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1.0 INTRODUCTION

The Wheatstone Project LNG Plant (Wheatstone Project) will be one of Australia's largest
resource projects, consisting of offshore facilities and onshore domestic gas (Domgas) and
Liquefied Natural Gas (LNG) processing plants (Figure 1.0-1).

Figure 1.0-1: Wheatstone Project Offshore and Onshore Facilities

Offshore facilities for the Wheatstone Project will be for gas gathering and processing. An
offshore platform will initially treat gas and condensate (a low-density mixture of hydrocarbon
liquids) which will then be transported via a subsea pipeline to the onshore LNG processing
facility.

The onshore facilities of the Wheatstone Project are located on the northwest coast of Western
Australia approximately 12 kilometres (km) south-west of Onslow (Figure 1.0-1). The foundation
project will consist of two LNG trains, LNG and Condensate Storage Tanks, pipelines, Domgas
Plant, accommodation and support facilities. The Wheatstone Project has environmental
approval to develop an LNG facility consisting of up to five LNG processing trains. First LNG
export is expected in 2016, which will be loaded onto ships via jetty and shipped to international
markets.

The onshore Project Area is shown on Figure 1.0-2 and comprises:

 Accommodation Area (Ashburton North Village);

 Project Access Roads;

 Borrow Pits; and

 Plant Site (see Figure 1.0-3)
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For more information about the Wheatstone Project please refer to the Draft Environmental
Impact Statement / Environmental Review and Management Programme (EIS / ERMP) for the
Proposed Wheatstone Project (Chevron Australia Pty Ltd 2010a).
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Figure 1.0-2: Layout of the Onshore Wheatstone Project Area Including Plant Site and Ashburton North Village
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Figure 1.0-3: Layout of the Wheatstone Project LNG Plant Site
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1.1 Proponent
Chevron Australia Pty Ltd (Chevron) has engaged Bechtel (Western Australia) Pty Ltd
(Bechtel) as the engineering, procurement and construction (EPC) contractor to deliver the
LNG Plant and associated facilities of the Wheatstone Project.

Bechtel is a subsidiary of Bechtel Oil, Gas and Chemicals Inc., a world leader in the
construction of chemical, petrochemical and LNG plants. Bechtel has designed and / or
constructed LNG facilities in Algeria, Indonesia, United Arab Emirates, Libya, Egypt,
Trinidad, Angola, Equatorial Guinea and Australia.

Contact details of the proponent are as follows:

1.2 Document Purpose and Scope

Domgas Plant

 One Domgas processing train including acid gas removal, dehydration and mercury
removal, hydrocarbon dew point control and nitrogen rejection and compression and
metering.

Common Utilities and General Facilities

 Utilities including fuel gas and recycle gas systems, power generation, heating media
system, flares and vents, diesel storage and distribution and Refrigerant storage.

 Stormwater drainage

 Sewerage and effluent treatment systems (subject to a future WAA)

 Fire and gas protection, air and water systems
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 Turbine inlet air humidification (TIAH)

 Nitrogen system

1.3 Proposed Prescribed Premises Categories
Schedule 1 of the Environmental Protection Regulations 1987 (the Regulations) categorises
different activities, which produce significant emissions and discharges that have the
potential to cause significant risk to the environment. These activities are divided into a
series of numbered prescribed premises categories based upon the significance of
emissions and discharges. A works approval is required for the construction of facilities
relevant to these activities.

The LNG and Domgas Plants are prescribed by category 10, 34, 52, and 73 of the
Regulations (Table 1.3-1). Category 10: Oil and Gas Production from Wells and category
34: Oil or gas refining are triggered by the LNG and Domgas process trains. The onshore
LNG plant will produce 8.9 million tonnes (t) per annum of LNG from natural gas extracted
from below the seabed, separated and treated to produce purified natural gas. The Domgas
Plant will produce 200 terajoule per day of natural gas which will be exported to the Dampier
to Bunbury Natural Gas Pipeline for domestic gas supply.
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2.0 PHYSICAL ENVIRONMENT AND LOCATION

The section below provides environmental details of the Wheatstone Project area. The
‘project area’ is within this section defined as the area within and immediately surrounding
the Terrestrial Assessment Area (TAA) (Figure 1.0-2), which includes the proposed
prescribed premises.

2.1 Location

The Wheatstone Project area is situated in the Shire of Ashburton, in the Pilbara region,
approximately 12 kilometres (km) south west of the Onslow town site (Figure 1.0-2). The
Shire of Ashburton covers an area of 105,647 km2 and accommodates land uses including
mining, grazing and fishing. Ashburton North Village is located approximately 8 km away
from the prescribed premises. The LNG plant is connected to the Ashburton North Village
(Construction Village) by a recently constructed or largely completed road network (see
access roads PR1, PR2A, PR2BX and PR2B in Figure 1.0-2).

The terrestrial portion of the Wheatstone Project is located within the Ashburton North
Strategic Industrial Area (ANSIA), a new strategic industry precinct currently under
development. Two pastoral leases surround ANSIA (i.e. Urala and Minderoo Stations). The
Onslow Solar Salt Project, operated by Onslow Salt Pty Ltd, holds a mining lease
approximately 3 km east of the LNG Plant site and 6 km north-east of the Ashburton North
Village. In addition several exploration and other mining permits / leases are in the area.

2.2 Climate

The Pilbara region has an arid to tropical climate influenced by two air masses - the Indian
Tropical Maritime air moving in from the west or north-west during summer and the tropical
continental air from inland during winter (Australian Natural Resource Atlas (ANRA) 2009).
Average annual rainfall in the Onslow area is approximately 276 millimetres (mm), with most
falling in the first half of the year. A pronounced dry period occurs between September and
November (Bureau of Meteorology 2012).

Onslow experiences an average maximum summer temperature of 35.7°C and an average
minimum winter temperature of 11.7°C (Figure 2.2-1). Evaporation rates in the Pilbara region
are highly variable between seasons averaging 135 mm in June and 370 mm in December
(Chevron 2011). The average yearly evaporation (about 3,100 mm) exceeds average yearly
rainfall consistently throughout the year (Bureau of Meteorology 2012).

The Pilbara region is subject to occasional tropical cyclones, usually between January and
April, with a frequency of approximately seven cyclones every decade (ANRA 2009).
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Figure 2.2-1: Climatic Averages for Onslow (Weatherzone 2012)

2.3 Landforms

The topography of the Wheastone Project area is predominately undulating dunal systems,
alluvial / colluvial plains and low-lying coastal systems (Chevron 2011). The Wheatstone
Project area ranges between 5 to 21 metres (m) Australian Height Datum (AHD) (Landgate
2011). Seven land systems mapped by Payne et al. (1988) were identified in the area
surrounding the Wheatstone Project area, two of which are located within the project area:

 RGEONS: Onslow Land System

Depositional surfaces include sandy plains, with non-saline clay plains subject to sheet
flow, narrow drainage zones and minor depressions. Coastal fringes of low sand plains
interspersed with slightly less saline samphire flats and minor claypans, coastal dunes
and beaches with a relief of up to 20 m in height.

 RGEDUN: Dune Land System

Depositional surfaces include dune fields, which comprise sand dunes with a relief of up
to 15 m in height, and swales with no organised drainage. Minor claypans, swamps and
depressions are also identified.
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2.4 Hydrology

Below is a description of surface and ground water of the Wheatstone Project area.

2.4.1 Surface Water
The surface water environment of the Wheatstone Project area is influenced by variable
seasonal climatic conditions (Chevron 2011). The presence of surface water is
predominantly the result of runoff from local sub-catchments during periods of high
precipitation. Flood waters from the Ashburton River spill onto the flood plain and may
significantly add to the stream flow in the drainage lines of the project area (Chevron 2011).
The Ashburton River Delta consists of the Ashburton River Mouth, Southwest, Hooley Creek
and northeast sub-catchments. The Wheatstone Project area is located in the Hooley Creek
sub-catchment (Figure 2.4.1-1).

A surface water study was undertaken to determine the location of watercourses within the
vicinity of the project area was commissioned for the Wheatstone Project (Figure 2.4.1-1).
Salinity measured in surface water samples taken from clay pans in the vicinity of the
Wheatstone Project area in Mar-2009 was low (200 milligrams per litre [mg/L]), indicating
freshwater inundation (URS 2010a). It should be noted that some clay pans in the vicinity of
the project area are hyper-saline.

2.4.2 Ground Water
A groundwater study of the project area was undertaken by URS (2010b) to understand the
local groundwater parameters. The study identified that the stabilised groundwater levels for
the project area was approximately 0.5 m below the Australian Height Datum (AHD), noting
that depth to groundwater varies above and below 0.5 m across the project area. The project
area is generally a groundwater discharge zone i.e. groundwater is generally pressurized
and rises to the surface.

URS (2010b) concluded that local groundwater is brackish to hypersaline, near neutral to
slightly alkaline and a sodium–chloride type. Dissolved metal concentration in the
groundwater exceeded the Australian and New Zealand Environment and Conservation
Council (ANZECC 1997) guidelines in many of the monitoring bores, which is commensurate
with local groundwater salt concentrations and high groundwater salinity. The premises is
not located within a Public Drinking Water Source Area (Department of Water (DoW) 2010).
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Figure 2.4.2-1: Major Watercourses and Sub-catchments in Close Proximity to the Prescribed Premises
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2.5 Flora and Vegetation

The Wheatstone Project area is located within the Carnarvon (CAR) bioregion (Department
of the Environment, Water, Heritage and the Arts (DEWHA) 2006). The CAR bioregion has a
low and gently undulating landscape with open drainage. Vegetation is mainly acacia and
saltbush / bluebush shrubland, with areas of tussock grassland in the north.

The Wheatstone Project area lies within the Carnarvon Botanical District of the Eremaean
Botanical Province, as defined by Beard (1975). The vegetation of this province is typically
open and frequently dominated by spinifex, acacia and occasional eucalypts.

Numerous baseline flora and vegetation surveys have been undertaken for the greater
Wheatstone Project. Of these, the LNG Plant study area (a portion of the greater
Wheatstone study area, which encompasses the TAA and surrounds) was surveyed in April
2009 (Biota Environmental Sciences Pty Ltd (Biota) 2010). Three priority listed species were
identified within the LNG Plant study area:

 Triumfetta echinata; a Priority 3 listed species was identified within the central part of
the precinct. This species is only restricted to red sand dunes however it is
widespread throughout the local area (Biota 2009).

 Eremophila forrestii subsp. viridis; a Priority 3 listed species was identified in the
northern portion of the precinct. This particular sub-species is thought to be restricted
to the Onslow area, though has been identified in multiple locations outside the study
area (Biota 2010; Chevron 2010a).

 Atriplex flabelliformis; a Priority 3 listed species was identified in the southern section
of the precinct. This species has been recorded from a small number of sites,
however, it has a wide distribution through the Pilbara to the Great Sandy Desert and
Tanami bioregions.

Eleven non-native species were identified within the LNG Plant study area. Three of these;
Prosopis pallida, Prosopis glandulosa, and Parkinsonia aculeata are classified as declared
weeds under the Agriculture and Related Resources Protection Act 1976 (Biota 2010).
Prosopis pallida and Prosopis glandulosa are widespread within the LNG Plant study area
(Biota 2010). No occurrences of threatened flora nor threatened or priority ecological
communities (meaning communities that are at risk of becoming a Threatened Ecological
Community), were recorded in the Wheatstone Project area during the field surveys (Biota
2010).
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2.6 Fauna

Terrestrial fauna and habitats were surveyed within the Wheatstone study area (Biota 2010).
Six fauna habitats were considered to be present within the entire LNG Plant study area.
These include:

1. Primary Dune: Spinifex and Triodia grassland and buffel tussock on primary dune;

2. Sand / Loam plains: Acacia sp. over Triodia epactia hummock grassland on sand /
loam plain;

3. Samphire: Samphire on claypan;

4. Inland Dune: Trioda epactia dominated hummock grassland on inland dune system;

5. Tussock on Clay: Tussock grassland on clay pan; and

6. Drainage: Eucalyptus sp. And buffel tussock dominated drainage line.

The terrestrial fauna survey identified that there were 25 species of conservation significance
that occurred or had the potential to occur within the TAA. However, the habitat types
associated with these species was considered to be well represented within the locality and
in the wider region. Twelve species were listed as Migratory under the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act) and were not associated with
or dependent upon the terrestrial habitats considered in the Wheatstone study area (Biota
2010).

2.7 Existing Air Quality

Ambient air quality around the town of Onslow is likely to be influenced by ocean sources,
biogenic emissions, particulate matter less than 10 micrometres in diameter (PM10) and
regional smoke (SKM 2010). The main sources of volatile organic compounds (VOC), nitric
oxide and nitrogen dioxide (NOX) emissions is likely to be sourced from biogenic and burning
/ wildfire sources (SKM 2003).

Existing dust at Ashburton North is predominantly windblown with some minor anthropogenic
sources including dust produced by vehicles on unsealed roads in the area. Dust levels are
seasonally variable due to distinct wet and dry seasons. Dust levels within the TAA were on
average 13.8 micrograms (μg)/m3 (Chevron 2010a).
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3.0 REGULATORY APPROVALS AND LICENCES

Below is a summary of significant legislation and guidelines that the Wheatstone Project will
operate under.

3.1 National Greenhouse and Energy Reporting Act 2007
The National Greenhouse and Energy Reporting Act 2007 (the NGER Act) includes a legal
requirement for the reporting and distribution of information about greenhouse gas (GHG)
emission, GHG projects and energy use and production of corporations. The Wheatstone
Project is required to report GHG on an annual basis.

3.2 Planning and Development Act 2005
The prescribed premises is located within Ashburton North Strategic Industrial Area (ANSIA)
estate. The State Government created ANSIA estate under the Planning and Development
Act 2005 to cater for heavy industry for multiple proponents and related downstream
opportunities (Department of State Development (DSD), 2010). ANSIA estate will include a
multi-user port facility, land areas for proponents and infrastructure to accommodate LNG
and other hydrocarbon-based processing and natural gas processing for Domgas supply
(DSD 2010).

In Oct-2011, the Shire of Ashburton adopted the ANSIA Structure Plan and submitted the
plan to the Western Australian Planning Commission (WAPC) for endorsement. The
structure plan was endorsed and subsequently Town Planning Scheme No. 7 was amended
under the Planning and Development Act 2005 to include the ANSIA Structure Plan.

The Pilbara Joint Development Approval Panel (JDAP) granted Planning Approval for the
LNG and Domgas Plants on 10-Jul-2013.

3.3 Environmental Protection Act 1986 Part IV and EPBC Act
The environmental impact assessment (EIA) process for the Wheatstone Project
commenced in Sep-2008 when the Wheatstone Project proposal was formally referred to the
Environmental Protection Authority (EPA) and the Department of the Environment (DOTE).
The EIA process is administrated by the EPA and DOTE under the Environmental Protection
Act 1986 (EP Act) and EPBC Act respectively.

Both agencies agreed to a coordinated environmental assessment process, under which, a
single Draft EIS) / ERMP document was developed to satisfy the requirements of each
agency The Wheatstone Project was given final environmental approval under the EP Act
via Ministerial Statement (MS) No. 873 (MS 873), which was published on 30-Aug-2011, and
as amended by MS 903, 922 and 931and EPBC Act via Referral Approval EPBC 2008/4469,
published on 22-Sep-2011.

Condition 18 of MS 873 regulates emissions to air and is activated by the LNG and Domgas
Plants.
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18 Emissions to Air

18-1 The Proponent shall install equipment in the LNG Plants and Domgas
Plants and manage ongoing operations such that best practice for a liquefied
natural gas / domestic gas facility is achieved in respect of:

i. minimising emissions of volatile organic compounds and oxides of nitrogen
emissions;

ii. optimising the smokeless capacity of flares so as to minimise the frequency
and duration of visible smoke; and

iii. minimising non emergency flaring of gas.

18-2 As part of its Works Approval application under Part V of the EP Act for the
Wheatstone Project and also for Works Approval applications for subsequent
LNG trains, the Proponent shall provide reports to DER showing:

i. specific design features that have been used to minimise and monitor
emissions to air, pursuant to condition 18-1;

ii. how the design features compare with current lowest emissions for similar
operations and proposals internationally and within Australia; and

iii. a peer review report as required by condition 18-3.

18-3 The Proponent shall commission peer reviewer(s), approved by the CEO to
undertake the following, in accordance with terms of reference also approved by
the CEO:

i. a review of the reports referred to in condition 18-2(i) and (ii);
ii. provide comment on the basis and validity of the conclusions in the reports;

and
iii. provide comment on the relevance of the described Australian and

international standards for this Proposal.

The report and peer review required by Conditions 18-1 and 18-2 have been attached
to this report (Appendices A & B, respectively).

3.4 Environmental Protection Act 1986 Part V
Clearing of native vegetation is typically regulated by Part V of the EP Act. Clearing of flora
and vegetation within the TAA has been addressed and approved under Part IV of the EP
Act via MS 873 and therefore a permit is not required under Part V of the EP Act.

Environmental Regulation by works approvals and licences is dealt with by Part V of the EP
Act. A works approval and licence is required to construct or operate a prescribed premises
respectively. Bechtel is the applicant for this works approval application, as Bechtel will have
operational control of the Wheatstone Project during construction and commissioning after
which Chevron will assume operational control.

Table 3.4-1 is a record of other regulatory works approvals and licences obtained by Bechtel
for the Wheatstone Project to date. Other work approvals and licences for the Wheatstone
Project will be obtained by Chevron and Bechtel subcontractors and are not included here.
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Noise at the LNG and Domgas Plants is regulated by subsidiary regulations of the EP Act
the Environmental Protection (Noise) Regulations 1987 (Noise Regulations). Construction
works including sandblasting and metal coating is to be managed in accordance with the
Environmental Protection (Abrasive Blasting) Regulations 1998 and the Environmental
Protection (Metal Coating) Regulations 2001 accordingly.

3.5 Rights in Water and Irrigation Act 1914
The Rights in Water and Irrigation Act 1914 prescribes the extraction of ground and surface
water. No ground and surface water use is expected from the proposed prescribed premises
during construction or operation of the LNG and Domgas Plants.

3.6 Dangerous Goods Safety Act 2004
Storage of hydrocarbons is governed under the Dangerous Goods Safety Act 2004 (DG Act)
and subsidiary regulations Dangerous Goods Safety (Storage and Handling of Non-
explosives) Regulations 2007 (DG Regulations) and Dangerous Goods Safety (Major
Hazard Facilities) Regulations 2007, administered by the WA Department of Mines and
Petroleum (DMP).

During construction diesel and other chemical storage within the prescribed premises will be
above or below DG Regulation licence quantities. Bechtel will obtain a DG licence for
individual facilities during the construction period of the Wheatstone Project.

LNG and Domgas Plants will require a Major Hazard Facility (MHF) Licence prior to
commissioning of the LNG and Domgas Plants. Bechtel is currently assembling the safety
report for the Wheatstone Project. The safety report forms the basis for obtaining a MHF
licence for all relevant permanent infrastructure including those licences under the DG
Regulations.

DMP have released a Code of Practice for the Storage and handling of dangerous goods
(DMP Code of Practice). Storage of environmentally hazardous materials will be compliant
with the DMP Code of Practice.

3.7 Relevant Standards and Environmental Guidelines
Industry standards and guidelines developed for the safe and effective construction and
operation of LNG and Domgas Plants that have been used and considered include:

 American Society of Mechanical Engineers (ASME) 2012. B31.3-2000 Process Piping

 ASME PD442 - BPV Code, Section VIII, Division 1: Design and Fabrication of
Pressure Vessels

 American Petroleum Institute (API) 650: Welded Steel Tanks for Oil Storage

 API 1104: Standard for Welding Pipelines and Related Facilities

 WA Department of Consumer and Employee Protection. 2008. Storage and Handling
of Dangerous Goods – Code of Practice

 NSW Government Gazette, Protection of the Environment Operations (Clean Air)
Amendment (Industrial and Commercial Activities and Plant) Regulation 2010
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 Standards Australia. 2004. AS 1940:2004 The Storage and Handling of Flammable
and Combustible Liquids

 Standards Australia. 2005. AS 3961:2005 Storage and Handling of Liquefied Natural
Gas

 Standards Australia. 2007. AS 2885.2:2007 Pipelines-Gas and liquid petroleum, Part
2: Welding

 Standards Australia. 2007. AS 3580.1.1:2007 Methods for Sampling and Analysis of
Ambient Air - Part 1.1: Guide to Siting Air Monitoring Equipment
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Figure 4.1.6-1: LNG Plant Block Flow Diagrams

4.2 Domgas Plant Units
The Domgas plant units consist of:

 Acid gas removal

 Hydrocarbon dew point control and nitrogen rejection

 Compression and metering

 Dehydration and mercury removal

4.2.1 Physical Description
A physical description of Domgas Plant units is provided below.

4.2.2 Acid Gas Removal Unit
The AGRU system is designed to remove acid gas components such as CO2 and H2S from
the feed gas using an aMDEA system. The removed acid gas will be routed to a thermal
oxidiser for destruction.

4.2.3 Hydrocarbon Dew Point Control and NRU
The HC dew point requires control to prevent the formation of liquids during pipeline gas
transportation. The treated feed gas is cooled and then flashed (allowed to expand by
reducing pressure) through a Joule-Thompson Valve (or equivalent process) to condense
HC liquid and meet the product dew-point specification. The HC liquid is routed back to the
inlet facilities for re-processing.

To meet the Domgas’ inert gas content specification, N2 must be removed from the gas. A
slip stream of treated gas is taken from the dew point control unit and sent to a NRU where
N2 is cryogenically separated from methane and then vented to the atmosphere. The N2 free
gas stream is blended with the rest of the treated gas stream from the dewpoint control unit.
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4.2.4 Compression and Metering
Once treated to meet sales specifications, the domestic supply gas is compressed, metered
and sent to the distribution pipeline.

4.2.5 LNG Revapourisation
Domgas availability and continued delivery of domestic gas during extended outages such
as planned Domgas Plant or Wheatstone Project platform turnarounds requires the use of a
LNG revapourisation unit. The LNG revapourisation unit takes LNG from either of the LNG
storage tanks to produce natural gas. A submerged combustion vapouriser is used to
regasify the LNG. This will be operated only when there is no feed gas available from the
offshore facilities.

4.2.6 Process Description
A simplified process description of the Domgas Plant is shown in Figure below.

Figure 4.2.6-1: Domgas Plant Block Flow Diagram

4.3 Utilities and General Facilities
The following utilities and general facilities will be required to support the LNG and Domgas
Plants.

 Fuel gas and recycle gas system

 Power generation system

 Heating medium system

 Pressure relief / liquids disposal

 Flare and vent systems

 Diesel storage and distribution

 LNG and condensate products storage (W5480/2013/1) and export facilities
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 Refrigerant storage unit

 Stormwater drainage

 Sewerage and effluent treatment systems (subsequent WAA)

 Fire and gas protection systems

 Plant and instrument air system

 Water system

 Turbine inlet air humidification

 Nitrogen system
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Figure 4.4-1: Indicative Locations of the Major Hydrocarbon and Chemical Storage Equipment
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4.5 Wastewater and Surface Runoffs Handling
Variety of wastewaters and surface runoffs are expected from the LNG and Domgas Plants.
This section elaborates on the types of water streams, clarifies their different level of
contaminants, and further explains respective levels of treatment that will be implemented to
minimise potential environmental impacts. Facilities including drainage, sewage and effluent
treatment systems are designed to protect land, groundwater and the marine environment
from contamination. The handling and treatment system for wastewater and stormwater
received from the LNG and Domgas Plants facilities is designed to:

 collect and treat the various wastewater and stormwater runoff streams throughout
the LNG and Domgas Plants facility so that the treated wastewater can be eventually
discharged to a permitted effluent discharge outfall and the concentrated wastewater
solids produced by the treatment processes can be disposed off-site in appropriately
licensed and approved facilities.

 collect and appropriately treat stormwater runoffs as the facility will be subject to
periods of intense rainfall, and some of the runoff may be contaminated.

Water streams will therefore be discussed in two main categories of i) Wastewater, and ii)
Stormwater and / or Surface Runoffs. A flow diagram for water stream handling and
treatment system for the Wheatstone Project permanent facilities illustrated in Figure 4.5-1,
and the remainder of this section describes those relevant to the scope of this WAA.

4.5.1 Wastewater

Wastewater streams will be segregated according to the classification and the type of pre-
treatment and/or treatment process required. The expected wastewater from Wheatstone
LNG Plant permanent facilities are accordingly categorised as below:

 Process wastewater

 Sanitary wastewater

Process Wastewater

Process wastewaters are water streams which are contaminated or have the potential for
contamination with oil and hydrocarbons. The sources of process wastewater include:

 Drains from machinery base plates

 Water drawoffs and blowdowns for vessels containing hydrocarbons

 Maintenance drains

 Effluent from Wet Gas KO drums

 Combustion turbine detergent washings and drains from compressor area
collection tanks

 Combustion turbine detergent washings and drains from power generation area

 Wastewater from Acid Gas Thermal Oxidizer KO drum

 Wash down from Gas turbine generator area

 Discharges from Stabilizer system

 Discharges from Dehydration Unit and AGRU systems
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 Blowdown of wastewater contaminated with soluble amine from the AGRU

Process wastewater flow rates and concentration of contaminants are variable. The streams
will be collected in oily wastewater lift stations and sent to the primary treatment units for
treatment by pumps operated on level control. The primary treatment units include
Corrugated Plate interceptor (CPI) system, Dissolved Air Flotation (DAF) system, and DAF
Effluent Filters as shown in Figure 4.5-1 and will be described in Section 4.5.3.

Sanitary Wastewater

Sanitary sewage flows from various buildings, such as field operations center, operations,
laboratory, fire station, product loading facility, permanent village, canteen, and other
buildings are collected in sanitary lift stations. Each lift station is provided with spared pumps
designed especially for sewage pumping. These pumps are operated on level control. Under
normal conditions, only one pump per lift station will be operating, the other will be a stand-
by. Sewage collected in operating site will be pumped to the Permanent Sanitary Treatment
Plant. The STP and associated permanent ocean outfall, as highlighted in Figure 4.5-1, will
be included in a subsequent works approval application.
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4.5.2 Process Wastewater Treatment

Process wastewater and contaminated stormwater are designed to be treated by two treatment trains
(referred to as Trains A and B in Figure 5.4-1). A flow splitter box is utilized to receive flow from oily
water lift stations, process unit sumps and first flush sumps and split the flow evenly to each CPI
oil/water separator train.

The Primary Treatment System receives process wastewater and contaminated stormwater from
process areas and is used to remove free oil and suspended solids prior to sending it to the pressure
media filter for further removal of fine suspended solids. A diversion tank is provided upstream of the
CPI which will have the capacity to store 17 hours of wastewater from the plant in the event that any
of the primary treatment equipment is out of service for maintenance. The diversion sump is normally
bypassed. Process units utilized in the Primary Treatment System include:

 Corrugated Plate Interceptor (CPI) System: The wastewater is pumped continuously at a
controlled rate by the CPI feed pump to the CPI unit. Reduced flow velocity in the CPI allows
free oil and low specific gravity particles to rise to the top and heavier solid particles to settle
on the bottom of the separator. Free oil and other floating hydrocarbons overflow by gravity
into the CPI oil reservoir. The recovered oil is then pump to the Waste Oil Tank. The settled
solids in the CPI are pumped to the Sludge Holding Tank to allow further solids concentration.
The concentrated solids are then hauled out by a vacuum truck for disposal offsite at an
appropriately approved / licensed facility. The water draw from the tank is recycled back to the
CPI system via the DAF Filter Backwash Sump and the Flow Splitter Box.

 Dissolved Air Flotation (DAF) System: Effluent from the CPI is routed to the DAF Surge Tank
where the effluent is then pumped continuously at a controlled rate feeding to the DAF system.
Polymer is added at the DAF inlet feed line to aid in breaking emulsions and to facilitate
flocculation of the colloidal suspended solids and oils. A portion of the DAF clarified effluent is
pressurised with air in the DAF saturation tank. The dissolved air flotation system blends
recycled effluent saturated with air, at elevated pressure, with the incoming coagulated
wastewater to release microscopic air bubbles that cling to the oils and solids particles forcing
them to float to the top of the flotation cell where they are skimmed off into the DAF Float
Reservoir. The removed float is then pumped to the Waste Oil Tank. Heavier solids settled in
bottom of the DAF will be transferred to the Sludge Holding Tank. The DAF treated effluent
flows by gravity into the DAF effluent tank where it is then pumped to the DAF Multimedia
Effluent Filter for further effluent polishing.

 DAF Multimedia Effluent Filter: Effluent from the DAF Effluent Tank is pumped through
downflow multimedia filters to remove oil and grease and suspended solids. The multimedia
filter has anthracite in the top layer, sand in the middle, and garnet gravel on the bottom.
When impurities collect in or on the media bed, a backwash cycle cleans the filter. The filtered
water is then sent to the final treated effluent sump for release to the permitted outfall
discharge diffuser along with the other treated wastewater streams.

4.5.3 Stormwater and Surface Runoffs

The design philosophy for the stormwater and surface runoffs system is to control stormwater runoffs
discharges to prevent and mitigate impacts to the surrounding environment. The design incorporates
measures to:
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 prevent contamination of the surrounding environment from stormwater collected at the LNG
Plant site

 collect and segregate stormwater for suitable treatment and/or disposal as appropriate

 prevent and control erosion and sedimentation.

The intent of the system is to segregate stormwater runoffs areas of different risk contamination. This
includes four categories of stormwater:

 Contaminated runoffs

 Potentially contaminated runoffs

 On-site clean (uncontaminated) runoffs

 Intercepted off-site clean runoffs.

Contaminated stormwater runoffs are surface runoffs that occur from areas that have high risk of
contamination. Runoffs from the LNG and Domgas plant process areas and areas that are involved in
handling of hydrocarbons are considered contaminated. Runoffs from other areas that have a
moderate to low risk of contamination are considered potentially contaminated. Areas in this category
include the storage tank diked areas, car parks and other smaller miscellaneous areas. Clean
(uncontaminated) runoffs are those associated with low risk areas where contaminants are unlikely to
exist. These areas consist of unpaved areas, roadways, rooftops, occupied buildings, etc.

An overview of the system is shown in Figure 4.5.3-1. Figure 4.5.3-2 provides a schematic diagram
delineating different stormwater pathways (within the scope of this WAA) with respective treatment
designed for each pathway.

Stormwater from the Process Areas

The first 25 mm of stormwater runoffs from process areas are collected in first flush sumps located in
various areas throughout the facility. Runoffs in excess of the first 25 mm are considered clean and
diverted by an overflow weir to a sedimentation pond. Following a storm event water collected in the
first flush sumps is sampled to determine if it is contaminated or clean. Sampling and analysis is
proposed to be performed for pH, Turbidity and Total Petroleum Hydrocarbons (TPH). The proposed
water quality target criteria for these contaminants are below. Water meeting these criteria is
considered as clean and is forwarded to the sedimentation ponds. Water not meeting these criteria is
considered as contaminated and is forwarded to the Primary Treatment System.

 pH: 6 – 8

 Turbidity: 370 NTU

 TPH: 15 mg/L
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Stormwater from the Primary Treatment System

Contaminated stormwater runoffs treated at the Primary Treatment System are sampled and
monitored accordingly via continuous or composite sampling similar to the approach previously
approved for the construction marine outfall prior to being directed to the Combined Effluent Sump
and then to the marine outfall, once available. Target water quality criteria are to be prescribed via a
separate (future) WAA.

Stormwater from Amine Area

Stormwater runoffs from the Amine Storage Containment Area drain to the Amine Area Sump. Under
normal operating conditions, contamination is not expected in this area. If the stormwater runoffs are
deemed clean via inspection the runoffs will be released to the stormwater and surface runoffs system
via a valve. If amine contamination is detected via inspection then the runoffs will be collected from
the sump for offsite disposal at an approved licensed facility.

Stormwater from Non-Process Areas

Stormwater runoffs from non-process areas including, but not limited to, unpaved areas, roadways,
rooftops, occupied buildings, etc., are deemed clean (uncontaminated) and suitable for discharge
without treatment. These runoffs are captured by the stormwater and surface runoffs system and
routed to stormwater sedimentation ponds for controlled release to the environment.

Stormwater from Parking Lots

Stormwater runoffs from parking areas are considered potentially contaminated. Unlike other areas
considered potentially contaminated that are directed to first flush sumps, runoffs from parking areas
will be routed through drainage ditches equipped with in-line oil and sediment traps. These traps shall
partially filter free oil and turbidity from the runoffs prior to the runoffs entering the stormwater and
surface runoffs system.

Stormwater from Sedimentation Ponds

The control of stormwater runoffs from the LNG Plant site is through proper segregation and
treatment as appropriate dependent upon contamination risk. Stormwater runoffs will either be released
to the marine environment after treatment, to the terrestrial environment via the sedimentation ponds,
or will be collected for offsite disposal at an approved licensed facility.

Stormwater from non-process areas, treated stormwater from parking lots, and clean stormwater from
the first flush sumps and the amine area sump is routed to various sedimentation ponds. The
sedimentation ponds will be designed to allow access for grab sampling to be performed to analyse
pH, Turbidity and TPH to ensure the quality of stormwater meets the proposed water quality target
criteria for release to the environment. Release from the sedimentation ponds will be through
percolation, evaporation, or controlled discharge via the sedimentation pond discharge culverts.

Figures 4.5.3-3 and 4.5.3-4 illustrate the overall LNG plant drainage system and locations of the
sedimentation ponds. The proposed water quality target criteria for these contaminants are below.

Construction and Commissioning Phases Operations Phase

Turbidity: 2000 NTU Turbidity: 370 NTU; pH: 6 – 8; TPH: 15mg/L
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Figure 4.5.3-3: LNG Plant Site - Overall Drainage Plan (1 of 2)
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Figure 4.5.3-4: LNG Plant Site - Overall Drainage Plan (2 of 2)
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4.6 Prescribed Premises Boundary Layout
The proposed prescribed premises boundary will include the LNG and Domgas Plants,
supporting utilities and general facilities including flares and GTGs will be located on Part
Lots 235, 238 and 569 on Plan 195206. The permanent ocean outfall, quarantine approved
premises, offloading facilities are not included in the prescribed premises. Figure 4.6-1
shows the prescribed premises for this WAA.

Coordinates for the boundary of the proposed prescribed premises have been included in
Table 4.6-1 and Figure 4.6-1, these areas encompass all infrastructure associated with the
prescribed activities.

Table 4.6-1: LNG and Domgas Plants Prescribed Premises Boundary Coordinates

MGA System

No. East North

1 292494 7600062

2 293013 7600130

3 293007 7600605

4 293396 7600506

5 293309 7600195

6 293254 7600190

7 293179 7599911

8 293888 7599721

9 293989 7600101

10 293636 7600195

11 294180 7600201

12 294272 7599965

13 294128 7599424

14 293001 7598067

15 292271 7598066

16 292343 7598337

17 292343 7599454
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Figure 4.6-1: Wheatstone LNG Plant - LNG and Domgas Plants Prescribed Premises
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4.9 Air Emission Design
As required by State (WA) Ministerial Approval, MS 873 (Conditions 18-1 and 18-2),
Wheatstone Project is to implement below measures in design and operation of air emitting
facilities:

 Demonstrate that specific design features have been implemented to minimise and
monitor emissions to air, in particular:

 Minimising emissions of VOCs and NOx;

 Optimising the smokeless capacity of flares so as to minimise the frequency and
duration of visible smoke;

 Minimising non-emergency flaring of gas;

 Demonstrate that operations management measures have been implemented to
minimise emissions to air;

 Benchmark emissions of VOCs and NOx to similar LNG Projects in Australia and
internationally.

Therefore, this section summarises the main emission sources and respective emission
reduction measures implemented in the design. Detailed information is provided in the
Wheatstone Foundation Project Air Emissions Design Report (Chevron Document No. WS0-
0000-HES-RPT-CVX-000-00102-000) which is available in Appendix A.

4.9.1 Air Emission Key Sources

The key sources of air emissions within scope of this WAA and associated emissions are
listed in Table 4.9.1-1. This table shows main emissions to air from listed combustion
equipment, flares and vents (as described in MS 873) are:

 NOx, including nitrogen oxide (NO) and nitrogen dioxide (NO2)

 Sulfur oxides (SOx), typically represented by sulfur dioxide (SO2)

 Carbon monoxide (CO)

 Airborne PM10 and visible smoke from flares

 VOCs typically aliphatic HCs excluding methane (CH4), and aromatic HCs including
BTEX.

Indicative location of the key air emission point sources are shown in the Figure 4.9.1-1, and
their locations coordinates as undertaken in the modeling assumptions can be found the
Wheatstone LNG Foundation Project - Air Quality Assessment (Chevron Document No.
WS0-0000-HES-RPT-CPM-000-00002-000) which is available in Appendix C.
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4.9.2 Air Emissions Inventory

Vendors provided performance guarantees, where available are used to estimate emissions.
Manufacturer emission guarantees generally tend to be more conservative than the actual
emissions. Table 4.9.2-1 provides a summary of emission estimates from normal operations
based on the average feed gas composition / average ambient temperature flow-rates and
assuming steady-state conditions, and it includes emission estimates for routine and
planned non-routine operations (e.g. maintenance and testing). The estimates would be
validated as appropriate during operations monitoring and testing as are described in
Section 7.1, to ensure that manufacturer emissions guarantees are met.
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role in determining the particular technologies suitable for a specific project. This section
briefs the current features that have been incorporated into the design of the key emission
sources to minimise emissions of VOC and NOx. The design features to minimise visible
smoke and non-emergency flaring is described in Section 4.9.4. The evaluation process
applied for selecting the emission reduction design features to minimise NOx and VOC
emissions include the following criteria:

 Ability to achieve or improve upon relevant environmental (DER and EPA) standards

 Preference for primary (at source) over secondary (end-of-pipe) pollution control
measures to minimise waste generation

 Technology Risk – proven versus unproven technology or process. The Chevron
Technology Qualification Process requires that selected technology or process has a
documented track record in the field, for a defined environment, to be considered
‘proven’ and of acceptable operational risk

 Energy Efficiency – the energy efficiency is central to each design option, be it
thermal, electric or mechanical energy efficiency. A reduction in energy efficiency
results in increased fuel requirements and consequently increased emissions

 Operability / Maintainability – design options that are difficult to operate or require
high maintenance may result in higher emissions through suboptimal operating
conditions and any additional shutdown and start-up events that may be experienced

 Availability – impact of pollution control technology on combustion equipment
availability

 Health, environmental, and safety – additional considerations including waste
generation, use of natural resources (e.g. water), occupational health exposures, and
safe operations.

In summary, combustion type process equipment that have been selected best match the
requirements of the Wheatstone Project because these will operate within the optimal
combustion envelopes during routine operations, minimising emissions of CO, VOC and
PM10. Trade-offs between NOx reduction, and combustion and energy efficiency, also
influenced equipment selection. The specific design features which have been incorporated
into the Wheatstone Project LNG and Domgas Plants to minimise NOx and VOC emissions
are detailed in the Wheatstone Foundation Project Air Emissions Design Report (Appendix
A, Section 7). The design emission rates consequently calculated for the key emission
sources (except for flares) during normal operation and emission targets are presented in
Table 4.9.3-1.
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Table 4.9.4-1: Design Emission Rates for Elevated Flares

Project Key Emission
Sources

Operation
Conditions

Design Emission Rates (g/s)

NOx PM10 SO2 VOC CO

Source: Wheatstone Foundation Project Air Emissions Design Report (Appendix A)
(i)

Estimated emissions from flares during routine operations (pilot + purge)
(ii) Upset scenario based on a blocked NRU vent outlet.
(iii) Upset scenario based on a thermal oxidiser trip event.

(iv)
Upset scenario based on a loss of a BOG compressor.

4.10 Air Quality Modeling
Air quality modeling for the Wheatstone Project was developed by Air Assessments in 2013.
A copy of this modeling report can be found in Appendix C (Chevron Wheatstone LNG
Foundation Project - Air Quality Assessment). This modeling assessment utilises two
models;

i) AERMOD for predicting local impacts on a scale out to 13 km from the Wheatstone
Project plant site, and

ii) TAPM-CTM for predicting regional scale ozone and NO2 .

The following sections provide a summary of the model including the assumptions used and
the results achieve. Detailed information can be found in the model report (Appendix C).
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4.10.2 Evaluated Emission Scenarios

For the assessment of the Wheatstone Project, Chevron reviewed the range of possible
event scenarios with six scenarios selected to cover the range of likely events. These
scenarios are:

1. Normal Operations;

2. Regenerative thermal oxidiser trip for one LNG train where the AGRUs vent gas is
directed to the LP flare;

3. Blocked Nitrogen Rejection Unit (NRU) outlet vent. The gas stream emitted consists
of concentrated N2 with trace amount of methane (less than 1.5 mol %) which is
vented directly to atmosphere. NRU vent, with high nitrogen content, routed to the dry
gas LP flare during valve failure;

4. Loss of BOG compressors, where the boil off gas from the LNG tankers will be routed
to the marine flare;

5. Loading a condensate ship, where VOC rich vapours are displaced from the ships
hold. This is estimated to occur for only 156 hours per year (not within the prescribed
premises and outside the scope of this WAA); and

Start-up of an LNG train with use of a start-up oil heater and non-routine flaring to the
LP flare.

There is no distinct worst-case scenario achieved by the air quality modeling as depending
on the pollutant of concern the worst-case scenario varies. Scenario 4 is considered to be
the worst-case for NOx and CO, and scenario 5 is the worst-case for VOC and benzene.

4.10.3 Ambient Air Quality Criteria

The criteria for Ambient Air Quality in Western Australia (WA) are taken from the Ambient Air
Quality NEPM Standards and Goals originally published by the National Environment
Protection Council (NEPC) in 1998. These standards with the Particles as PM2.5 values
(added in 2002) are presented in Table 4.10.3-1. Air Toxics NEPM published in 2004
identifies monitoring investigation levels for BTEX, as listed in Table 4.10.3-2, with a goal to
gather sufficient data nationally to facilitate development of standards for air toxics.
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Table 4.10.3-1: NEPM - Ambient Air Quality Standards and Goals

Pollutant Averaging
Period

Maximum Concentration Goal

(ppm) (µg/m3)1 Maximum Allowable
Exceedances

Carbon Monoxide 8 hour 9.0 11,240 1 day a year

Nitrogen Dioxide
1 hour 0.12 246 1 day a year

1 year 0.03 62 None

Photochemical Oxidants
(as Ozone)

1 hour 0.1 214 1 day a year

4 hours 0.08 171 1 day a year

Sulphur Dioxide

1 hour 0.20 572 1 day a year

1 day 0.08 228 1 day a year

1 year 0.02 57 None

Lead 1 year - 0.50 None

Particles as PM10 1 day - 50 5 days a year

Advisory Reporting Standards and Goal

Particles as PM2.5

1 day - 25 -

1 year - 8 -

Source: National Environment Protection Council (1998)
1

Concentration of gaseous pollutants in italics have been converted from the NEPM standard quoted at 0 C and 101.3 kPa

Table 4.10.3-2: NEPM - Air Toxic Monitoring Investigation Levels

Pollutant
Averaging

Period
Monitoring investigation

Level (ppb)
Equivalent Concentration at
101 kPa and 25 C (µg/m3)

Benzene Annual
average

3 9.6

Benzo (a) pyrene as a
marker for Polycyclic
Aromatic Hydrocarbons

Annual
average

0.3 ng/m3 NA

Formaldehyde 24 hours 40 49

Toluene

24 hours 1000 3770

Annual
average

100 377

Xylenes (as total of
ortho, meta and para
isomers)

24 hours 250 1085

Annual
average

200 868

Note: The 8-year goal (date 2012) of the air toxics NEPM is to gather sufficient data nationally to facilitate development of a standard.
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National Exposure Standards have been declared for CO, NO2, SO2 and particles as PM10

[NOHSC:1003 (1995)]; however, the 8-hour averaged maximum concentrations for these are
in excess of the NEPM (Ambient Air Quality) allowances so these are not referenced further.

4.10.4 Local and Regional Air Quality Model Results

The model predicted local concentrations of NO2, CO, SO2, PM10, PM2.5, BTEX,
formaldehyde and H2S using the model AERMOD and local measured meteorological data.
In this report, “local” is defined as within 13 km of the plant including the Town of Onslow
where the maximum concentrations of these pollutants occur. Concentrations of ozone
modelled using TAPM-CTM to predict concentrations on the “regional” scale to include the
interaction with regional sources, as the peak concentrations may occur up to 100 km away
from the source. A summary of the model results is given below.

Predicted Local Concentrations

The model discusses the predicted maximum concentrations at any location and on the land
outside the lease boundaries. Detail results for each scenario with illustrated contour plots
can be found in the model report (Appendix C, Section 6). A summary of the achieved
maximum results concentrations including ambient background concentrations as a
percentage of the criteria are presented in Table 4.10.4-1. Achieved results indicate:

 The predicted concentrations outside the lease boundaries are generally low
compared to their respective criteria, with the 1-hour NO2 concentrations being
closest - up to 21.5% of the criteria, with all other pollutants contributing less than 5%
of their respective criteria. Concentrations at nearby sensitive receptors are even
lower; and

 For all scenarios there is generally little variation in the predicted concentrations apart
from higher concentrations of benzene, toluene and xylenes from the ship loading
scenario – case 5. That the emissions from the various flaring scenarios do not
significantly change the predicted concentrations is a result of the very large amount
of heat released and subsequent large plume rise from the flares. For the condensate
loading case, though the concentrations do increase they are still low, at most 3.6%
of the annual average benzene criterion and 0.65% of the 24-hour xylenes criterion
outside the lease boundary on land.

 The background concentrations are generally low and make little contribution to the
levels. Results show with all background levels apart from PM10 and PM2.5 being
below 4% of the criteria. For PM10 and PM2.5, background levels make up a
significant fraction of the criteria, but for these the contribution from the Wheatstone
Project is small and the predicted cumulative concentrations remain below the
criteria. Therefore, the consideration of background concentrations does not result in
out-of-guideline value for predicted pollutant concentrations.
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Table 4.10.4-1: Predicted Maximum Concentrations (as a percentage of Criteria)
outside the Lease Boundary – Background Levels Included

Source: Wheatstone Foundation Project Air Emissions Air Quality Assessment (Appendix C)

Note: Includes background concentrations and other existing and approved sources.

Air emissions modelled were less than 70 % of the standard for all operating scenarios.
Detailed modelling results are included in Appendix C.

Predicated Regional Concentrations

Regional concentrations of ozone and NO2 were predicted for the various scenarios before
and with the Wheatstone Project. A summary of the predicted concentrations as a
percentage of the adopted criteria is presented in Table 4.10.4-2. The achieved model
results indicate that:

 Maximum existing ozone concentrations at isolated areas in the Pilbara are relatively
high, with the major contributor being emissions from bush fires. The maximum
existing ozone concentrations (2009) predicted anywhere on the model grid are 87
and 95% of the 1-hour and 4-hour ozone standards respectively. Using what is
considered the more appropriate second highest concentration when including
natural sources, the predicted concentrations are 74 and 86% of the standard;

 With the addition of future industry and the Wheatstone Project, the maximum ozone
concentrations predicted anywhere on the model grid remain essentially unchanged
and, for some statistics and averaging periods, will even decrease. The minor impact
or even reduction is due both to fires being the dominant source and the non-linearity
in the atmospheric chemical reactions, where additional NO2 can (in some
circumstances) reduce ozone concentrations;
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 At residential locations, the predicted maximum 1-hour ozone concentrations for
existing sources are between 43 to 60 ppb. With the addition of future industry
(excluding the Wheatstone Project), these maximums are predicted to increase only
marginally, typically less than 1 ppb. The exceptions to this are at Barrow Island
where a large increase in ozone levels is predicted due to the Gorgon Project and for
Mardie where there is a significant reduction in the maximum and second highest 1-
hour ozone concentrations. This reduction at Mardie is due to the industrial sources
impacting on a smog event due to fire emissions, where the additional NO2 is
predicted to reduce the ozone formation; and

 With the addition of the Wheatstone Project, under routine operations there is
predicted to be negligible change in the concentrations at residential sites (including
Onslow) apart from the Minderoo station with increases of no more than 1 ppb. For
the non-routine scenarios, the above result applies, except for the ship-loading
condensate case where an increase of up to 3 ppb in the 1-hour concentrations at
Minderoo station is predicted, though with the concentrations still being only 45% of
the 1-hour NEPM standard. That the Wheatstone Project has such a minor impact on
ozone concentrations is due to the emissions being relatively small, estimated to
comprise only 0.13 to 4.9% of future anthropogenic emissions in the Pilbara.

Table 4.10.4-2: Predicted Maximum Concentrations of Ozone and NO2 Anywhere on
the Model Grid as a percentage of their Criteria

Source: Wheatstone Foundation Project Air Emissions Air Quality Assessment (Appendix C)
1

The NEPM 1-hour goal allows for 1 day of exceedances per year with the modelling including natural sources. As such with
natural sources compliance is if less than 2 days of exceedances are measured.

The achieved model results showed that maximum existing ozone and nitrogen dioxide
concentrations at the assessed areas are relatively high, and with the addition of future
industry and the Wheatstone Project, the maximum concentrations predicted anywhere on
the model grid remain essentially unchanged or will even decrease. Therefore, overall
impacts on regional air quality from the Wheatstone Project are small. More detailed
information and contour plot illustration can be found in Appendix C.

4.11 Noise Modeling

A noise model was developed (for a five train facility) and used to predict noise levels
associated with construction piling, normal operations and emergency flaring at receptors
near the vicinity of the plant (SVT 2009).. Predicted noise levels were for the worst-case
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weather conditions for sound propagation and have also been compared with the regulatory
noise limits and ambient noise levels to determine noise impacts.

This section will give a summary of the used assumptions and input data used by the model
and the achieved results. More detailed information can be found in the model report
attached to this WAA as Appendix D. The actual results from the two train facility and scope
of this WAA are expected to be significantly less than the model results for the five trains, as
the model undertook noises generated from additional three future LNG trains and facilities
outside the prescribed premises boundary.

4.11.1 Noise Sensitive Receptor Locations

Total numbers of six locations in the vicinity of the LNG Plant site were identified as the
noise sensitive receptors, although Onslow town is known as the nearest residential area to
the Wheatstone LNG Plant. Ambient noise levels were assessed in five of these noise
sensitive receptors as follows:

1. Onslow Town (nearest residential area)

2. Four Mile Creek (public access beach and popular fishing and BBQ area)

3. Five Mile Pool (camping area)

4. Old Onslow Heritage Site (original site of Onslow)

5. Ten Mile Dam (the workforce accommodation camp)

The model predicted noise levels at the same sensitive noise receptor locations as well as in
the nearest industrial sensitive receptor:

6. Onslow Salt (the north-west corner of the Onslow Salt boundary)

4.11.2 Background Noise Levels and Noise Limit Criteria

Ambient noise levels were measured in the sensitive receptors and are set as the Baseline
Noise Levels for this project and the Background noise levels in the model. Table 4.11.2-1
outlines the background noise levels as LA10, and LA90. The LA90 noise level is applicable for
representing background noise levels, and LA10 will be used to compare against the
predicted levels.

The Noise Regulations specify maximum noise levels (assigned levels) which are the
highest noise levels that can be received at noise-sensitive premises, commercial and
industrial premises. Old Onslow, 4 Mile Creek, and 5 Mile Pool are public access areas, but
are not considered as premises. Since the noise regulations apply only to noise received at
premises, the assigned noise levels do not apply and noise limit criteria are not defined for
these locations. The potential for noise impacts at these locations is determined by
comparing predicted noise levels with measured background noise levels. The regulations
define three types of assigned noise level: LA max, LA10, LA90. The LA10 noise limit is the most
significant for this study since this is representative of continuous noise emissions from the
LNG Plant.

Table 4.11.2-1 shows the applicable assigned noise level for the sensitive receptors, except
for Onslow Salt which is an industrial site and its LA10 assigned noise level is 65 dB(A) at all
times of the day and night.



Wheatstone Project LNG Plant Document No: WS1-0000-RGL-PMT-BEC-000-00250-000

Works Approval Application
LNG and Domgas Plants

Revision: 0
Revision Date: 12-Dec-2013

25658-000-GPE-GCX-A0150-000 Security Level 2 Page 62

Bechtel Confidential. © 2013 Bechtel Oil, Gas and Chemicals, Inc. All rights reserved.
Electronic documents, once printed, are uncontrolled and may become outdated.

Refer to electronic documents in the EDMS for current versions.

Table 4.11.2-1: Background and Assigned Noise Levels (dB(A)) at Sensitive Receptors

Sensitive Receptors Assigned Night-time Levels Daytime Evening Night-time

Underlying Background Noise Level (Average LA90)

Onslow Town - 38 41 34

4 Mile Creak - 38 40 36

5 Mile Pool - 34 28 25

Old Onslow Heritage Site - 36 34 25

10 Mile Dam - 38 30 24

Underlying Background Noise Level (Average LA10)

Onslow Town
35 at >450m from industrial

Zoning
45 45 39

4 Mile Creak NA 46 45 41

5 Mile Pool NA 44 35 30

Old Onslow Heritage Site NA 45 39 28

10 Mile Dam 35 52 39 32

Source: Draft EIS / ERMP for the Proposed Wheatstone Project, Chapter 4 (emissions, discharges and Wastes), Section 5 (Noise)

4.11.3 Noise Modeling Methodology, Scenarios, and Assumptions

An acoustic model has been produced using the SoundPlan noise modeling program that
calculates sound pressure levels at nominated receiver locations or produces noise contours
over a defined area of interest around the noise sources. The noise modeling was carried
out for construction and operation of the Wheatstone Project. Construction modeling focused
on piling which is outside the scope of this WAA. Operational modeling included noise
emissions from the prescribed premises and is discussed below.

Noise modeling for the operation phase has been undertaken for the following two operating
scenarios:

 Normal plant operation assuming 5 LNG trains and associated Domgas;

 Emergency flaring.

Noise levels were predicted for two types of weather and wind conditions:

 Calm conditions; and

 Worst-case meteorological conditions.

4.11.4 Noise Sources and Sound Power Levels

Noise sources associated with the LNG Plant used in the noise model are listed in Table
4.11.4-1. This table also shows the equipment’s sound power levels included in the noise
model. The cumulative total sound power level for all equipment in the normal operating
scenario is 137 dB(A).
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Table 4.11.4-1: Noise Sources and Associated Sound Power Levels Used in the Noise
Modeling

Source: Wheatstone Project Environmental Noise Impact Assessment (Appendix D)
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4.11.5 Noise Modeling Results

Predicted noise levels under worst wind conditions showed higher levels than calm
conditions therefore noise levels under calm conditions are not presented in here. As
explained in Section 4.11.2, predicted noise levels will be compared against background
noise levels when the Assigned Levels are not available. Additional detailed information can
be found in the Environmental Noise Impact Assessment report in Attachment C.

Table 4.11.5-1 outlines the predicted noise levels at the sensitive receptor locations and also
includes the background noise level and Assigned Levels. Figures 4.11.5-1 and 4.11.5-2
depict noise level contours for each scenario.

Table 4.11.5-1: Predicted Noise Levels (LA10 dB(A)) - Operation Phase

Sensitive Receptors Assigned Night-
time Levels

Background
Night-time

(LA90)

Predicted Noise at Worst Wind Conditions

Normal Operations Emergency Flaring

Onslow Town 35 34 27 30

4 Mile Creak NA 36 37 41

5 Mile Pool NA 25 28 32

Old Onslow Heritage
Site NA 25 36 41

10 Mile Dam 35 24 24 27

Onslow Salt 65 - 35 41

Source: Wheatstone Project Environmental Noise Impact Assessment (Appendix D)
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Figure 4.11.5-1: Noise Contours (Operation Phase) – Normal Operation at Worst Wind
Conditions

Figure 4.11.5-2: Noise Contours (Operation Phase) – Emergency Flaring at Worst
Wind Conditions
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4.11.6 Noise Model Conclusion

Predicted noise levels for normal plant operation are compliant with the most stringent night-
time assigned noise levels imposed under the Noise Regulations assuming that industry
standard noise controls are applied to compressor piping and gas turbines.

The LNG Plant is unlikely to be audible above background noise at Onslow town site even
under worst-case meteorological conditions for sound propagation. The proposed location
for the workforce accommodation camp is sufficiently distant from the LNG Plant site that
received noise levels will be significantly below the assigned noise levels.

Predicted noise levels for normal plant operation at the public access areas (4 Mile Creek, 5
Mile Pool, and Old Onslow Heritage Site) are higher than underlying background noise. It is
possible; therefore, that plant noise may be audible at these locations under worst-case
meteorological conditions for sound propagation.

Predicted noise levels from emergency flaring comply with the assigned noise levels.



Wheatstone Project LNG Plant Document No: WS1-0000-RGL-PMT-BEC-000-00250-000

Works Approval Application
LNG and Domgas Plants

Revision: 0
Revision Date: 12-Dec-2013

25658-000-GPE-GCX-A0150-000 Security Level 2 Page 67

Bechtel Confidential. © 2013 Bechtel Oil, Gas and Chemicals, Inc. All rights reserved.
Electronic documents, once printed, are uncontrolled and may become outdated.

Refer to electronic documents in the EDMS for current versions.



Wheatstone Project LNG Plant Document No: WS1-0000-RGL-PMT-BEC-000-00250-000

Works Approval Application
LNG and Domgas Plants

Revision: 0
Revision Date: 12-Dec-2013

25658-000-GPE-GCX-A0150-000 Security Level 2 Page 68

Bechtel Confidential. © 2013 Bechtel Oil, Gas and Chemicals, Inc. All rights reserved.
Electronic documents, once printed, are uncontrolled and may become outdated.

Refer to electronic documents in the EDMS for current versions.



Wheatstone Project LNG Plant Document No: WS1-0000-RGL-PMT-BEC-000-00250-000

Works Approval Application
LNG and Domgas Plants

Revision: 0
Revision Date: 12-Dec-2013

25658-000-GPE-GCX-A0150-000 Security Level 2 Page 69

Bechtel Confidential. © 2013 Bechtel Oil, Gas and Chemicals, Inc. All rights reserved.
Electronic documents, once printed, are uncontrolled and may become outdated.

Refer to electronic documents in the EDMS for current versions.



Wheatstone Project LNG Plant Document No: WS1-0000-RGL-PMT-BEC-000-00250-000

Works Approval Application
LNG and Domgas Plants

Revision: 0
Revision Date: 12-Dec-2013

25658-000-GPE-GCX-A0150-000 Security Level 2 Page 70

Bechtel Confidential. © 2013 Bechtel Oil, Gas and Chemicals, Inc. All rights reserved.
Electronic documents, once printed, are uncontrolled and may become outdated.

Refer to electronic documents in the EDMS for current versions.

7.0 EMISSIONS IMPACTS AND MANAGEMENT

This section describes potential emissions from the LNG and Domgas Plants and common
utilities and general facilities and indicates how they may potentially impact the local
environment. A description of emission monitoring and management measures that will be
applied is provided below.

7.1 Air Emissions

Air emissions may impact the environment including human health, amenity and vegetation
and fauna. Air emissions sources, characteristics, qualities, and quantities differ during
construction, commissioning, and operation of the plant. Therefore, air emissions and
management will be discussed separately for the construction, commissioning and operation
phases.

A comprehensive assessment of the predicted air emissions from the LNG and Domgas
Plants and common utilities and general facilities was undertaken. Emissions of expected air
pollutants were modelled to predict potential local impacts in the vicinity of the plants as well
as regional impacts on areas up to 100 km distant from the plants. The air quality model
assessed significant sources of air emissions under several scenarios.

Results for local and regional air emissions demonstrated ambient air quality standards
would be met and Wheatstone Project is not expected to cause any out-of-criteria pollutant in
the local and regional areas. Therefore, the predicted concentrations are relatively low and
overall impacts on the environment are considered relatively minor during commissioning
and operation of the LNG and Domgas Plants and common utilities and general facilities.

Refer to Section 4.10 and Appendix C for more detail of this modelling.
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Table 7.1.1-1: Construction Phase Ambient Air Quality Monitoring Program
Project Phase Emissions Monitored Monitoring Equipment

Pre-construction (during EIA
studies) & Construction

NOx / SOx / VOC / PM
/ Dust Deposition

Passive Diffuse Samplers /
OSIRIS
Particle Counters

OSIRIS: Brand name of an instrument that uses laser nephelometer technology
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Figure 7.1.1-1: Wheatstone LNG Plant Ambient Air Quality Monitoring - Existing and Proposed Stations
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7.2.2 Operations Phase

During the operations phase the main sources of dust emissions will be from vehicle
movements and short duration maintenance activities associated with the Plant, such as
minor blasting and painting and some minor earthworks associated with maintenance of
roads.

Management and Monitoring

The majority of the plant site area will be sealed with either a gravel surface or paving further
reducing potential fugitive dust emissions; noting some areas will remain unsealed (e.g. non-
process areas, around flares). As a result of the low potential for propagation of dust during
the operations phase there are no ongoing management measures planned to be
implemented to support day to day operations. For non-routine activities (e.g. maintenance
and upgrades) that may occur during operations, an assessment of potential environmental
impacts will be undertaken with relevant management measures implemented to reduce the
impacts associated with those activities.

As discussed in Section 7.1, dust deposition will continue to be monitored initially during the
operations phase as part of the ambient air quality monitoring program.
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7.3 Odour Emissions
Odour emissions have the potential to adversely affect the welfare, health, convenience,
comfort and enjoyment of public amenity. The EP Act protects against “unreasonable
emissions” of odour (Department of Environmental Protection 2002).

Generation of odour is not expected during construction of the LNG and Domgas Plants.
Minor odour emissions may be created from time to time during commissioning and
operation of the LNG and Domgas Plants. As there is no camp accommodation or residential
areas within the vicinity of the LNG and Domgas Plants site, minor odour emissions from the
LNG and Domgas Plants are not predicted to result in unreasonable odour at nearby
sensitive receptors.

Painting and blasting will produce odour over a localised area for a short duration. Therefore,
odour emissions from these activities are unlikely to impact sensitive receptors and are
considered to be insignificant.

7.3.2 Operations Phase

Management and Monitoring

The sources of potential odour emissions that may be generated during the operations
phase are not expected to differ significantly from those during the commissioning phase.
Therefore, the management measures discussed above for the commissioning phase will
continue to function during the operations phase, including the LDAR program.
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7.4 Noise Emissions
Noise emissions have the potential to cause long-term adverse health effects and increase
ambient levels in the environment impacting fauna populations. Noise expected from the
Wheatstone LNG Plant onshore activities during construction and operation phases were
modelled to support the assessment of the Draft EIS / ERMP. This modelling indicated:

 General construction noise emissions (except noise from pile driving that is outside
the scope of this WAA) were assessed as being below the guideline limits and
assigned values of the Noise Regulations. As a result, construction noise levels from
the activities in the scope of this WAA are expected to be below and compliant with
the assigned values, and construction noise impacts are expected to be insignificant.

 The predicted noise levels for two operating scenarios (normal operations and
emergency flaring) showed compliance with the most stringent night-time assigned
noise levels imposed under the Noise Regulations. The LNG Plant is unlikely to be
audible above background noise at Onslow town and Ten Mile Dam (the
accommodation camp location) even under worst-case meteorological conditions for
sound propagation.

 Predicted noise levels for normal plant operation at the public access areas (4 Mile
Creek, 5 Mile Pool, and Old Onslow Heritage Site) are higher than underlying
background noise. Therefore, plant noise may be audible at these locations under
worst-case meteorological conditions for sound propagation; however, it is marginal
and impact is expected to be insignificant.

 Overall, significant noise impacts are not expected to occur during construction,
commissioning or operation of the LNG and Domgas Plants.

A more detailed summary of this modelling is provided in Section 4.10, and the full document
available in Appendix D.
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7.4.2 Operations Phase

Management and Monitoring

The LNG and Domgas Plants will be operated in compliance with the Noise Regulations. No
noise specific noise management measures are proposed for the operation phase; however,
and if deemed necessary, acoustic enclosures will be provided around rotating and other
‘noisy’ equipment.

For the same reasons discussed above for the construction and commissioning phases, no
noise monitoring is proposed outside of the Wheatstone Project boundary during the
operation phase. However, as will be undertaken during commissioning, noise monitoring is
proposed to be undertaken on a regular basis within the Wheatstone Project boundaries
during operations for ongoing validation of equipment noise levels.
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7.5.1 Construction and Commissioning Phases
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7.5.2 Operations Phase
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7.6 Discharges to Water
Discharges of pollutants to surface water bodies have the potential to adversely impact on
the health of marine and freshwater flora and fauna. Water pollution has flow-on effects on
natural resources and recreational values.

Wastewaters and surface runoffs are discussed in Section 4.5, and it is identified that:

 Wastewater expected from the prescribed premises during construction will consist of
sanitary and desalination plant reject, and stormwater runoff will mostly be
uncontaminated.

 A wide range of wastewaters are expected during commissioning and operation,
which will be appropriately treated. Treated wastewater (effluents) will be discharged
into the marine environment via the operation (permanent) marine outfall (subject to a
separate (future) WAA).

 Stormwater runoffs collected in the first flush sumps will be diverted for treatment and
then to the operation (permanent) marine outfall for release into the marine
environment (subject to a separate (future) WAA).



Wheatstone Project LNG Plant Document No: WS1-0000-RGL-PMT-BEC-000-00250-000

Works Approval Application
LNG and Domgas Plants

Revision: 0
Revision Date: 12-Dec-2013

25658-000-GPE-GCX-A0150-000 Security Level 2 Page 86

Bechtel Confidential. © 2013 Bechtel Oil, Gas and Chemicals, Inc. All rights reserved.
Electronic documents, once printed, are uncontrolled and may become outdated.

Refer to electronic documents in the EDMS for current versions.

7.6.2 Operations Phase

Management and Monitoring

The wastewater and stormwater systems will be fully functional during the operation phase.
These systems will be managed as described in Section 4.5, including monitoring of treated
wastewater prior to discharge via the operation (permanent) marine outfall; to be addressed
in a separate (future) WAA. Runoffs collected in the sedimentation ponds will be sampled
and monitored as described in Section 7.7.2.

These facilities will be subject to a regular inspection and maintenance program throughout
the operational life of the facility to ensure continued system integrity.

In addition to the inspection and maintenance program, wastewater and surface runoffs
monitoring will be undertaken as described in Section 4.5. This monitoring program will also
include monitoring treated wastewater prior to discharge via the operation (permanent)
marine outfall; to be addressed in a separate (future) WAA. Runoffs collected in the
sedimentation ponds will be sampled and monitored as described in Section 7.7.2.
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Figure 7.7.2-1: Wheatstone Project Groundwater and Drive Point Piezometer Monitoring Locations
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Figure 7.7.2-2: Wheatstone Project Groundwater Divides and Monitoring Locations
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7.7 Discharges to Land
Discharges to land have the potential to alter soil nutrients and structure, which can
adversely affect the growth of some native plant species as well as microorganisms and
some fauna.

The only planned discharges to land throughout the construction, commissioning and
operation of the LNG and Domgas Plants is stormwater. Hydrostatic testing of certain
facilities and equipment (e.g. minor piping) will occur over a short duration. A hydrotest pond
will be available for the storage of hydrotest water prior to disposal; the hydrotest pond was
assessed in a previous WAA (W5480/2013/1) which requires the management of the
hydrotest water stored within the pond to be detailed in a future hydrotest water management
plan.

Measures described in Section 4.5, for the collection, segregation, and treatment of runoffs,
are designed to prevent significant environmental impacts from discharges to land.
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7.7.2 Operations Phase

Management and Monitoring

The wastewater and surface runoffs during the operations phase are not expected to differ
significantly from those during the commissioning phase. Therefore, the management
measures and system discussed above for the commissioning phase, and as described in
Section 4.5, will continue to function during the operations phase, including the management
and monitoring approaches.

The stormwater and groundwater monitoring programs are yet to be fully developed as the
Project has not matured to a stage where program details have been accurately addressed.
This information is proposed to be provided to support the subsequent Licence application.

Stormwater sedimentation ponds will be designed to allow access for grab sampling to be
performed to analyse pH, Turbidity and TPH to ensure the quality of stormwater meets the
proposed water quality target criteria for release to the environment.



Wheatstone Project LNG Plant Document No: WS1-0000-RGL-PMT-BEC-000-00250-000

Works Approval Application
LNG and Domgas Plants

Revision: 0
Revision Date: 12-Dec-2013

25658-000-GPE-GCX-A0150-000 Security Level 2 Page 91

Bechtel Confidential. © 2013 Bechtel Oil, Gas and Chemicals, Inc. All rights reserved.
Electronic documents, once printed, are uncontrolled and may become outdated.

Refer to electronic documents in the EDMS for current versions.

7.8 Solid / Liquid Waste Management
Solid and liquid wastes have the potential to adversely impact the environment and affect
human health and wellbeing. Solid and liquid wastes can also be detrimental to an area’s
visual amenity and cause unreasonable odour.

This section does not address discharges to water and land; this is addressed in Sections
7.6 and 7.7 respectively.

7.8.2 Operations Phase

Smaller volumes of waste will be generated during the operations phase compared to that
generated during the construction phase. Waste streams are expected to include general
solid waste (typically non-hazardous) as well as quantities of hazardous solid and liquid
wastes.
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Management and Monitoring

A waste transfer depot, to be located at the Plant Site, is proposed to be operated to support
waste management activities during the operations phase. This transfer depot will receive
wastes for segregation prior to disposal off-site by an appropriately licensed and approved
waste contractor. This depot will be appropriately designed based on the likely waste
streams and volumes to be transferred through it.

Hazardous and controlled wastes will continue to be appropriately collected and stored for
disposal offsite in accordance with the Environmental Protection (Controlled Waste)
Regulations 2004.

Some smaller-scale metal finishing and coating activities may be required throughout the
operations phases to support maintenance activities; these activities will be undertaken in
accordance with the requirements of the Environmental Protection (Abrasive Blasting)
Regulations 1998 and Environmental Protection (Metal Coating) Regulations 2001.

An operations phase waste management plan is proposed to be developed and implemented
to plan for and manage waste management activities during the operations phase.



Wheatstone Project LNG Plant Document No: WS1-0000-RGL-PMT-BEC-000-00250-000

Works Approval Application
LNG and Domgas Plants

Revision: 0
Revision Date: 12-Dec-2013

25658-000-GPE-GCX-A0150-000 Security Level 2 Page 93

Bechtel Confidential. © 2013 Bechtel Oil, Gas and Chemicals, Inc. All rights reserved.
Electronic documents, once printed, are uncontrolled and may become outdated.

Refer to electronic documents in the EDMS for current versions.

7.9 Hydrocarbon / Chemical Storage
The storage of hydrocarbons and chemicals carries the risk of hazardous substance leaks
and spills potentially polluting ground and surface water. These substances may also be
harmful to humans and wildlife through direct contact or via inhalation. Many of these
substances are flammable and there is an associated risk of ignition and fire.

There will be quantities of hydrocarbons and chemicals stored during construction of the
LNG and Domgas Plants. Hydrocarbons (diesel) will be stored and used for construction
equipment operation purposes. Compliant storage facilities will be constructed and operated
during the relevant stages of construction where painting, chemical cleaning / passivating,
hydrotest water treatment and other minor chemicals are required.

During commissioning and operation of the LNG and Domgas Plants large quantities of
hydrocarbons / chemicals will be stored within the prescribed premises. Refer to Section 4.4
for a description of the major hydrocarbon and chemical storage facilities within the
prescribed premises required to support the gas processing process. Additional smaller
volumes of hydrocarbons and chemicals will also be required to support day to day operation
of the plant (i.e. diesel).

The LNG and Condensate Storage Facilities were assessed in a previous WAA
(W5480/2013/1) and are not included in this WAA.
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Management through operation

Good operational practices will be implemented at the LNG and Domgas Plants and
associated facilities to minimise potential impacts to the environment and to maintain the
health and safety of personnel. Some of the key management tools to be implemented
include:

 Handling of fuel and operating facilities in accordance with the DMP Code of Practice

 Procedures in place for operators to ensure safe transfer at unloading or extraction /
unloading points

 Regular facility / equipment inspections, monitoring and maintenance in accordance
with operating procedures and safety management system under the plant MHF
licence

 Where the facility exists (i.e. Diesel and Amine storage), spilt chemicals /
hydrocarbons removed through sump vacuum truck extraction points to prevent
further impact to the environment and reduce unnecessary loading on the stormwater
drainage, sewerage and effluent treatment systems. The cause of spills will be
investigated and reported per site operational procedures.

In addition, a new MHF Dangerous Goods Site Licence for the Wheatstone Project will be
issued by DMP prior to commissioning. The MHF licence will include the LNG and Domgas
Plants including the LNG and Condensate Storage Facilities.

As described in Section 7.7.2, the groundwater monitoring program provides a mechanism to
detect any potential impacts to groundwater resources due to Project activities, including
hydrocarbon and chemical storage.

7.9.2 Operations Phase

Management and Monitoring

Management controls discussed above for the major hydrocarbon and chemical storage
facilities (i.e. ‘management through operation’ controls) will continue to apply during the
operations phase. In addition, there may be the ongoing requirement for the storage and
handling of minor quantities of hydrocarbons and chemicals outside of designated major
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storage areas. In such circumstances, the storage and handling of these substances will be
undertaken by competent personnel in line with relevant legislation and standards.

As described in Section 7.7.2, the operations phase groundwater monitoring program is yet
to be fully developed. This information is proposed to be provided to support the subsequent
Licence application.
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APPENDIX A:

WHEATSTONE FOUNDATION PROJECT
AIR EMISSIONS DESIGN REPORT
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APPENDIX B:

WHEATSTONE ADER – PEER REVIEW TO SATISFY CONDITION
18.3 OF MINISTERIAL STATEMENT 873
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APPENDIX C:

WHEATSTONE LNG FOUNDATION PROJECT
AIR QUALITY ASSESSMENT
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