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5. LNG Facility

5.1 LNG Facility Layout/Design

Since the submission of the EIS, the LNG facility’s design has been further optimised to improve
operability and reduce environmental impacts. Such changes were discussed as alternatives in
Section 3.3.1, Volume 4 of the EIS. The optimisation has resulted in the following key layout and/or
design modifications:

e Material Offloading Facility (MOF) - the revised MOF location and footprint will enhance marine
accessibility as it is orientated in a manner that is more in line with the direction of the marine
currents. This has also resulted in improvements to safety and navigation for marine access.
The alternate configuration of the MOF is also reduced in size, resulting in less reclaimed
seabed and associated environmental impacts. An operational ferry terminal has been included
in the design of the MOF

e Ground Flares - the design of the flare system has been modified from two wet/dry ground
flares with a stack marine flare, to a five ground flare system that includes wet/dry and marine
flaring. Three of the five ground flares will be constructed during the development of trains 1
and 2, with one of three being a spare. At ultimate development two additional flares will be
incorporated in the flare system. The spare unit allows maintenance to occur on the flares
without impacting the operation of the plant, thereby increasing plant availability. The revised
configuration has the same duty as described in the Australia Pacific LNG Project’s EIS, but
allows splitting of the flare to multiple smaller units to increase efficiency. The optimised
configuration (five ground flare system and the inclusion of the marine flare) has reduced visual
impacts to sensitive receptors. It has also reduced heat turbulence at altitude, which reduces
potential impacts to aviation safety

e LNG Storage Tanks — the revised location of the LNG storage tanks to the south west area
within the LNG facility site will result in less generation of boil-off gas during the loading
operations and reduced construction effort. This is due to improved foundation suitability and
the shorter loading line to the loading berths from the storage tanks

e Stormwater and Discharges — stormwater management improvements and revised discharge
point locations have been incorporated into the updated LNG facility layout. Improvements to
stormwater management include:

— Increased diversion drains around entire land-based site boundary to reduce ingress of
stormwater onto the development area

— Increased number of sedimentation ponds for retention of stormwater and management of
water quality across various levels of the site

— Clean stormwater within the site will be directed by surface drains to sedimentation ponds
for reuse or release via outfalls

— Potentially contaminated stormwater collected in the north area will be sent to the CPI
separator and in the south area will be sent to an oil skimmer and the oil to the CPI
separator

August 2010

Australia Pacific LNG Project EIS Page 23
Rev 0



[
Project Description Improvements
AUSTRALIA

PACIFIC
LNG

Further information on stormwater drainage and brine and wastewater discharges is provided in
Section 5.5 and Section 5.6 respectively

Acid Gas Incinerators — acid gas incinerators have been included on the acid gas removal units
to allow for any changes in sulphur content of CSG across the life of the Project. Australia
Pacific LNG has undertaken air dispersion modelling associated with emissions from the acid
gas incinerators. Modelling has indicated that air quality objectives for sulphur dioxide are met
for normal and non-normal operation of the LNG facility (inclusive of background levels) at
sensitive receptors

Utility Infrastructure — Ultility infrastructure has been revised in response to progression of LNG
facility design, including:

Feasibility study underway on a potential water supply line from the mainland to Curtis
Island. This is being undertaken by the Gladstone Area Water Board

The estimated demand for water during the construction phase of trains 1 and 2 includes
850,000 m? potable water, 574,000 m* for site preparation and dust control, 140,000 m?® for
hydrotesting and 31,000 m? for concrete work. Impounding ponds will be established as
soon as practicable to capture surface water runoff water as part of the temporary site
drainage system. This water will be used for dust control, firewater and for hydrotest
purposes. The estimated demand for freshwater during operations is 1,550 m3/day (four
trains)

Removal of the reuse of condensed water from the inlet air propane chilling process from
the LNG facility design due to additional study work indicating that this is economically
unsound

Refinement of the fire protection system to include a single firewater tank for the purposes of
fighting a four hour duration fire in accordance with NFPA 59A

An additional back-up gas turbine power generator to support the 13 Solar Titan gas turbine
generator sets for the four LNG trains

External telecommunications connectivity (primary and backup) to the LNG facility through a
local communications carrier in Gladstone. Primary connectivity shall be through a terrestrial
fibre optic cable entering the facility with the gas pipeline. Backup connectivity will be
through a high speed, private point-to-point microwave link

The LNG facility site is shown in Figure 5-1. The indicative LNG facility development area and layout
are depicted on Figure 5-2 and Figure 5-3 respectfully. Updated artist’s impressions of the LNG facility
are shown in Figure 5-4, Figure 5-5, Figure 5-6, and Figure 5-7.
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Figure 5-2 LNG facility development area
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Figure 5-3 LNG facility indicative layout
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Figure 5-4 Artist’s impression of LNG facility — indicative view from north

Figure 5-5 Artist’s impression of LNG facility — indicative view from west (aerial)
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Figure 5-6 Artist’s impression of LNG facility — indicative view from west

Figure 5-7 Artist’s impression of LNG facility — indicative view from east
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The hazard and risk assessment for the LNG facility has been updated using the revised layout and
design. Modelling results showed that 30kW/m?, 9kW/m?, and 5kwW/m? radiation exclusion distances
from tank impoundment fires are completely contained within the site boundary. Thus, NFPA 59A
siting requirements are met by the LNG facility site layout. Additionally, the site layout appears to meet
all of NFPA 59A’s spacing requirements, including the tank requirements that relate to tank-to-tank
radiation during a tank-top fire.

Modelling also showed that with the exception of buildings within or near the liquefaction trains, the
facility layout also provides adequate spacing for the permanent plant buildings. The locations
designated for all buildings outside the liquefaction areas are outside of the 4.1kPa vulnerability zone.

Fatality risk contours for the updated layout were reviewed and are illustrated in Figure 5-1. These
contours are based on a wide range of accident scenarios and combine the potential consequences
with failure frequency and weather probability data to map the risk around the facility following
potential release scenarios. The site with four LNG trains will most likely not pose a risk greater than
50 x 10 on offsite areas. Some adjacent offsite areas could be exposed to risk levels greater than 1.0
x 10°%; however, based on regulatory requirements, it is acceptable for the particular land use. Risk
levels due to the facility are expected to be less than 1.0 x 10°® at most boundaries.

Shipping was reviewed with regard to the revised LNG facility layout and the following were
concluded:

e The layout has a substantial separation distance between ship berths and the LNG storage
tanks and LNG trains. This ensures that LNG ships at berth are outside of the overpressure and
fire radiation vulnerability zones created by the process and storage of LNG

e LNG/LPG ships at berth are protected from the existing shipping lanes in the Port of Gladstone
by North Passage Island. Protection provided by the island and the physical separation from
the shipping lanes greatly reduces the potential risk of a LNG/LPG ship at berth being struck by
a wayward vessel

Australia Pacific LNG Project EIS Page 30 AUQUStRzglg
v



o

AUSTRALIA
PACIFIC
LNG

Project Description Improvements

0.5x 10
1.0x10° 1 x 10°® criteria for
— 50x10° adjacent residential
10.0 x 10°® land use \
——— 50.0x10°

50 x 107 criteria for
adjacent industrial
land use

Scale, m

0 100 200 300 400 500

Figure 5-8 Fatality risk contours

5.2 Construction Marine Infrastructure

Aside from the changes to the MOF discussed in Section 4.1, marine infrastructure design that was
described in Chapter 3, Volume 4 of the EIS, has been advanced since the EIS was submitted.
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To facilitate the early transfer of materials, equipment and personnel to/from the site for construction
and operational purposes, a temporary rock dock, a roll-on roll-off dock and a construction ferry dock
are required (refer Figure 5-9). These marine facilities will be located to the north of the MOF with
access from Fisherman’s Landing to the Laird Pt site from around the north of North Passage Island.
As a result, additional dredging to that described and assessed in the Gladstone Ports Corporation’s
(GPC) Western Basin Dredging and Disposal Project’s EIS will be required (refer Section 5.3 of this
document).
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Figure 5-9 Construction marine infrastructure
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5.3 Dredging

Dredging will be required for the construction of the revised marine infrastructure, including the rock
dock, roll-on roll-off dock, construction ferry dock, MOF, jetty and wharfs, and access to the rock dock,
roll-on roll-off dock and construction ferry dock. This dredging has been assessed by Australia Pacific
LNG. Most of this dredging work is located to the north of the dredge option 2a footprint and has an
estimated approximate volume of 900,000m3. Australia Pacific LNG is assessing options for
minimising the dredging footprint and quantity of dredge material for disposal associated with these
marine facilities. Dredging for vessel access to the marine terminal at Fisherman’s Landing Northern
Expansion will also be required. While these requirements have the effect of increasing dredging
associated with the Australia Pacific LNG Project, it is noted that design optimisation activities
associated with the main shipping channel and swing basins for the Poject and access to the MOF
(assessed in the Western Basin Dredging and Disposal Project’s EIS) has reduced quantities of
dredge material for the option 2a footprint subsequent to the release of the EIS for the Western Basin
Dredging and Disposal Project.

Figure 5-10 illustrates the optimised dredging requirements required for the Australia Pacific LNG
Project as well as dredging outlined in the Western Basin Dredging and Disposal Project EIS and
includes expected timing.

As discussed in Section 3.1, Volume 4 of the Australia Pacific LNG Project’s EIS, dredge material
associated with the Australia Pacific LNG Project will be disposed of in a location approved under
approval processes by Gladstone Port Corporation, such as that for the Western Basin Dredging and
Disposal Project.

Australia Pacific LNG has undertaken sediment characterisation studies of the additional dredge
sediment to identify any contamination potential. Sediment contaminant concentrations were assessed
against the National Assessment Guidelines for Dredging (NAGD) (Commonwealth of Australia 2009)
screening levels and Environmental Investigation Levels (EIL) and Health Investigation Levels for
residential land use (HIL-A) as detailed in the Draft Guidelines for the Assessment and Management
of Contaminated Land in Queensland (DEH 1998). Chemical analyses of sediments within the rock
dock, roll-on roll-off dock, construction ferry dock, MOF, jetty and jetty berth dredge areas identified
that contaminant substances, if present, are generally below NAGD Screening Levels.

In general, the results of this study are consistent with those of previous studies within the area.
Based on the analyses undertaken, it is considered that the material to be dredged within these areas
is suitable for unconfined placement at sea, according to the NAGD contaminant assessment
framework. The material is also suitable for placement on land, according to the DEH (1998)
guidelines.

It is anticipated that GPC will undertake this dredging on behalf of Australia Pacific LNG. The disposal
of all dredge material within the scope of the Australia Pacific LNG’s EIS will be at location(s)
approved within GPC'’s approved projects such as the Western Basin Dredging and Disposal Project.
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Figure 5-10 Indicative dredge options

Australia Pacific LNG has undertaken coastal modelling to identify the potential impacts from dredging
plumes. Results indicate that Total Suspended Solids (TSS) concentrations associated with the
dredging for the rock dock, roll-on roll-off dock, construction ferry dock and MOF are not significant.
For this dredging, TSS concentrations are characterised by elevated levels on the eastern side of The
Narrows’ main channel for short durations at low tide. Statistical analysis of the modelled results was
undertaken for selected locations at dredging locations and within sensitive seagrass areas. This
analysis indicated that the 90" percentile TSS concentrations associated with this dredging would not
exceed levels of normal background concentrations. Australia Pacific LNG and will develop mitigation
measures in consultation with GPC to minimise potential impacts during dredging operations.
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5.4 Mainland Facilities

Volume 4, Chapter 3 Section 3.3.4 of the EIS describes the mainland facilities required to support the
construction and operation of the LNG facility and includes a discussion about alternatives. Since
submission of the EIS, Australia Pacific LNG has progressed assessment of the mainland site
required for temporary construction car parking and offices and selected an alternative to the site
described in the EIS. It is proposed that a site on Bensted Road in Gladstone will be developed for car
parking facilities, a bus terminal to transport personnel to the mainland marine facilities at Fisherman’s
Landing, operations’ offices and training and hiring facilities.

The design of the marine facilities proposed for Fisherman’s Landing (aggregate handling) and
Fisherman’s Landing Northern Expansion (roll-on roll-off dock, passenger ferry dock) has progressed
since the EIS was completed. GPC is progressing the approvals for the construction of the aggregate
load out facilities on Fisherman’s Landing South (Cell 3).

5.5 Stormwater drainage

For construction of the LNG facility, a temporary stormwater drainage system will direct site runoff to
sedimentation ponds. Outfall structures will enable high flows encountered during major storm events
to be managed by discharging to Port Curtis after an initial 10 minute diversion.

The increased number of sedimentation ponds will impound most stormwater and be used to manage
water quality. The main sedimentation pond will be used to store stormwater to enable its use for dust
control, firewater and/or hydrotesting.

The proposed drainage plan for the fully developed LNG facility is provided in Figure 5-11.
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Figure 5-11 Indicative drainage plan

Stormwater from the undeveloped areas of the site will be diverted around the LNG facility’s
development area to reduce the quantity of stormwater entering the site. Diversion ditches will
intercept stormwater near the LNG facility’s site boundaries and carry it directly to the outfalls to Port
Curtis.

All storm water entering or falling within the developed area of the site will be classified based on
potential for contamination and directed to treatment accordingly.

5.6 Brine and Treated Wastewater Discharges

The revised locations for the discharge of desalination plant brine and treated wastewater are:
¢ Rock dock during the construction phase
e Product Loading Jetty during the operational phase

Near-field and far-field modelling of the combined discharge of desalination plant brine and treated
wastewater has been undertaken for various discharge mixing and flow scenarios to achieve dilutions
of discharge concentrations consistent with Water Quality Objectives for Port Curtis. The proportion of
brine to wastewater in the discharge was important in determining the density of the discharge, which
affects mixing with the receiving waters. A range of discharge scenarios, such as brine only, average
brine with average wastewater flow, maximum brine and maximum wastewater flow, were considered
so that a worst-case could be established.

Modelling for the construction phase using an appropriate diffuser (indicative design is 20m long with
four port openings [diameter of 0.05 m] with the ports discharging in the offshore direction, horizontal
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to the bed and perpendicular to the current direction) indicated that a dilution of 1 in 50 within 12.8m of
the diffuser could be achieved.

For the operation phase, modelling with an appropriate diffuser (indicative design is 20m long with six
port openings (diameter of 0.10m) with the ports discharging in the offshore direction, horizontal to the
bed and perpendicular to the current direction) indicated a dilution of 1 in 50 within 7.20m of the
diffuser could be achieved in all cases.

Modelling also indicated that dilution of brine in the near-field zone is aided by the addition of treated
wastewater.

5.7 Construction Workforce and Accommodation

Through further project development, workforce requirements have been re-evaluated. It is anticipated
that construction of the LNG facility will require a peak workforce of approximately 3,300. Australia
Pacific LNG continues to work on optimising and refining the size of the workforce. The increased
construction workforce will increase the economic and employment benefits of the Project.

In order to mitigate the potential impacts and enhance opportunities associated with this workforce
increase, Australia Pacific LNG proposes a number of strategies. To reduce the impact to the housing
market, and in acknowledgment of the limited availability of local labour, Australia Pacific LNG
proposes to accommodate up to 2,600 workers in the temporary accommodation facility (TAF) on
Curtis Island. Figure 5-12 illustrates the proposed layout of the TAF.

™,

cspgT eo0s
ma FRHIROR fao
[RReH e

woocs ([ 1| [ ]
e Iy NEEEN
1P AT i
i P ) ]
2 i T
RN T P SR g
a  ———
y Ve
7 i N
P A{===|===
[
- |
] O
O] ]
L =l | =
i !
[
I
O ]
| I | S | [
- 1
i
L Il
i
| S S R K
O ]
J oy =
[ | I |
[ O (T |-
T
i
"

Figure 5-12 Indicative temporary accommodation facility conceptual layout
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Australia Pacific LNG has commenced the development of a Housing and Accommodation Strategy to
establish the most appropriate methods to accommodate this non-local workforce. The Strategy is
designed to mitigate potential impacts on the local housing and rental market, focusing on four key
areas: temporary accommodation, permanent accommodation, short-term accommodation and
affordable housing.

Since the release of the EIS, Australia Pacific LNG has further developed its strategy for
accommodating the non-local workforce prior to construction of the TAF on Curtis Island.

Australia Pacific LNG proposes to accommodate 325 workers in a temporary accommodation facility
located on the mainland (for example the facility located in Calliope which has gained preliminary
development approval). This will limit the impact to the short-term and permanent accommodation
market in Gladstone and will ensure that there is a long-term solution for temporary accommodation
for utilisation by other industries.

A permanent accommodation facility for approximately 110 people will also be incorporated into the
design of the LNG facility on Curtis Island for emergency situations and will only be used as required.

5.8 Interim Construction Access

Interim access for equipment, material and personnel to the Curtis Island LNG facility site will be
required while marine facilities (mainland and on Curtis Island) are being constructed. A multi-user
facility in the Gladstone marina (assessment and approval by other parties) will be used as an interim
mainland terminal for personnel and equipment transfer. Initial access to the LNG facility site from
adjacent properties e.g. Laird Point, will be required because the construction of marine facilities on
the Australia Pacific LNG site is contingent on timing of dredging. Interim access plans and
construction management plans are being developed based on the following refined construction
schedule:

e Dredging to support construction access to the LNG facility site at Laird Point will commence in
early 2011

e Construction of LNG train 1 will commence in 2011. Construction of train 2 will commence
approximately six months after the commencement of train 1 to take advantage of the
workforce and construction equipment already mobilised. The baseline construction schedule
for the construction of the first two trains is four years and nine months and it is expected that
the trains will be operational after this time

e Dredging required for MOF construction will commence in 2011 with major capital dredging
works (included in Western Basin Dredging and Disposal Project) closely following. MOF
construction will commence soon after completion of the dredging and will be completed in
approximately fifteen months

e Dredging required for construction of the LNG ship jetties will be completed in 2012.
Construction of the ship berths will take approximately 28 months

e Construction of train 3 would commence in 2015 and train 4 would commence approximately six
months after the commencement of train 3 (as for trains 1 and 2)
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5.9 Traffic and Transport

Due to the increased construction workforce and location changes to the mainland facilities, traffic
movements (road and marine) and routes may increase and change. Refinements to traffic
movements assessed in the Australia Pacific LNG Project EIS include:

e Estimated number of truck movements to the Fisherman’s Landing area over the duration of the
construction of Train 1 and 2 includes 13,000 for aggregate, 19,000 for road base, 18,000 for
structural fill, 7,000 for sand, 3,000 for cement, 1,700 for diesel, 3,700 for construction
equipment., 13,000 for plant and 2,300 for waste

e Estimated number of barge movements from the Fisherman’s Landing area to Cutis Island over
the duration of the construction of Train 1 and 2 includes 83 for aggregate, 125 for road base,
130 for structural fill and 42 for sand

e Estimated number of roll-on roll-off passenger vessel movements from the Fisherman’s Landing
area to Cutis Island over the duration of the construction of Train 1 and 2 includes 501 for
cement, 267 for diesel, 454 for construction equipment, 1236 for plant and 384 for waste

e 27 module barges and 12 ships carrying cargo for construction directly arriving at the LNG
facility site on Curtis Island

In accordance to the Coordinator-General’'s report on the GLNG and QCLNG Projects in relation to
traffic and transport cumulative impact study, Australia Pacific LNG will contribute to a Road Transport
Infrastructure Cumulative Impacts Study — Proposed LNG Industry Impacts. The most current traffic
and transport data will be provided to this cumulative impact study. Australia Pacific LNG will use the
most current traffic data in its transport impact assessments necessary to inform road use
management plans and infrastructure agreements.
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