrestrial Species - non-indigenous terrestrial species (including weeds).
LNG ~ Liquefied natuoral gas

Marine Disturbance Footprint — the area of the seabed to be disturbed by construction or
operations activities associated with the Marine Facilities listed in Condition 14.3 (excepling
that area of the seabed to be disturbed by the generation of turbidity and sedimentation from
dredging and dredge spoil disposal).

Marine Pests — Species other than the native species known or those likely to occur in the
waters of the Indo-West Pacific region and the Pilbara Offshore (PIO) marine bioregion in
Interim Marine and Coastal Regionalisation for Australia; An Ecosystem Based Classification
for Marine and Coastal Environments (IMCRA, 1997), of which Barrow Island is a part, that
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do or may threaten biodiversity in the Pilbara Offshore (PIO) marine bioregion. As a
minimum, the National Introduced Pest Information System Database (NIMPIS, Dept-
. Environment and Water Resources, Commonwealth Government), National Priority Pests
listed in the document National Priotity Pests, Part 1I, Ranking of Australian Marine Pests
(CSIRQ Marine Research, 2005) will guide the interpretation of this definition. Additional
species may be added on the advice of experts from the WA Depa; tment of Fisheries and the
Quarantine Expert Panel,

Marine Quarantine Controlled Access Zone — The zone that extends from 500m offshore from
the Barrow Island MHHW mark and encapsulates the entire coastline of Barrow Island, The
zone also extends 500m from all marine facilities contiguous with Barrow Island.

Marine Quarantine Limited Access Management Zone — The zone that commences at the
outer boundary approximately 2.5 km from the Barrow Island shoreline (MHHW Matk) up to
the 500 metre mark from the shoreline.

Marine Turtles — Refers to flatback, green and hawksbill turtles nesting on Barrow Island.

Material Environmental Harm — means. environmental harm that is neither trivial nor
negligible.

MTEP — Marine Turtle Expert Panel
Minister — WA Minister for the Environment

Non-indigenous_terrestrial species - Any species of plant, animal or micro-organism not
-native to Barrow Tsland. (Native - species that are native to (naturally occurring in) a region.
(Reference: State of the Environment AdVlSOly Councﬂ (1996). Australia: State of the
Environment 1996)

Operations — for the respective LNG trains, this is the period from the date on which the
Gorgon - Joint Venturers issue a notice of acceptance of work under the Engineering,
Procurement and Construction Management (EPCM) contract, or equivalent contract entered
into in respect of ‘that LNG train of the Gas Treatment Plant; until the date on which the
Gorgon Joint Venturers commence decommissioning of that LNG train.

Porites — An important genus of long-lived, reef building corals.
QEP — Quarantine Expert Panel .
QMS — Quarantine Management System

Reservoir Carbon Dioxide - a gas stream that consists overwhelmingly of carbon dioxide and
coming from the acid gas removal units of the Gas Treatment Plant to be located on Barrow
Island. The carbon dioxide will contain incidental associated substances derived from the
natural gas and the process used to separate the carbon dioxide from that natural gas.

Serious Environmental Harm - means environmental harm that —

a. is irreversible, of a high impact or on a wide scale; or
'b. s significant or in an area of high conservation value or special significance and is
neither trivial nor negligible.

Short-Range Endemics - Taxonomic group of invertebrates that are unique to an area; found
nowhere else and have naturally small distributions (i.e. <10, 000km”)

Statistical Power - The probability of detecting a meaningful difference, or effect, if one were
to occur.

Sub-dominant coral species — species, exc[uding Dominant coral species, which have greater
than or equal to 5% cover. Pelcentage cover is expressed as the proportion of total coral
cover, ‘
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Substantially Commenced - physical construction activities for, and progress of an important
or essential element or elements of the Proposal scope. :

Terrestrial Disturbance Footprint — the area to be disturbed by construction or operations
activities associated with the terrestrial facilities listed in Condition 6.3.

Terrestrial Quarantine Controlled Access Zone — The zone encompassing the following points
of entry to Barrow Island:

a. Quarantine Approved Premises ( marine offloading facility, warehouse, remedial
facility, quarantine washdown bay and first stage laydown);
b. Airport; and :
¢. WAPET Landing A
Terrestrial Quarantine Limited Access Management Zone — The Zone encompassing areas of

the Terrestrial Disturbance Footprint which are used for intensive, long-term development
activities on Barrow Island:

Gas Treatment Plant
Construction Village and Barrow Island il Joint Venture Camp
" Administration and Operations Complex
d. Onshore Feed Gas Pipeline System and Carbon Dioxide Injection System corridors

6 &

Waters Surrounding Barrow Island - refers to the waters of the Barrow Island Marine Park
and Barrow Island Marine Management Area (approximately 4,169 ha and 114,693 ha
respectively) as well as the port of Barrow Island representing the Pilbara Offshore Marine
Bioregion which is dominated by tropical species that are biologically connected to more
northern areas by the Leeuwin Current and the Indonesian Throughflow resulting in a diverse
marine biota is typical of the Indo-West Pacific flora and fauna.
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Schedule 3 — Details of Anﬁuai Environmental Performance

Reporting

The annual Environmental Performance Report referred to in Condition 5.1 shall report on the
following environmental aspects of the Proposal, relevant management and associated

studies:

1. Terrestrial and
i.
ii.

iii.

2. Terrestrial and

iil.
iv.

Vi,
vil.

3. Marine Turtles
1.
ii.
iii,

iv.

subterranean environment state

Results of monitoring and any measurable impacts from Proposal
including any changes from the baseline;

Any mitigation measures applied and results of that mitigation; and
Any changes to monitoring sites.

marine quarantine

Results of the audits and monitoring programs;
Detected introduction(s) of non-indigenous terrestrial flora or fauna
and marine pest species, including procedure breaches and ‘near
misses’ including special reference to weeds;
Consequences of the introduction,
Madification, if any, to the QMS because of

a. Audits and monitoring

b, detected introductions;

¢. ‘best practice’ improvements

Eradication actions if any taken; reasons for any action or non-action;
changes to improve procedures and outcomes and progress;

Mitigation actions; and

Results of any QMS related studies, where conducted, to improve
performance.

Results of flatback turtle monitoring carried out by the Proponent
including any detected changes to the population; '

Reportable Incidents involving harm to marine turtles;
Changes to the flatback turtle monitoring program;
Conclusions about the status of flatback turtle populations on Barrow
Island; and _ '
Changes (if any) to the Long-Term Marine Turtle Management Plan
required as part of Condition 16.1.

4, Short range endemics and subterranean fauna

i

Results of survey and studies to locate outside of the Gas Treatment
Plant footprint those remaining short range endemics and
subterranean fauna species previously found only within the Gas
Treatment Plant footprint (as required in Condition 11.1).
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5. Fire Management:

i.

iil.

incidence of fires caused by the Proposal, and fires that impact on the
Proponent’s facilities;

Material or Serious Environmental Harin caused by fire directly
attributable to the Proposal ; and

changes to management plan including:

‘a. management responses to address Material or -Serious
Environmental Harm caused by fire directly attributable to
the Proposal; and

b. improvement to fire management practices..

6. Carbon dioxide Injection System

i

ii.
iil.

iv.

N

Volume of reservoir carbon dioxide removed from the incoming
natural gas stream and available for injection; :

Volume of reservoir carbon dioxide injected; .

Results of environmental monitoring and identified Material or
Serious Environmental Harm, if any, resulting from the seepage of
injected carbon dioxide to the surface or near surface environments
including those which may support subterranean fauna;

Reasons for shortfall between the volume of reservoir carbon dioxide
extracted and injected;, _

In the event the amount of carbon dioxide injected falls significantly
below the target levels set in Condition 26.2 the Proponent shall
report on: '

a. measures that could be implemented that would ensure that
target level set in Condition 26.2 is met or, if injection is not
considered feasible for all or some of the gas, measures to
otherwise offsct

b. which if any of these measures the Proponent intends to
implement; and

In the event that monitoring shows there is an elevated risk. of
Material or Serious Environmental Harm and/or risk to human health
associated with the injection of reservoir carbon dioxide, the
Proponent shall report to the Minister on the efficacy of continuing to

- geo-sequester and alternative offsets considered instead of continuing

injection of reservoir carbon dioxide.

7. Changes to the terrestrial and subterranean environment state

i.

ii.

iit.

iv,

Terrestrial and subterranean environment monitoring program
including identification of impacits; '

Results of any mitigation actions;

Any changes to the terrestrial and subterranean environment
monitoring program; and

-Any changes to the Terrestrial Flora, Fauna and Subterranean Fauna

Management Plan.

48




8. Air quality

i, Air quality results and any air improvement plans where emission
targets are not met.

9. Coastal Stability

i. Resulis of beach and sediment monitoring; and

ii. Any mitigation measures applied in response to Proposal related
impacts of beach profile.

10. Terrestrial Rehabilitation

i. Results of monitoring program;
fi. Results of any studies;
iii. Changes to management plan; and
iv. Areas where 001npletion criteria have been achieved.
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Schedule 4 — Details of the Quarantine Management System

The Quarantine Management System required by Condition 10.1 shall include the following

elements:

1. Risk Assessment, Supply Chain Management and Vessel Management and

Inspectmn*

ii.

fii.

iv,

vi.

vil.

A qualitative risk assessment of all Proposal-attributable introduction
pathways for entry of terrestrial non-indigenous species to Barrow
Island and entry of marine pests to the Waters Surrounding Barrow
Island;

Procedures and barriers to be applied at each potential introduction
pathway that is directly attributable to the Proposal to ensure that the
risk of introducing species is consistent with the objectives of the
QMS;

Procedures and specification for the preparation, packing and
shipment of all material destined for Barrow Island 1elated to this
Proposal; :

Plocedmes and checklists for the inspection of all material destined
for Barrow Island related to this Proposal;

Procedures for ensuring that any item related to this Pmposal which
is not approved by an authorised inspector is denied entry to Barrow
Island unless remedial cleaning in the Quarantine Approved Premises
have made such item/s quarantine compliant;

An accreditation program that all Proposal related quarantine
inspectors must complete before engaging in quarantine management
activities related to this Proposal, in consultation with DEC, DAF and
DoF (and AQIS in the event of Direct Shipments to the Quarantine
Approved Premises on Bl from overseas ports; and

Procedures for when DEC officers require access to project site.

2. Detection, Control, Eradication and Mitigation Program:

.
1,

iii.

A detection program with the to detect at a statistical power of 0.8 or
greater, or an alternative statistical power as determined by the
Minister on advice of the QEP, detect the presence of non-indigenous
species introduced to Barrow Island or proliferated within facility
construction sites and marine pests in the waters sutrounding the
Proponent’s matine infrastructure (as listed in Condition 14.3);

Emergency Response and Eradication Protocols (including, but not
limited to species action plans) for all detected terrestrial non-
indigenous species on Barrow Tsland and marine pests in the waters
surrounding Barrow Island that contains and controls or eliminates
any introduced or proliferated non-indigenous species unless
alternatively détermined by the Minister on the advice of the QEP,

Contingency management plans that can be immediately
implemented to control and eradicate detected terrestrial non-
indigenous species on Barrow Island and marine pests in the waters
surrounding Barrow Island,
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1v.

Management plans that can be implemented to mitigate impact
caused by detected terrestrial non-indigenous species on Barrow
Island and marine pests in the waters surrounding Barrow Island, and
mitigate impact caused in the management of detected terrestrial non-
indigenous species on Barrow Island and marine pests in the waters
surrounding Barrow Island,;

3. Reporting and Recording:

1.

ii.

Hi.

iv,

Procedures that will be used to maintain elecfronic records, including
a geographic information system (GIS), of breaches of Proposal
QMS procedures; quaranting incidents which resulted in the
introduction of terrestrial non-indigenous species to Barrow Island
and marine pests to waters surrounding Barrow Island; and corrective
actions taken to rectify those breaches, close out incidents, and
address introductions that are verifiably attributable to the Proposal;

Procedures to make information covered in Schedule 4 3.i accessible
to DEC; :
Provision for reporting detected terrestrial non-indigenous species on
Barrow Island and marine pests in the waters surrounding the
Proponent’s marine infrastructure on Barrow Island to DEC; and
Provisions for ensuring that any information regarding quarantine
management is available and provided to the DEC in a timely
manner.

4. Reviewing, audits and further studies:

i

il.

iti.

iv.

Protocols for regular audits of the Proponent’s quarantine
management measures in place under the QMS to determine their
effectiveness and to determine if any corrective actions are required;
The regular audits shall be conducted at six monthly intervals during
the construction phase and at least biannually upon commissioning;

The Proponent shall prepare and submit a report to DEC and the
Conservation Commission detailing the results and outcomes of the
audits referred to in 4i. and 4ii.; and '

The Proponent will undertake quarantine studies from time to time on
advice of the QEP when audits and performance monitoring indicate
the need to do so.
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Western Australian Environmental Protection Authority
approval under section 45C of the Environmental Protection
Act 1986 (WA) for changes to the Approved Development
that will not result in a significant detrimental, environmental
effect.

Appendix A — s45C Approval



The Atrium,
Level 8, 168 St Georges Terrace,

Environmental Protection Authority e elophone: (OF) 6364 6500

Facsimile: (08) 6467 5557.

Postal Address: Locked Bag 33,
Cloisters Square, Perth, Western Australia 6850.
Website: www.epa.wa.gov.au

Dr Julia Martin

Environmental Team Leader

Gorgon Project Your Ref: CVXPH-EPAPH-0000012

GPO Box S1580 Our Ref  DEC DOC 48104

PERTH WA 6845 Enguiries:  Warren Tacey 64675170
Email: warren.tacey@dec. wa.gov.au

Dear Dr Martin

CHANGE TO - GORGON GAS DEVELOPMENT ON BARROW ISLAND
NATURE RESERVE - STATEMENT 748

Under section 45C of the Environmental Protection Act 1986 1 am able to approve a
change or changes to a proposal without a revised proposal being submitted to the
Environmental Protection Authority.

I consider that the changes described in the attachment will not result in a significant,
detrimental, environmental effect in addition to, or different from, the effect of the
original proposal.

Approval is therefore granted under section 45C of the Environmental Protection Act
1986 for the changes to the proposal. You are reminded that this approval shall be
implemented in accordance with the implementation conditions in Statement 748 and,
also, that this approval does not replace any responsibilities you may have for seeking
approvals from other government agencies to implement the change.

Yours sincerely

> o
=
Dr Paul Vogel
CHAIRMAN

21 May 2008

Encl.



Attachment 1 to Statement 748

Change to Proposal

Proposal: The construction of facilities for the development of the Greater Gorgon Gas Fields on the North-
West Shelf, and the processing and export of the liquefied natural gas plant to be constructed on
Barrow Island, as more generally described in the Draft Environmental Impact
Statement/Environmental Review and Management Programme for the Proposed Gorgon
Development and the Final Environmental Impact Statement/Response to Submissions on the
Environmental Review and Management Programme.

Proponent: Chevron Australia Pty Ltd
Change: Excavation of berthing pocket at Barge Landing facility;
Installation of additional communications facilities;

Relocation of the seawater intake; and

Modification of Seismic Monitoring Program.

Components of original Proposal:

Component Description

Associated Terrestrial Infrastructure
Barge Landing

« Materials offloading prior to MOF Upgrade existing WAPET landing
access
Communications Microwave communications tower and associated

infrastructure to be installed on Barrow Island.
Optic Fibre Cable no longer required.

Water Supply

+ Location Preferred intake location under MOF structure

Carbon Dioxide (CO,) Injection System

e Monitoring Monitoring activities, including the acquisition of seismic

data, will be undertaken as part of ongoing reservoir
performance management.




Components of changed Proposal:

Components

Description

Associated Terrestrial Infrastructure

Barge Landing

» Materials offloading prior to MOF
access

Upgrade existing WAPET landing including excavation of
berthing pocket at the existing land-backed wharf,

Communications

Microwave communications towers and associated
infrastructure to be installed on Barrow Island.
Optic Fibre Cable (to mainland) no longer required.

Water Supply

o Location

Seawater intake location adjacent to MOF structure

Carbon Dioxide (CO,) Injection System

s Monitoring

Monitoring activities, including the acquisition of seismic
data using sub surface explosives (approximately 1300
shot-holes), will be undertaken as part of ongoing reservoir
performance management.

Approved under delegation
from Minister for the Environment:

(=

E/AM

Approval Date: (ﬁgﬂd ) jfr /Oﬁd




Commonwealth Minister for the Environment and Water
Resources Approval for the Approved Development (EPBC
Reference: 2003/1294).
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1 INTRODUCTION

Global Environmental Modelling Systems (GEMS) carried out the original simulations of the hydrodynamics
and the dredging of the Materials Offload Facility (MOF) and the LNG shipping access channel for the
EIS/ERMP for the Gorgon Development at Barrow Island (GEMS 2005a and b; Chevron 2005). The plume
modelling output was analysed to predict zones of impact due to sedimentation and turbidity, according to
predefined coral health criteria. This modelling was subsequently revised during the public review period
and released with the Final EIS and Response to Submissions on the ERMP (Chevron 2006).

Since the EIS/ERMP studies were undertaken, Chevron Australia (Chevron) has made some alterations to the
dredge plan, mainly driven by the desire to avoid cutting through (or drilling and blasting) the hard rock at
the original location of the MOF. Additional geotechnical data indicate that a lot of drilling and blasting
would be necessary to break up the harder rock. This was considered environmentally unacceptable by
Chevron and the facilities were redesigned to minimise the need for blasting.

The Revised Proposal is to locate the MOF further from the coast, resulting in a longer causeway and a
shorter access channel to the MOF (see Figure 1.1). A further important change is that the MOF will be
developed prior to the causeway joining it to the land thus allowing much better flushing during dredging in
this area than the original method which involved building the causeway first.

The remaining components of the dredge plan are substantially the same as for the original studies except
that the LNG access channel has been realigned slightly to avoid dredging through a shallow area of coral at
the outer end of the channel.

Chevron commissioned GEMS to conduct further dredge plume modelling in support of the PER for the
Revised Proposal. The additional modelling was requested to determine whether the changes to the
Approved Development, in particular the dredging component of marine infrastructure construction, have
changed the size and location of the effect zones (impact zones) substantially from those approved as part
of the Approved Development.

This report describes the methods and outcomes of this new simulation.
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Figure 1.1:

The dredging footprint for the LNG access channel and the relocated MOF.
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2 APPROACH TO MODELLING

The current modelling study took the opportunity to include improvements/changes to the dredge modeling
methodology which have become available since the release of the EIS/ERMP. The improvements/changes
in methodology relevant to this study are explained in this report. In general however, the same
assumptions were included to ensure consistency in approach and to increase the comparability of the
outputs from the two modelling runs.

In broad detail, the dredge modelling took the following approach:

o Detailed dredge logs describing the best estimate of dredging the adjusted configuration were
established by Baggermanns (the dredging advisors) in conjunction with GEMS (the dredge
modellers).

e The major variations in this study were the adjusted dredge plan and associated footprint and the
abandonment of the use of barges to dispose of material cut by the CSD in the LNG channel.
Instead the CSD cuts/crushes the harder material in the channel and the TSHD comes along later to
remove this material to the spoil ground.

e  Due to the above change in dredging methodology, the assumptions regarding generation of fines,
release of fines at the Cutter Suction Dredge (CSD) cutter head, overflow of fines from CSD barges
and the Trailer Suction Hopper Dredge (TSHD) and release of fines at the spoil ground which were
used during the original EIS/ERMP studies were adjusted. It was necessary to include the extra
process of the CSD laying down material which is later picked up and transported to the spoil
ground by the TSHD. The assumptions adopted for the release of fines were:

a) 30% released at CSD cutter head

b) 20% released during the process of leaving the cut and crushed material on the seabed
¢) 30% released during the pick-up and overflow by the TSHD

d) 20% released during the dumping at the spoil ground

These assumptions are somewhat conservative as they assume all the fine material is released,
whereas in fact some of the fines will be trapped in the spoil ground.

e The same particle size distributions and settling rates reported in the studies for the EIS/ERMP
were used in this study

e The new dredge plan has been simulated for the “base case” for the “normal” period of
meteorology established in the original EIS/ERMP studies in order to provide a “sensitivity study” so
that the expected environmental impacts of the new dredge plan can be compared with those
submitted in the EIS/ERMP.

e The same impact criteria used in the original EIS/ERMP studies were used to analyse the results and
produce impact boundaries which can be compared with the boundaries established for the
EIS/ERMP.
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These studies were undertaken using the output of three sophisticated numerical computer models to drive
the GEMS 3D Dredge Simulation Model (DREDGE3D) to determine the fate of particles released into the
water column during the dredging operations. The three models providing input to DREDGE3D were:

e The Bureau of Meteorology (BoM) high resolution (10km) atmospheric model (MESOLAPS) hindcast
fields for atmospheric pressure, wind speed and direction;

e The GEMS 3D Coastal Ocean Model (GCOM3D) to simulate the complex three-dimensional ocean
currents surrounding Barrow Island; and

e The SWAN wave model run on four nested grids telescoping from the Indian Ocean down to the
Northwest Shelf.

The basic tasks undertaken were:

e  Run SWAN for the “typical” 13 month period driven by MESOLAPS winds (waves were not
simulated in the original studies) to provide orbital velocities for re-suspension calculations;

e  Work with the dredging advisors (Baggermanns) to enable them to develop new dredge logs for the
simulations based on the altered dredge plan;

e Run the full dredge scenario for the MOF and the LNG access channel for the “typical” 13 month
period.

e Analyse output from the simulation to derive impact zones, based on model output and the RPS
coral health criteria established for the EIS/ERMP (Chevron 2005).
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3 DREDGE PROGRAM SIMULATIONS

As described in the original studies, DREDGE3D is driven by a “dredge log” which sets out the detailed
activities of the dredges as they execute the dredge plan. Of course the actual dredge log during the dredge
program will be different but every effort is made to include all the realistic activities involved in the dredge
plan to develop a “representative” dredge log for the simulations. It is over 2 years since the original studies
and the detail included in the dredge logs has increased considerably, providing another source of difference
with the original simulations.

The key assumptions/parameters used in the simulations and variations from the original studies are
discussed below.

3.1 REVISED DREDGE PLAN

The major changes to the current dredge plan from the EIS/ERMP are:

e Location of the MOF further from the coast, resulting in a longer causeway and a shorter access
channel to the MOF (see Figure 1.1);

e Development of the MOF prior to the causeway joining it to the land thus allowing much better
flushing during construction.

e The dredging of the deeper parts of the LNG access channel with a Cutter Suction Dredge (CSD) and
leaving the material on the seabed instead of using overflowing barges to take the material to the
spoil ground. The material cut and crushed by the CSD is picked up later from the seabed by the
TSHD.

3.2 DEVELOPMENT OF THE DREDGE LOGS

A further significant change in these studies is the greater detail included in the dredge logs. For the original
PER studies GEMS developed the dredge logs based on information provided by Chevron and Baggermanns
(the dredging advisors). For these studies the dredge logs were initially developed by Baggermanns and
then adapted to the dredge model by GEMS. This approach allows for the dredging knowledge and
experience of Baggermanns to be the driving force in development of the logs. This has introduced a much
more detailed representation of dredging behaviour to the simulation process which now reflects a cut by
cut approach to the dredge logs along defined paths rather than the original approach where a particular
volume was dredged from a sector of the channel in a given time. Much of the information below has been
extracted from detailed, commercial-in-confidence, drawings and spreadsheets provided by Baggermanns.

Further Dredging Program Simulation Studies For The Chevron Gorgon Project Page | 9



GEMS

The assumptions/specifications from Baggermanns for the dredging of the MOF with a CSD loading hopper
barges is given in Table 1. A sample of the first 18 hours of dredge log information provided by
Baggermanns, based on these assumptions for the MOF dredging is shown in Table 2.

3.3 MODELLING ASSUMPTIONS

3.3.1 MOF

For the model simulation of the dredging for the Material Offload Facility (MOF) the following assumptions
are included in the dredge log:

e The volume of cut and fill is estimated to be 1,000,000 m>.

e The majority of the material to be dredged is crystalline limestone with a capping of calcarenite
(supported by latest geotechnical data).

e The characteristics of the spoil are anticipated to be similar to that generated at Geraldton (i.e. a
high proportion of fines/flour and coarse limestone rubble).

e The duration of the dredging/reclamation program is estimated to be 18 weeks plus 2 (or more)
weeks weather downtime.

e  The MOF will be dredged with a Jumbo CSD with a nominal cut width of 150 m and step height of
2 m. The step length varies according to the strength of the material but generally will be between
2and 0.3 m.

e The cutting sequence is done as single layers or as multiple layers off a single anchor position.

e The dredging method assumes softer materials are removed in a single layer followed by the harder
material.

e  The number of moves per anchor position depends on the number of steps per spud position and
assumes a 6 metre spud carriage travel length.

e A mean dredge work rate of 84 hours of dredging per week. (actual rate will vary depending on
hardness of rock).

e Lost time is due to the dredge stopping and changing teeth every few hours in the softer rock and
every 20-30 minutes in the harder rock and for maintenance or refuelling activities.

e The dredge will start at outer end of the access channel and gradually work towards the shore
creating a 6.5m deep channel (LAT).

e Maintenance will occur as needed. However when dredging rock there will be shut downs each 7 to
14 days in harder material and longer in softer materials. Refuelling will be undertaken each four to
six weeks for 2 days.

e |tis assumed that 5% of total material cut will be below 100 microns and that the distribution of
these particle sizes will be similar to Geraldton.
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e |tis assumed that 50% of these fines will be released at the cutter head and 50% from the tailwater
discharge.

e The dredging simulations were commenced in September and lasted for approximately 13 months.
In this time period it was assumed that two coral spawning periods took place, one in April and the
other in September, just before completion of the dredging. A third coral spawning in the month
of commencing dredging was not included as it was assumed that dredging would be planned to
commence after completion of the coral spawning.

3.3.2 LNG ACCESS CHANNEL

For the simulation of the dredging of the LNG access channel and turning basin the following basic
assumptions were made:

e The total volume to be dredged is estimated to be 6.6 million m”.

e Roughly 40% of the total volume in the LNG Access Channel and turning basin is sediment which
can initially be removed by TSHD.

e In general maintenance will be undertaken travelling to and from the spoil grounds but the TSHD
will cease operations for two days every 4 to 6 weeks to refuel and undertake major maintenance.

e  Overflow will operate for the last 60 minutes of dredging and will be released under the keel of the
TSHD (-6 m depth).

e Overflow discharge rate will be approximately 8 m>/sec (2 x 4 m® /sec dragheads).

e The sands are coarser than the “rock flour” and the particle size distribution used in this part of the
simulation is based on laboratory analyses of field samples

The LNG Channel Dredging Method will be undertaken in 3 stages:
Stage 1: Remove Overburden of soft sandy sediments from Channel Alignment with a TSHD.
Stage 2: Cut and Crush Rock with a CSD and leave on bottom of Channel.

Stage 3: Remove Crushed Rock with a TSHD.

The TSHD in Stages (1) and (3) will:

e When dredging move at a speed of 1-2 knots across the seafloor zig zagging from one side of the
channel to the other.

e The effective operational length for the TSHD loading is 1 to 2 kilometres at which point the vessel
will normally turn.
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e  When travelling to and from the spoil ground the TSHD can reach speed of 13 knots. For this work
the average speed achieved by the TSHD is taken as 10 knots. This allows for the acceleration and
deceleration of the TSHD as it departs the dredging area and arrives at the spoil ground.

e When loading the TSHD progressively shaves thin layers off the surface of the seafloor generally
penetrating 0.10 to 0.5 in situ density of the material.

e The TSHD dredging and disposal cycle period will be approximately 2.5 hrs (based on 90 minutes of
dredging, 1 hour of travel to and from spoil ground including 10 minutes for dumping at the spoil
ground).

e  TSHDs are less weather dependent than CSDs and will be able to deliver about 134 hours
production per week which equates to 53 loads per week on average.

In stage 2 of the works the CSD will:
e  Operate over a 100 to 170 metres cut width and slowly advance the work faces.

e The CSD dredge behaviour and production rates are anticipated to be similar to the MOF dredging
rates described above (effective production of 96 hours/week).

e  The duration of CSD dredging is anticipated to be 48 weeks.

The distribution of fines released during the cutting, crushing and rehandling of the material removed by the
CSD was assumed to be as follows:

e 30% at the CSD cutter head

o 20% release when deposited on sea bed

e 30% released when picked up and transported to spoil ground
e 20% released at spoil ground

Note this assumes a 100% release of fines and that none is bound up in the spoil ground, which is a
conservative assumption.

3.4 SIMULATION OF THE “BASE” CASE UNDER "NORMAL” METEOROLOGICAL
CONDITIONS

For the “base” case DREDGE3D was used to simulate the behaviour of particles released into the water
column by the dredges using the dredging program assumptions outlined in the previous section. The
dredging was started on September 1, 2000 and finished on January 8, 2002 to cover the period of most
average conditions. The X, Y and Z coordinates of all particles tracked by DREDGE3D were stored hourly
throughout the study area.
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Table 1: MOF - CSD LOADING HOPPER BARGE SPECIFICATIONS (supplied by Baggermanns)

Number of Barges 3 Travel To Dump Time 35.64 mins
Dump Distance 11 km Dump & Turn Time 10.00 mins
Return Distance 11 km Return from Dump Time 35.64 mins
Travel Speed (mean) 10 knots Cycle Time 81.27 mins
Volume Transported 879,278 m’ Loading Time 27.09 mins
Barge Capacity 3700 m* Total Cycle Time 108.37 mins
Solids Filling Rate 1097 m*/hour
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Table 2: MOF - CSD INITIAL 18 HOUR DREDGE LOG (supplied by Baggermanns)

Accum. Overflow Volume Accum.
Volume Advance Volume OveTrow Volume Overflow overflow
From To Description (m3) (m) Barges (m3) (mins) (m3) (m3) (m3)
6:00 Move from anchor position to dredging area
10:00 Position Barge alongside
10:30 | Commence Dredging

10:30 10:57 | Load Barge 1 494 1.93 1 494 17 3.8 3,902 3,902

10:57 11:11 | Change teeth, advance, mechanical etc 0

11:11 11:38 | Load Barge 2 494 1.93 2 988 17 3.8 3,876 7,778

11:38 11:52 | Change teeth, advance, mechanical etc 0

11:52 12:19 | Load Barge 3 494 1.93 3 1,482 17 3.8 3,876 11,654

12:19 12:33 | Change teeth, advance, mechanical etc 0

12:33 13:00 | Load Barge 1 494 1.93 4 1,976 17 3.8 3,876 15,530
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13:00 13:14 | Change teeth, advance, mechanical etc 0

13:14 13:41 | Load Barge 2 494 1.93 5 2,470 17 3.8 3,876 19,406
13:41 13:55 | Change teeth, advance, mechanical etc 0

13:55 14:22 | Load Barge 3 494 1.93 6 2,964 17 3.8 3,876 23,282
14:22 14:36 | Change teeth, advance, mechanical etc 0

14:36 15:03 | Load Barge 1 494 1.93 7 3,458 17 3.8 3,876 27,158
15:03 15:17 | Change teeth, advance, mechanical etc 0

15:17 15:44 | Load Barge 2 494 1.93 8 3,952 17 3.8 3,876 31,034
15:44 15:58 | Change teeth, advance, mechanical etc 0

15:58 16:25 | Load Barge 3 494 1.93 9 4,446 17 3.8 3,876 34,910
16:25 16:39 | Change teeth, advance, mechanical etc 0

16:39 17:06 | Load Barge 1 494 1.93 10 4,940 17 3.8 3,876 38,786
17:06 17:20 | Change teeth, advance, mechanical etc 0 0
17:20 17:47 | Load Barge 2 494 1.93 11 5,434 17 3.8 3,902 42,687
17:47 18:01 | Change teeth, advance, mechanical etc 0 0
18:01 18:28 | Load Barge 3 494 1.93 12 5,928 17 3.8 3,876 46,563
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4 RESULTS

4.1 TURBIDITY AND SEDIMENTATION IMPACT ZONE ANALYSES

The impact criteria provided by RPS for the EIS/ERMP studies are reproduced in Table 3. These
criteria were used to analyse the model output to produce effect zones showing regions affected by
turbidity (TSS) or sedimentation that result in high impact, moderate impact or influence (but no
impact) (see Figures 4.1 and 4.2). It should be noted that the “clover leaf” shape of the contours at
the spoil ground are entirely a function of choosing 5 different locations (4 corners and one in the
middle) within the spoil ground to release material. If more points had been chosen then a “squarer”
result would have been obtained.

In addition to the impact zones, time series of turbidity and daily sedimentation were extracted from
the modeling results at locations, shown in Figure 4.3, in the vicinity of the dredging of the MOF.

The time series of turbidity at these locations are shown in Figure 4.4 and the daily sedimentation
rates are shown in Figure 4.5. These plots do not extend to the full 377 days of dredging as there is
minimal impact at these locations during the dredging of the LNG channel.
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Table 3:

Cumulative Impact Zones defined for Dredging at Barrow Island

e  Exposure for at least six hours during daylight hours was regarded as satisfying the criteria

e The minimum TSS level for the zone of influence (zone 3) was 2mg/litre

e  The minimum sedimentation for the zone of influence (zone 3) was lmg/cm2

Zone 1: Zone of High Impact

Variable Timeframe Concentration Time (cumulative days)
TSS Short >25mg ™t 5in 15
Medium >10 mg I 20in 60
Long >5mgl?t 80 in 240
Sedimentation Daily >100 mgcm™>d* 1
Short 225 mg em?d? 5in 15
Medium >10mgem?d* 20in 60
Long >5 mg em?d?t 40in 120
Zone 2: Zone of Moderate Impact
TSS Short >25mg ™t 2in6
Medium 210 mg It 7in21
Long >5mgl?! 20in 60
Sedimentation Daily >50mgem>d’ 1
Short 225 mg em?d? 2in6
Medium 210 mgem?d* 7in21
Long >5mg em?d? 20in 60
Zone 3: Zone of Visibility (Influence)
TSS Any >2mgl! 1
Sedimentation Any >1mgem?>d? 1
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= Level 1 = High impact
- Level 2 = Moderate impact
Level 3 = Visible plume (turbidity) (exposure above 2 mg/litre)

Figure 4.1 Impact zones derived from DREDGE3D predictions of turbidity for the “Base” case.
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- |evel 1 = High impact
- Level 2 = Moderate impact
Level 3 = Extent of sedimentation (2 mg/cm’/day)

Figure 4.2: Impact zones derived from DREDGE3D predictions of sedimentation rates for the
“Base” case.
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Locations

Easting

Northing

MO

341800

7699700

M1

343000

7700200

M2

344200

7700700

M3

341400

7698500

M4

341000

7697300

P1

344225

7694674

P2

Figure 4.3: Locations within the vicinity of the MOF dredging where time series of turbidity and

daily sedimentation were extracted.

345479

7700574
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—T55 (mg/litre) M1 —T55 (mg/litre) M2 ——T55 (mg/litre)] M3 —T55 (mg/litre) M4 —T55 (mg/litre) P1 —T55 (mg/litre) P2
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Figure 4.4: Time series of turbidity at the locations shown in figure 4.3.
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Figure 4.5: Time series of daily sedimentation at the locations shown in figure 4.3.
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5 DISCUSSION

The revised dredge plumes appear similar in magnitude to previous estimates. While the dredging
impact zones may be slightly smaller due to improvement in the accuracy of the detail included in the
dredge log, and improvements to facility design, the model is not sufficiently precise to delineate
minor differences. However, it can be assumed the impact zones will not be larger than those
presented in the EIS/ERMP

Some areas of potential impact from sedimentation or turbidity that were identified in the EIS/ERMP
are not predicted under the revised study. The changed alignment of the LNG channel removed the
need to dredge the small ridge to the east of the turning basin and consequently the small impact
zones around this area do not appear in the revised simulation outputs.

Similarly, the impact zones to the south of the MOF near Shark Point and the smaller moderate
impact zone on the Lowendal Shelf, associated with dredging for the approved proposal (Figure 18;
Chevron 2006), do not appear in the revised simulation.

These variations are probably a result of changes such as:

e The reduced amount of rock to be cut for the MOF due to its relocation further out to sea,
resulting in less “rock flour” being produced.

e The improved flushing near the MOF due to the absence of the causeway from Barrow Island
during the dredging.

e The reduction in the amount of dredging in shallow water and conversely the increased
amount of dredging in deeper water allowing better flushing of fine material.

e The change from using overflowing barges for removing the material cut by the CSD in the
LNG channel to leaving it on the seabed and removing the material later to the spoil ground
with the TSHD

e The use of the SWAN wave model to simulate orbital velocities for resuspension of material
from the seabed instead of the less accurate algorithms used in the previous studies. This
improvement resulted in better simulations of the resuspension and flushing of fine
materials from the region.

e The development of significantly more accurate dredge logs by Baggermanns reflecting much
more fine detail of the dredge plan

e The changed alignment of the LNG channel.
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Additional CMBSEIR Benthic Habitat Mapping at a Larger
Scale.
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Coastal Processes Modelling Report For
The Revised Marine Infrastructure






