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Summary and recommendations

Woodside Energy Limited (WEL) proposes to construct and operate additional Liquefied
Natural Gas (LNG) processing trains, the current pioposal being for two trains with a total
additional capacity of 8 Mipa, at its onshore gas plant on the Burrup. This report provides the
Environmental Protection Authority’s (EPA’s) advice and recommendations to the Minister for
the Environment on the environmental factors, conditions and procedures relevant to the
proposal.

Section 44 of the Environmental Protection Act 1986 requires the EPA to report to the Minister
for the Environment on the environmental factors relevant to the proposal, and on the conditions
and procedures to which the proposal should be subject, if implemented. In addition, the EPA

may make recommendations as it sees fit.

Relevant environmental factors

A number of environmental factors were considered by the EPA in the assessment. It is the

EPA’s opinion that of these, the following are the environmental factors relevant to this

proposal, which require detailed evaluation in the report:

(a) marine impacts - effects of construction dredging, spoil disposal and effluent discharges
on water quality, marine flora and fauna;

(b) greenhouse gases - increased emissions;

(c) air emissions - discharges to atmosphere, in particular nitrogen oxides;
(d) terrestrial vegetation and fauna - disturbance of new areas;

(¢) risk (public health and safety) - introduction of new sources of risk; and
(f)  Aboriginal culture and heritage - possible disturbance of sites.

The EPA has also provided other advice in relation fo cumulative impacts and
decommissioning.

Conclusion

“The EPA has considered the proposal by WEL to construct additional LNG processing trains at
its onshore plant. A summary of the assessment process and EPA advice is presented in
Table 7.

Having regard to the environmental outcomes from previous construction programmes for the
LNG plant, the licence conditions under which the plant operates, and the reporting carried out
under the State Agreement, the EPA concludes that, subject to the implementation of the
cecommended conditions and proponent's consolidated comimitments, the proposal can be
implemented and managed in an environmentally acceptable manner to meet the EPA’s
objectives for the relevant environmental factors.

Recommendations
The EPA submits the following recommendations to the Minister for the Environment:

1 That the Minister notes that the project being assessed is for the construction of additional
LNG processing trains, the current proposal being for two trains with a total additional
capacity of 8 Mtpa, at the WEL onshore plant on the Burrup Peninsula. The additional
capacity will be constructed in stages, along with previous approvals, to meet market
demand for gas, LNG, LPG, and condensate. :

7 That the Minister considers the report on the relevant environmental factors of marine
impacts, greenhouse gases, air emissions, terrestrial vegetation and fauna, risk and
Aboriginal culture and heritage, as set out in Section 3.



3. That the Minister notes that the EPA has concluded that it is most unlikely that the EPA’s
objectives would be compromised, provided there is satisfactory implementation by the -
proponent of the Recommended Conditions set out in Section 4, including the
proponent’s commitments.

4 The Minister imposes the conditions and procedures recommended in Appendix 1 of this
1eport.

Conditions

Having considered the proponent’s commitments and information provided in this report, the
EPA has developed a set of conditions which the EPA recommends be imposed if the proposal
by WEL to construct additional LNG processing trains, the current proposal being for two
trains with a total additional capacity of 8 Mitpa, is approved for implementation. These
conditions are presented in Appendix 1  Matters addressed in the conditions include the

following:

(a)

(b)
(©)

(d)

(e

that the proponent shall fulfil the commitments, taking into account the staging of
developments, in the Consolidated Commitments Statement set out in schedule 2 to the

recommended conditions in Appendix 1;

that the proponent shall demonstrate, to the requirements of the Environmental Protection
Authority, that there is in place an environmental management system;

that prior to commissioning, the proponent shall prepare a Greenhouse Gas Emissions
Management Plan to ensure that 'greenhouse gas' emissions from the project are
adequately addressed and that best available efficient technologies are used;

that at least twelve months prior to decommissioning, the proponent shall prepare a
Decommissioning and Rehabilitation Management Plan to the requirements of the
Environmental Protection Authority, which shall address the removal of plant and
infrastructure and the rehabilitation of all disturbed arcas to a standard suitable for agreed
new land uses; and

that for each six years following the commencement of construction, the proponent shall
submit a Peiformance Review repoit to the Departmnent of Environmental Protection
(DEP) evaluating the outcomes and environmental performance over the six years. (Note:
this report may be amalgamated with the Triennial Report as required under the North
West Gas Development (Woodside) Agreement Act, 1979)) ‘
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1. Introduction and background

This report provides the Envitonmental Protection Authority’s (EPA’s) advice to the Minister
for the Environment on the environmental factors relevant to the proposal by Woodside Energy
Limited (WEL) to construct additional Liquefied Natural Gas (LNG) processing trains, the
current proposal being for two trains with a total additional capacity of 8 Mtpa, at its LNG plant
on the Burrup Peninsula, in the north west of Western Australia. This expansion will increase
the LNG capacity of the plant from 7.5 million tonnes per annum to 155 million tonnes per

annum.

The Woodside project was developed under the North West Gas Development (Woodside)
Agreement Act 1979, an agreement between the State and the Joint Venture Partners.

The North West Shelf gas project has been developed in stages since the commissioning of the
domestic gas (Domgas) plant in 1984, Two LNG processing trains were added in 1989. In
1993, a third LNG processing train was added to the plant. In 1995, liquefied petroleum gas
(LPG) extraction facilities and a new LPG shipping jetty were added (EPA, 1993).

Two recent approvals have been provided by the EPA on further expansions to the project. In
September 1997 the EPA assessed the proposal for a Liquids Expansion Project which would
expand the propane and butane export potential of the plant. The level of assessment was set at
a Works Approval level, to be managed under Part V of the Emvironmental Protection Act,
1986. Tn July 1998, EPA approval was provided for a second offshore trunk-line and Domgas
debottlenecking facility. This expansion was formally assessed at a Public Environmental

Review level.

This current proposal to add additional LNG processing trains, Trains 4 and 5, was submitted
to the EPA on 24 December 1997. As the project involves environmental issues which fall
under both State and Commonwealth jurisdictions, the environmental impact assessment was
carried out joinfly by the Western Australian EPA and Environment Australia of the
Commonwealth Government. A level of assessment was set in January 1998 at a Public
Environmental Review (PER) for the State Environmental Protection Act, 1986, and a Public
Environment Report for the Commonwealth Environment Protection (Impact of Proposals) Act
1974. A common four week public review period was set and a common' PER document
(WEL, November 1998) was produced, for both environmental impact assessment processes.
Approval was provided for release of the PER document in September 1998 and the public
review period commenced on 2 November 1998 and ended on 30 November 1998. Twenty
five submissions were received on the PER document from the public and regulatory agencies.

In compiling this report the EPA has considered the relevant environmental factors associated
with the proposal, issues raised by the public, specialist advice from government agencies, the
proponents commitments and response to issues raised, and the EPA’s own research and
expertise.

Further details of the proposal are presented in Section 2 of this report and Section 3 discusses
environmental factors relevant to the proposal. Conditions and consolidated commitments to
which the proposal should be subject, if the Minister determines that it may be implemented, are
set out in Section 4. Section 5 presents the EPA’s other advice, Section 6, the conclusions and
Section 7, the recommendations to the Minister for the Environment.

Appendix 1 states the recommended conditions and consolidated commitments for the project.
The proponent’s full commitments are provided in schedule 2 of Appendix 1. A list of people
and organisations that made submissions is included in Appendix 2. References are listed in
Appendix 3. Appendix 4 contains a table of the proponent's proposed management strategies.

Appendix 5 contains a summary of the public submissions and the proponent’s responses to
them, This summary of public submissions and the proponent’s response is included as a
matter of information only and do not form part of the EPA’s report and recommendations. The
EPA has considered issues arising from this process relating to identifying and assessing
relevant environmental factors.



2. The Proposal

The WEL proposal is to construct additional LNG processing trains, the current proposal being
for two trains with a total additional capacity of 8 Mtpa, at the existing LNG plant on the Burrup
Peninsula in the North West of Western Australia. This expansion will increase the LNG
capacity of the plant from 7.5 million tonnes per annum to 15.5 million tonnes per annum. The
export of the additional LNG product will require the construction of an additional LNG jetty
with its berthing pocket and six or seven additional LNG ships for export to markets in East

Asia.
The key characteristics of the proposal are listed in Table 1 below.

Table 1. Summary of key proposal characteristics

S o
Project lite 30+ years
Reserve source North Rankin, Goodwyn and other gas fields

additional LNG processing trains

1 additional fractionation unit

2 additional power generation units

1 additional LNG jetty berth

1 additional LNG storage tank

Utilities upgrade (nitrogen plant, water
treatment facilities, waste heat recovery
from the existing power plant)

o Relocation of administration complex

Project facilities

Main process Shell Propane/Mixed Refrigerant (C3/MR)
Process

Project value Approximately $6 billion

Additional LNG production 8 Mtpa (existing 7 5 Mtpa)

Additional land disturbance 45 ha (existing 231 ha)

(laydown)

Additional power supply Approx 50 MW for two trains. Existing
onshore gas plant — approx 83 MW

Additional CO, emissions 29 Mtpa

Dredged seabed material for 2.7 million m’

shipping lanes, ship berthing
basins and turning circles

Additional permanent Approximately 40-70 persons

workforce _

Construction workforce Approximately 2,000-2,500 persons (peak)
Constraction period Approximately 3 years per train

Natural gas is recovered from subsea reservoirs through the existing off-shore platforms of
Goodwyn A and North Rankin A, and is cuirently piped ashore throngh one trunkline. This
expansion project, when fully constructed, will require the construction of the already approved
second offshore trunkline, to be able to supply sufficient natural gas for liquification. The
timing of the construction of the trunkline, liquids expansion project and Trains 4 and 5 could
be staggered, to suit the market demand for LNG, gas, LPG and condensate.



The plant location map is shown in Figure 1 and Figure 2 shows the LNG expansion facilities
and areas. The additional LNG trains will be located to the south of the existing three trains.
One new LNG storage tank will be located to the south west of the existing LNG storage tanks.
The LNG trains and supporting facilities will be located within the existing WEL leases.
However additional areas for the project will be required for the lay down of construction
materials and for quarrying. WEL has negotiated the use of a 100m buffer strip to the south of
the WEL leases adjacent to the Gorgon LNG project lease area for these purposes, for which a
temporary lease will be required. The haul road from the Dampier Port Authority to the south
will also be used for transporting construction material from the WEL Supply Base.

For the site preparation works required for the LNG trains, roads and the storage areas, it is
recognised that rock and fill will be requited from the existing quarry leases south of the plant.
Both the quarry and laydown requirements will result in a permanent change in the landscape of
these areas. These areas have already been disturbed by previous construction expansions and
will be further disturbed by the second trunkline project. This is shown in the aerial photograph
in Figure 3.

The additional LNG processing trains will require the construction of additional processing
support facilities. The additional power supply of approximately 50 megawatts, will be
supplied by high efficiency gas turbines. WEL is proposing to install a Thermal Combustion
Unit (TCU) on the vent of the sulfinol column to reduce the global warming potential of the
vented gases. One additional fractionating unit, to remove heavier hydrocarbons, will be
required. Tt will be positioned adjacent to the existing fractionating units 1 and 2.

. The North West Shelf Venture has been operating its LNG facility since 1989 and the EPA
considers that the joint venture already has a good understanding of the natural environment of
the Burrup Peninsula. The existing plant is licensed under the Part V of the Environmental
Protection Act 1986 for all emissions and discharges. It is also licensed under the Explosives
and Dangerous Goods Act 1961 as a Major Hazard Facility. '

The PER as submitted and reviewed by the public, included two options for the construction of
the jetty berth.

Since the release of the PER, WEL advised that jetty berth option 2 will be the chosen option
for the expansion project (see Figure 5) and this report is based on this option being assessed.
This jetty berth option will require the removal of a portion of Star Rock (1 000 000 m?), but
will require less dredging (2 700 000 m’ instead of 6 100 000 m® for option 1) for the shipping
channel The marine impacts from the construction of the jetty and berthing pocket are
described further in Section 3.2 of this Bulletin.

Plant processes

A process flow diagram for a liquefaction unit is shown in Figure 4, The trunklines
transporting gas from the offshore platforms come ashore at the northern end of the plant and
enter the trunkline onshore terminal, where the gas is separaied from the liquids. Natural gas,
which consists mainly of methane, heavier hydrocarbons (LPG) and carbon dioxide (3 %),
needs to be cooled to minus 161°C by two refrigeration cycles in order to be liquified.

After removal of the liquids (condensate), the natural gas has to be treated in preparation for the
cooling process. The first stage of treating the gas is the sulfinol unit where carbon dioxide,

hydrogen sulfide and mercaptans are removed. Carbon dioxide (CO,) liquefies at temperatures
higher than methane and its removal is necessary to avoid it freezing out and blocking process
tubes and equipment later in the liquefaction process. For this expansion project, WEL will be
installing a thermal combustion unit at a cost of $10M, to bun the carbon dioxide, hydrogen
sulfide and co-absorbed hydrocarbon offgases emitted from the sulfinol process. This will
convert the methane co-absorbed by the sulfinol process, which has a high global warming

potential, to carbon dioxide which has a lower potential, thereby reducing the net amount of
greenhouse gas equivalent emissions emitted to the environment by the proposed facilities.
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The natural gas proceeding from the sulfinol unit has the remaining water removed by the
dehydration unit to prevent it freezing out later on in the cooling process. In the dehydrating
units, the gas is cooled to minus 21°C and water is removed by molecular sieve drying beds.
The molecular sieve beds ate regenerated by a slip stream of dehydrated gas which is heated
using waste heat recovered from the propane compressor gas turbine exhaust. The wates
removed is then recycled as make up water in the sulfinol unit.

The next stage is to remove the very small but detectable quantities of mercury in the gas which
is highly corrosive to the aluminium tubing in the cryogenic heat exchanger. The mercury is
removed in mercury removal beds. Mercury removal is a non-regenerable process and the
projected bed life is in excess of 10 years. At the end of this period the beds are returned to the

manufacturer for treatment.

After dehydration and mercury removal, the treated gas enters the cold end or cryogenic part of
the LNG process. In this process liquefaction is achieved by cooling the gas progressively
against propane and then a mixed refiigerant. The refrigeration process uses a similar principle
to that used in the domestic refrigerator.

Prior to entry to the liquefaction step, the feed gas is cooled against propane to minus 33°C
befote entering the scrub column. The function of the scrub column is to remove the heavier
hydrocarbon components of the gas (mainly propane and butane) that could freeze out in the
downstream equipment, Liquid hydrocarbons removed in the scrub column proceed to the
fiactionation unit, where the fiactions of propane and butane are separated out for separate

storage and expoit.

The propane and mixed reftigerant compressors for each new LNG train will be driven with a
single shaft General Electric type frame 7EA gas turbine equipped with a steam diiven starter
helper motor. It is proposed that waste heat be recovered from these gas turbine exhausts to

generate steam for the helper motors.

The natural gas is then fed into the main cryogenic heat exchanger and cooled to a temperature
of minus 144°C using mixed refrigerants as a cooling medium. Gas exiting the cryogenic heat
exchanger is first cooled in a heat exchanger against flash gas to minus 158°C and then
depressurised through a LNG expander tutbine. The power produced through this expander
tarbine will be fed into the plant wide power grid. LNG is further depressurised by flashing
into the nitrogen rejection column where the nataral gas which is now liquefied (LNG), is
further cooled to minus 163°C.

For this expansion, one new 120,0001113 storage tank will be constructed, which is nearly twice

the size of the four existing 65,0001113 tanks. The new tank will be of a double containment
type with a pre-stressed concrete outer shell and nickel steel inner shell. The tank will be
tocated within the existing LNG tank farm, but due to recent technological improvements, will
not require an earthen or rock berm as in the case of the existing LNG tanks.

With the LNG expansion project there will have to be upgrades of the utilities which supply the
support systems to the LNG trains. The systems which will be upgraded are the nitrogen
system, the instrument air facilities, demineralised water plant, fuel gas systems and fire and
gas protection systems. In addition the administration building, laboratories and sewetr system
will be relocated to an area further south to make room for the new LNG trains.

Associated Project Impact Factors

For construction of the new LNG jetty, a Dredging and Blasting Environmental Management
Plan will be prepared before the comnmencement of construction, to the satisfaction of the DEP,
on advice from the Department of Conservation and Land Management (CALM) and
Environment Australia (EA)

In the expanded facilities, the segregation and disposal of contaminated drainage differs from
that in the existing plant For areas where there is a higher risk of accidental oil contamination
(e.g. around pumps), spillage will be collected and reprocessed or disposed of at a DEP
approved liquid disposal site. Rain ingress o these areas will be minimised. For other plant



areas where there is a negligible 1isk of oil contamination, rainwater flowing into these areas
will be collected in the existing stormwater disposal system. This change in philosophy will in
effect separate out the areas where there is a high risk of contamination, and will therefore
improve the overall quality of stormwater and effluent exiting the site.

For the LNG expansion project, rock fill will be required for filling, road construction and
slope protection. WEL proposes to use the quarry sites to the south of the plant, which are
within the existing WEL leases. The total quantity of rock which will be required for project
purposes has not been accurately assessed, but requirements are likely to be of the order of
100,0001113. This represents only a small increase in the rock quantity that will be requited to
be removed as pait of the approved Domgas debottlencckin3g and second trunkline installation
project, which requires rock fill of the order of 0.8 to 2.0 m” fot rock armour protection of the
trunkline.

The design of the LNG expansion facilities will be in accordance with all appropriate Australian
and International Design Codes, including the Design and Engineering Practice Standards of the
projects technical advisers, Shell International Oil Products (SIOP). To achieve the best safety
managemént outcome for the project, WEL has incorporated the health, safety and
environmental aspects into its key decision making processes. The existing WEL plant operates
under a Safety Report regime which is approved under the Explosives and Dangerous Goods
Act 1961, WEL will update its safety report for the expansion project. The safety report
includes both a full risk assessment of the possible outcomes of possible hazardous events and
a safety management system for the ongoing maintenance of integrity of the safety systems.

WEL has recently established an Aboriginal Heritage Management Committee, which includes
members from the Aboriginal Community and the Aboriginal Cultural Materials Cornmittee, to
manage site disturbance and curation of heritage material associated with this expansion project.

The potential impacts of the proposal initially predicted by WEL in the PER document dated
November 1998 and its proposed management strategies are summarised in Appendix 4.

3. Environmental Factors

3.1 Relevant environmental factors

Section 44 of the Environmental Protection Act 1986 requires the EPA to report to the Minister
for the Environment on the environmental factors relevant to the proposal and on the conditions
and procedures to which the proposal should be subject, if implemented. In addition, the EPA

may make recommendations as it sees fit. _

The identification process to determine which of the preliminary environmental factors are
deemed relevant to this project is summarised in Table 2. :

Tt is the EPA’s opinion that the following are the environmental factors relevant to the proposal
which require detailed evaluation in this repoit:

(a) marine impacts - effects of construction dredging, spoil disposal and effluent discharges
on water quality, marine flora and fauna;

(b) greenhouse gases - increased emissions;

(c) air emissions - discharges to atmosphere, in particular nitrogen oxides;

(d) terrestrial vegetation and fauna - disturbance of new areas;

(€) 1isk (public health and safety) - introduction of new sources of risk; and

(f)  Aboriginal culture and heritage - possible disturbance of sites.

The above relevant factors were identified from the EPA’s consideration and review of all
environmental factors (preliminary factors) generated from the PER document and the
submissions received, in conjunction with the proposal characteristics (including significance of



the potential impacts), the adequacy of the proponent’s response and commitments, and the
effectiveness of current management processes which ensure that the factors will be
appropriately managed.

On this basis, the EPA considers that the preliminary factors of National Estate and historic ship
wrecks, noise, mangroves, mercury regeneration, solid waste, surface water, ground water
and other issues raised in the submissions can be adequately managed and do not require further
evaluation by the Environmental Protection Authority in this report. Table 2 summarises the
identification process of the relevant factors.

Details on the relevant environmental factors and their assessment are contained in Sections 3.2
-3.7. The description of each factor shows why it is relevant to the proposal and how it will be
affected by the proposal. The assessment of each factor is where the EPA decides whether or
~ not a proposal meets the environmental objective set for that factor.

3.2 Marine Impacts; Water Quality, Mar.ine Flora and Fauna

Description

Potential marine impacts from the jetty and shipping channel construction, and from the
operation of the LNG plant can be broadly categorised into the following areas:

. Dredging impacts
. Blasting impacts
. Dredge spoil disposal impacts

. Plant constiuction, shipping and operational impacts

‘1.  Dredging

The construction of jetty berth option 2, which is the preferred jetty option, will require the
removal of a total of 2 700 000 m’ of dredge spoil from dredging the jetty berthing pocket, the
widening of the existing shipping lanes, and the extension of the shipping turning basin (see
Fig 5). In addition to a trailer hopper dredge to remove the softer material, WEL proposes to
use a cutter suction dredge to cut and remove the hard calcareous substrate rock and therefore
reduce the need for blasting of this material. '

Marine benthic assemblages will suffer disturbance as a result of the dredging activities. The
unconsolidated carbonate sands over bare muds, which have sparsely distributed communities
of gorgonians, sponges, soft and hard corals, will be affected. The predominant fauna in these
areas includes burrowing polychaetes, crustaceans and echinoderms and molluscs.

Dredging operations will result in the formation of sediment plumes causing temporary and
localised increases in water turbidity and sedimentation. There is a potential for deaths of corals
on the adjacent boulder shores and limestone due to the increased sediment plumes. However,
findings from the 1995 LPG dredging marine monitoring programme (Le Provost Dames and
Moore, 1995), and subsequent annual monitoring programs (Woodside Offshore Petroleum,
1997 and September 1998), indicate a high level of tolerance of these inshore corals to sediment
loads. It is therefore expected that coral mortality, due to dredging plumes, will be minor.

10
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2. Blasting

Approximately 1 000 000 cubic metres of rock from the north eastern section of Star Rock will
need to be removed to a depth of minus 12.5 metres in the construction of jetty berth option 2.
Coral cover on Star Rock occurs on the opposite south western end, that is on the shallowest
part of Star Rock, and it is not expected that any significant coral communities will be directly

affected by the blasting,

Tt is also expected that limited marine blasting may be required during the dredging of the
shipping lanes, turning basins and jetty berths. WEL has stated that it will most likely use
packaged explosives made for marine blasting, which minimise residual toxic effects.
Detonation processes are usually complete, but a small portion of wax and the plastic coatings

from the explosives may remain.

The extent of mortality and injury from blasting to marine fauna depends on the size, depth and
composition of the explosive used. Death and injuries will be sustained to fish from marine
blasting, as well as any marine mammals that happen to be within the blast effect zone. Birds
might also be at risk from the marine blasting, but the injury would be confined to diving

species.

Estimates of lethal ranges and safe distances for fish and other marine animals can be
determined using a method used by the Canadian Department of Fisheries (ECOS Consulting,
1992). Figures 6 and 7 show the estimated blast effect zones for 10 kg fish and marine

marmnmals, respectively.

3.  Dredge spoil disposal

The Mermaid Sound spoil disposal grounds A and B, 5 km north west of the plant site (refer
Figure 1), were established in 1986 to accommodate WEL’s original shipping channel dredging
program. WEL obtained a sea dumping permit for the disposal of dredge spoil in this area
because it was defined as a natural sink and fairly stable with respect to sediment re-suspension.
These spoil grounds have been subsequently used by WEL on two occasions in 1989 and 1994
for construction of the LPG shipping berth. Some 700 000 m? of spoil was deposited from the
LPG jetty and ship basin dredging program (compared to 2 700 000 m?® for this expansion).

4. Plant Construction. Shipping and Operational Impacts

Hydrotesting of pipework and tanks duting construction will require the discharge of large
volumes of hydrotest fluid (up to 500 000m® may be required to be discharged in total) in a
aumber of events. WEL states that where possible, corrosion inhibitors and oXygen scavengers
will be avoided, WEL will submit the program of hydrotest discharges, detailing the volume,
toxicity and time period of each discharge, for DEP acceptance with notification to DEP piior to
each day's hydrotest discharge activities.

Tt is estimated that in total, 1 000m® of pickling liquors (weak acids with some neutralisers) will
be required to clean the mill scale off pipework and tanks This liquor is toxic to the marine
environment and WEL states that none will be released into the marine environment. The supply
contractor will dispose of the spent liquor offsite, in a manner acceptable to WEL and DEP.

There is an increased risk of spills and non-operational releases from the extra construction and
operational vessels servicing the project. The public risk from a non-operational release and
incident, from the extra shipping, will be assessed in the Quantified Risk Assessment being
conducted for the project. For the spills which pose a tisk to the environment, WEL has an
existing oil spill contingency plan to satisfy the requirements of the Marine Pollution
Convention (MARPOL) and WEL., which WEL states will be upgraded, to the satisfaction of
the Department of Minerals and Energy (DME) and Dampier Port Authority (DPA).
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The dredges, construction ships and opeiational LNG ships will have the potential to introduce
exotic organisms through the discharge of ballast water and contamination by sediment
remaining on the dredge from dredging outside Australia.

A small increase in sedimentation is also expected from the increased shipping as a result of
increased LNG exports.

For the operational phase of the project, the two cuirent liquids effluent discharge points into
Mermaid Sound will continue to be used, ie. the pipe discharge at the end of the LNG jetty and
the waste water culvert discharging into No Name Bay. No new liquid disposal points will be
constructed for the expansion project. Liquid effluent discharging into the marine environment
essentially comes from three sources; rainwater run off from the paved plant areas, process
discharges (sulfinol spills, firewater and hose water) and sewage effluent.

The proposed expanded facilities will have improved segregation of stormwater from potentially
contaminated catchments and, as a result of this separation and better process controls ovet
sulfinol spills, the discharge of sulfinol and oil into the marine environment will not increase in

proportion to the increase in production.

Submissions

Submissions received on marine impacts mainly required further information from WEL, which
has been provided in the proponent's response o submissions (Appendix 5). Types of
information requested included the jetty option chosen, the exclusion zones required, the
activities on Holden Point foreshore, the composition and toxicology of the antifoulant used on
LNG ships, the composition and toxicity of hydro-test fluids, the type of loads in the oil
contaminated water system and cumulative impacts, the evaluation of the quarantine repoits
from ships on exotic organisms and the results from the marine monitoring program.

Three of the main marine issues 1aised in the subrnissions were:

1. the specific measures required to minimise, monitor and manage turbidity from the
dredging and blasting of the shipping channels, and the impacts on the neighbouring coral
communities;

7 the effect of the disposal of dredge spoil in Grounds A/B on the recruitment, size
distribution and species shift on the neighbouring coral communities; and

3 the effect of the blasting of Star Rock and the resulting change to silt movement. The
long term effects to marine habitats further along the coast due to changes in the silt
distribution from blasting Star Rock and the increased sedimentation from shipping.

Assessment
The EPA’s objectives in regard to marine water quality, marine flora and fauna are to:
(1) Protect sensitive environments and species from hydrocarbon spills.

(2) Maintain the biodiversity of the sea floor and ensure that any impacts on locally significant
marine communities, including turtles, are avoided.

(3) Ensure dredging and blasting in inshore areas during jetty construction are managed so as
to avoid impacts on corals, particularly during coral spawning times.

(4) Protect the environment from significant impacts consistent with the Environment
Protection (Sea Dumping) Act 1981 and the London Dumping Convention 1981.

(5) Protect the adjacent marine environment from any impacts associated with foreign
organisms and chemical constituents contained in discharged ballast water (o1 attached to
hulls of vessels), consistent with current AQIS guidelines on ballast water.

(6) Ensure that there will be no significant impacts from disposal of hydrotest fluids or
pickling liquors.

This assessment of the impacts on the marine water quality, flora and fauna is broken down into

four areas as laid out below and evaluates the impacts from dredging the shipping channels,
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impacts from blasting, impacts from spoil disposal and impacts from construction, shipping and
operation of the additional LNG facilities.

Since public release of the PER, WEL has advised the EPA that it has chosen jetty berth Option
2 for the expansion of the LNG facilities. This option requires less dredge material (2 700 000
1 as opposed to 6 100 000 m°) to be removed, but will however require the blasting of 1 000
000 m° of matetial from Star Rock. Jetty berth Option 2 involves a spur from the existing LNG
jetty and as a result does not require any additional shoreline interference with the marine life in
that area. Jetty berth Option 2 also requires a shorter jetty extension and therefore will result in
a reduced exclusion zone and area of disturbance.

Environmental parameters of Mermaid Sound are assessed annually by WEL in the Chemical
and Ecological Monitoring of Mermaid Sound (CHEMMS) program, which has been ongoing
since 1986. CHEMMS has provided valuable baseline information on corals, intertidal
organisms, heavy metal accumulation in molluscs, mangrove dynamics, sedimentation of coral
communities and increases in Tri-Butyl Tin (TBT). Annual monitoring of the intertidal and
subtidal marine environment is carried out, including monitoring of oysters and sediments for
metals and hydrocarbons, and monitoring of corals, mangroves and 1ocky shores. Total
effluent pollutant loads and monitoring results are also provided. The CHEMMS report is
provided annually to the Department of Resources Development under the North West Gas
Development (Woodside) Agreement Act 1979, with copies provided to DEP and CALM.

Dredging
WEL has committed to prepare a Dredging and Blasting Environmental Management Plan
(DBEMP) to the satisfaction of DEP, on advice from CALM and EA, ptiot to jetty construction.

Dredging operations for the new jetty, which could last up to six months, will result in the
formation of sediment plumes which move with the tides and cause localised increases in water
turbidity and sedimentation on the adjacent corals. The corals in adjacent areas are species
which are tolerant to moderate levels of sedimentation from tidal flows and are not ecologically
significant (pers. comm. with C Simpson, CALM). Extensive monitoring of these assemblages
during construction of the LPG jetty and turning basin in 1995, found that coral mortality due to
dredging plumes, was minor.

Recent studies suggest that the effects of sediment on coral spawn are significant. WEL has
therefore undertaken not to dredge for a suitable time, as determined in consultation with

CALM, around coral spawning events.

However, during the months when the water temperature is high, the coral is under increased
stress and in response to submissions, WEL made additional commitments to; monitor the
neighbouring coral before and after dredging; minimise sediment generation by the use of
appropriate dredging methods; seck to manage dredge position to minimise sediment dispersion
to the shoreline; and in the event of significant mortality attributable to sedimentation, implement
a suitable programme of enhancing coral recruitment in the area.

The marine assemblages affected by the project in the construction of the shipping channel, are
sparsely distributed in the potentially affected area and widespread in Mermaid Sound. The
localised loss of these areas during the dredging is considered by the EPA to be of minor

impact.

Blasting

In the blasting of Star Rock, coral cover on Star Rock on the south western corner will not be
significantly affected by the blasting activities on the north east comner. Theie will however be
some increase in sedimentation from the blasting activities on these marine communities. The
blasting of Star Rock will largely involve the removal of calcarenite from below the sea bed and
a small quantity of granophyre from the rock itself. WEL states that it is unlikely that the
longshore movement of sediment will be changed.

Limited marine blasting will be required during the dredging of shipping lanes turning basins
and jetty berths. It is WEL’s intention to minimise blasting activities with the use of a cutter
suction dredge wherever possible, for the excavation of the sea bed. However specific blasting
of igneous rock will occur around Star Rock for jetty berth Option 2. :
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In regard to the impact of the blasting on marine life and mammals, the primary control will be
under the Dredging and Blasting Environmental Management Plan (DBEMP), which will
require DEP acceptance, on advice from CALM, prior to the commencement of the blasting and
dredging operations. The DBEMP will include procedures for a whale and turtle watch to be
maintained during blasting activities, the contiol of the release of plastic coatings into the
envitonment after each blast charge, the removal of fish subsequent to a blast, and the control of
overpressure impacts by the blast pattern.

The EPA considers that, provided the blasting is conducted under an agreed plan, the impacts
would be of a temporary nature and the marine environment has the capacity to recover.

Dredge Spoil Disposal

Prior to the LPG expansion and the construction of the LPG jetty in 1994, the recolonisation of
spoil grounds A/B was assessed by examining the sediments and benthic fauna which has
colonised the substrate since the last use in 1986. The findings of this study were that the range
of abundance, taxonomic richness and composition of the benthic fauna collected from the spoil
ground was very similar to that of the undisturbed control sites. Swurveys of the coral
communities adjacent to nearby islands were conducted between 1993 and 1994 and no
detectable coral mortalities were found soon after, or seven months aftes, the spoil disposal

operations.

Priot to disposal of dredge spoil, WEL will have to apply for a sea dumping permit which will
be assessed under the Environmental Protection (Sea Dumping) Act 1981 administered by the
Commonwealth Government.

The FPA considers that on the basis of monitoring results from previous spoil disposal
operations and the further assessment required for a permit, this current proposal for spoil
disposal is acceptable. :

Plant Construction, Shipping and Operational Impacts

Tn its response to submissions, WEL has stated that it will obtain DEP acceptance of its
hydrotest water discharge management plan, prior to the disposal of any hydrotest water. There
will be no release of pickling liquor into the marine environment, which will be disposed of by
the pickling contractor in a manner acceptable to both WEL and DEP. ,

A quarantine inspection report will be prepared for any dredge, prior to ariving in Pilbara
waters. The report will ensure that the vessel has a current de-ratting certificate and is free of
exotic organisms, and that there is minimal residual sediment contamination from previous
dredging operations. WEL will audit this process internally.

The disposal of liquid wastes from ships will not be permitted within the waters of the Dampier
Archipelago unless they are treated in accordance with the requirements of MARPOL, Annexe
IV, or pumped to the onshore gas plant’s waste management system. All construction vessels
will be required to have oil spill response plans which will be reviewed by the Department of
Minerals and Energy prior to commencement of the project. All vessels will also be required to
carry oil spill control equipment Dredges artiving in Australia will be required to comply with
the Australian Quarantine Inspection Services (AQIS) controls as to the dischaiges of ballast
water and sediment.

The NW Shelf LNG vessels have been using TBT free paint since they were constructed. The
six extra LNG ships required for this plant expansion will also be TBT free and probably utilise
a lower toxicity copper based paint or other improved equivalent available at the time the ships
are built.

Tor the plant operational areas WEL has improved the bunding of areas where there is a
possibility of oil contamination For areas where there is a higher risk of oil contamination, for
example around process pumps, the ingress of ram will be minimised. As a result, rainwater
rumnoff from bunded areas will generally be of a higher quality than at present and will be
disposed of through the stormwater system
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A small increase in sedimentation is also expected from shipping and high use areas around the
LNG load out berths.

The issue of the effects of light from the plant on turtle nesting and hatchlings was raised in
submissions. The closest nesting beach is 8-10 km away and WEL has stated that its activities
are expected to have a negligible effect on turtle nesting or hatching.

Fisheries Western Australia advises that it considers the approach set out in the PER to avoid or
mitigate harmful impacts from the project on the offshore environment, involving the
preparation of reporting, monitoring and management programmes, to the satisfaction of DEP,
is adequate. It also states that since the proposed addition is virtually a duplication of the
existing project, most of the environmental effects have already been observed and this should
facilitate future environmental management by the proponent

Summary
Having particular regard to the:

(a) preparation of a Dredging and Blasting EMP (DBEMP) to manage impacts on corals, fish
and sea mammals, WEL's commitments, and WEL's previous expericnce in the
construction of two jetties;

(b) disposal of dredged spoil in grounds A/B, the previous use of this area and the
requirement of a permit to do so;

(c) disposal of hydrotest fluids and the agreement of a hydro test water discharge
management plan; and

(d) that the LNG plant operates under a DEP licence and WEL reports annually on the
CHEMMS monitoring programine,

it is the EPA’s opinion that the proposal can be managed to meet the EPA’s environmental

objective for marine impacts.

3.3 Greenhouse Gases

Description

The context for Greenhouse gas emissions is global. The Greenhouse effect is a natural
phenomenon that warms the earth and enables it to support life. Greenhouse gases are those
gases which contribute to the Greenbouse effect. Over the past 200 years, human activity has
dramatically increased the amount of Gieenhouse gases in the atmosphere and this increase
continues today. While there is dissension within the scientific community over the climatic and
environmental effects of increasing levels of Greenhouse gases, the view of the
Intergovernmental Panel on Climate Change is that the balance of evidence suggests a
discernible human influence on global climate.

Australia’s Greenhouse Gas Targets

In response to the predicted impact of increasing levels of Greenhouse gases, International and
National targets limiting the increases in emissions have been set. At the Kyoto Climate Change
Conference in December 1997, the developed countries agreed to a collective target of at least a
5% decrease in Greenhouse gas emissions from 1990 levels by the years 2008 -2012. Australia
has particular national circumstances whereby it is a major net exporter of energy, it’s industries
are energy intensive and it has a high industiial growth rate. Within this agreement, Australia
was to limit its increase to no more than 8% over the same timeframe.

In the absence of any measures to reduce emissions of Greenhouse gases, Austialia’s emissions
are expected to increase by 43% from the 1990 levels, This is the figure which is shown in
Table 3 below as the 'business as usual' case. It is also expected that companies producing
Greenhouse gas will accept the Greenhouse Challenge and implement 'mo regrets'
jmprovements in their emissions, which will reduce the increase to 28% from the 1990 levels.
'No regrets' is a term used for measures that can be implemented by a company which are
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effectively cost neutral to a company, in other words it provides the company with returns in
savings which offset the initial capital expenditure that can be incurred.

Tn the Prime Minister's statement prior to the Kyoto meeting and with the approval of the
Commonwealth Cabinet, he states "We are prepared to ask industry to do more than they may
otherwise be prepared to do, that is, to go beyond 'no regrets’, minimal cost approach where
this is sensible in order to achieve effective and meaningful outcomes”. This can be achieved

by taking action both on-site and off-site.

The six Greenhouse gases which are covered by the Kyotd Protocol are carbon dioxide,
methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons and sulphur hexafluoride.

Table 3. National Greenhouse Targets (estimated influence of response
measures to attain the initial Kyoto target for Australia)

National Greenhouse Strategy| Factored Increase | Reduction Percentage
Target (based on 100 for

no change) for the

Year 2010
Business as Usual’ 143 v t
Implementation of 'no regrets’ 128 10.5% ?L
PM Statement of beyond 118 17 5%
'no regrets'
Inclusion of land use and trading - 108 24'.5%
Kyoto target
No change on 1990 emission level 100

The National Greenhouse Strategy (Commonwealth of Australia, 1998) provided some
information as to the implementation of the Kyoto Protocol strategy. There are no State or
project specific requirements in the National Strategy, although the strategy does detail
responsibility for measures for the Commonwealth, State and Ministerial Councils.
Implementation plans are to be developed by States and Territories as subsidiary documents to
the National Strategy. These plans are to be guided by the same principles which have guided

the National Strategy, namely:

. the need to have a Greenhouse response which is tailored to Australia's national interests;
. the need to integrate Greenhouse considerations with other government commitments;

. the pursuit of Greenhouse action consistent with equity and cost effectiveness and with
multiple benefits;

. recognition of the importance of partnerships between governments, industry and the
community in delivering an effective Greenhouse response; and

o the need for action to be informed by research.

In the assessment of the environmental factor of 'greenhouse gases' for the proposal, the EPA
considered the agreement reached by the Australian Government at Kyoto in December 1997
and the subsequent Kyoto Protocol which was signed on 29 April 1998. Tt also considered the
National Greenhouse Strategy (Commonwealth of Australia, 1998) which was released by the
Austialian Greenhouse Office in November 1998 and endorsed by the WA Cabinet on 5 August
1998 subject to four qualifications, which include: maintenance of international
competitiveness, differentiation within Australia, the ongoing nature of the basis for
Greenhouse Strategy and the cost of achieving greenhouse targets.
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Greenhousé gas emissions from the proposed Additional LNG Facilities

The major emissions of Greenhouse gases‘from the existing onshore gas plant are carbon
dioxide (CO,), nitrous oxide (N,0) and methane (CH,). CO, and N,0O are emitted as
combustion products from the various gas turbines and heaters which are used to power the
processing facilities. CHy is emitted from the process and the venting of natwal gas. CO,
comes onshore with the plant feed gas and comprises of approximately three per cent by
volume. All this CO, is removed from the gas stream prior to cooling to avoid blockage of
later sections in the cryogenic part of the LNG processing train.

CO, and other unwanted gases are removed from the process gas by the sulfinol unit in the
LNG trains. In this process, CO; is physically and chemically absorbed from the gas by the
sulfinol. The sulfinol solvent is regenerated for reuse and in this regeneration the carbon
dioxide and other gases are vented off in a separaie vessel. For this expansion project WEL
proposes to recycle this off gas back into the sulfinol unit and to burn the final off gas which
comes out from the reflux drum, to convert the unburnt CH, into CO, and therefore reduce the
total global warming potential. (The Inter governmental Panel on Climate Change has stated that
the global warming potential of methane is twenty one times that of carbon dioxide )

The break down of the current and expanded gas plant greenhouse emissions is shown in Table
4 Tt can be seen from this table that most (60%) of greenhouse gas emissions from the plant
come from products of combustion, ie. exhaust gas from the gas turbines and burners. WEL
considers that it is currently technically and practically impossible for these exhaust gases to be
cooled, compressed and disposed of in any energy efficient way. The only greenhouse gas
source where there is a possibility of recovery and reinjection into the ground, is the CO, which
comes from the sulfinol regeneration unit. The feasibility of this option is discussed in the

'Assessment’ section.

Table 4. Expected Greenhouse Gas Emissions (Mtpa CO, equivalent)

of Combustion

Existing CO, from feed gas 0.7 1.5 1.5
ex Sulfinol

Co-absorbed/vented HC 09 18 1.0
from Sulfinol

Seal oil co-absorbed/vented 008 0.16 01
gas.

Flaring | 02 0.3 0.3
Total _ 4.8 9.4 7.7

(LEP = Liquids Expansion Project)

28




For the LNG expansion project WEL has included three major improvements which will reduce
the Greenhouse gas emissions from what they would have been had no emission reduction
measures been implemented. Table 4 shows the breakdown of Greenhouse gas emissions in
carbon dioxide equivalents from the current gas plant plus the expansion with no emission
reduction measures, and from the proposed expanded plant with the emission reduction
measures in place. This Table shows that had no emission reduction measutes been
implemented, a total of 9 4 million tonnes per annum (Mipa) of carbon dioxide would have
been emitted. With the emission reduction measures in place this has been reduced to a total of
77 Mtpa of carbon dioxide. The emission reduction measures being proposed by WEL for this
expansion project are in three major areas.

The first new area is in the generation of additional power for the LNG comptessors. Frame 7
gas turbines (GT's) will be used instead of the current Frame 5's. These Frame 7 GTs operate
at a higher thermal efficiency of 33% instead of the 21% for the Frame 5's. The PER proposed
the retrofitting of waste heat recovery units to the existing power generation gas turbines, with
some co-firing for steam power generation. Due to a market diiven scale reduction of LNG
demand, the proponent has since advised that this part of the project has been revised to use
high efficiency aeroderivative GTs for power generation, instead of steam generation and steam
turbines. Greenhouse gas emissions from the project will however still be equivalent to that

proposed in the PER.

The second area where there is an emission reduction is in the flash gas that comes off from the
sulfinol unit. The flash gas will be recycled back into the sulfinol unit and any off gas from the
reflux drum, which still contains some methane gas, will be burnt to convert the methane which
has a high global warning potential, into carbon dioxide which has a lower potential.

The third area is in the installation of low emission seal assemblies in the main gas cOMPpressors
to reduce the leakage of methane into the circulating seal oil system WEL will also be
continuing to monitor the methane emissions from other parts of the plant and flares with a view
to reducing fugitive emissions.

The Greenhouse gas emission reduction measures proposed by WEL were to add an additional
$50 million of 'beyond no regrets' measures to the project. WEL has advised that because of
the scaled reduction of the project since the telease of the PER, this cost will now only be $15 -

20 million.

WEL signed a Greenhouse Challenge agreement with the Commonwealth Government on 18
November 1997 The Agreement covers a number of emission abatement techniques for
implementation in this and future projects.

Submissions

The submissions on Greenhouse gas relate mainly to the extent to which the additional capital
expenditure by WEL goes toward measures which are regarded as beyond 'no regrets'.

The other comment which was received was that the proponent needed to provide an action plan
of mitigation measures including forestry, re-injection and industrial processes which would
confribute to meeting the Greenhouse gas targets proposed in the Kyoto meeting in 1998.

The Australian Greenhouse Office supports the general framework for assessment proposed by
the EPA (see below) and recommended a strengthening of the requirements. The Office
expressed a strong interest in the option of reinjection of gases and requested that Western
Australia look at a regional approach for reinjection of carbon dioxide, encompassing other

proposed plants in the Pilbara region
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Assessment

The EPA considers this proposal to be a significant contributor to Western Australia’s
Greenhouse gas emissions, and its objectives in regard to this environmental factor, consistent

with the National Greenhouse Strategy, are to:

(1) Estimate the carbon dioxide equivalent emissions from the existing and the proposed new
plant.

(2) Mitigate Greenhouse gases emissions in accordance with the Framework Convention on
Climate Change 1992, and in accordance with established Commonwealth and State
policies. (Bnvironmental Protection Authority Intetim Guidance #12 'Minimising
Greenhouse Gas Emissions', (EPA, 1998c¢)).

(3) Minimise Greenhouse gas emissions in absolute terms and reduce emissions per unit

~ product to as low as reasonably practicable with comparisons to other LNG processes.

(4) Estimate the gross amounts of Greenhouse gases that may be soaked up from sink
enhancement programimes.

The EPA has also considered fuel efficiencies of the WEL LNG process in relation to the other

LNG processes used in other plants.

One of the stated objectives of WEL's environmental policy is to seek continuous improvements

in encrgy efficiency and WEL has stated that this expansion project will improve the fuel

efficiency of its plant from 92 9% to approximately 94%. This puts it ahead of the four other
commercially available LNG processes as shown in Table 5 below

Table 5. Fuel Efficiencies of WEL's LNG Process for 2 Trains, Utilities,
General Facilities, Storage and Loading in comparison to other LNG Processes

(1997)

efficiency * | (approx)

*  HHV products/HHYV feed

Also considered is the view that where LNG is used to replace coal or oil fired power
generation in East Asia, there is a net reduction in global Greenhouse gas contribution. The
Commonwealth Scientific and Industrial Research Organisation (CSIRO) has conducted studies
for WEL to quantify the life cycle advantages of natural gas over coal and oil (CSIRO, 1996a,
19982). These studies concluded that for fuels buint to produce electricity in Japan, the use of
LNG resulted in 493 kg CO, per Mega Watt hour (MWh) gener ated compared with 728 kg CO2
per MWh (i.e. 48% more emissions) and 865 kg CO, per MWh (i.e. 75% more emissions)
generated for oil and coal respectively. This implies a substantial global benefit from the use of

LNG as a substitute fuel.

WEL states in its PER that it has signed the cooperative agreement with the Commonwealth
Government as part of the Greenhouse Challenge Program. As part of the Agreement WEL has
made commitments to address its greenhouse gas emissions in the existing and future facilities
by measures which monitor gieenhouse gas emissions, set standards in the design and
operation of existing and future facilities, seek continuous improvements in energy efficiency,
and provide an annual report to the Commonwealth Government on the progress of the action

plans and an update of the inventory of emissions.
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From Table 4 it can be seen that the main contributor (60%) of greenhouse gas emissions from
the plant is the products of combustion from the gas turbines which provide general power and
power to the LNG compressors. It is not currently feasible to collect the hot turbine exhaust
gas, cool it, compress it for transportation and dispose of it in an energy efficient way. The
only gas from the LNG plant where there is a possibility of collection, compression and
disposal is that gas which is emitted from the regeneration of the sulfinol unit.

WEL has also looked at alternative methods of disposing of the CO, generated by the sulfinol
unit. Tt investigated the collection, compression and transmission for reinjection of carbon
dioxide gas from the sulfinol recovery and combustion unit. WEL looked at reinjection of the
gas into two disused gas fields, on the North West Shelf. The cheaper of the two options is to
compress the CO, and pipe it 220 km down the coast to gas fields owned by third parties_ at
Tubridgi at a cost of A$270 million. Reinjection is not totally effective as the power required
for compression and transmission will require the generation of further greenhouse gases.

WEL also looked at the use of biomass offsets (CSTRO, 1996b), (such as the planting of forest
trees) which sequester CO,. It identified that the most effective and efficient method for the
utilisation of offsets in the planting of forests was in the use of wood from the forests for the
generation of energy in place of fossil fuel.

WEL is cuzrently undertaking a more detailed feasible study on plantation establishment for use
as a greenhouse gas sink. The issue of Greenhouse credits given to companies investing in
forestry projects has not been determined by the Australian Greenhouse Office as a matter of

policy and therefore WEL is not able to determine its most cost effective Greenhouse mitigation
strategy until these offsets have been determined. Asa result no commitments have been made

by WEL as to reinjection or tree planting.
However, notwithstanding the eneigy efficiencies and recovery systems planned for the
expansion project, the increase in CO, emissions will be 2.9 Mitpa which would increase the

total emissions for the LNG plant to 77 Mtpa. This total emission figure is not insignificant in
the scale of Australia’s total greenhouse gas emissions and it represents a figure of 1 4% of the

total Australian emissions.

Summary

The EPA commends WEL for providing a categorisation of its greenhouse gas emissions and
estimates of efficiencies, and investigating the option of reinjection, all of which aided its

decision making

The EPA also commends WEL on the improvements proposed in the recovery and combustion
of sulfinol gas, and reduction of fugitive emissions of methane. These measures along with
waste heat recovery will greatly reduce greenhouse emissions.

The proposed expanded LNG facilities will be incorporated into WEL's existing Greenhouse
Co-operative Agreement. WEL has also undertaken to conduct a mote detailed study of
forestry options as pait of its ongoing greenhouse gas reduction strategy.

Having particulat regard to:
(a) the total amount of Greenhouse gas emitted by the expanded LNG plant which will make
it a significant (1.4%) contributor to Australia’s total Greenhouse gas production;

(b) WEL's commitment to include energy efficiency improvements and greenhouse gas
reduction measures, which will result in an 18% reduction in greenhouse gas emissions;

and
(c) the incorporation of the expanded LNG facilities into the Greenhouse Challenge program,
the EPA considers that WEL has met the EPA's objectives of estimating, monitoring and
minimising the emission of greenhouse gases fo1 this proposal.

Tt is the EPA’s opinion that the proposal can be managed to meet the EPA’s environmental
objective for greenhouse gases, provided that WEL, as part of its ongoing greenhouse gas
reduction strategy, undertake a study of forestry and other offsetiing or reduction measures to
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reduce its total greenhouse gas emissions. It should report progress on these investigations as
part of its reporting process (o the Greenhouse Challenge Office.

3.4 Air Emissions

The main air emissions from the onshore gas plant with a potential to cause an offsite impact are
oxides of nitrogen (NO,) which are generated during the combustion processes in gas turbines,
process furnaces and flares. The potential environmental impacts are health effects associated
with NO, and photochemical smog formation at the nearby towns and public areas as a result of
NO_ and hydrocarbons emissions. Other minor emissions are sulfur oxides (SO,), hydrogen
sulphide, hydrocarbons (benzene, odour), particulates and dark smoke (visual) from the flares.

WEL is a participant in the Pilbara Air Quality Study (PAQS) currently being undertaken,
under the coordination of the DEP, to provide meteorological and air quality data to enable the
development of models for the purpose of assessing the individual and cumulative air emission
impacts from industrial development. The data and models were not available in time for this
assessment. The DEP recommended the use of a 'best estimates’ modelling approach (sec
below) to provide pollutant concentrations, on the understanding that WEL will undertake

further modelling as part of the PAQS to confirm the estimates

Photochernical Smog

The potential to form nitrogen dioxide and photochemical smog in the townships of Karratha
and Dampie1 is assessed in the PER. Photochemical smog is characterised by high
concentrations of ozone (O,) at ground level. It forms when air pollutants, principally nitrogen
oxides and reactive organic compounds, react together for a few hours under the influence of
sunlight and high temperatures. Ozone at high concentrations can reduce lung function and
exacerbate asthmatic conditions in people.

To improve the understanding of the effect of NO,, ozone and airborne particles as a result of
the LNG expansion project on the regional air quality, WEL commissioned the CSIRO to
perform air pollution modeiling to evaluate the ground level concentrations in the townships of

Karratha and Dampier (CSIRO, 1998b). The cumulative impact from the expanded LNG plant
and the Hamersley Iron power station was modelled The results of the modelling of emissions

from the expanded LNG plant are shown in Table 6 below.

Table 6. Comparisons of the air quality modelling results (1-hour averages) at
Dampier and Karratha with DEP(WA) accepted air quality criteria (one hour
average unless stated)

Parameter NOx(ppb) [ NO, (ppb) Ozone | Particles
(ppb) less than 10
microns in
| diameter
Dampier (maximum level) 32 21 36 2
Karratha (maximum level) 11 8 39 2
Maximuim ground level 48 28 47 6
concentration ,
Ambient Air National Environment - 120 100 50 (24 hour)
Protection Measure (NEPM)

The results indicate that the NO,, ozone and particulate levels from the expanded gas plant are
well within the hourly average ambient air criteria defined in the National Environment
Protection Measure (NEPM). Note that the modelled particles are 'secondary particles' formed
by atmospheric reaction and do not include primary particle emissions like smoke, which is

addressed below.
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WEL also condncted further modelling to include the potential gaseous emissions from three
possible chemical plants which could locate on the Burrup Peninsula. The results show that,
with the addition of other potential sources of NO, and reactive organic compounds currently
planned for the region, ground level concentrations of pollutants will only be marginally
“ncreased at the town sites (assuming that natural gas is the main fuel used in these possible
plants). The use of steam generation for power instead of installing gas turbines will see only a
729% increase in NO, emissions for a doubling of plant output.

WEL has undertaken to install low NO, burners on all new gas fired equipment to meet the
normal operational level of no greater than 70 mg/Nm® NO,, which is the level prescribed in
EPA Guidance Statement No 15 for ' Emissions of Oxides of Nitrogen fiom Gas Turbines’

(EPA, 1998a)

Sulfur Oxides (SO,)

North West Shelf gas produces negligible sulfur dioxide emissions when combusted.
However, the curent sulfinol regenerator vent gas contains approximately 40 mg/m’ of
hydrogen sulphide (licence allows 100 mg/m®). For the expansion project this hydrogen
sulphide will be converted to sulphur dioxide (SO,) with the thermal combustion of the sulfinol
vent gas. Whilst reducing the emissions of hydrogen sulphide, the emissions of SO, will
increase to close to the licence limit of 100 mg/m®. The total SO, airshed load will be about
0.108 tonnes per day per train, or a total annual load of 79 tonnes from the two additional
trains. WEL considers that the increase in sulphur dioxide emissions will not cause any
significant increases in ground level concentration of SO, at Karratha or Dampier (pets. comm
S Waller) and will not result in airshed concentrations above applicable Australian ambient

standards.

Other Emigsions

The expansion of the LNG plant will not include the construction of any new flares. The
generation of dark smoke from process upsets can be expected to increase with the addition of
fwo trains. Dark smoke emissions from the plant are reguiated and monifored under the plant’s
licence conditions. Under this licence, WEL has committed to investigate datk smoke reduction
technologies, e.g. use of steam. The expanded plant will continue the monitoring of dark
smoke emissions and reporting of exceedances. In general, flaring is associated with stabiliser
compressor trips, the Goodwyn platform trips, LPG extraction, plant shutdowns and start-ups.

The majority of hydrocarbons discharged from the sulfinol regeneration . vent are
atmospherically unreactive alkanes. A small quantity of reactive hydrocarbons, mainly aromatic
e g. benzene, toluene and xylene, are also emitted. WEL states that, on the basis of modelling
performed, the levels of benzene in the surrounding region will be well below those considered
acceptable for residential areas. WEL further states that the installation of a thermal combustion
unit for the expansion project will effectively climinate emissions of aromatic hydrocarbons

from the sulfinol regeneration vent.

WEL has been proactive in removing ozone depleting substances from the plant site in
accordance with the requirements of the i ommonwealth Ozone Protection Act 1989 and the
WA Environment Protection (Ozone Depletion) Policy 1993, As a result, most hard ozone
depleting substances have already been phased out of the gas plant.

Dust will be generated from rock quartying and ground pieparation activities, with the potential
to affect native vegetation and adjoining land usecrs. WEL has stated that it will use dust

minimisation methods, e.g. water trucks and sprays, to minimise impacts during construction.
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Submissions

The two main submissions on air emissions were:

1.  WEL designing its plant to allow for progressive reductions in air emission limits to allow
for a best practice license, and

2. acommitment by WEL to be involved in the Pilbara Air Quality Study currently being
undertaken by the DEP and to validate the preliminary modelling with data from the air
quality studies. .

Assessment

The EPA’s objectives in regard to air emissions are to:

(1) Protect the ozone layer in accordance with policies and requirements of C\ ommonwealth
Ozone Protection Act 1989 and the WA Environment Protection (Ozone Depletion) Policy
1993.

(2) Protect the surrounding land users, such that dust emissions will not adversely impact
upon their welfare and amenity or cause health problems.

(3) Ensure that emissions of NOx, SOx, hydrocarbons, toxics, particulates and smoke are
assessed and meet acceptable standards and requirements of the Environmental Protection
Act 1986.

(4) Ensure that all reasonable and practicable measures are taken to minimise discharges of
NOx, SOx, hydrocarbons, toxics, particulates and smoke.

(5) Ensure that conditions which could promote the formation of photochemical smog are
managed to minimise the impact.

WEL has committed to install low NO, burness to all the new gas fired equipment installed in
the expansion project in order to meet the AEC/NHMRC guidelines (AEC/NHMRC, 1985) of
70 mg/Nm? NO_for gas turbines greater that 10 MW.

The results of the preliminary modelling carried out show the predicted levels of nitrogen
dioxide, ozone, particulates (<10 microns) at the townships of Karratha and Dampier will meet
established ambient standards for the project. It should be noted that this preliminary modelling
was based on 'best estimates' and needs to be validated when the current collection of local
airshed data is complete. In its response to submissions, WEL states that it will provide
opetational and capital support to PAQS and confirm the predictive air modelling results as part

of PAQS.

WEL submits annual reports pursuant to section 11(2) of the North West Gas Development
(Woodside) Agreement Act 1979 on its environmental investigations and monitoring carried out
duting the preceding year. Gaseous emissions from exhaust stacks and process vents are
reported, along with exceedances of the emission licence limits, including dark smoke and

flaring.

Summary
Having particular regard to:
(a) 'WEL currently operating its plant within its licence limits;

(b) predictive air modelling which indicates that the levels of nitrogen dioxide, ozone and
particulates (<10 micron) at Dampier and Karratha are well within NEPM standards;

(c) WEL undertaking to install commercially available low NOx burners on all new gas fired
equipment; and
(d) WEL utilising dust minimisation methods during construction,

it is the EPA’s opinion that the proposal can be managed to meet the EPA’s environmental
objectives for air emissions.
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3.5 Terrestrial Vegetation and Fauna
Description

Vegetation

The Burrup Peninsula has a rugged topography dominated by steep bare rock piles and narrow
valleys. The main topographic feature to be disturbed by the proposed expansion are rock piles
and scree slope formations within the existing lease areas, adjacent to the existing quarry arca
and in the adjoining buffer area. The vegetation of the Burrup Peninsula has been previously
desctibed and mapped in a study by Blackwell and Cala (1979), as reported in the original
NWS development project draft environmental impact statement (Woodside, 1979).

No Declared Rare Flora under the Wildlife Conservation Act 1950 (WA) have been recorded on
the Burtup Peninsula. However five species of Priority Flora are known to exist on the
Peninsula, which is also known to have a very diverse flora for its size (Astron Environmental,
1997)

Vegetation surveys have been conducted in all areas where land disturbance is to take place.
These surveys have been undertaken to ascertain existing vegetation units, and whether any
Priotity Flora, or restricted or unique communities could be affected. The areas to be disturbed
also support several introduced weed species eg. Buffel grass, Kapok bush and Ruby Dock.

The existing leases south of the gas plant have been used in previous expansion projects for
laydown areas. As a result, these areas have been cleared and any further impact on vegetation
will be minor. The existing quarry to the south west of the plant will be used mainly as sources

of rock for road construction and slope protection

The main new area of disturbance will be the areas between the existing quarry site and the
existing southern laydown atea (see Figure 3). This area includes rocky hills and drainage
gullies, and there i$ a diverse 1ange of plant species over this area including two Priority Flora
species (Brachychiton acuminatus and Terminalia supranitifolia). 1t is anticipated that most of
this area will have to be quarried for rock for the second trunkline project which was approved

by the EPA in May 1998 (EPA, 1998d).

Another area that will be disturbed is the sand plain at Holden Point. This area was proposed to
be disturbed by the second trunkline project and used as a loadout area for the rock for pipeline
cover, This area contains two basic vegetation types, grasses in the sandplain area on the
seaward side and low sciub further up in soil pockets. It is expected that further invasion of

weed species into the disturbed areas may occur.

WEL has undertaken to liaise with CALM prior to the destruction of Priority Flora. Any area
modified for laydown purposes will be left in a condition that does not compromise the existing
surface drainage patterns. WEL has also undertaken to prevent the spread of weeds by the
washing down of construction vehicles if they leave formed roads. WEL will continue the
existing flota surveys over its lease areas and report the findings in the annual flora study as
part of its reporting obligations under Section 11 of the North West Gas Development

(Woodside) Agreement Act 1979

Terrestrial Fauna

A total of eight fauna suiveys have been undertaken between 1979 and 1997 on the Burrup
Peninsula (Woodside Offshore Petroleumn Pty Ltd, 1997). From these surveys it is considered
that the fauna on the Peninsula is relatively well known. The Pilbara Olive Python (POP),
protected under the Wildlife Conservation Act 1950, is the only rare fauna species known fo
exist on the Burrup Peninsula. However recent unpublished work by CALM (pers com. M
Trudgeon) has recorded undesciibed snail species, some of which are very localised.

Seven priority listed bird species are found on the Burrup Peninsula. The Burtup is among the
furthest South recorded breeding sites of the Jabiru, or Black Necked Stork, and is near the
southern limit of the Brown Booby The domestic pigeon is the only recorded exotic bird

species
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Submissions
Comments received on terrestrial vegetation centred on four main areas:

1.  That the previous Blackwell and Cala (1979) vegetation and flora study was dated and did
not provide WEL with a good understanding of the conservation status of vegetation
communities and that further industrialisation will cause a loss of the overall integrity of

the Burrup biological systems.

2. With respect to the introduction and control of weeds on the plant lease atea, that there
needed to be a coordinated weed survey on the Burrup Peninsula, and that a management
strategy was required to prevent the propagation of weeds further along the Peninsula.

3. With respect to the use of the sandplain area at Holden Point, that only 0.8 hectares of
sandplain existed on the Burtup Peninsula and that an alternative to disturbing Holden

Point should be sought.

4. Withespect to acid precipitation from SO, emissions from the plant site, that there would
be possible effects on aquatic systems eg. freshwater pools and crustacean fauna.

Assessment
The assessment arca is the newly disturbed areas within the WEL lease area and the 100m metre
buffer strip to the south.

The EPA’s objectives in regard to the assessment of this environmental factor are to:

(1) Maintain the abundance, species diversity and geographical distribution of terrestrial
fauna.

(2) Protect threatened fauna and their habitats, consistent with the provisions of the Wildlife
Conservation Act 1950 and the Commonwealth Endangered Species Protection Act 1992.

(3) Maintain the abundance, diversity, geographical distiibution and productivity of
vegetation communities.

(4) Protect Declared Rare Flora consistent with the provisions of the Wildlife Conservation
Act 1950 and the Commonwealth Endangered Species Protection Act 1992.

The EPA provided advice to Government in Bulletin 801 (EPA, 1995) on the Burrup Peninsula
Draft Land Use and Management Plan. This plan proposed that conservation areas, terrestiial
and marine, be set aside on the Burrup Peninsula and areas allocated for industry. The EPA
recognised that the Burrup Peninsula has a 1ange of outstanding conservation and human values
that require protection and management, and also acknowledged the importance of the area to

the future economic development of the region.

The Draft Plan was revised and the Final Burtup Peninsula Land Use Plan and Management
Strategy (BPMAB, 1996) was produced in September 1996. This project proposal is
considered to be consistent with land identified for industrial use in this Final Plan.

The EPA recognises that the previous 1979 vegetation and floia study is now dated and does
not provide a good understanding of the conservation status of vegetation communities. It will
support any proposal by DRD and CALM to coordinate vegetation and weed surveys for the
Burrup Peninsula. WEL has undertaken to participate in an appropriate study and to contribute
its knowledge to these surveys, to increase knowledge of vegetation communities and
distribution. WEL will continue the existing flora surveys over its lease areas and report the
findings, as mentioned earlier. .

The EPA previously assessed the disturbance of the sand plain at Holden Point where a new
loadout jetty will be required and the new rock quatry area to the east of the existing quarry for
the second trunkline expansion, and found the impacts to be manageable under an
environmental management plan (EMP). The additional area disturbed for this expansion
project will not be significantly different to laydown and quatry areas previously approved. On
the basis of the commitments by WEL to liaise with CALM prior to the destruction of Priority
Flora, the EPA believes that the impacts can be managed under WEL's existing EMP.

36




In regard to the control of weeds on the Burrup Peninsula, the EPA sees the response 1o
submissions by WEL to institute a weed management stialegy within the project area, and to
continue to monitor weed introductions and where possible, control weeds on all project areas,
as an appropriate response. As to a weed survey for the whole Burtup Peninsula, the EPA
recognises that wind and other factors are responsible for the dispersal of weeds along the
Peninsula. WEL has stated that it will consider participation in appropriate joint
industry/government weed survey or weed research, and the EPA sees this as appropriate.

On the issue of acid precipitation, WEL has subsequently advised that the low levels of SO, m
the gas emissions (79 tonnes per annum for two trains) and the highly ephereral nature of the
rainfall, will result in almost negligible levels of acidity in any precipitation as a result of the
high dilution 1ate. The EPA is aware that the aquatic systems, e.g freshwater pools and
crustacean fauna, comprise a minor part of the terrestrial environment on the Burrup Peninsula
and concurs with WEL's advice on the possible effects of acid precipitation.

WEL monitors the levels of abundance of native fauna adjacent to, and at some distance from,
the LNG plant , to determine any changes in levels and reports the findings as part of its
reporting obligations under Section 11 of the North West Gas Development (Woodside)
Agreement Act, 1979. The surveys of reptiles, mammals and frogs are conducted by trapping
and spotlighting. Notwithstanding the variability and complexity of fauna distributions, WEL
has found few statistically significant effects from the operation of the plant.

Summary

Having particular regard to:

(a) the utilisation of previously disturbed areas for this project;
(b) WEL's performance on previous expansions; and

(c) the proposed expansion of the LNG plant is consistent with the Burrup Peninsula Land
Use Plan and Management Plan (BPMAB, 1996),

it is the EPA’s opinion that the proposal can be managed to meet the EPA’s environmental
objectives for terrestrial vegetation and fauna. It recommends that joint industry/government
vegetation and weed surveys be coordinated for the Burrup Peninsula.

3.6 Risk (Public Health and Safety)

Description

A preliminary 1isk assessment (PRA) was conducted by WEL for this expansion project. This
assessment built on previous risk assessments which have been conducted for the plant since its
start up, and which have been previously accepted by the Department of Minerals and Energy as
representing the risks from the plant.

The individual risk levels were modelled so as to determine whether they met the EPA Interim
Guidance Statemnent No. 2 'Risk Assessment and Management: Offsite Individual Risk from
Hazardous Industrial Plant', (EPA, 1998b). The resulting individual risk contours and the
public exclusion zone are shown in Figure 8 Societal risk is not addressed as the adjacent area
is zoned industrial or conservation, and large numbers of people are not encouraged into the
area.

WEL operates under a Safety Report and Safety Management System (SMS) regime, which is
approved pursuant to the Explosives and Dangerous Goods Act 1961, and meets the National
Standard for the Control of Major Hazard Facilities (NOHSC, 1996).

WEL has stated that it will prepare a Project Risk Management Plan which will outline the
processes to be applied in the assessment and reduction of risks ~WEL has committed to
updating the PRA into a final quantitative 1isk assessment (QRA), to include the additional LNG
facilities being constructed for this expansion, as part of the update of its Safety Report. The
SMS will also be updated to include the additional facilities, as part of the update of the Safety

Report.
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Figure 8 -Individual Risk Contours of the expanded plant

Submissions

Two items on risk were raised in the submissions to the PER. The first item was that WEL
should assess and manage the additional 1isks from activities during construction. This is as a
result of the introduction of large numbers of contractors onto the operating plant site, and plant
tie-ins, which will increase the risk of an incident.

The second item was that as pait of the detailed QRA and update to the SMS required prior to
plant commissioning, WEL should look at the knock-on effects between trains, common mode

failures and threats to the domestic gas supply.

Assessment

The EPA’s objectives in regard to the assessment of this environmental factor are to ensure that:

1. Riskis assessed and managed to meet the EPA’s criteria for off-site individual fatality risk
in EPA Bulletins 611 and 627, the Interim Guidance #2 for 'Risk Assessment and
Management: Offsite Individual Risk from Hazardous Industrial Plant' (EPA, 1998b),
and the DME’s requirements in respect of public safety.

7. Public risk associated with implementation of the project is 'as low as reasonably
practicable' (ALARP), and in compliance with the criteria
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3 The Safety Management System for the expanded plant includes the additional plant
operations and complies with the National Standaid for the Control of Major Hazard

Facilities (NOHSC, 1996).
The EPA's individual risk criteria which apply to the LNG plant are the risk to neighbouring

industry (proposed Gorgon LNG plant to the south), and to the adjacent public areas in the
buffer zones (road to Withnell Bay). Ciiteria as stated in the EPA Guidance #2 (EPA, 1998b),

which apply are as follows:

(@) Risk levels from industrial facilities should not exceed a target of fifty in a million per year
at the site boundary for each individual industry, and the cumulative risk level imposed
upon an industry should not exceed a target of one hundred in a million per year.

(b) A risk level for any non-industrial activity located in buffer zones between industrial
facilities and residential zones of ten in a million per year or less, is so small as to be
acceptable to the Environmental Protection Authority.

The individual iso-risk contours for the expanded LNG plant, and including the previously
approved expansions, are shown in Figure 8. They show that the individual 1isk level at the
fenceline with the proposed Gorgon Project is much less than the 50x10°° fatalities per annum
criterion, and the 1isk level at the neighbouring public road is less than the 10x 10 fatalities per

annum criterion.

The EPA considers that the additional risk from the NG Trains 4 and 5 has been assessed in
the PRA, and that the resulting cumulative iso-risk contours for the expanded plant meet the
individual risk critetia as stated in Guidance Statement No. 2, as to industrial plant and public
areas. Residential risk is not an issue because of the distances to the nearest town.

WEL has committed to finalising the QRA, Safety Report and SMS prior to start-up, to the
satisfaction of the Department of Minerals and Energy Tn its response to submissions, WEL
has stated that it will look at common mode failures as pait of the QRA.

As a result of the added activity around an operating plant during the construction period, WEL
has agreed to include the risks from construction in its Risk Management Plan, prior to the

commencement of construction.

The EPA also has the objective of reducing plant risks to ALARP, and the use of hazard
identification during the process design and project specification stages, should ensure ALARP

is implemented.

Summary

Having particular regard to:

(a) the increase in tisk from the addition of two LNG trains;

(b)  the PRA showing that the expanded LNG plant meets the EPA risk criteria;

() the robustness of the safety report and management systems already in place for the
existing LNG plant;

(d)  the undertaking of a full QRA and updating of the SMS by WEL prior to
commissioning; and

(e) ?le commitment by WEL to include the tisks fiom construction in its Risk Management

an,

it is the EPA’s opinion that the proposal can be managed to meet the EPA’s environmental
objective for 1isk (public bealth and safety).
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3.7 Aboriginal Culture and Heritage

Description

Abotiginal rock art sites on the Burtup Peninsula are recognised as being of international
importance. These sites have both an archaeological and ethnographic value. A comprehensive
Aboriginal site survey was conducted over a wide atea of the Burrup Peninsula by the WA

Museum in 1979,

Following the completion of an archacological survey report (McDonald Hales and Associates,
1997), WEL made a submission to the Aboriginal Cultural Material Committee (ACMC) for the
purpose of making an application under section 18 (2) of the Aboriginal Heritage Act 1972, to
disturb Aboriginal sites on the proposed additional lease areas. The Minister for Aboriginal
Affaits granted WEL conditional permission in May 1998 to disturb Aboriginal sites within the
project land areas and has endorsed WEL's site management plan.

An Aboriginal Heritage Management Committee has been established to oversee the
development and implementation of the site management plan, in conjunction with WEL. This
committee has involvement from the Aboriginal community, the Registrar of Aboriginal Sites

and a representative from the ACMC.

Submissions

One of the submissions received suggested that during the construction period there should be
community consultation and updates on a regular basis, on heritage developments and other
community issues. WEL has considered the suggestion and has stated that there will be a
number of community consultations during the construction period.

On Aboriginal heritage issues, a comment was made that there is no information on what will be
done with the culturally significant heritage materials on the Burrup Peninsula, and that a panel
of eminently qualified persons be appointed to consider the best way to creale a government
sanctioned heritage museum for the whole Burrup Peninsula.

There was also the question of the culturally significant heritage materials in the area and the
issue of security during the construction period.

Assessment

Social impacts associated with the construction workforce, insofar as it does not directly affect
the biophysical environment, cannot be considered as a relevant factor under the definition of
'environment of the Environmental Protection Act 1986. Social impacts were included in the
Guidelines to enable an assessment under the Commonwealth Environment Protection (Impact
of Proposals) Act 1974 The EPA’s objectives in regard to the assessment of this
environmental factor are to comply with the Aboriginal Heritage Act 1972 and other statutory
requirements in relation to areas of cultural or historical significance, and to ensure that changes
to the biological and physical environment resulting from the project do not significantly affect
cultural associations with the area.

WEL has established an Aboriginal Heritage Management Committee to oversee the

jmplementation of a site management plan for site disturbances on the lease area and the proper
curation of cultural materials removed. The Aboriginal Affairs Department has advised that

WEL has satisfactorily addressed Aboriginal heritage issues.

As to the potential impact on Aboriginal rock carvings from construction workers visiting
sensitive areas, WEL has stated that all construction workers will be educated concerning the
nature of, and regulations protecting, heritage sites on the Burrup Peninsula.

Summary

Having particular regard to the Aboriginal heritage issues in the removal and cuiation of
materials, and to the establishment of the Aboriginal Heritage Management Committee and a site
management plan, it is the opinion of the EPA that the proposal can be managed to meet its

environmental objective for Aboriginal culture and heritage.
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4. Conditions

Section 44 of the Environmental Protection Act 1986 requires the EPA fo report to the Minister
for the Environment on the environmental factors relevant (o the proposal and on the conditions
and procedures to which the proposal should be subject, if implemented. In addition, the EPA
may make recommendations as it sees fit (Section 7).

Tn developing recommended conditions for each project, the EPA’s preferred course of action is
to have the proponent provide commitments to ameliorate the impacts of the proposal on the
envitonment. WEL has provided a number of commitments for this project which have been
consolidated in Appendix 1. These commitments weie considered by the EPA as part of its
assessment of the proposal, and following discussion with the proponent the EPA and WEL
agreed on three additional commitments.

The EPA recognises that not all of the commitments are written in a form which makes them
readily enforceable, but they do provide a clear statement of the action to be taken as part of the
proponent’s responsibility for and commitment to continuous improvement in environmental
performance. The commitments have been consolidated to ensure enforceability, and form part
of the Conditions to which the proposal should be subject if it is to be implemented.

Having considered the proponent’s proposed management strategies as attached in Appendix 4,
and the information provided in this report, the EPA has developed a set of conditions which it
recommends be imposed if the proposal by WEL to construct additional LNG processing trains
at its onshore plant, is approved for implementation. These conditions are presented in
Appendix 1. Matters addressed in the conditions include:

(a) the proponent shall fulfil the commitments in the Consolidated Commitments Staternent
set out as Schedule 2 to the recommended Conditions in Appendix 1;

(b) that the proponent shall demonstrate to the requirements of the Environmental Protection
Authority, that there is in place an environmental management systenmnt;

(c) that prior to commissioning, the proponent shall prepare a Greenhouse Gas Emissions
Management Plan to ensure that “greenhouse gas” emissions from the project arc
adequately addressed and that best available efficient technologies are used;

(d) that at least twelve months prior to decommissioning, the proponent shall prepare a
Decommissioning and Rehabilitation Management Plan to the requirements of the
Environmental Protection Authority, which shall address the removal of plant and
infrastructure and the rehabilitation of all disturbed areas to a standard suitable for agreed
new land uses; and

(¢) that for each six years following the commencement of construction, the proponent shall
submit a Performance Review report to the DEP evaluating the outcomes and
environmental performance over the six years. (Note: this report may be amalgamated
with the Triennial Report as required under the North West Gas Development (Woodside)

Agreement Act, 1979 )

5. Other Advice

The EPA sees the assessment of cumulative impacts for this ‘expansion project and other
projects on the Burrup Peninsula, both in terms of air quality and in protecting the terrestrial and
marine environment from significant impacts, as an important aspect to be considered in the
development of industries on the Burrup Peninsula in accordance with the Burrup Peninsula
Land Use Plan and Management Strategy (BPMAB, 1996). It supports the coordination of the
assessment of cumulative air modelling studies, and vegetation and weed surveys for the
Burrup Peninsula, by joint industry/government actions.

The EPA also sees the decommissioning of industrial plant and rehabilitation of areas, both
offshore and onshore, as an important part of ongoing operational plans and becoming
increasingly important as projects and reserves near the end of their economic life. As a result,
the EPA has required as a condition of this expansion, the preparation of a Decommissioning
and Rehabilitation Plan at least twelve months prior to decommissioning. Consideration of
decommissioning plans should occur as eatly as possible and the plans should be continuously
revised to ensure best practice at the time of plant closure.
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6. Conclusions

The EPA has considered the proposal by WEL to construct additional LNG processing trains,
the current proposal being for two trains with a total additional capacity of 8 Mitpa, at its
onshore plant. A summary of the assessment process and EPA advice is presented in Table 7.

Having regard to the environmental outcomes from previous construction programmes for the
LNG plant, the licence conditions under which the plant operates, and the reporting carried out
under the State Agreement, the EPA concludes that, subject to the implementation of the
recommended conditions and proponents consolidated commitments, the proposal can be
implemented and managed in an environmentally acceptable manner to meet the EPA’s
objectives for the relevant environmental factors.

7. Recommendations
The EPA submits the following recommendations to the Minister for the Environment:

1. That the Minister notes that the project being assessed is for the construction of additional
LNG processing trains, the current proposal being for two trains with a total additional
capacity of 8 Mtpa, at the WEL onshore plant on the Burrup Peninsula. The development
will be constructed in stages, along with previous approvals, to meet market demand for

LNG, gas, LPG and condensate.

7 That the Minister considers the report on the relevant environmental factors of marine
impacts, greenhouse gases, air emissions, terrestrial vegetation and fauna, risk and
Aboriginal culture and heritage, as set out in Section 3.

3 That the Minister notes that the EPA has concluded that it is most unlikely that the EPA’s
objectives would be compromised, provided there is satisfactory implementation by the
proponent of the Recommended Conditions set out in Section 4, including the
proponent’s commitments,

4 The Minister imposes the conditions and procedures recommended in Appendix 1 of this
repoit.
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APPENDIX 1

RECOMMENDED ENVIRONMENTAL CONDITIONS AND
PROPONENT'S CONSOLIDATED ENVIRONMENTAL MANAGEMENT
COMMITMENTS






Statement No.

STATEMENT THAT A PROPOSAL MAY BE IMPLEMENTED
(PURSUANT TO THE PROVISIONS OF THE
ENVIRONMENTAL PROTECTION ACT 1986)

NORTH WEST SHELF GAS PROJECT
ADDITIONAL LIQUEFIED NATURAL GAS (LNG) FACILITIES

BURRUP PENINSULA

Proposal: The constiuction of two additional Liquefied Natural Gas (LNG)

processing trains, with support facilities, at the existing LNG plant
on the Burrup Peninsula in the No:th West of Western Australia.
This expansion will increase the LNG capacity of the plant from 7.5
million tonnes per annum to 15.5 million tonnes per annum. The
export of the additional LNG will require the construction of one
additional LNG jetty (see Schedule 1, attached).

Propenent: Woodside Energy Limited

Proponent Address: 1 ADELAIDE TERRACE, PERTH WA 6000

Assessment Number: 1188

Report of the Environmental Protection Authority: Bulletin 962

The proposal to which the above report of the Environmental Protection Authority relates may
be implemented subject to the following conditions and procedures:

1-1

1-2

1-3

Implementation

Subject to these conditions and procedures, the proponent shall implement the proposal as
documented in schedule 1 of this statement.

Where the proponent seeks to change any aspect of the proposal as documented in
schedule 1 of this statement in any way that the Minister for the Environment determines,
on advice of the Environmental Protection Authotity, is substantial, the proponent shall
refer the matter to the Environmental Protection Authority.

Where the proponent seeks to change any aspect of the proposal as documented in
schedule 1 of this statement in any way that the Minister for the Environment determines,
on advice of the Environmental Protection Authority, is not substantial, those changes

may be effected.

Proponent Commitments

The proponent shall implement the consolidated environmental management commitments
documented in schedule 2 of this statement. :



2-2

The proponent shall implement subsequent environmental management commitments
which the proponent makes as part of the fulfilment of conditions and procedures in this

statement.

Environmental Management System

In order to manage the environmental impacts of the project, and to fulfil the requirements
of the conditions and procedures in this statement, prior to construction, the proponent
shall demonstrate to the requirements of the Environmental Protection Authority, on
advice of the Department of Environmental Protection that there is in place an
environmental management system which includes the following elements:

1
2

3

An environmental policy, and corporate commitment to it;

Mechanisms and processes to ensure:

2.1  planning to meet environmental requirements;

2.2  implementation and operation of actions to meet environmental requirements;

2.3 measurement and evaluation of environmental petrformance; and

Review and improvement of environmental outcomes.

The proponent shall implement the environmental management system referred to in
condition 3-1.

Greenhouse Gas Emissions

Prior to commissioning, the proponent shall prepare a Greenhouse Gas Emissions
Management Plan:

to ensure that “greenhouse gas™ emissions from the project ate adequately addressed
and best available efficient technologies are used in Western Australia to minimise
Western Australia’s “greenhouse gas™ emissions; and

to mitigate “greenhouse gas” emissions in accordance with the Framework
Convention on Climate Change 1992, and consistent with the National Greenhouse

Strategy,

to the requirements of the Environmental Protection Authority on advice of the
Department of Environmental Protection.

This Plan shall include:

1

calculation of the “greenhouse gas™ emissions associated with the proposal, as
indicated in “Minimising Greenhouse Gas Emissions, Guidance for the Assessment
of Environmental Factors, No. 127 published by the Environmental Protection

Authority;

specific measures to minimise the “greenhouse gas” emissions associated with the
proposal;

monitoring of “greenhouse gas” emissions;




4-2

5-2

4  estimation of the “greenhouse gas” efficiency of the project (per unit of product
and/or other agreed performance indicators) and comparison with the efficiencies of
other comparable projects producing a similar product; and

5  an analysis of the extent to which the proposal meets the requirements of the National
Strategy using a combination of: -

e  “noregrels” measures;

s “beyond no regrets” measures;

o land use change or forestry offsets; and
e international flexibility mechanisms.

The proponent shall implement the Greenhouse Gas Emissions Management Plan
required by condition 4-1.

The proponent shall make the Greenhouse Gas Emissions Management Plan required by
condition 4-1 publicly available, to the requirements of the Environmental Protection

Authority.

Decommissioning and Rehabilitation Management Plan

At least six months prior to decommissioning, the proponent shall prepare a
Decommissioning and Rehabilitation Management Plan to the requirements of the
Environmental Protection Authority on advice of the Department of Environmental

Protection.
This Plan shall address:
1 removal or, if appropriate, retention of plant and infrastructure;

9 rehabilitation of all disturbed areas to a standard suitable for agreed new land use / s;
and

3 identification of contaminated areas, including provision of evidence of notification to
relevant statutory authorities.

The proponent shall implement the Decommissioning and Rehabilitation Management
Plan required by condition 5-1 until such time as the Minister for the Environment
determines that decommissioning and / or rehabilitation is / are complete.

The proponent shall make the Decommissioning and Rehabilitation Management Plan
requited by condition 5-1 publicly available, to the requirements of the Environmental

Protection Authority.

Performance Review

Each six years following the commencement of construction, the proponent shall submit a
Performance Review report to the Department of Environmental Protection:

e to document the outcomes, beneficial or otherwise;

s toreview the success of goals, objectives and targets; and

e toevaluate the environmental performance over the six years;



7-2

relevant to the following:

1 environmental objectives reported on in Environmental Protection Authority Bulletin
962;

2  proponent’s consolidated environmental management commitments documented in
schedule 2 of this statement and those arising from the fulfilment of conditions and

procedures in this statement;

3 environmental management system environmental performance targets;
4 environmental management programs and plans; and/or
5  environmental performance indicators;

to the requirements of the Environmental Protection Authority on advice of the
Department of Environmental Protection.

Note:

This report may be amalgamated with the Triennial Report as required under the North
West Gas Development (Woodside) Agreement Act, 1979

The Environmental Protection Authority may recommend changes and actions to the
Minister for the Environment following consideration of the Performance Review report.

Proponent

The proponent for the time being nominated by the Minister for the Environment under
section 38(6) or (7) of the Environmental Protection Act 1986 is responsible for the
implementation of the proposal until such time as the Minister for the Environment has
exercised the Minister’s power under section 38(7) of the Act to revoke the nomination of
that proponent and nominate another person in respect of the proposal.

Any request for the exercise of that power of the Minister referred to in condition 7-1 shall
be accompanied by a copy of this statement endorsed with an undertaking by the
proposed replacement proponent to carry out the proposal in accordance with the
conditions and procedures set out in the statement.

The proponent shall notify the Department of Environmental Protection of any change of
proponent contact name and address within 30 days of such change.

Commencement

The proponent shall provide evidence to the Minister for the Environment within five
years of the date of this statement that the proposal has been substantially commenced.

Where the proposal has not been substantially commenced within five years of the date of
this statement, the approval to implement the proposal as granted in this statement shall
lapse and be void. The Minister for the Environment will determine any question as to
whether the proposal has been substantially commenced.
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9-3

The proponent shall make application to the Minister for the Environment for any
extension of approval for the substantial commencement of the proposal beyond five
years from the date of this statement at least six months prior to the expitation of the five
year period referred to in conditions 8-1 and 8-2.

Where the proponent demonstrates to the requirements of the Minister for the
Environment on advice of the Environmental Protection Authority that the environmental
parameters of the proposal have not changed significantly, then the Minister may grant an
extension not exceeding five years for the substantial commencement of the proposal.

Compliance Auditing

The proponent shall submit periodic Performance and Compliance Reports, in accordance
with an audit program prepared in consultation between the proponent and the Department
of Environmental Protection.

Unless otherwise specified, the Chief Executive Officer of the Department of
Environmental Protection is responsible for assessing compliance with the conditions,
procedures and commitments contained in this statemnent and for issuing formal, written
advice that the requirements have been met.

Where compliance with any condition, procedute or commitment is in dispute, the matter
will be determined by the Minister for the Environment.

Note

The proponent is required to apply for a Wotks Approval and Licence for this project
under the provisions of Part V of the Environmental Protection Act.

CHERYL EDWARDES (Mis) MLA
MINISTER FOR THE ENVIRONMENT



_ Schedule 1
The Proposal

The proposal is to construct two additional LNG processing trains at the existing LNG plant on
the Burrup Peninsula in the North West of Western Australia. This expansion will increase the
LNG capacity of the plant from 7.5 million tonnes per annum to 15.5 million tonnes per
annum. The export of the additional LNG will require the construction of an additional LNG

jetty with its berthing pocket.
The key characteristics of the proposal are listed in Table 1 below.

Table 1. - Summary of key proposal characteristics

Project life 30+ years ]

Reserve source North Rankin, Goodwyn gas fields
Project facilities »  additional LNG processing tiains;
= 1 additional fiactionation unit;
. 2 additional power generation umits;
n 1 additional LNG jetty berth;
" 1 additional LNG storage tank;
" Utilities upgrade (nitrogen plant, water

treatment facilities, waste heat recovery
from the existing power plant); and
. Relocation of administration complex.
Main process Shell Propane/Mixed Refrigerant (C3/MR)
process with waste heat recovery

Additional LNG production 8 Mtpa (existing 7.5 Mtpa)

Additional land disturbance 45 Ha (existing 231 Ha)

(laydown)

Additional power supply Approx 50 MW (for two trains)
Additional carbon dioxide 2.9 Mtpa

emissions

Dredged seabed material for 27 million cubic metres

shipping lanes, ship berthing

basins and turning circles

Additional permanent Approximately 40-70 persons
workforce '
Construction workforce Approximaiely 2,000-2,500 persons (peak)
Construction period Approximately 3 years per train

The project location map is at Figure 1 (attached), and a plan and aerial photograph showing the
LNG expansion facilities are at Figures 2 and 3 (attached).




The additional LNG trains will be located to the south of the existing three trains. One new
LNG storage tank will be located to the south west of the existing LNG storage tanks. The
LNG trains and supporting facilities will be located within the existing Woodside leases.
However additional areas for the project will be required for the lay down of construction
materials and for quarrying, The proponent is negotiating the use of a 100m buffer strip to the
south of the Woodside leases adjacent to the Gorgon LNG project lease area for these purposes,
for which a temporary lease will be required. The haul road from the Dampier Port Authority to
the south will also be used for transporting construction material

The two additional LNG processing trains will require the constiuction of additional processing
support facilities. The additional power supply of approximately 50 megawatts, will be
supplied by high efficiency gas tutbines. One additional fractionating unit, to remove heavier
hydrocarbons, will be required. It will be positioned adjacent to the existing fractionating units
1 and 2.

The construction workforce of approximately 2,000 to 2,500 people will be accommodated in
the Karratha area and the construction period is approximately 3 years if the trains are
constructed together. The proponent may choose to stage the construction of any pait or parts
of this proposal, integrating this construction with other previous approvals, to meet market

demands.



Project Location Map

Figare 1
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Figure 2.LNG Expansion Project Plan
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Figure 3.Project location ariel photograph




Schedule 2

Proponent's Consolidated Environmental Management
Commitments

NORTH WEST SHELF GAS PROJECT
ADDITIONAL LIQUEFIED NATURAL GAS (LNG)
FACILITIES

(Assessment No. 1188)
July 1999

WOODSIDE ENERGY LTD
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APPENDIX 2

LIST OF SUBMITTERS






GOVERNMENT

Pilbara Development Commission
Department of Resources Development
Western Australian Museum

Dampier Port Authority

Department of Land Administration

Aboriginal Affairs Department

Department Of Transport

Department of Conservation and Land Management
Department-of Minerals and Energy

Shire of Roebourne

Fisheries Western Australia

Department of Environmental Protection

PRIVATE

J Gourley
Friends of the Buriup
RECFISHWEST

GORGON Australian LNG
(West Australian Petroleum Pty.
Lirited)

Combustion Air Pty Ltd

C Walters
C Heal
L Staude
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APPENDIX 5

SUMMARY OF PUBLIC SUBMISSIONS
AND THE PROPONENT'S RESPONSES
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