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Executive Summ ary
The Port Hedland Power Station (PHPS, the Project) is located on Lot 255 on Deposited Plan 192056 approximately
12 km south of the Port Hedland town centre and approximately 5 km west of South Hedland. The PHPS is owned
and operated by Alinta Energy (Alinta) through its wholly owned subsidiary Alinta DEWAP Pty Ltd. The PHPS
operates under Environmental Protection Act 1986 Licence L7336/1998/10 for the following Prescribed Premises
Category:
•

Category 52: Electric power generation: Premises (other than Premises within Category 53 or an emergency
or standby power generating plant) on which electrical power is generated using a fuel.

Alinta proposes to expand and improve the efficiency of the PHPS through installation of 60 Megawatts (MW) of
high efficiency reciprocating engines (recips) (the Proposal. The new recips will displace energy supplied by the
existing (less-efficient) turbines resulting in reduced gas consumption and emissions at all power station loads.
Based on forecast customer loads, the Proposal is expected to reduce carbon emissions by approximately 100,0000
tonnes of carbon dioxide-equivalent (tCO2-e) per annum. An option to install a 40MW battery energy storage system
is also included in the Proposal, which would further reduce carbon emissions.
Based on Environmental Factor Guideline: Greenhouse Gas Emissions (EPA 2020b) and following consultation with
the Department of Water and Environmental Regulation (DWER) it was determined that the proposal triggered the
requirement for referral under Section 38 of the Environmental Protection Act 1986. This document has been
prepared to support the Section 38 Referral.
A summary of the proposal and the key characteristics of the proposal are provided in Table 1 and Table 2
respectively.
Table 1:
Proposal Title

Summary of the Proposal

Port Hedland Power Station Expansion (the Proposal)

Proponent Name

Alinta DEWAP Pty Ltd

Short Description

The Proposal includes the installation of a 60 Megawatts (MW) natural gas fuelled
reciprocating engine generating set with an option for a 40 MW battery energy storage
system.

Table 2:
Element

Proposal Key Characteristics
Proposed Extent

Location

Physical Elements

Greenhouse Gas (GHG) Emissions

• At forecast loads, the Proposal reduces emissions
by >100,000 tCO2-e per annum.
• Potential increase of up to 249,927 tCO 2-e per
annum under worst-case extreme high load
scenario (with this increase avoided through the
proposed emissions cap and offsetting
mechanism).

Section 4.3

Operational Elements
Power Generation Key
Infrastructure

Figure 2

Energy Storage

Figure 2

Supporting Infrastructure

Figure 2
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• 60 MW power island comprised of natural gas
fuelled reciprocating engine generating sets.
• Exhaust stacks.
• Optional 40 MW battery energy storage system
(BESS).
• Engine Hall(s) to house reciprocating engine
generating sets.
• 1 x Control room and ancillary equipment.
• 1 x Switchyard Bays.
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An assessment of the Proposal has been undertaken against the “Statement of Environmental Principles, Factors
and Objectives” (EPA 2020a) which identified Greenhouse Gas Emissions as the key environmental factor of
relevance to the proposed project, due to the potential for the proposal to exceed 100,000 tCO 2-e per annum.
When considered in isolation of the existing facility, the new reciprocating engines have the potential to emit up to
249,827 tCO2-e per annum. However, this new generation displaces less efficient generation from the existing gas
turbines, and the total impact of the Proposal at forecast loads of 60-90MW is therefore expected to be a reduction
in carbon emissions of >100,000tCO2-e per annum.
Alinta recognises that under extreme high load scenarios, the proposed increase to the maximum capacity of the
PHPS has the potential to increase the production of GHG emissions. To ensure this does not occur, Alinta will
impose a net emissions cap of 996,412 tCO 2-e per year, which is the volume of greenhouse gas emissions that could
be released by the existing licensed power station if run at full load 24/7 (prior to the proposed additional 60 MW
recip engines). Any exceedance above this cap would be offset by the surrender of recognised GHG offsets, which
will be managed through Alinta’s Greenhouse Gas Management Plan.
Other environmental factors considered in this referral are Air Quality and Social Surroundings, however it is
concluded that the Proposal does not pose a significant impact to these factors. All other factors are not considered
applicable to the proposed project.
Relevant stakeholders have been engaged as part of the proposed expansion to PHPS including the Department
of Water and Environmental Regulation (DWER), the Kimberley/Pilbara/Gascoyne Regional Joint Development
Assessment Panel and the Town of Port Hedland.
Alinta views this proposal as a positive step towards improved efficiency in power generation which ultimately
facilitates the goal of minimising the risk of environmental harm associated with climate change.
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Glossary
Abbreviation
BESS
CEMP
CH4
CO2
CO2-e
⁰C
DAP
DAWE
dB(A)
DMA
EPA
EP Act
EPBC Act
ERA
ERD
GJ/MWh
GHG
HFCs
Km
Km/hr
kV
LA10 dB(A)
LPS
mm
MNES
m-s-1
Mt CO2-e
MW
N 2O
NWIS
PEPL
PFCs
PHPS
Recips
Regional JDAP
SF6
SHPS
SIA
tCO2-e
tCO2-eq/MWh

Full Description
Battery Energy Storage System
Construction Environmental Management Plan
Methane
Carbon dioxide
Carbon dioxide equivalent
Degrees Celsius
Development Assessment Panel
Department of Agriculture, Water and Environment
Decibel (A-weighted)
Decision Making Authority
Environmental Protection Authority
Environmental Protection Act 1986
Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth)
Economic Regulation Authority
Environmental Review Document
Gigajoule per Megawatt hours
Greenhouse Gas
Hydro fluorocarbons
kilometre
Kilometre per hour
kilovault
A-weighted, sound level, decibels
Local Planning Scheme
millimetres
Matter of National Environmental Significance
Metres per second
Megatonnes of carbon dioxide equivalent
Megawatt
Nitrous oxide
North West Interconnected System
Pilbara Energy Pipeline
Perfluorocarbons
Port Hedland Power Station
Reciprocating engines
Regional Joint Development Assessment Panel
Sulphur hexafluoride
South Hedland Power Station
Strategic Industrial Area
Tonnes of carbon dioxide equivalent
Tonnes of carbon dioxide equivalent per Megawatt hours
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1.

INTRODU CTION

1.1 Purpose a nd Scope
Alinta Energy (Alinta) is proposing to increase the production capacity of the Port Hedland Power Station (PHPS)
through the addition of a 60 MW power island comprised of natural gas fuelled reciprocating engine sets and an
optional 40 MW battery energy storage system (BESS).
This supporting document provides the information for formal referral of the Proposal to the Environmental Protection
Authority (EPA) under Section 38 of the Environmental Protection Act 1986 (EP Act). It has been prepared in general
accordance with Part IV Division 1 of the EP Act and the Environmental Impact Assessment Procedures Manual
(EPA 2020d).

1.2 Propone nt
The PHPS is owned and operated by Alinta Energy through its wholly owned subsidiary Alinta DEWAP Pty Ltd.
Company Name: Alinta DEWAP Pty Ltd
ACN:
058 070 689
All compliance and regulatory correspondence regarding this referral document should be forwarded by email or
post to the following address:
Contact:
Position:
Address:
Postal address:
Telephone:
Email:

Mr Russell Slaughter
Project Development Manager Environmental
Level 18 Raine Square, 300 Murray Street, Perth WA 6000
Locked Bag 55, Perth WA BC 6849
+61 (08) 9486 3111
russell.slaughter@alintaenergy.com.au

1.3 Environme ntal Impact Assess ment P rocess
1. 3. 1 Envi ronm ent al Protecti on Act 1986 – Part I V
Part IV of the Environmental Protection Act 1986 (EP Act) provides for the referral and environmental impact
assessment of proposals that are likely, if implemented, to have a significant impact of the environment. A referral
can be made by a project proponent, Decision Making Authority (DMA) or any other person aware of the project.
The main PHPS site was referred under Part IV of the EP Act in 1993 as part of the Pilbara Energy Project which
was subsequently assessed and approved under Ministerial Statement 333. The satellite site was also referred
under Part IV of the EP Act in 1994 as part of the Hot Briquetted Iron Project approved under Ministerial Statement
393 in 1995.
A Development Application to the Town of Port Hedland was submitted in August 2020. The Proposal was
subsequently referred to the EPA by a third party. Due to insufficient information in the third party referral, the EPA
requested Alinta prepare a proponent referral to determine the significance of the environmental effect and
subsequently if the proposal requires assessment.
This document has been prepared to support a Section 38 referral for the Proposed expansion to PHPS. The
referral has been prepared to with the intent of provide adequate details for the EPA to make an assessment on
referral information.
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1. 3. 2 Envi ronm ent al Protecti on Act 1986 – Part V
Part V of the EP Act establishes a range of statutory instruments to permit the assessment and management of
environmental outcomes arising from emissions from industry by Department of Water and Environmental
Regulation (DWER). Prescribed Premise categories are defined in Schedule 1 of the Environmental Protection
Regulations 1987.
The existing PHPS is currently licenced under Part V of the EP Act (L7336/1998/10 issued to Alinta on 5 December
2013 and is currently valid through until 7 December 2025) for the following Prescribed Premises:
•

Category 52: Electric power generation: Premises (other than Premises within category 53 or an emergency
or standby power generating plant) on which electrical power is generated using a fuel.

The category production or design capacity for Category 52 is ‘20 MW or more in aggregate (using natural gas)’ and
‘10 megawatts or more in aggregate (using a fuel other than natural gas)’. The approved Premises production
capacity under L7336/1998/10 is 150 MW.
The Proposal will require an amendment to the EP Act Part V Licence (L7336/1998/10) to increase the approved
production capacity.

1. 3. 3 Pl anni ng and Devel opm ent Act 2005
Planning and Development (Development Assessment Panels) Regul ations 2011
The Planning and Development Act 2005 provides for an efficient and effective land use planning system in Western
Australia, promoting sustainable use and development of land in the State. Section 5 of the Planning and
Development (Development Assessment Panels) Regulations 2011 describe when a Project must be delegated to
a Development Assessment Panel (DAP). A development outside of the City of Perth with an anticipated value of
$10 million or more automatically triggers the delegation to a DAP.
The value of this Proposal exceeds this threshold and therefore will be assessed by the Regional Joint DAP
(Regional JDAP).
Town of Port Hedland Local Planning Scheme No. 5
The local planning legislation that applies to this Proposal is the Town of Port Hedland Local Planning Scheme No.
5. Although the value of the Proposal will cause it to be assessed by the Regional JDAP, the Town of Port Hedland
will act as the administrative authority to receive the development application.

1. 3. 4 El ect ri cit y I ndustry Act 2004
Part 2 of the Electricity Industry Act 2004 (Electricity Act) describes the activities that require a licence including the
intentions to generate, transmit, distribute or sell electricity (ERA 2016).
The PHPS is licenced by the Economic Regulation Authority (ERA) under Electricity Integrated Regional Licence
EIRL 7. Alinta will liaise with the ERA regarding the necessary amendments, if any, to EIRL 7.

1. 3. 5 Dangerous Goods Saf et y Act 2004
The Dangerous Goods Safety Act 2004 relates to the safe storage, handling, and transport of dangerous goods and
for related purposes.
The potential installation of the lithium battery will add a new substance to the list of controlled substances at the
site. There will be a small increase in the storage of some substances, such as lubricating oil and other hazardous
substances already identified on the Dangerous Goods Site Licence. These substances are included in Alinta’s
controlled storage and handling procedures at the site.
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2.

THE PROPOSAL

2.1 Background
The main PHPS site was assessed as part of the Pilbara Energy Project (PEP) by the EPA in EPA Bulletin 725
published on 9 December 1993. The EPA considered the potential impacts from construction phase noise and dust
impacts together with distillate storage and air emissions (noise, SO2 and NOx). The bulletin recommended that the
potential impacts from the PEP were environmentally acceptable. The PEP was approved by Ministerial Statement
333 on 5 January 1994.
A second project was approved by Ministerial Statement 393 on 5 September 1995 for a satellite site, approximately
5 km north. The Hot Briquetted Iron Project was assessed by the EPA in EPA Bulletin 784 published on 29 June
1995. The proposed addition of two gas turbines were included to support the construction and operation of a Hot
Briquetted Iron Plant. The EPA assessed impacts to air quality, mangrove ecosystem and potential flood risk to
South Hedland. The bulletin concluded that the proposal was acceptable subject to the Proponents commitments.

2.2 Justif icat ion
The Proposal utilises new technologies providing more energy efficient and reliable power to customers in the Port
Hedland area. The new reciprocating engine (recips) technology is more fuel efficient than the existing gas turbines
at PHPS, and would therefore lower the carbon intensity of the electricity consumed by Alinta’s customers.
The technology of the recips to use natural gas to generate electricity, as outlined in this Proposal, is amongst the
most efficient available. Indicative, full load carbon emissions from various technologies are outlined in Table 3.
In addition to their high full load efficiency, reciprocating engines are highly flexible in their operation, remain efficient
even at low loads and perform well at high temperatures. This makes them more suitable for supporting the future
integration of renewable generation in the Pilbara compared to gas turbine technologies which must be run at full
load to achieve high efficiency and suffer significant efficiency reduction at high temperatures.
Table 3:

Indicative GHG Intensity of Gas -Fired Electricity Generator Techno logy
Typical Heat Rate
(GJ/MWh)
8.5 – 9.5
9.5 – 10.5
10.0 – 12.0
12.0 – 13.0
7.0 – 8.0

Technology
Reciprocating Engines
Aeroderivative Gas Turbine
Large Industrial Gas Turbine
Small Industrial Gas Turbine
Combined Cycle Gas Turbine

GHG Intensity
(tCO2-eq/MWh)
0.437 – 0.490
0.488 – 0.540
0.514 – 0.617
0.617 – 0.668
0.361 – 0.412

2.3 Proposal Descript ion
The Proposal aims to improve the efficiency of the PHPS with the addition of a 60 MW power island comprised of
natural gas fuelled reciprocating engine sets and an optional 40 MW battery energy storage system. The proposal
summary and key proposal characteristics are presented in Table 4 and Table 5 respectively.
Table 4:
Proposal Title

Proposal Summary

Port Hedland Power Station Expansion (the Proposal)

Proponent Name

Alinta DEWAP Pty Ltd

Short Description

The Proposal includes the installation of a 60 MW natural gas fuelled reciprocating
engine generating set and an optional 40 MW battery energy storage system.
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Table 5:
Element

Proposal Key Characteristics
Proposed Extent

Location

Physical Elements

Greenhouse Gas Emissions

• At forecast loads, the proposal reduces emissions
by >100,000 tCO2-e per annum.
• Potential increase of up to 249,927 tCO 2-e per
annum under worst-case extreme high load
scenario (with this increase avoided through the
proposed emissions cap and offsetting
mechanism).

Section 4.3

Operational Elements
Power Generation and Key
Infrastructure

Figure 2

Energy Storage

Figure 2

Supporting Infrastructure

Figure 2

• 60 MW power island comprised of natural gas
fuelled reciprocating engine generating sets.
• Exhaust stacks.
• Optional 40 MW battery energy storage system.
• Engine Hall(s) to house reciprocating engine
generating sets.
• 1 x Control room and ancillary equipment.
• 1 x Switchyard Bays.

2.4 Loca l a nd Re giona l Context
2. 4. 1 Si t e Det ail s
The PHPS is located in the Pilbara region of Western Australia (WA) approximately 12 km south of Port Hedland
townsite and approximately 5 km west of South Hedland as shown in Figure 1. The Proposal is located on Lot 255
on Deposited Plan 192056 on a Crown Lease that was originally granted in 1999. The lease was varied in 2015 and
has a current expiry of 6 April 2030. The Permitted Use of the lease is defined as ‘Construction, provision, use,
operation and maintenance of a power plant and for ancillary and incidental purposes’. It is anticipated the lease will
be renewed periodically if the power generation assets continue to be commercially viable.
The lease area is 20.5 ha, half of which is used for the existing energy infrastructure. A sublease has been granted
in the eastern corner of the site to APA Group (APA) for the ownership and operation of a gas yard. APA delivers
gas to PHPS via the Pilbara Energy Pipeline (PEPL). The PHPS sits within the boundary of the Boodarie Strategic
Industrial Area (Boodarie SIA) currently zoned as ‘Strategic Industry’. The PHPS is surrounded by a 4 km radius
Special Control Area to prevent the encroachment of incompatible land use.
The Proposal fits entirely within the Permitted Use of the site as shown in Figure 2.
The PHPS was originally commissioned in 1995 with five Frame 6B units over two locations south of Port Hedland
in the Pilbara Region. Three Frame 6B units operating on natural gas and diesel are located on the main site at Lot
255 on Deposited Plan 192056, adjacent to the Great Northern Highway. The remaining two Frame 6B units were
built on a satellite site approximately 5 km north. One of the Boodarie units was replaced in 2017 by a LM6000
natural gas only turbine. The five turbines are electrically connected and are operated as a single power station.
Alinta also owns and operates a 66 kV transmission network, approximately 25 km in length, that connects and
delivers power to Alinta’s customers and into the North West Interconnected System (NWIS).
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2. 4. 2 Envi ronm ent al Asset s
Geology and Soils
The Project area is found within the Uaroo Land System, approximately 7,681 km2 within the Pilbara Region. The
land system is described as broad sandy plains supporting shrubby hard and soft spinifex grasslands. The geology
of the land system is described as quaternary colluvium and alluvium (Van Vreeswyk et al, 2004).
The soil and landscape zones of the WA rangelands were mapped and described by Peter J. Tille in 2006 which
placed the Project area into the De Gray Lowlands section of the Pilbara Province. The De Gray Lowlands are
characterised by floodplains and deltaic plains with granitic and limestone lowlands. Scattered ranges of
metamorphic rocks occur in the north of the landscape zone (Tille, 2006)
Hydrology
Regionally, the Project is located at the northern end of the South West Creek catchment. This catchment is
relatively minor, covering approximately 489 km2. Locally, the Project is situated on the catchment divide of two
small unnamed catchments, with drainage reporting to the north and east of the Development Envelope (Figure 3).
The Project area is situated in an area of subdued relief, with low gradients that typically do not exceed 5°. Elevations
are also low, with the Project area located approximately 20 m above sea level (20 mRL AHD). Consequently,
drainage is disorganised and occurs primarily as sheet flow before reporting to larger, more established river
systems and associated tidal channels. Local drainage patterns have also been altered by the surrounding roads,
railway and other nearby infrastructure.
As the proposal is located within an existing hardstand area where surface water flows are managed, there is limited
potential for additional impacts associated with surface water flows, associated flooding and runoff.
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Flora and Fauna
As the PHPS is situated within a previously developed envelope upon already existing hardstand, conducting flora
and fauna surveys would have limited value. A NatureMap search of coordinates -20.42306⁰S and 118.55048⁰E
was undertaken on 13 January 2021 which centred on the PHPS with a 2 km buffer zone. The results are provided
in Appendix 1.
The NatureMap database search results showed there were no priority or threatened flora species within 2 kms of
the Project site. No clearing permits are required for this expansion, as all new infrastructure will be constructed on
an existing hardstand area.
Two Priority 4 fauna species were listed within the search results, Dasycercus blythi (Brush-tailed Mulgara) and
Dasycercus cristicauda (Crest-tailed Mulgara). There will be no impact to these fauna species as the proposed
development is planned to be contained within an existing hardstand area which will result in no loss of habitat.
No weed species were listed in the NatureMap search. Introduced weed species within a power station premise
may become a nuisance and fire hazard, therefore weed species are managed as part of Alinta’s standard
maintenance procedures.
Protected Areas
The project does not impact any conservation reserves or RAMSAR wetlands.
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3.

STAKEHOLDER ENGAGEMENT

3.1 Key Stakeholde rs
Key stakeholders relevant to the PHPS include but are not limited to:
•

Environmental Protection Authority (EPA).

•

Department of Water and Environmental Regulation (DWER).

•

Town of Port Hedland.

•

Regional Joint Development Assessment Panel (Regional JDAP).

•

Pilbara Ports Authority.

•

Customers.

•

Local community.

3.2 Stakeholde r E ngage me nt St rate gy
The purpose of the stakeholder engagement strategy is to ensure that relevant stakeholders are kept informed and
have the opportunity to provide input into aspects of the Project. It also aims to minimise the potential impact of the
Project on both workers and the local community. The stakeholder engagement strategy is targeted at different
stakeholder groups identified as part of the project. A targeted stakeholder strategy is provided in Table 6.
Table 6:
Stakeholder Group

Targeted Community Stakeholder Strategy

Identification

Proposed
Consultation Timing

Proposed
Consultation
Methods

Topics Likely to be
Addressed

DWER

As Required

• Pre-approval
meetings
• Site Inspections
• Incident Reporting

• Pollution control
• Contaminated
sites

DPLH

As required

• Development
Approval (DA)

EPA

As Required

Pilbara Ports
Authority

As Required

• Meetings
• Correspondence
• Pre-approval
meetings
• Meetings

Local Council

Town of Port
Hedland (ToPH)
Regional JDAP

As Required

• Shire Council
Meetings

Local Community

Customers

As required

Port Hedland and
South Hedland
communities
Local businesses
and services

As Required

•
•
•
•
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State Government

Independent
Authorities

Meetings
Correspondence
Meetings
Correspondence

• Greenhouse Gas
emissions
• Boodarie SIA
developments
• DA Application
• Opportunities for
local businesses
and suppliers
• Future PHPS
development
• Future PHPS
development
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3.3 Stakeholde r Cons ultat ion
Regular consultation has been undertaken for the proposed PHPS expansion. A summary of stakeholder
engagement is provided in Table 7.
Table 7:
Date

Representatives

DWER
18 Feb 2021

Caron Goodbourn

23 Feb 2021

Caron Goodbourn

12 March 2021

Caron Goodbourn

DPLH
7 Oct 2020

Christopher Dodson

15 Oct 2020

Robyn Corbett

21 Dec 2020
1 April 2021

Adele McMahon
DAP

12 April 2021

Adele McMahon

EPA
9 Oct 2020

Anthony Sutton

20 Oct 2020

Liesel Rohl
Troy Sinclair

26 Oct 2020

Troy Sinclair

28 Oct 2020
6 Nov 2020

Troy Sinclair
Liesel Rohl
Troy Sinclair

6 Jan 2021

Troy Sinclair

28 Jan 2021

Troy Sinclair

28 Jan 2021

Troy Sinclair
Liesel Rohl

4 Feb 2021

Troy Sinclair
Liesel Rohl
Troy Sinclair
Anthony Sutton
Troy Sinclair

16 Feb 2021
17 Feb 2021
18 Feb 2021
26 March 2021

Troy Sinclair
Liesel Rohl
Shaun Meredith

Stakeholder Consultation
Summary of Discussions/Issues/Concerns

Initial contact with Part V team regarding power station expansion proposal
and request to discuss potential for Part V management of impacts prior to
Alinta preparing a Part IV referral.
Conversation regarding potential Part V mechanisms for GHG management by
Alinta volunteering conditions into operating licence.
DWER view that Part V controls would not be suitable for managing power
station operations in a way that would limit GHG emissions.
Note advising of non-conforming DAP application - requirement for DPLH
countersignature as Alinta is a Leaseholder of Lot 255, not Freehold owner.
Return correspondence to obtain DPLH countersignature as required for
complete JDAP Application.
Invitation to JDAP meeting to be held on 12 January 2021.
Written statement to be presented at JDAP meeting on 8 April giving update on
Alinta engagement with EPA and projected resolution timeline.
Confirmation that decision has been deferred to a meeting on or before 12
December 2021.
Request from EPA for provision of additional information following on from 3rd
party referral from Town of Port Hedland.
Response to EPA query for more information advising further project
development and design was required before enough detailed information
would be available for the EPA to assess the proposal.
Discussion re: information request from EPA and indicative info Alinta could
provide at present.
Information compiled following discussion 2 days prior
Copy of the notice from the EPA to ToPH that there is not yet sufficient
information available from Alinta to fully assess the proposal.
Request to recommence communications post Christmas and discuss Alinta's
view on potential Part V mechanisms.
Alinta presentation of information to EPA on project concept and the proposed
approach to managing GHG emissions via mechanisms on the Part V
operating licence.
Sharing of discussion slides from MS Teams meeting earlier in the day as well
as third party Acoustic Impact Assessment and Air Quality Impact Assessment
reports.
Follow up from previous correspondence, inquiring if anything further was
required.
Query on status/progress.
Request from EPA for provision of additional information.
Acknowledgement of letter from Anthony Sutton and request for some
clarification on EPA position.
Request for guidance on nuances of definition to be written into s.38 referral to
clarify EPA preference where GHG Guideline is not clear on expansion
projects.
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Date

Representatives

30 March 2021

Troy Sinclair,
Liesel Rohl,
Caron Goodbourn,
Shaun Meredith
30 March 2021
Troy Sinclair
Liesel Rohl
Shaun Meredith
Town of Port Hedland
6 May 2020
Keryn Dempsey
6 May 2020
7 May 2020
13 May 2020
14 Aug 2020
20 Aug 2020
27 Aug 2020

28 Aug 2020
29 Sep 2020

Craig Zanotti
Craig Zanotti
Keryn Dempsey
Craig Zanotti
Craig Zanotti
Keryn Dempsey
Craig Zanotti
Keryn Dempsey
eplanning@PH
Craig Zanotti

5 March 2021

Craig Zanotti
Keryn Dempsey
eplanning@PH
Craig Zanotti
Craig Zanotti
Olivia Johnston
Craig Zanotti
Craig Zanotti
Chaz Roberts
Clair Morrison
Craig Zanotti

5 March 2021

Craig Zanotti

31 March 2021

Craig Zanotti

12 April 2021

Craig Zanotti

5 Oct 2020
12 Oct 2020
12 Oct 2020
22 Jan 2021
22 Jan 2021

Summary of Discussions/Issues/Concerns
Discussion on the scope of GHG Management Plan and definition of
"Proposal" and relevance of historic Ministerial Statement.

Follow up to query raised during MS Teams conversation regarding historic
Ministerial Statement 333 and Pilbara Energy Project Agreement Act 1994.

Initial information on development concept shared with ToPH with early
request for a view on preferred format and information to be included in DA.
General conversation about Alinta concept and development plans.
Reply to queries following provision of concept information.
Confirmation of information required by ToPH to consider Alinta's DA.
Request for clarification prior to finalising DA documents.
Response to Alinta query on application fees and components.
Complete DA document package.

Email following phone message requesting further information to be included in
DA - elevation drawings of various components and more details on site plan.
Provision of requested additional information.

Query about plans for additional amenities and/or wastewater management.
Response to ToPH query.
Compliance details for construction/use of temporary ablution blocks.
Link to JDAP minutes.
Query to ToPH regarding proposed condition on future DA attached to a
Building Licence which is not applicable to Electricity Generation infrastructure.
Inquiry as to the status of Alinta - EPA discussions and prospect of resolution
prior to 1 April.
Alinta expectation that s.38 referral and EPA approval would not be complete
and request successive JDAP deferral to second half of 2021.
Copy of Responsible Authority Report and note that ToPH has requested
deferral date of 12 December 2021.
Alinta request for an update on the outcome of JDAP meeting held on 8 April.
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4.

ENVIRONMENTAL PRIN CIPLES AND FAC TORS

Alinta has developed this document in accordance with ‘The Statement of Environmental Principles, Factors and
Objectives’ (EPA 2020a) which:
•

Considers the objective and principles of the Environmental Protection Act 1986.

•

Uses environmental factors and objectives to organise and systemise environmental impact assessment and
reporting.

•

Takes a holistic view of the environment and a proposal or scheme’s potential impact on the environment.

•

Considers significance when determining whether or not to assess a proposal or scheme and recommend
whether or not an assessed proposal or scheme may be implemented.

Alinta has identified Greenhouse Gas as a preliminary environmental factor to the Proposal along with other
environmental factors, Air Quality and Social Surroundings. Alinta considers it unlikely that the Proposal’s effect on
these factors will result in a significant impact. All other factors are not applicable to the proposed project.

4.1 Principles
The Principles of the EP Act are outlined in Table 8.
Table 8:

EP Act Principles
Detail

Proposal Consideration

The precautionary principle.

Where there are threats of serious or
irreversible damage, lack of full scientific
certainty should not be used as a reason for
postponing measures to prevent
environmental degradation. In the
application of the precautionary principle,
decision should be guided by:
• Careful evaluation to avoid, where
practicable, serious or irreversible
damage to the environment and,
• An assessment of the risk-weighted
consequences of various options.

The principle of
intergenerational equity.

The present generation should ensure that
the health, diversity and productivity of the
environment is maintained or enhanced for
the benefit of future generations.

The principle to the
conservation of biological
diversity and ecological
integrity.

Conservation of biological diversity and
ecological integrity should be a fundamental
consideration.

Principles relating to
improved valuation, pricing
and incentive mechanisms.

• Environmental factors should be
included in the valuation of assets and
services.

Technical studies modelling, GHG
emissions, noise and air quality
associated with the Proposal have been
undertaken by subject matter experts.
Studies analysed current conditions of the
PHPS to model the impact of the
proposed expansion. The conclusions of
these studies are that there will be no
significant impacts on the environment or
nearby receptors.
There is a high degree of confidence in
the data, assessment and conclusions
drawn from these assessments.
The Proposal utilises modern technology
that is amongst the most efficient using
natural gas to generate electricity. By
prioritising the new infrastructure in power
generation at the site, Alinta provides
future generations with a more reliable
and efficient power source. At current
customer loads, the new technology will
lower carbon emission intensity from the
PHPS.
Conserving the biological diversity and
ecological integrity of the local
environment was fundamental in the
considerations of the original PHPS layout
and design. The Proposal is entirely on an
existing hardstand area within PHPS
resulting in no significant impact to the
local habitat and ecosystem values.
Alinta continues to pursue technology
innovations that align with their vision of
“Making energy more affordable”. The
more efficient electricity generation

Principle
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Detail

Proposal Consideration

• The polluter pays principle – those who
generate pollution and waste should
bear the cost of containment, avoidance
or abatement.
• The users of goods and services should
pay prices based on the full life cycle
costs of providing goods and services,
including the use of natural resources
and assets and the ultimate disposal of
any wastes.
• Environmental goals, having been
established, should be pursued in the
most cost-effective way, by establishing
incentive structures, including market
mechanisms, which enable those best
placed to maximise benefits and/or
minimise costs to develop their own
solutions and responses to
environmental problems.
All reasonable and practicable measures
should be taken to minimise the generation
of waste and its discharge into the
environment.

outlined in the Proposal allows Alinta to
offer more competitively priced electricity
to local customers while reducing the
greenhouse gas intensity of the electricity
produced.

Principle

The principle of waste
minimisation.

The Proposal also aligns with the Pilbara
Development Commission’s target to
“reduce business and household costs by
providing a consistent and reliable local
energy supply”.

The Proposal will not result in any
significant changes to waste management
processes currently implemented at the
site. A licenced Controlled Waste
contractor collects and disposes of
materials listed in the Environmental
Protection Regulations.

4.2 Environme ntal Factors
The Statement of Environmental Principles, Factors and Objectives outlines what the EPA considers as key
environmental factors when assessing a proposal. The EPA has 14 environmental factors, organised into five
themes as outlined in Table 9.
Table 9:
Theme
Sea

Factor

Objective

Relevance to Proposal

Benthic Communities and
Habitats

To protect benthic communities and
habitats so that biological diversity
and ecological integrity are
maintained.
To maintain the geophysical
processes that shape coastal
morphology so that the environmental
values of the coast are protected.
To maintain the quality of water,
sediment, and biota so that
environmental values are protected.
To protect marine fauna so that
biological diversity and ecological
integrity are maintained.
To protect flora and vegetation so
that biological diversity and ecological
integrity are maintained.

No impacts to benthic communities and/or
habitats as the PHPS is over 10 km from
the nearest benthic community.

Coastal Processes

Marine Environmental
Quality
Marine Fauna

Land

Environmental Factors

Flora and Vegetation

Landforms

To maintain the variety and integrity
of distinctive physical landforms so
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No impacts to coastal processes as the
PHPS is over 10 km from the nearest
coastline.
No impacts to marine environmental
quality as the PHPS is over 10 km from
the nearest marine environment.
No impacts to marine fauna as the PHPS
is over 10 km from the nearest marine
environment.
No impacts to flora and vegetation as the
PHPS extension is proposed for an
existing hardstand area therefore no
clearing is required.
No impacts to physical landforms as the
PHPS extension is proposed for an
existing hardstand area.
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Theme

Subterranean Fauna

Terrestrial Environmental
Quality

Terrestrial Fauna

Water

Inland Waters

Air

Air Quality

People

Objective

Factor

that environmental values are
protected.
To protect subterranean fauna so that
biological diversity and ecological
integrity are maintained.
To maintain the quality of land and
soils so that environmental values are
protected.

To protect terrestrial fauna so that
biological diversity and ecological
integrity are maintained.
To maintain the hydrological regimes
and quality of groundwater and
surface water so that environmental
values are protected.
To maintain air quality and minimise
emissions so that environmental
values are protected.

Greenhouse Gas
Emissions

To reduce net GHG emissions in
order to minimise risk of
environmental harm associated with
climate change.

Social Surroundings

To protect social surroundings from
significant harm.

Human Health

To protect human health from
significant harm.

Relevance to Proposal

No impact to subterranean fauna as the
PHPS extension is proposed for an
existing hardstand area.
No impact to terrestrial environment as the
PHPS extension is proposed for an
existing hardstand area. The Proposal site
sits within the oily water treatment system
for PHPS. The system is monitored prior
to entering the evaporation pond.
No impact to terrestrial fauna as the PHPS
extension is proposed for an existing
hardstand area.
No impact to inland waters as the closest
inland river system is approximately 8 km
west of the PHPS.
Air quality was assessed, and it is
determined that the Proposal does not
result in a significant impact to air quality.
No breaches to ambient air quality
standards will occur as a result of
implementing the Proposal. The full
assessment is in Section 4.4.1.
GHG emissions was assessed, and it is
determined that the Proposal does not
result in a significant impact to GHG
emissions. At forecast loads of 60-90 MW,
the absolute reduction in annual scope 1
GHG emissions from PHPS is expected to
be >100,000 tCO2-e. The full assessment
is in Section 4.3.
Noise emissions affecting social
surroundings was assessed and it is
determined that the Proposal does not
result in a significant impact to receptors
and complies with assigned levels. The full
assessment is in Section 4.4.2.
No impact to human health as there are
no emissions of radiation from the PHPS
extension.

Based on the relevance discussed for each of the various factors to the Project, further analysis on GHG emissions
is discussed in Section 4.3. Air Quality and Social Surroundings is provided in Section 4.4.1 and Section 4.4.2
respectively.

4.3 Key Env ironme ntal Factor - Greenhouse Gas Emiss ions
4. 3. 1 EPA Obj ect i ve
The EPA’s objective to the Greenhouse Gas Emissions environmental factor is ‘To reduce net greenhouse gas
emissions in order to minimise the risk of environmental harm associated with climate change’. The EPA outlines
greenhouse gases to include:
•

carbon dioxide (CO2),

•

methane (CH4),
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•

nitrous oxide (N2O),

•

sulphur hexafluoride (SF6),

•

hydro fluorocarbons (HFCs)

•

perfluorocarbons (PFCs)

4. 3. 2 Pol i cy and Gui dance
The relevant guidelines that apply to this factor are listed in Table 10.
Table 10:

Greenhouse Gas Policies and Guidelines

Policy/Guideline Title

Authority

Environmental Factor Guideline –
Greenhouse Gas Emissions

Environmental
Protection Authority

Technical Guidance – Mitigating
Greenhouse Gas Emissions

Environmental
Protection Authority

Greenhouse Gas Emissions
Policy for Major Projects

Western Australia
Government

Details
Outlines how and when the Greenhouse Gas
Emissions factor is considered by the EPA in the
environmental impact process.
Addresses EPA’s objectives for GHG emissions by:
• Discussing the circumstances that the EPA will
assess GHG in a proposal.
• Outlining relevant considerations for mitigating
greenhouse gas emissions.
• Ensuring proposals contributing GHG emissions
are assessed in a sound and consistent manner.
Designed to guide the WA Government’s decision
making for major projects assessed by the EPA.

4. 3. 3 Recei vi ng Envi ronm ent
Australia contributed 536.5 Mt CO2-e of GHG emissions in 2018, a 13% reduction since 2005 levels. The breakdown
of states and territories is shown in Table 11 (Commonwealth of Australia, 2020).
Table 11:
State/Territory
New South Wales
Queensland
Victoria
Western Australia
South Australia
Northern Territory
Tasmania
Australian Capital Territory
Total

State and Territory GHG Inventories

Total Emissions 2005
(Mt CO2-e)
159.5
187.3
123.8
75.5
35.4
14.0
19.6
1.4
616.5

Total Emissions 2018
(Mt CO2-e)
131.7
171.7
102.2
91.5
24.2
16.0
-2.2
1.4
536.5

% Change 2005-2018
-17.4%
-8.3%
-17.5%
21.1%
-31.6%
14.6%
-111.2%
-1.9%
-13%

Western Australia’s emissions were driven by strong growth in mining and exports resulting in increases in stationary
energy and fugitive emissions from fossil fuel extraction. The long-term growth in population and vehicle fleets also
increased transport emissions during this time (Commonwealth of Australia, 2020).

4. 3. 4 Pot ent i al I m pact s
The impact of the Proposal on GHG emissions is dependent on the electricity demand of Alinta’s customers.
The PHPS is operated as a ‘load following’ generator where generation is dispatched to meet customer demand
through a merit order. The merit order dispatches the most efficient generation equipment available first. Once the
PHPS EPA Referral Supporting Document_FINAL
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Project is complete and the recips are commissioned for use, the merit order will be changed so the highly efficient
recips are dispatched before the less efficient existing gas turbines, resulting in a significant reduction in GHG
emissions at forecast customer loads. The Proposal also increases the capacity of PHPS, and under extreme high
load scenarios (where average loads exceed the current maximum generation capacity of the existing power
station), there is the potential for the Proposal to increase GHG emissions.

4. 3. 5 Assessm ent of Im pact s
The forecast of GHG emissions impacts (Appendix 2) (Energetics 2021) has been prepared using forecast average
loads ranging between 60MW and 90MW based on current demand and an allowance for up to 50% load growth.
In addition, extreme high load scenarios of 174MW, 185MW and 234MW have been modelled to ensure that these
theoretically possible extreme scenarios are appropriately considered.
At forecast loads of 60-90MW, the Proposal is expected to reduce scope 1 GHG emissions from PHPS by
>100,000tCO2-e per annum, comprising:
•

New emissions of 119,369 tCO2-e to 202,776 tCO2-e per annum produced by the 60 MW of new recips; and,

•

A reduction in emissions of 222,000 tCO 2-e to 307,000 tCO2-e per annum from the existing generation fleet
achieved by prioritising the dispatch of the new recips over the existing gas turbines.

Under the worst-case extreme high-load scenario, where all existing and new generation is run at full capacity 24/7,
the Proposal has the potential to result in an increase in scope 1 GHG emissions from PHPS of up to 249,827 tCO 2e as outlined in Table 13.
Scope 3 emissions from the Proposal are generated from the production and transport of natural gas. Based on
forecast loads of 60-90 MW, the Proposal is estimated to result in the net reduction of scope 3 emissions of between
4,000 and 7,000 tCO 2-e per annum. In the worst-case scenario, where the PHPS runs at full capacity of 243 MW
non-stop, the maximum increase of scope 3 emissions in 19,000 tCO2-e per annum (Alinta, 2021).

4. 3. 6 Mi t i gat i on
Proposals to the EPA with the potential to emit substantial amounts of GHG emissions should consider the mitigation
hierarchy of avoid, reduce and offset through the planning, design and operational stages (EPA, 2019). Measures
to mitigate the amount of GHG emissions released into the atmosphere are summarised in Table 12.
Table 12:

Mitigation Measures

Mitigation Category
Avoidance

Minimisation

Management
Research and Modelling

Offsets
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Method
• The new reciprocating engines have been selected as the best available
technology for this application and will generate less GHG emissions than
the existing turbines resulting in an immediate reduction in GHG
emissions.
• The power station is dispatched according to a merit order that ensures
the most efficient generation is used to meet the customer load. The
recips will be first on the merit order to be used, followed by the LM6000
and then the less efficient Frame 6B turbines last.
• If implemented, the optional BESS will reduce spinning reserve
requirements, further reducing GHG emissions and supporting the future
integration renewable energy sources.
• Greenhouse Gas Management Plan (Appendix 3).
• Greenhouse Gas modelling has been undertaken to understand the
potential impact of the expansion. The mitigation measures have been
derived from this modelling.
• Australian Carbon Credit Units.
• EPA recognised GHG offsets.
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4. 3. 7 Predi ct ed Out come
At forecast loads of 60-90MW, the Proposal is expected to reduce scope 1 GHG emissions from PHPS by >100,000
tCO2-e per annum.
Alinta has recognised that under the extreme high load scenarios outlined in Section 4.3.5, the proposed increase
to the maximum capacity of the PHPS has the potential to increase the production of GHG emissions by up to 249,
927 tCO2-e.
To ensure that the Proposal does not result in GHG emissions under any load scenario, Alinta will impose a cap on
net emissions from PHPS of at 996,412 tCO2-e per year, which is the volume of emissions that would be released
at the existing licenced facility if run at its maximum capacity 24/7 (prior to the proposed additional 60 MW recip
engines).
If, due to an increase in customer load, the GHG emissions exceed the cap, Alinta will offset any exceedance by
the surrender of approved EPA recognised GHG offsets. This approach is consistent with the EPA’s objective for
the Greenhouse Gas Emissions factor “to reduce net greenhouse gas emissions in order to minimise the risk of
environmental harm associated with climate change” (EPA, 2020a).
Table 13:

Net Impact of Project on Scope 1 GHG Emissions

Average Annual
PHPS load (MW)

New Scope 1
Emissions from
Project (tCO2-e)

60
90
174 (current max)
185
234 (new max)

119,369
202,776
249,827
249,827
249,827

Impact on
Existing PHPS
Scope 1
Emissions
(tCO2-e)
-221,910
-306,831
-292,400
-249,827
0

Total Impact on
Scope 1
Emissions
(tCO2-e)
-102,541
-104,054
-42,573
0
249,827

Offsets
Surrendered
(tCO2-e)

0
0
0
0
249,827

Total Net Impact
on Scope 1
Emissions
Including
Offsets (tCO2-e)
-102,541
-104,054
-42,573
0
0

4.4 Othe r Env ironmenta l Fact ors
4. 4. 1 Ai r Quali t y
Air quality has been identified as an environmental factor that has the potential to be affected by the Proposal. Alinta
engaged with Northstar Air Quality Pty Ltd (Northstar) in August 2020 to assess the proposed upgrade of the PHPS.
The full report is in Appendix 4.
EPA Objective
The EPA’s objective to the Air Quality factor is ‘To maintain air quality and minimise emissions so that environmental
values are protected’ (EPA, 2020c).
Policy and Guidance
The relevant guidelines that apply to this factor listed in Table 14.
Table 14:

Air Quality Policies and Guidelines

Policy/Guideline Title
Environmental Factor Guideline –
Air Quality

Authority

Details

Environmental
Protection Authority
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Outlines how the Air Quality factor is considered by
the EPA in the environmental impact process.
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Receiving Environment
In August 2020, Northstar Air Quality Pty Ltd (Northstar) was engaged by Alinta to assess the potential impacts of
the proposed upgrade of PHPS on air quality. The study considered the construction and operation of the Project in
isolation and the cumulative impact of the upgrade to the existing operations. The modelling of existing operations
included the TransAlta South Hedland Power Station (SHPS) adjacent to and west of PHPS (Northstar, 2020). The
closest sensitive receptors are outlined in Table 15.
Table 15:
Sensitive Receptor

Sensitive Receptors

Distance from PHPS

Port Hedland Golf Club
Urban Zones Land

3 km northeast
4 km east

South Hedland town site

5 km east

Details
Zoned Rural.
Occupies area of land between existing residential
development in South Hedland and eastern edge of
Special Control Area buffer.
Population as of 2016 census is 9,471 people.

Potential Impacts
Potential impacts have been assessed using:
•

Referenced dispersion modelling assessment.

•

Local meteorological data.

•

Representative and proximate background monitoring.

•

Alinta Energy current emission rates.

A suite of four operating scenarios were considered which comprised:
•

Scenario One: Existing Alinta capacity plus background concentration (i.e. pre-Project).

•

Scenario Two: Existing cumulative capacity, including SHPS and background (i.e pre-Project).

•

Scenario Three: Proposed PHPS expansion (the Proposed Project).

•

Scenario Four: Existing plus proposed capacity plus background.

Assessment of Impacts
The impact assessment of the air quality emissions was broken into two distinct phases of the Proposal by Northstar
(2020), the:
•

Construction Phase: activities have the potential to generate short term emissions of particulates generally
associated with uncontrolled dust emissions causing amenity impacts.

•

Operational Phase: emissions directly from the operation of the new gas reciprocating turbines primarily
targeting carbon monoxide (CO) and oxides of nitrogen (NOx and NO 2).

For this proposal, construction activities do not involve demolition or earthworks, limiting the assessment to only the
construction of a concrete pad on an existing hardstand area. The risk assessment deemed this phase to not having
a significant impact on the nearest sensitive receptor locations (Northstar, 2020).
The impact assessment of the operational phase of the Project considered 10 receptor locations across the four
different operating scenarios. Based upon the existing air modelling data and assumptions made in the report,
Northstar did not predict any exceedance of air quality standards as set out by DWER and Port Hedland Dust
Management Taskforce (Northstar, 2020).
Mitigation
The construction phase of the Proposal does not require any specific dust mitigation measures; however, it is
recommended that industry standard dust control measures are implemented. This will be agreed to by the Town of
PHPS EPA Referral Supporting Document_FINAL
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Port Hedland through a Construction Environmental Management Plan (CEMP) prior to any construction works
(Northstar, 2020).
Monitoring of the new engines during operation will provide ongoing assessment of air quality standards during
operation of PHPS.
Predicted Outcome
The results of the Northstar Air Quality Impact Assessment concluded the emissions from the construction and the
operational phase would not impact any identified receptors or breach relevant ambient air quality standards. These
conclusions demonstrate the Proposal is compliant with EPA’s Air Quality objective.

4. 4. 2 Soci al Surroundi ngs
EPA Objective
The EPA’s objective to the Social Surroundings factor is ‘to protect social surroundings from significant harm.’ (EPA,
2016). Noise emissions from the expansion of PHPS were identified to have the potential to interfere with the health,
welfare, convenience and comfort of people.
Policy and Guidance
The relevant guidelines that apply to this factor listed in Table 16.
Table 16:

Social Surroundings Policies and Guidelines

Policy/Guideline Title

Authority

Environmental Factor Guideline –
Social Surroundings

Details

Environmental Protection
Authority

Outlines how the Social Surroundings factor is
considered by the EPA in the environmental impact
process.

Receiving Environment
An acoustic assessment of the proposed expansion was undertaken by Herring Storer Acoustics (HSA) in June
2020 (Appendix 5). Acoustic data was not available for the neighbouring South Hedland Power Station (SHPS);
therefore, it was assumed that both power stations contributed equally to noise received in the residential area. The
nearest noise sensitive premises are rural and or residential zones approximately 4.4 km to southeast of the PHPS.
The noise receptors of residential (R) and industrial (I) identified are outlined in Table 17 (HSA, 2020).
Table 17:
Code
R1
R2
R3
I1
I2
I3
I4

Key Noise Receptors

Description

Distance from PHPS

Night-time LA10 Assigned Level
dB(A)

4.4 km
5.2 km
6.3 km
320 m
280 m
480 m
2 km

35 (30)
35 (30)
35 (30)
65 (60)
65 (60)
65 (60)
65 (60)

New residential area south of South Hedland
South Hedland residential area
Wedgefield residential area
Adjacent Power Station (Industrial)
Adjacent Industrial site to west
Adjacent Industrial site to northeast
Industrial Area near water treatment plant

Assessment of Impacts
HSA included the following noise sources in their modelling:
•

Exhaust outlet for each engine.

•

Discharge louvres for engine halls.

•

Engine radiator fans (four operating per engine).

PHPS EPA Referral Supporting Document_FINAL

20

Port Hedland Power Station Expansion | Alinta Energy

•

Existing GE Frame 6B Gas Turbines.

•

Existing GE Frame 6B Gas Turbine Open Cycle exhaust stack.

The predicted noise levels at the key receptors are outlined in Table 18 (HSA, 2020).
Table 18:
Operating
Scenario
Night – Existing
Only, inversion
Night – Proposed
Generators Only
Night – Existing +
Expansion,
inversion
Night – Existing +
Expansion, hot
night, no inversion
Day – Existing +
Expansion, hot day,
no inversion

Predicted Noise Levels at Key Receptors

Compliance
Criteria
(LA10
dB(A))

R1
(LA10
dB(A))

R2
(LA10
dB(A))

R3
(LA10
dB(A))

I1
(LA10
dB(A))

I2
(LA10
dB(A))

I3
(LA10
dB(A))

I4
(LA10
dB(A))

30 / 60*

26

24

20

59

53

49

34

30 / 60*

15

13

9

48

47

45

25

30 / 60*

26

24

20

60

54

51

34

30 / 60*

24

22

18

60

54

50

32

30 / 60*

25

24

21

59

53

50

32

*Note: Compliance is 30 dB(A) for residential receptors, 60 dB(A) for industrial receptors.

Mitigation
The infrastructure within the proposed expansion includes noise mitigating specifications including (HSA, 2020):
•

Limits external noise levels at 1 m from intake louvres and discharge louvres for the building at ground level to
80 dB(A).

•

Limits noise levels adjacent rooftop cooling radiator units.

•

Limits noise emission from engine exhaust stacks through silencer selection with acoustic performance
specification.

Predicted Outcome
Herring’s noise assessment concluded the noise emissions comply with the regulation ‘assigned levels’ under all
tested scenarios. Compliance with the EPA’s objective of protecting the social surroundings from significant harm
is predicted.
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5.

OFFSETS

To ensure that the Proposal does not result in an increase in GHG emissions under any load scenario, Alinta will
impose a cap on net GHG emissions from PHPS of 996, 412 tCO2-e, which is the volume of emissions that could be
released by the existing licenced facility if run at its maximum capacity 24/7 (prior to the proposed additional 60 MW
recip engines).
If, due to an increase in customer load, the GHG emissions exceed the cap, Alinta will offset any exceedance by
the surrender of approved EPA recognised GHG offsets.
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6.

MATTERS OF NATIONA L SIGNIF ICAN CE

Commonwealth approval under the Environment Protection and Biodiversity Conservation Act 1999
(Commonwealth) (EPBC Act) is required if a Project is likely to have a significant impact on matters of national
environmental significance (MNES). The Department of Agriculture, Water and Environment (DAWE) is responsible
for administering the Act. A referral can be made by a project proponent or a Commonwealth, state or territory
government, or agency that is aware of the proposal.
A search of the Protected Matters Search Tool was undertaken to determine if any MNES may apply to the Project.
The results are in Table 19.
Table 19:

Matters of National Environmental Significance

Matters of National Environmental Significance

Applicability to the Project

World Heritage Properties
National Heritage Properties
Wetlands of International Importance
Great Barrier Reef Marine Park
Commonwealth Marine Area
Listed Threatened Ecological Communities
Listed Threatened Species

Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
28 species have the potential to occur within 20 km of the
Project area.
56 species have the potential to occur within 20 km of the
Project area.

Listed Migratory Species

Whilst the search showed the potential for MNES species to occur within 20 km of the Project area, the proposed
expansion is on an existing hardstand area which does not contain habitat to support such species (DAWE 2020).
Furthermore, the proposal will not result in an impact to any MNES and therefore does not trigger referral under the
EPBC Act.
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7.

HOLISTIC IMPACT ASSESSMENT

The Proposal aligns with Alinta’s vision of “Making energy more affordable”. The expansion of PHPS by the addition
of more efficient electricity generation will allow Alinta Energy to offer more competitively priced electricity to
customers in and around the Port Hedland area. This initiative also aligns with the targets of the Pilbara
Development Commission to “reduce business and household costs by providing a consistent and reliable local
energy supply”.
The Proposal will improve the efficiency, reliability and overall performance of the power system. An increase in the
efficiency of Alinta’s operations will reduce the production cost of electricity and the associated carbon emissions at
the power station and facilitate improved electricity supply offerings to future customers in the region. The proposed
development will be fully contained within the existing site boundary and will not change the current purpose,
amenity, land use or impact on neighbouring landowners.
The Proposal will provide more efficient, dispatchable power with the ability to offer network support for power quality
and reliability should more renewable energy or other intermittent energy sources connect to the network in the
future.
With the continued introduction of intermittent energy sources into the NWIS, such as domestic and utility scale
solar, the need for fast-start, balancing capacity becomes more important. The Proposal will directly support the
introduction of more solar and other intermittent renewable energy sources into the existing network.
New reciprocating engine technology is far more fuel efficient than the gas turbines which were commissioned at
PHPS in 1995 and are still operating. The introduction of modern equipment and the prioritisation of new
reciprocating engines in the dispatch order will significantly lower the carbon intensity of the electricity consumed by
Alinta Energy’s customers. Based on forecast customer loads, the project is expected to reduce carbon emissions
by >100,000 tCO2-e per annum.
The Proposal results in no adverse outcomes in terms of environmental, community or socio-economic impact.
Alinta views this proposal as a positive step towards improved efficiency in power generation which ultimately
facilitates the goal of minimising the risk of environmental harm associated with climate change.
A holistic impact assessment of the Proposal on all key environmental factors is shown in Table 20.
Table 20:
Environmental
Factor
Sea
Benthic Communities
and Habitats

Coastal Processes

Marine Environmental
Quality
Marine Fauna

Land
Flora and Vegetation

Holistic Impact Assessment

Impact

Predicted Outcomes

Management and Mitigation

No impacts are considered as
the Proposal does not affect
benthic communities and
habitats
No impacts are considered as
the Proposal does not affect
coastal processes.
No impacts are considered as
the Proposal does not affect
marine environmental quality
No impacts are considered as
the Proposal does not affect
marine fauna

N/A

Not required.

N/A

Not required.

N/A

Not required.

N/A

Not required.

No impacts are considered as
the Proposal does not require
any clearing of native
vegetation.

N/A

Not required.
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Environmental
Factor
Landforms

Subterranean Fauna

Terrestrial
Environmental Quality

Terrestrial Fauna
Water
Inland Waters

Air
Air Quality

Greenhouse Gas
Emissions

People
Social Surroundings

Human Health

Impact

Predicted Outcomes

Management and Mitigation

No impacts are considered as
the Proposal does not require
any alterations to landforms.
No impacts are considered as
the Proposal does not affect
subterranean fauna.
No impacts are considered as
the Proposal does not affect
Terrestrial Environmental
Quality.
No impacts are considered as
the Proposal does not affect
terrestrial fauna habitat.

N/A

Not required.

N/A

Not required.

N/A

Not required.

N/A

Not required.

No impacts are considered as
the Proposal does not affect
inland waters.

N/A

Not required.

• Dust emissions may be
generated during
construction and installation
of proposed infrastructure.
• Power generation will
produce fugitive particulate
emissions including

• Construction will
occur on existing
hardstand; therefore,
minimal dust
emissions are
predicted.
• Minimal impact upon
vegetation and local
fauna.

• A reduction of ~100,000
tCO2-e per annum at
forecast loads.
• Potential increase of up to
249,927 tCO2-e per annum
under worst-case extreme
high load scenario (with this
increase avoided through
the proposed emissions cap
and offsetting mechanism).

• Net impact of
proposal including
offsets is expected to
be a reduction of
between 0 and
~100,000tCO2-e.

• Alinta will operate and
maintain all pollution control
and monitoring equipment to
the manufacturer’s
specification and the internal
management system as per
Condition 1.2.2 of Licence
L7336/1998/10.
• Dust suppression as
required.
• Implementation of GHG
Management Plan.
• Merit order with most
efficient engines used first
for power generation.
• Offsets surrendered if GHG
emissions exceed the cap of
996,412 tCO2-e per annum.

• No impacts to Aboriginal or
European Heritage sites
considered as there are no
registered sites within the
PHPS layout.
• Noise assessment
modelling was undertaken
in June 2020 to assess
levels at seven key receptor
sites.
No impact to human health

• Noise levels to
comply with regulation
‘assigned levels’ at all
key receptor sites
(residential and
industrial).

• Infrastructure fitted with
noise mitigating features.

N/A

Not required.
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APPENDIX 1: NATUREMAP DAT ABASE SEARCH
RESULTS

NatureMap Species Report
Created By Guest user on 13/01/2021
Current Names Only Yes
Core Datasets Only Yes
Method 'By Circle'
Centre 118° 33' 02'' E,20° 25' 23'' S
Buffer 2km
Group By Species Group

Species Group

Species

Records

Bird
Dicotyledon
Mammal
Monocotyledon
Reptile

8
7
8
4
16

8
7
31
5
25

TOTAL

43

76

Name ID Species Name

Naturalised

Conservation Code

Bird
1.

25566 Artamus cinereus (Black-faced Woodswallow)

2.

24359 Burhinus grallarius (Bush Stone-curlew)

3.

25568 Coracina novaehollandiae (Black-faced Cuckoo-shrike)

4.

25593 Corvus orru (Torresian Crow)

5.

25621 Falco berigora (Brown Falcon)

6.

25622 Falco cenchroides (Australian Kestrel, Nankeen Kestrel)

7.

24295 Haliastur sphenurus (Whistling Kite)

8.

25542 Milvus migrans (Black Kite)

Dicotyledon
9.

2647 Alternanthera angustifolia

10.

6603 Bonamia alatisemina

11.

18073 Byblis filifolia

12.

16781 Corymbia candida subsp. lautifolia

13.

18361 Gomphrena affinis subsp. pilbarensis

14.
15.

6522 Mitrasacme exserta
19529 Tephrosia rosea var. rosea

Mammal
16.

30903 Dasycercus blythi (Brush-tailed Mulgara, Ampurta)

P4

17.

24089 Dasycercus cristicauda (Crest-tailed Mulgara, minyiminyi)

P4

18.

24091 Dasykaluta rosamondae (Little Red Kaluta)

19.

24135 Macropus robustus subsp. erubescens (Euro, Biggada)

20.

24136 Macropus rufus (Red Kangaroo, Marlu)

21.

24224 Notomys alexis (Spinifex Hopping-mouse)

22.

24239 Pseudomys nanus (Western Chestnut Mouse)

23.

24207 Tachyglossus aculeatus (Short-beaked Echidna)

Monocotyledon
24.

379 Eragrostis elongata (Clustered Lovegrass)

25.

878 Fimbristylis rara

26.
27.

952 Lipocarpha microcephala
1167 Murdannia graminea (Baniyu)

Reptile
28.

25236 Aspidites ramsayi (Woma)

29.

24876 Ctenophorus isolepis subsp. isolepis (Crested Dragon, Military Dragon)

30.

24882 Ctenophorus nuchalis (Central Netted Dragon)

31.

25462 Ctenotus grandis

32.

25064 Ctenotus pantherinus subsp. ocellifer (Leopard Ctenotus)

33.

25069 Ctenotus rufescens

34.

25073 Ctenotus saxatilis (Rock Ctenotus)

35.

42401 Diporiphora paraconvergens (Grey-striped Western Desert Dragon)

36.

42402 Diporiphora vescus (Northern Pilbara Tree Dragon)

NatureMap is a collaborative project of the Department of Biodiversity, Conservation and Attractions and the Western Australian Museum.
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Endemic To Query
Area

Name ID Species Name
37.
38.

24959 Gehyra variegata
25125 Lerista bipes

39.

24969 Nephrurus levis subsp. pilbarensis

40.

42416 Pseudonaja mengdeni (Western Brown Snake)

41.

25305 Simoselaps anomalus (Desert Banded Snake)

42.

25210 Varanus brevicauda (Short-tailed Pygmy Monitor)

43.

25218 Varanus gouldii (Bungarra or Sand Monitor)

Naturalised

Conservation Code

1

Endemic To Query
Area

Conservation Codes
T - Rare or likely to become extinct
X - Presumed extinct
IA - Protected under international agreement
S - Other specially protected fauna
1 - Priority 1
2 - Priority 2
3 - Priority 3
4 - Priority 4
5 - Priority 5
1

For NatureMap's purposes, species flagged as endemic are those whose records are wholely contained within the search area. Note that only those records complying with the search criterion are included in the
calculation. For example, if you limit records to those from a specific datasource, only records from that datasource are used to determine if a species is restricted to the query area.

NatureMap is a collaborative project of the Department of Biodiversity, Conservation and Attractions and the Western Australian Museum.
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Alinta PHPS: emission calculation review
Introduction and summary
The current Port Hedland Power Station (PHPS) is comprised of five gas turbines – one
LM6000 and four Frame 6B – each of approximately 30MW. The proposed new project will
involve the installation of fourteen reciprocating engines, totalling 60MW. The smaller engines
provide greater flexibility in dispatch arrangements and are more efficient, providing a reduction
in greenhouse gas (GHG) emissions for the same electrical output. It is intended that the
optimised dispatch protocol will prioritise the new engines thereby delaying the dispatch of the
existing generators, resulting in an overall decrease in emissions.
Energetics has been tasked with the review of emission calculations for the new generators at
PHPS. Provided to Energetics was a file named “PH Emissions model 20210428_for
Energetics.xlsx” (the spreadsheet) with the task to review the Excel spreadsheet (prepared and
provided by Alinta), and confirm the accuracy and appropriateness of the results.
The spreadsheet contained conservative estimates of the change in emissions for several
scenarios. Energetics have reviewed the calculations within this spreadsheet and can state that
the calculations are robust and appropriate for the context they are to be used in.

The spreadsheet
The spreadsheet builds up emissions calculations from site conditions (such as temperature
and humidity), generator performance curves (output at given site conditions) and assumed load
and dispatch scenarios. For an assumed load, the capacity required to be online is calculated,
followed by the number of existing generators and from this the natural gas required to deliver
the output.
The spreadsheet calculates the emissions which would be released for a nominated customer
demand from both the existing PHPS and the proposed PHPS inclusive of the 60MW of
reciprocating engines. The difference between the emissions calculated for each configuration
at each load scenario is taken to be the effective emissions reduction from the installation of the
new reciprocating engines.
The scenarios have been selected to represent the forecast loads and maximum possible
generation and emission situations. Explicitly, the load scenarios and dispatch logic are shown
below in Table 1.
Table 1: Summary of load scenarios and dispatch logic

Scenario

Rationale

Existing PHPS

Proposed PHPS

60MW

Forecast demand
scenario

2 x Frame 6B
1 x LM 6000

14 x reciprocating engines
1 x LM 6000

90MW

Forecast high demand
scenario

3 x Frame 6B
1 x LM 6000

1 x Frame 6B
1 x LM 6000
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Scenario

Rationale

Existing PHPS

Proposed PHPS
12 x reciprocating engines

174MW

Current max load
scenario: maximum
output from existing
assets

4 x Frame 6B
1 x LM 6000

4 x Frame 6B
1 x LM 6000
7 x reciprocating engines

185MW

Break event point: load at
which proposed PHPS
generates same
emissions as maximum of
existing assets

N/A
Demand exceeds
capacity of current
assets

4 x Frame 6B
1 x LM 6000
10 x reciprocating engines

234MW

Max load scenario:
maximum output from
existing plus new assets
(market provides spinning
reserve)

N/A
Demand exceeds
capacity of current
assets

4 x Frame 6B
1 x LM 6000
14 x reciprocating engines

The review
As part of the review of the spreadsheet, Energetics checked for functional, numerical, and
conceptual errors in the calculations. Moreover, assumptions were noted and tested in
conversation with Alinta. Examples of questions posed and answered by Alinta can be seen
below in Appendix A.
All scenarios assumed:
•
•
•
•

LM6000 output was based on average performance of full load (>90%) in the 2020
calendar year;
Frame 6B output was based on average of 2020 full load test data, adjusted to average
2020 site conditions;
Turbine part load heat rates were based on financial year heat rate table; and
Reciprocating engine performance based on contractually guaranteed performance of a
similar project currently under construction .

It is also assumed throughout that all generators are capable of running for 24 hours per day,
year-round. While not a realistic operating method in practice, this approach is consistent with
the concept of testing the maximum possible generation and emission outcomes in worst case
scenarios.

Final results
The calculations show that the maximum possible annual emissions from the existing PHPS is
996,412tCO2-e per year.
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Following the installation of the new reciprocating engines, there is a net emissions benefit for
all loads up to 185MW. If the average customer demand were to reach 185MW on the
proposed PHPS then the operation of the proposed expanded power station would release an
equal amount of emissions as the existing PHPS would emit at its maximum load of 174MW.
The 234MW maximum load scenario, where all existing and new assets are run at full capacity
24/7 leads to an increase in emissions. In this scenario it would be necessary for Alinta to offset
249,827 tCO2-e in order to ensure no net increase in emissions from the power station. This
amount is equivalent to the emissions that would be released by the 60MW of reciprocating
engines operating in isolation.
A summary of the impact on annual emissions from the proposed project is presented in Table 2
below.
Table 2: Net-emission impact from the installation of reciprocating engines

Load
scenario

Net scope 1 emissions
compared to existing
[without offsets]
tCO2-e

Net scope 1 emissions
compared to existing
[with offsets]
tCO2-e

Offsets surrendered
tCO2-e

60MW

-102,541

0

-102,541

90MW

-104,054

0

-104,054

174MW

-42,573

0

-42,573

185MW

0

0

0

234MW

+249,827

249,827

0

While the extreme high load scenarios (174MW, 185MW and 235MW) scenarios are unlikely to
eventuate, they represent the extreme case in terms of the emissions impact of the proposed
project. Energetics has reviewed these numbers and believes they are a true and accurate
representation of the emission difference in the discrete context provided by Alinta.
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Appendix A: Sample of calculation review
Item name

Question

Answer

Reciprocating
engines

There is an implied assumption that the
reciprocating engines are run in parallel, not in
series (that is, the required load is evenly spread
between online generators rather than each being
dispatched sequentially from low to full load).
Is this a legitimate assumption about how these
reciprocating engines should/could be structured?
The reason this is important is because the
efficiency of each reciprocating engines is highest
when it is running at maximum capacity. To
assume that all reciprocating engines, are running
at medium capacity implies that they are all
running at half (approx.) efficiency. However, if
they were all running at maximum capacity, but in
series, then you could assume the efficiency is
effectively maximum efficiency.

Yes, the assumption is valid in this context.
This is due to reasons of spinning reserve
being required.

Spinning
reserve

For the maximum cases, with and without
reciprocating engines, is it a legitimate
assumption that the 'Spinning reserve is provided
by market'?

Yes, the new NWIS market will allow
spinning reserve to be provided by the
market.
This is included to show the maximum
worst case emission scenario, even though
in practice it is impractical to run at this
capacity for the times assumed within the
tool.

Averaged
Frame 6Bs

Why was the 'Average generation' for each Frame
6B, applied and then re-mapped back out on each
Frame 6B? If each Frame 6B has its own value,
why not map that onto the carbon emissions
estimate? Note, this has a minor impact on
calculations.

It is often the case that Frame 6Bs are
switching in and out. In practice the Frame
6Bs will have to account for maintenance
and unplanned outages, and to keep the
calculation simple, the annual capacity of
each Frame 6Bs was averaged and then
that average was assumed to be
representative of each annualised Frame
6Bs capacity.

Temperature
adjustments

What is the source and methodology for the
temperature impact on performance? Can
Energetics see these references and
methodology so Energetics can review against
the calculations in the spreadsheet?

The performance v temperature and
humidity curves provided by GE are
included in the spreadsheet.
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Introduction
1.1. Alinta Energy
Through its wholly owned subsidiary, Alinta DEWAP Pty Limited, Alinta Energy owns and operates the Port Hedland
Power Station (PHPS) with a licenced, nominal capacity of 150MW. PHPS is located south of the town of Port
Hedland in the Pilbara region of Western Australia. The power station is comprised of four GE Frame 6B turbines
and one GE LM6000 PF aeroderivative gas turbine split across two locations. Three Frame 6B turbines are able to
operate on natural gas and diesel and are found at the main site, Lot 255, adjacent to Great Northern Highway. The
fourth Frame 6B and the LM6000, which are natural gas only units, are found at the satellite site at Boodarie,
approximately 5km to the north.
The five turbines are electrically connected and are operated and dispatched as a single power station. Alinta Energy
also owns and operates a 66kV transmission network totalling approximately 25km in length that connects to and
delivers power generated at PHPS to the North West Interconnected System (NWIS). Alinta Energy’s customers
that are supplied power from PHPS include BHP and Fortescue. The power station was originally commissioned in
1995 with five Frame 6B units. One Frame 6B was replaced by the LM6000 in 2017.

Description of the Proposal
Alinta Energy proposes to install 60MW of reciprocating engines on vacant land at the PHPS main site, Lot 255.
This capacity will be more efficient than the existing Frame 6B gas turbines and will displace the use of those gas
turbines.
2.1. Purpose of the proposed development
The primary purpose of the Proposal is to increase the efficiency and reduce carbon emissions associated with the
generation of electricity from the existing power station.
Additionally, Alinta Energy is currently developing renewable energy and energy storage projects in and around Port
Hedland. There are some key features of reciprocating engines which will make integration of renewable and
storage options more feasible:
1. Reciprocating engines are faster to start, ramp and synchronise with the network than the existing gas
turbines
2. The capacity of an individual reciprocating engine (nominally 4-10 MW) will be smaller than the ~30MW gas
turbines, providing a far greater flexibility in dispatch options and a more efficient use of combined
generation sources on the network.
These fundamental characteristics provide more optionality, greater thermal efficiency and lower carbon emissions
when integrating renewable generation and/or energy storage technologies.
In addition, Alinta Energy anticipates a growing customer demand within proximity of its owned and operated 66kV
transmission network in the near future. An improvement in efficiency will allow Alinta Energy to supply future
customers with electricity from both thermal and renewable sources at a lower carbon intensity.
2.1.1.

Proposed Development

Alinta Energy proposes to install new plant and equipment entirely within the boundary Lot 255, which hosts the
Port Hedland Power Station.
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Figure 1 – Location of the Port Hedland Power Station – Lot 255

All new major plant and equipment will be located on the existing bench and would require no new major civil works
or vegetation clearing. The specific layout of the new plant will be optimised during detailed design to ensure future
expandability of the site is maintained.
The major components being proposed include:
•

New engine hall(s) to house the reciprocating engine generating sets

•

Control room and ancillary equipment

•

Battery energy storage system (future option)

•

New switchyard bays

Figure 2 below shows the concept locations of the major proposed infrastructure which make part of the Proposal.
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Figure 2: Lot 255 - Proposal

2.1.2.

New reciprocating plant engine hall(s)

The natural gas fuelled reciprocating engine generating sets would be installed within one or more dedicated engine
halls. The purpose of the engine hall is to protect the engines from exposure to the elements, which will prolong
the lifetime of the power station and prevent damage during high winds and impacts from dust and/or salt deposition
and manage atmospheric and noise emissions from the power station by introducing more options for controlling
exhaust flow design and installing any acoustic treatments required.
Reciprocating engine generating sets are made in a wide range of capacities ranging from a few kW up to 15MW
and larger. Alinta Energy will not know the specific model or capacity of reciprocating engine generating sets that
will be installed until further development activities are undertaken, including a competitive tender process, and a
preferred supplier is selected. It is likely that the individual reciprocating engine generating sets selected will be in
the range of four to ten MW. The total additional capacity will be approximately 60MW and the engine hall or halls
will be suited to the number and size of units ultimately selected.
2.1.3.

Control room and ancillary equipment

The construction of any new generating equipment requires a control room to collect, direct, condition and monitor
the operating performance of primary plant and equipment and associated auxiliary systems. A control room is
typically a single building which contains control and communication systems and electrical panels.
In the case of this Project a small, dedicated control room is planned to be accommodated within the current site,
and the control system will be integrated with the existing PHPS control room. The existing control room, which is
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the central point for managing the five operational gas turbines at PHPS, is located approximately 200 metres from
the proposed new control room.
2.1.4.

Development footprint

Lot 255 has a total land area of approximately 20 hectares. The existing bench is approximately 8ha of which 2ha
are unoccupied and contained within the site security fence. Alinta Energy has immediate and recent experience
in the development and construction of all infrastructure components which make part of the Project. The benched
area available is adequate to support the proposed development and provide a safe construction and operational
environment while preserving optionality for additional capacity to be added in the future.
2.2. Purpose and Scope of GHG Management Plan
This GHG Management Plan has been prepared in line with the WA EPA’s Greenhouse Gas Guideline.
The scope of this plan is the GHG emissions from all thermal generation at Alinta Energy’s Port Hedland Power
Station.

Management of GHG from Proposal
3.1. Forecast GHG impacts of Proposal
The Proposal impacts GHG emissions in two ways:
1. Additional emissions from the operation of new reciprocating engines
2. Reduced emissions from the existing power station
3.1.1.

Load scenarios

The emissions impact of the Proposal is dependent on the electricity demand of Alinta Energy’s customers, which
is a factor outside of Alinta Energy’s control. This GHG Management Plan considers multiple load scenarios to
ensure that the impacts of potential load growth are considered.
The forecast of emissions impacts has been prepared using forecast average loads ranging between 60MW and
90MW based on current demand and an allowance for up to 50% load growth.
In addition, very high load scenarios of 174MW, 185MW and 234MW have been modelled to ensure that these
theoretically possible extreme scenarios are appropriately considered.
3.1.2.

Forecast emissions from the operation of new reciprocating engines

The reciprocating engines will be the most efficient thermal generation at the Port Hedland Power Station and will
therefore create a change to the dispatch priority of the existing gas turbines. The reciprocating engines are
expected to run at or close to full load.
Assuming the reciprocating engines operate at full capacity over the course of a full year, they could generate up to
525,600 MWh. Estimated Scope 1 GHG emissions from the reciprocating engines under this scenario are 249,827
tCO2-e as shown in Table 1 below.
Table 1: Forecast annual Scope 1 GHG emissions from the new reciprocating engines
Annual
generation
MWh

Heat rate
GJ/MWh

Natural gas Scope 1
emissions factor
kgCO2-e/GJ

Annual Scope 1
GHG emissions
tCO2-e/yr

525,600

9.2

51.53

249,827

Page 6 of 11

3.1.3.

Forecast reduction in emissions from existing turbines

The Port Hedland Power Station is operated as a ‘load following’ generator with generation dispatched to meet
customer electricity demand based on a merit order. The merit order dispatches the most efficient generation
equipment available to meet the total customer load at any point in time. Due to its higher efficiency, the LM6000 is
currently dispatched in priority to the Frame 6B turbines. As customer load increases, additional gas turbines are
brought on-line to meet energy and system security requirements.
In addition to the generators serving customer load, Alinta Energy is required to carry sufficient spinning reserve to
cover the trip of the largest generator on-line at any time. This results in the need to run one or more gas turbines
at less than full load and, consequently, at a lower efficiency.
Once built, the reciprocating engines will be the most efficient thermal generation and the dispatch order of the
generators at PHPS will be changed so that the reciprocating engines are dispatched in priority to the existing gas
turbines. This means that at any station load, the reciprocating engines will effectively replace the least efficient gas
turbine that would have been dispatched at that load point prior to the implementation of the Project.
At forecast loads of 60-90MW, this change to the dispatch regime will reduce annual scope 1 GHG emissions from
the existing turbines by ~222,000 to ~307,000 tCO2-e.
3.1.4.

Forecast total GHG impact of Proposal

The total GHG impact of the Proposal is the sum of the new emissions from the reciprocating engines and the
reduction in emissions from the existing turbines. At forecast loads this is estimated as a reduction in scope 1
emissions of more than 100,000 tCO2-e per year.
3.1.5.

Protection against worst-case scenario

Alinta Energy’s existing operational approvals enable all five gas turbines to operate throughout the year with no
constraints. If run 24/7 at the licenced full load capacity of 174MW, PHPS would generate a total of 1,524 GWh per
year, which would result in Scope 1 GHG emissions of 996,412 tCO2-e. At this load, the Proposal would reduce
scope 1 carbon emissions by 42,573 tCO2-e.
The Proposal increases the total generation capacity of the power station from 174MW to 234MW, and it is estimated
that the Proposal would result in an increase in emissions at average loads above 185MW.
To protect against potential increases in emissions at very high loads, Alinta Energy will offset any scope 1 GHG
emissions that exceed the current maximum potential emissions of the power station (984,071 tCO2-e). This ensures
that the Proposal would not increase GHG emissions in any scenario as shown in the table below.
Table 2: Net impact of Proposal on scope 1 GHG emissions including offsets
Average annual PHPS
load

New scope 1
emissions from
Proposal

Impact on existing
PHPS scope 1
emissions

Total impact
on scope 1
emissions

Offsets
surrendered

Total net impact on
scope 1 emissions
including offsets

MW

tCO2-e

tCO2-e

tCO2-e

tCO2-e

tCO2-e

60
90
174
(current actual max)
185
234 (new max)
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119,369
202,776

-221,910
-306,831

-102,541
-104,054

0
0

-102,541
-104,054

249,827

-292,400

-42,573

0

-42,573

249,827
249,827

-249,827
0

0
249,827

0
249,827

0
0

3.1.6.

Emissions reductions over lifetime of proposal

Based on the forecast average load of 60-90MW, the Proposal would reduce scope 1 GHG emissions from PHPS
by more than 100,000 tCO2-e per year. The design life of the proposed reciprocating engines is in the order of 25
years. The Proposal is therefore expected to reduce scope 1 GHG emissions by approximately 2.5M tCO2-e over
the design life of the assets.
Under the worst case-scenario where the power station is run 24/7 at its full new capacity of 234MW, the Proposal
including offsets surrendered would have a net zero impact on scope 1 emissions.
3.1.7.

GHG Emissions targets

As the Proposal has a favourable or neutral impact on carbon emissions, no additional targets have been developed
for this GHG Management Plan.
3.1.8.

Scope 3 emissions

The material Scope 3 emissions from the Proposal are related to the production and transport of natural gas. The
Proposal is forecast to result in a reduction in Scope 3 emissions of ~8,000 tCO2-e based on forecast loads of 6090MW. In the worst-case scenario where the power station is run 24/7 at its full new capacity of 234MW, the
maximum increase in Scope 3 emissions from the Proposal is 19,000 tCO2-e per annum.
3.2. Safeguard Mechanism
As a grid-connected generator, PHPS is captured under the sectoral baseline by the National Greenhouse and
Energy Reporting (Safeguard Mechanism) Rule 2015 (Safeguard Mechanism). The sectoral baseline applies
collectively to the grid-connected electricity sector until the aggregated emissions of the electricity sector exceed
the sectoral baseline of 198 million tCO2-e. Sectoral emissions have not exceeded the sectoral baseline since the
Safeguard mechanism was implemented, and in 2019-20 were 155 million tCO2-e, which is more than 20% below
the sectoral baseline.
If the sectoral baseline is exceeded, then an individual safeguard mechanism baseline would apply to PHPS and
Alinta Energy would be required to offset any emissions from the facility in excess of that baseline. PHPS has been
given a reported-emissions baseline of 404,456 tCO2-e. As is the case for other safeguard facilities, Alinta Energy
would have a number of baseline adjustment and emissions management options available in the event the sectoral
baseline is exceeded.

3.3. Benchmarking
The Proposal compares favourably with other power stations across Western Australia and is very similar in carbon
intensity to another power station referred to the EPA by Pilbara Energy Generation (PEG) and to the South Hedland
Power Station, owned by TransAlta.
Table 3 below compares the emissions intensity of the Proposal to other relevant generation sources.
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Table 3: GHG intensity benchmarks
Capacity

Full load GHG
Intensity
(tCO2-eq/MWh)

Existing Port Hedland Power Station

150 MW*

0.62

Newman Power Station expansion

60 MW**

0.48

Pilbara Energy Generation Power Station

165 MW

0.464

South Hedland Power Station

150 MW

0.49

-

0.58

60 MW

0.48

Benchmark

NWIS (2020 NGA Factor)
Port Hedland Power Station expansion
* Nominal
** Currently under construction

3.4. Minimising GHG emission through project design
The Proposal has been designed to minimise Alinta Energy’s carbon emissions. Integrating new, efficient
generating capacity into the existing PHPS is the most effective way to offset the use of the older, less efficient
equipment while maximising the use of existing balance of plant infrastructure. Further, the relatively flat heat rate
curve of the reciprocating engines allows Alinta Energy to carry any necessary spinning reserve (up to 30-35MW)
3.4.1.

Technology selection

New reciprocating engine technology is more fuel efficient than the Frame 6B gas turbines which were
commissioned at PHPS in 1995 and are still operating. The introduction of modern equipment and the prioritisation
of new reciprocating engines in the dispatch order and for spinning reserve will significantly lower the carbon
intensity of the electricity generated by Alinta Energy. The technology being proposed is amongst the most efficient
using natural gas to generate electricity. Table 4 below shows indicative, full-load carbon emissions from several
generation technologies.
In addition to their high full load efficiency, reciprocating engines are highly flexible in their operation, remain
relatively efficient even at low loads and perform well even at high ambient temperatures. This makes them more
suitable for supporting the future integration of renewable generation in the Pilbara compared to gas turbine
technologies which need to be run at full load to achieve high efficiency and suffer significant performance de-rating
at high ambient temperatures.
Table 4: Indicative GHG intensity of gas-fired electricity generator technology
Typical HHV Heat Rate
(GJ/MWh)

Greenhouse Gas Intensity
(tCO2-eq/MWh)

Reciprocating Engines

8.5 – 9.5

0.437 – 0.490

Aeroderivative Gas Turbine

9.5 – 10.5

0.488 – 0.540

Large Industrial Gas Turbine

10.0 – 12.0

0.514 – 0.617

Small Industrial Gas Turbine

12.0 – 13.0

0.617 – 0.668

Technology
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Combined Cycle Gas Turbine
3.4.2.

7.0 – 8.0

0.361-0.412

Fuel supply

The existing Port Hedland Power Station is supplied natural gas via the Pilbara Energy Pipeline (owned and
operated by APA) at a delivery point within the power station Crown Lease. Use of this existing delivery point
eliminates the need to augment the gas transmission network which would introduce complexity into the network
increasing the number of points which could be sources of fugitive emissions.
3.4.3.

Asset integration and driving optimisation

PHPS was originally designed to allow for the installation of four gas turbines, only three of which were constructed.
As a result, there is vacant area available on the already prepared bench. There is also capacity for all necessary
site services to accommodate the reciprocating engines that would be installed under the Proposal. There is a
significant economic and resource efficiency realised by installing the new reciprocating engines within the existing
power station.
This integration of new technology will also allow for the power station control system to optimise the dispatch of
generating units. The optimised dispatch will prioritise the start of the most efficient units, adding reciprocating
engines and gas turbines in merit order of fuel efficiency and carbon intensity.
3.5. Monitoring and Reporting
The monitoring of GHG emissions is an existing legislative requirement for Alinta Energy. Alinta Energy has been
reporting GHG emissions for the Port Hedland Power Station and other facilities under the National Greenhouse
and Energy Reporting Act since it came into force in 2007. Alinta Energy will continue to report in compliance with
this and any other applicable legislation.
Alinta Energy releases a corporate Sustainability Report annually which aligns to the Global Reporting Initiative
standards and contains a summary of GHG emissions for all Alinta Energy sites, including PHPS.
3.6. Measures to Avoid, Reduce and Offset Emissions
The following measures will be taken to avoid, reduce or offset Alinta Energy’s emissions at PHPS.
3.6.1.

Optimising efficiency through dispatch

Each of the gas turbines at PHPS has a slightly different efficiency, and the efficiency of each turbine varies
depending on the amount of load being met that that individual turbine. Gas turbines are most efficient when running
at full, or near full, capacity. They are much less efficient when only partly loaded.
With the addition of 60MW of reciprocating engines, each with a capacity of between 4 - 10MW, there will be far
more flexibility for Alinta Energy to distribute the customer load between generators and run each generator at the
most efficient point on its efficiency curve. Running the expanded power station more efficiently will avoid GHG
emissions that would otherwise have been released.
3.6.2.

Increasing feasibility of renewable integration

The availability of the reciprocating engines in the dispatch order will create previously unavailable opportunities to
integrate renewable energy sources into Alinta Energy’s generation mix. The reciprocating engines have a much
faster response time than the existing gas turbines. Fast response machines will reduce the risk posed by power
quality fluctuations and supply interruptions when customer loads are being met by intermittent generation sources
such as solar and wind power. Risks to electricity supply, to Alinta Energy as a supplier of electricity and particularly
to current and future major customers, can have a direct impact on the economics and commercial positions of all
parties. Accordingly, when considering the impacts that variable renewable energy sources being introduced into
the generation mix are known to have on the strength and security of high voltage networks, it is imperative to
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ensure the risks associated with renewables integration are planned for and managed. The performance and
flexibility benefits of reciprocating engines reduces risks when supplying power from renewable sources and will
translate into a greater appetite from customers for including those renewable sources under their supply
arrangements.

3.6.3.

Proposed emissions cap

Alinta Energy recognises that under theoretical very high load scenarios, the installation of additional thermal
generating capacity at the Port Hedland Power Station has the potential to cause an absolute increase in GHG
emissions. To ensure this cannot occur, Alinta Energy will impose a cap on net annual emissions from the expanded
PHPS which is equivalent to the maximum emissions that could be released under the existing operating licence.
The quantum of this cap is the equivalent of running the existing generation plant at full load, prior to adding the
new 60 MW of reciprocating engines which comprise this Proposal.
Accordingly, Alinta Energy proposes a net GHG emissions cap on the PHPS of 996,412 tCO2-e/yr.
If the operation of PHPS over the course of one year exceeds this cap, Alinta Energy will surrender approved carbon
credits (ACCUs or similar) in an amount equivalent to the difference in the actual emissions for the period and the
cap.

Compliance
Alinta Energy has many years’ experience operating within the compliance mechanisms of the WA Environmental
Protection Act, both under Part IV and Part V. Alinta Energy’s compliance with this GHG Management Plan will be
incorporated into Alinta Energy’s existing framework for managing compliance at all power station sites.

GHG Management Plan Review
This plan will be reviewed internally no less frequently than every five years. All revisions of this plan will be
submitted to the EPA.
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Non-Technical Summary
Alinta Energy Development Pty Ltd has engaged Northstar Air Quality Pty Ltd to perform a study of the
potential impacts upon air quality relating to the proposed upgrade of the Port Hedland Power Station.
The air quality impact assessment considers potential impacts associated with the construction of the Project,
and the operation of the Project in isolation and considering surrounding, similar sources of emissions,
including the existing power generation sources at Port Hedland Power Station and South Hedland Power
Station.
Based upon the information and assumptions presented in this report, it is concluded that construction dust
emissions are not likely to impact any identified receptors due to the separation distances between the
construction areas and those receptors.

It is subsequently determined that construction dust may be

adequately controlled through the application of industry-standard dust control measures and implemented
through a Construction Environmental Management Plan (CEMP) which is agreed with Town of Port Hedland
Council prior to any construction works.
The potential impacts from the operation of the Project have been assessed using a referenced dispersion
modelling assessment, using local meteorological data, representative and proximate background monitoring
and using emission rates derived directly from Alinta Energy or other published sources. Based upon the
assumptions presented in the report it is predicted that the operation of the Port Hedland Power Station
upgrade project will not result in a breach of the relevant ambient air quality standards, operating in isolation,
or with the addition of emissions from the existing Port Hedland Power Station and South Hedland Power
Station.
Notwithstanding the foregoing assessment, it is recommended that a suitable campaign of compliance
monitoring should be implemented to the satisfaction of the DWER. It is considered that the demonstration
that the additional engines are capable of being operated as set out in this report is of critical importance,
and that a program of emissions testing with the engines should be implemented as a condition of approval.
In light of the above, and in consideration of the proposed verification studies, it is considered to be
reasonable to conclude that the proposed construction and operation of the Project should not be refused
on grounds of air quality.
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Units Used in the Report
All units presented in the report follow the International System of Units (SI) conventions, unless derived from
references using non-SI units. In this report, units formed by the division of SI and non-SI units are expressed
as a negative exponent, and do not use the solidus (/) symbol. For example:
•

3 milligrams per cubic metre would be presented as 3 mg∙m-3 and not 3 mg/m3.

•

20 metres per second would be presented as 20 m∙s-1 and not 20 m/s.

The following prefixes are added to unit names to produce multiples and sub-multiples of SI units:
Prefix

Symbol

Factor

Prefix

Symbol

Factor

T

tera-

1012

p

pico-

10-12

G

giga-

109

n

nano-

10-9

M

mega-

106

µ

micro-

10-6

k

kilo-

103

m

milli-

10-3

h

hector-

102

c

centi-

10-2

da

deca

101

d

deci-

10-1
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Common Abbreviations
Abbreviation

Term

AGL

above ground level

AHD

Australian height datum

AQIA

air quality impact assessment

AQMS

air quality monitoring station

AWS

automatic weather station

BoM

Bureau of Meteorology

CO

carbon monoxide

CSIRO

Commonwealth Scientific and Industrial Research Organisation

DWER

Department of Water and Environmental Regulation

EPA

Environmental Protection Authority

g∙s-1

gram per second

ha

hectare

HAP

hazardous air pollutant

K

degrees (Kelvin)

m

metre

m∙s-1

metres per second

mg∙m-3

milligram per cubic metre of air

μg∙m-3

micrograms per cubic metre of air

mg∙Nm-3

milligram per normalised cubic metre of air

MW

megawatt

NEPM

National Environment Protection Measure

NO

nitric oxide

NOX

total oxides of nitrogen

NO2

nitrogen dioxide

ppb

parts per billion (1x10-9)

ppm

parts per million (1x10-6)

SO2

sulphur dioxide

TAPM

The Air Pollution Model

US EPA

United States Environmental Protection Agency

UTM

Universal Transverse Mercator
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1.

INTRODUCTION

Alinta Energy Development Pty Ltd (Alinta Energy) has engaged Northstar Air Quality Pty Ltd (Northstar) to
perform a study of the potential impacts upon air quality relating to the proposed upgrade of the Port
Hedland Power Station (the Project).
The air quality impact assessment (AQIA) considers potential impacts associated with the construction of the
Project, and the operation of the Project in isolation and considering surrounding, similar sources of emissions.
The AQIA has been performed with reference to the following:
•

Environmental Factor Guideline – Air Quality (WA EPA, 2020);

•

Air Quality Modelling Guidance Notes (WA DoE, 2006);

•

Port Hedland Air Quality and Noise Management Plan (DSD, 2010);

•

National Environment Protection (Ambient Air Quality) Measure (NEPC, 2016); and

•

National Environment Protection (Air Toxics) Measure (NEPC, 2011).

1.1.

Objective of the Study

The objective of this AQIA is to determine whether the Project may be constructed and operated at the Project
site without breaching the environmental objectives, evaluated as a risk in terms of construction dust, and
compliance with the standards prescribed under the National Environment Protection (Ambient Air Quality)
Measure (AAQ NEPM) and National Environment Protection (Air Toxics) Measure (Air Toxics NEPM) during
operation.
Where the AQIA identifies that those environmental objectives are not achievable, the objective is to identify
further mitigation that may be applied to achieve those objectives, which may include changes to operational
conditions, air pollution control or restricted operations, as appropriate.

1.2.

Ambient Air Quality Standards

Air quality guidelines adopted by the WA Department of Water and Environmental Regulation (DWER) and
Port Hedland Dust Management Taskforce are outlined in the AAQ NEPM. Where relevant to the expected
potential scope of emissions to air from the operation of the Project (see Section 2.3.2), the ground level
concentration standards are reproduced from Schedule 2 of the AAQ NEPM in Table 1. The values provided
in parts per million (ppm) have been converted to µg·m-3 (at 273 K) by Northstar.
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Table 1

AAQ NEPM standards for pollutants
Pollutant

Averaging period

Maximum

Maximum

concentration

concentration

standard (ppm)

standard (µg∙m-3)

Carbon monoxide (CO)

8 hours

9.0

11 250

Nitrogen dioxide (NO2)

1 hour

0.12

246

1 year

0.03

62

The air quality standards presented in Table 1 represent the standards to be achieved for the Project in this
AQIA.
A discussion of the pollutants included (and excluded) from assessment is provided in Section 2.3.2.
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2.

THE PROJECT

The following provides a description of the Project, the environmental setting and the identified potential
emissions of air pollutants which may result from the construction and operation of the power station.

2.1.

Overview

Alinta DEWAP Pty Ltd holds Licence L7336/1998/10 for the Port Hedland Power Station under Part V of the

Environmental Protection Act 1996. The Licence is associated with the premises which are defined in the
Licence as Lot 255 on Plan 192056 and part Lot 203 on Plan 220594 (termed the ‘Hedland site’ in the Licence),
and at Boodarie WA 6722 (termed the ‘Boodarie satellite site’ in the Licence). The premises is essentially ‘split’
between two physical locations, separated by a distance of approximately 5.5 kilometres (km).
The Project would involve the construction of pads for the installation and operation of a series of fourteen
(14) Jenbacher JMS 624 GS-N.L 4.4-megawatt (MW) gas reciprocating engines at the Hedland site. A
description of the current and proposed configuration of the Port Hedland Power Station is presented in
Table 2.
Table 2

Port Hedland Power Station – current and proposed configuration
Location

Port Hedland Power Station

Current configuration
• 3 x Frame 6B (3 x 42 MW)

Hedland site

Proposed configuration
• 3 x Frame 6B (3 x 42 MW)
• 14 x Jenbacher 624 GS-N.L (14 x 4.4 MW)

Port Hedland Power Station

• 1 x Frame 6B (42 MW)

• 1 x Frame 6B (42 MW)

Boodarie satellite site

• 1 x LM6000PF (43 MW)

• 1 x LM6000PF (43 MW)

For the purposes of this assessment, given that proposed changes are all planned at the Hedland site, this is
termed the Project site throughout this report.

2.2.

Environmental Setting

The Project site is located approximately 5 km to the southwest of South Hedland and approximately 13 km
south of the entrance to Port Hedland harbour. The location of the Project site is presented in Figure 1.
The Project site is located in a rural area with land at the Project site being flat and at a height of approximately
17-18 metres (m) Australian Height Datum (AHD).
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Figure 1

Project location and surrounds

Source: Northstar Air Quality

A description of the Project site in relation to sensitive receptor locations is presented in Section 3.2.

2.3.

Potential for Emissions to Air

2.3.1.

Construction

The potential emissions to air during the construction phase will be associated with the emission of particulates
associated with the various construction activities, including earthworks and enabling works; construction;
track-out and construction traffic.
Additionally, the operation of construction vehicles and plant may give rise to short-term engine exhaust
emissions, however given the low number of construction vehicles expected for such a development, these
emissions have not been quantitatively assessed.
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2.3.2.

Operation

Potential emissions to air during operation of the Project are associated with products of combustion of the
fuel. The power station will be equipped to operate on gas and consequently the principal emissions during
operation involve emissions of the following air pollutants:
•

Oxides of nitrogen. Oxides of nitrogen (NOX) are principally emitted as nitric oxide (NO), nitrogen
dioxide (NO2) and a small component of nitrous oxide (N2O) and combined these gases are termed as
total oxides of nitrogen (NO X). These pollutants are formed in the combustion zone where the high
operating temperatures generate thermal NOX from the nitrogen in the air and are typically emitted as
90-95% NO and 5-10% NO2. Upon emission to the atmosphere, secondary reactions occur that oxidise
NO to NO2.

•

Carbon monoxide. Carbon monoxide (CO) is a colourless and odourless gas, formed due to the
incomplete combustion of fuel.

•

Sulphur dioxide. Sulphur dioxide (SO2) emissions are generated from the oxidation of sulphur in the
fuel during combustion. Australian Standard (AS/NZS 4564) provides a limit of sulphur in natural gas of
50 milligrams per cubic metre of air (mg∙m-3101.3kPa, 288 K). Information provided by Alinta provides a gas
fuel guarantee sulphur cap of 10 mg∙m-3.

•

Particulate matter. Particulate matter (PM) may be generated through the combustion of fuels, and
may be described in terms of the particle size fraction, including:
▪ TSP: Particulate matter with an aerodynamic diameter of (approximately) 30 micrometres (μm) to
10 μm;
▪ PM10: Particulate matter with an aerodynamic diameter of 10 μm or less; and
▪ PM2.5: Particulate matter with an aerodynamic diameter of 2.5 μm or less.
The combustion of gas creates extremely low rates of particle emissions due to the nature of the fuel.
The US Environmental Protection Agency (US EPA) identifies that particulate emissions from gas turbines
is principally composed of larger molecular weight hydrocarbons that have been incompletely
combusted, and virtually 100 % are less than 1 μm in diameter.

•

Hazardous air pollutants. Hazardous air pollutants (HAP) is a term applied to a range of pollutants.
The US EPA AP-42 states: “available data indicate that emission levels of HAP are lower for gas turbines

than for other combustion sources. This is due to the high combustion temperatures reached during
normal operation…”
Potential emissions and impacts associated with NOX/NO2 and CO have been assessed as part of this study.
Emissions of SO2 are controlled through fuel standards, and as the gas fuel guarantee is 20 % of the national
standard, SO2 emissions are considered to be minor and do not warrant a detailed assessment. Emissions of
particulates and HAPS from gas turbines are also very low due to the nature of the fuel, and consequently
these pollutants have not been assessed as part of this study.
Based upon experience in assessing emissions from power generation, the emission of NOX/NO2 is considered
to be the critical determining (i.e. ‘limiting’) factor.
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The rate at which pollutants are emitted to atmosphere will further vary by the load requirements on the
power station. For the purposes of this assessment, the emission rates have been estimated at maximum
throughput. As NOX emissions increase with load (and generator temperature), this is considered to represent
a worst-case scenario.
Further details regarding the estimation of emissions are provided in Section 4.2.
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3.

EXISTING CONDITIONS

3.1.

Topography

The elevation of the Project site is approximately 17-18 m AHD. The topography of the surrounding area is
generally flat, as shown in Figure 2. The receptors shown in Figure 2 are identified and discussed in Section
3.2.1.
Figure 2

Topography surrounding the Project site (3-D projection)

Source: Northstar Air Quality
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3.2.

Surrounding Land Sensitivity

3.2.1.

Discrete Receptor Locations

Air quality assessments typically use a desk-top mapping study to identify ’discrete receptor locations’, which
are intended to represent a selection of locations that may be susceptible to changes in air quality. In broad
terms, the identification of sensitive receptors refers to places at which humans may be present for a period
representative of the averaging period for the pollutant being assessed. Typically, these locations are
identified as residential properties although other sensitive land uses may include schools, medical centres,
places of employment, recreational areas or ecologically sensitive locations.
Table 3 presents the discrete receptor locations that have been identified as part of this study, and these
locations are illustrated in Figure 3.
Table 3 and Figure 3 are not intended to represent a definitive list of sensitive land uses, but a cross section
of available locations that are used to characterise larger areas, or selected as they represent more sensitive
locations which may represent people who are more susceptible to changes in air pollution than the general
population.
Table 3

Discrete sensitive receptor locations used in the study

Receptor

Land Use

Co-ordinates (MGA Zone 50)
mE

mS

R1

Quartz Quarry Road, South Hedland Rural Estate

666 130

7 738 865

R2

Port Hedland Golf Club

664 308

7 743 142

R3

Wedgefield

665 655

7 745 537

R4

South Hedland Sports Complex

666 364

7 743 109

R5

Scadden Road, South Hedland

666 298

7 742 616

R6

Colebatch Way, South Hedland

666 105

7 741 983

R7

Wambiri Street, South Hedland

666 985

7 741 465

R8

Steamer Avenue, South Hedland

667 325

7 740 973

R9

Cottier Drive roundabout, South Hedland

667 487

7 742 749

R10

Parker Street, South Hedland

666 900

7 744 025
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Figure 3

Discrete receptor locations used in the AQIA

Source: Northstar Air Quality

3.2.2.

Uniform Receptor Locations

Additional to the sensitive receptors identified in Section 3.2.1, a grid of receptor locations has been used in
the AQIA to allow presentation of contour plots of predicted impacts.

3.3.

Air Quality

3.3.1.

Air Quality Monitoring

The air quality experienced at any location will be a result of emissions generated by natural and
anthropogenic sources on a variety of scales (local, regional and global). The relative contributions of sources
at each of these scales to the air quality at a location will vary based on a wide number of factors including
the type, location, proximity and strength of the emission source(s), prevailing meteorology, land uses and
other factors affecting the emission, dispersion and fate of those pollutants.
When assessing the impact of any particular source of emissions on the potential air quality at a location, the
impact of all other local and regional sources of an individual pollutant must also be assessed.

This

‘background’ air quality will vary depending on the pollutants to be assessed, and can often be characterised
by using representative air quality monitoring data.
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Port Hedland Industries Council (PHIC) established the Port Hedland Air Quality Monitoring Network (the
monitoring network) in 2010 to monitor the overall air quality in Port Hedland. Given the sources of air
pollutants in the Port Hedland area, the focus of the monitoring network is on the measurement of particulate
matter (PM10 and PM2.5), although oxides of nitrogen (NO and NO2 [NOX]) and sulphur dioxide (SO2) have
been measured historically. No measurements of carbon monoxide (CO) have been made across the PHIC
monitoring network. The monitoring network has evolved over time, with stations being decommissioned
based on monitoring results and how these compare to air quality standards.
A total of eight air quality monitoring stations (AQMS) currently make up the monitoring network with the
locations of the AQMS in relation to the Project site presented in Figure 4.
The South Hedland AQMS is closest to the Project site, and has historically measured concentrations of PM 10,
SO2 and NO2. Monitoring of NO2 and SO2 ceased at the South Hedland and BoM (Port Hedland Airport)
AQMS in January 2016, although PM10 monitoring has been continued at both sites. Measurements of NO 2
are currently performed at the Taplin St AQMS with SO2 measurements not being currently performed at any
AQMS within the PHIC network.
Air quality monitoring data has been extracted from PHIC annual reports for the 2013/14 financial year to the
most recently available report covering the 2018/19 financial year1. Data for the South Hedland, Taplin St and
BoM (Port Hedland Airport) AQMS are presented in full in Appendix B. Data are not available as continuous
1-hourly data, and the data are available as percentiles and averages of the 1-hourly values which have been
extracted.

1

https://www.phic-hedland.com.au/index.php/news-and-resources/reports/
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Figure 4

3.3.2.

Locations of AQMS surrounding the Project site

Application of Background Data

Air quality monitoring data is generally used to characterise an environment without the impact of a particular
project. Predicted impacts of a project are then added to those monitoring data to provide an assessment
of the air environment should a project be approved. In this case, a simple addition of measured background
to the predicted impacts from the Project is complicated by a number of factors including (in no order):
•

No continuous monitoring data is available;

•

Monitoring data for principal pollutants (i.e. NOX) ceased at the closest AQMS in 2016;

•

The presence of a number of similar emissions sources in the area (refer Section 4.2.1);

•

The impact of the Port Hedland Power Station in the monitoring data and risk of ‘double counting’
through simple addition of background and impacts.

A range of methods to deal with the issues identified above may be adopted, and these are outlined below.
1.

Modelling of operations which have the potential to impact upon observed pollutant concentrations,
and subtraction of those impacts to provide a background without any source impacts.

2.

Assume that monitoring data does not contain any impacts from surrounding sources (i.e. double count).

3.

Adopt an appropriate background value from the available data.
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For the purposes of this assessment, approach 3 has been adopted which uses a percentile of the available
monitoring data as a proxy for background.
In Victoria, EPA VIC allow the adoption of the 70 th percentile of monitoring data in cases where insufficient
continuous monitoring data exists. Although physically meaningless, as the coincidence of high project and
other contributions cannot be specifically assessed, it does provide an approach to determine general
concentrations of air pollutants without the influence of local sources. The 70th percentile is not available in
the available PHIC air quality monitoring data, and therefore the 95 th percentile has been adopted, which is
considerably more conservative.
The background data adopted in the performance of this AQIA as derived from the available monitoring data
is summarised in Table 4.
Table 4

Summary of assumed background concentrations
Pollutant

Averaging

Concentration

Period

Value Assumed

Notes

(µg∙m-3)
Carbon monoxide (CO)

8 hour

<0.1

No monitoring data available. Background
concentration assumed to be negligible.

Nitrogen dioxide (NO2)

1 hour

28.1

95th percentile of South Hedland AQMS in
FY 2014/2015

1 year

8.2

Annual average at South Hedland AQMS in
FY 2014/2015

Reference should be made to Appendix B for details of the background air quality conditions.

3.4.

Meteorology

This section briefly discusses the existing meteorology in the area, using measurements taken from
neighbouring Automatic Weather Stations (AWS) operated by the Australian Government Bureau of
Meteorology (BoM).

The meteorology used in the dispersion modelling assessment is discussed in

Section 4.2.4.
The meteorology experienced within an area can govern the dispersion, transport and eventual fate of
pollutants in the atmosphere.

The meteorological conditions surrounding the Project site have been

characterised using data collected by the BoM, and a summary of the relevant AWS monitoring site locations
is provided in Table 5.
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Table 5

Details of meteorological monitoring surrounding the Project site
Site Name

Approximate Location (Latitude, Longitude)

Port Hedland Airport AWS – Station # 004032

゜S

゜E

20.37

118.63

Details of the prevailing meteorology are presented in Appendix A, however for clarity the wind roses for
Port Hedland Airport AWS are also presented in Figure 5.
Figure 5

Annual wind roses 2015 to 2019, Port Hedland Airport AWS

Source: Northstar Air Quality
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The wind roses indicate that from 2015 to 2019, winds at Port Hedland Airport AWS show a predominant
north-westerly wind direction with a south-easterly components also evident, and there is little in the way of
annual variation. The majority of wind speeds experienced at the Port Hedland Airport AWS between 2015
and 2019 are generally in the range 1.5 metres per second (m∙s-1) to 5.5 m∙s-1 with the highest wind speeds
(greater than 8 m∙s-1) occurring from a south easterly direction. Winds of this speed are not rare and occur
during 10.2 % of the observed hours during the years. Calm winds (<0.5 m∙s-1) occur for less than 1.1% of
hours across the years.
Presented in Figure 6 is the long-term wind rose for the 2015 to 2019 period and in Figure 7 the annual wind
speed distribution for Port Hedland Airport AWS.
Figure 6
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Figure 7

Annual wind speed distribution (2015 to 2019), Port Hedland Airport AWS

Source: Northstar Air Quality
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4.

METHODOLOGY

4.1.

Construction Phase Risk Assessment

Construction phase activities have the potential to generate short-term emissions of particulates. Generally,
these are associated with uncontrolled (or ‘fugitive’) emissions and are typically experienced by neighbours
as amenity impacts, such as dust deposition and visible dust plumes, rather than associated with health-related
impacts.

Localised engine exhaust emissions from construction machinery and vehicles may also be

experienced, but given the scale of the proposed works, fugitive dust emissions would have the greatest
potential to give rise to downwind air quality impacts.
Modelling of dust from construction sites is generally not considered appropriate, as there is a lack of reliable
emission factors from construction activities upon which to make predictive assessments, and the rates would
vary significantly depending upon local conditions, construction practices and implemented dust mitigation
measures. In lieu of a modelling assessment, the construction phase impacts associated with the Project have
been assessed using a risk-based assessment procedure. The advantage of this approach is that it determines
the activities that pose the greatest risk, which allows the Construction Environmental Management Plan
(CEMP) to focus controls to manage that risk appropriately and reduce the impact through proactive
management.
For this risk assessment, Northstar has adapted a methodology presented in the Institute of Air Quality
Management (2014) IAQM Guidance on the Assessment of Dust from Demolition and Construction (IAQM
2014) developed in the United Kingdom2.
Briefly, the adapted method uses a six-step process for assessing dust impact risks from construction activities,
and to identify key activities for control, as illustrated in Figure 8.

2

www.iaqm.co.uk/text/guidance/construction-dust-2014.pdf

20.1133.FR1V1

METHODOLOGY

Page 25

Figure 8

Construction phase risk assessment methodology
•SCREENING

Step 1

• A simple screening step accounting for seperation distance between the sources and the receptors

•RISK FROM CONSTRUCTION ACTIVITIES

Step 2

• Assess risk from activities based on the scale and nature of the works, which determines the
potential dust emission magnitude

•SENSITIVITY OF THE AREA

Step 3

• Assess risk of dust effects from activities based on the sensitivity of the area surrounding dustgenerating activities

•RISK ASSESSMENT (PRE-MITIGATION)

Step 4

• Based upon Steps 2 and 3, determine risks associated with the construction activities

•IDENTIFY MITIGATION

Step 5

• Based upon the risks assessed at Step 4, identify appropriate mitigation measures to control the
risks

•RISK ASSESSMENT (POST-MITIGATION)

Step 6

• Based upon the mitigation measures identified at Step 5, reassess risk

Source: Northstar Air Quality, adapted from IAQM 2014

The assessment approach is detailed in Appendix D.
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4.2.

Operational Phase Impact Assessment

The following provides a brief description of the methodology used to assess the potential air quality impacts
resulting from the operation of the Project. The Project is to construct and operate additional generating
capacity at the Project site as discussed in Section 2. Section 2.3.2 outlines the operational-phase AQIA
requirements in regard to the potential for cumulative impacts with various other power-generating sources
located proximate to the project site.

4.2.1.

Assessment Scenarios

The AQIA has assessed the potential impact of the Project in conjunction with a number of surrounding
operations which may have the potential to impact upon surrounding sensitive locations in a cumulative
manner, including the Port Hedland Power Station (PHPS) operations at the Hedland site and Boodarie
Satellite site, South Hedland Power Station (SHPS) and ‘all other sources’ evaluated accumulatively as
“background air quality”. The source groups assessed as part of this AQIA are outlined in Table 6.
Table 6
Source

Cumulative impact source groups
Location

Nature

Capacity & Configuration

Group
A

PHPS Hedland site

B

PHPS Boodarie satellite site

Existing capacity

3× Frame 6B (3× 42 MW)
1× Frame 6B (1× 42 MW)
1× LM6000PF (1× 43 MW)

C

SHPS (TransAlta)

D

PHPS Hedland site

3× LM6000PF (1× 43 MW)
Additional capacity

14× Jenbacher 624 GS (14× 4.4 MW)

(The Project)
E

All other sources ‘background’

Background

Background air quality (see Section 3.3)

Air quality guidance notes produced by WA DoE (WA DoE, 2006) clearly outline the requirements when
modelling and reporting cumulative impacts. For the contribution of a project to a cumulative impact to be
properly assessed, modelling results are required to be presented for the following as outlined in Table 7.
The relevant “source groups” are taken from Table 6.

20.1133.FR1V1

METHODOLOGY

Page 27

Table 7

Assessment scenarios
Assessment Scenario

Source Groups (Table 6)
A

B

C

D

E

1. Existing Alinta capacity plus background concentration (i.e. pre-Project)

✓

✓

-

-

✓

2. Existing cumulative capacity, including SHPS and background (i.e. pre-

✓

✓

✓

-

✓

-

-

-

✓

-

✓

✓

✓

✓

✓

Project)
3. Proposed PHPS expansion (the Project)
4. Existing plus proposed capacity plus background

4.2.2.

Emissions Estimation

The estimation of emissions from the Project are summarised below, informed from emission estimates
provided by Alinta Energy, engine performance specifications, emission test data and other published reports.
Table 8 presents a summary of the emissions data estimates used in this assessment for gas operating at
100% load. Full details are presented in Appendix C and Appendix E. The data sources referenced in Table
8 are as follows
•

(A): Ektimo Test Report R007826 (July/Aug 2019) (see Appendix E)

•

(B): SLR Consulting (2015) Port Hedland Power Station Expansion – Air Quality Impact Assessment
(675.10864-R1, dated 30 November 2015) (SLR, 2015)

•

(C): C2213-T3-PS-002_5 J624 H101 Perf Schedule.pdf (see Appendix E)
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Table 8
Source

Emission estimation summary
Source

Group

Co-ordinates
mE

mS

Height

Diameter

CSA

Temperature

Velocity

m AGL

m

m

°C

m∙s

2

-1

Concentration
mg(NOX)∙Nm

-3

Emission Rate

mg(CO)∙Nm

-3

(STP,dry,15%)

(STP,dry,15%)

Data

g(NOX)∙s

g(CO)∙s

Source

-1

-1

A

PHPS A1

661654

7740282

14.6

3.51

9.65

501

27.6

251

4.0

20.801

0.320

(A)

A

PHPS A2

661676

7740266

14.6

3.51

9.65

530

27.6

310

2.0

25.723

0.200

(A)

A

PHPS A3

661697

7740249

14.6

3.51

9.65

531

27.6

330

2.0

27.348

0.200

(A)

B

PHPS A4

660571

7745886

15.0

3.72

10.87

520

16.9

34

4.5

2.000

0.260

(A)

B

PHPS A5

660578

7745879

15.0

3.72

10.87

427

21.5

250

4.8

15.000

0.280

(A)

C

SHPS A1

661369

7740028

35.0

3.16

7.84

503

21.3

Not reported

Not reported

30.3

18.5

(B)

C

SHPS A2

661346

7740052

35.0

3.16

7.84

503

21.3

Not reported

Not reported

30.3

18.5

(B)

C

SHPS A3

661314

7740073

25.0

3.16

7.84

503

21.3

Not reported

Not reported

30.3

18.5

(B)

D

PHPS A6

661623

7740434

14.0

0.60

0.28

362

4.5

190

557

1.668

5.004

(C)

D

PHPS A7

661630

7740427

14.0

0.60

0.28

362

4.5

190

557

1.668

5.004

(C)

D

PHPS A8

661637

7740421

14.0

0.60

0.28

362

4.5

190

557

1.668

5.004

(C)

D

PHPS A9

661643

7740417

14.0

0.60

0.28

362

4.5

190

557

1.668

5.004

(C)

D

PHPS A10

661650

7740411

14.0

0.60

0.28

362

4.5

190

557

1.668

5.004

(C)

D

PHPS A11

661656

7740407

14.0

0.60

0.28

362

4.5

190

557

1.668

5.004

(C)

D

PHPS A12

661663

7740402

14.0

0.60

0.28

362

4.5

190

557

1.668

5.004

(C)

D

PHPS A13

661629

7740441

14.0

0.60

0.28

362

4.5

190

557

1.668

5.004

(C)

D

PHPS A14

661635

7740435

14.0

0.60

0.28

362

4.5

190

557

1.668

5.004

(C)

D

PHPS A15

661643

7740430

14.0

0.60

0.28

362

4.5

190

557

1.668

5.004

(C)

D

PHPS A16

661649

7740425

14.0

0.60

0.28

362

4.5

190

557

1.668

5.004

(C)

D

PHPS A17

661655

7740419

14.0

0.60

0.28

362

4.5

190

557

1.668

5.004

(C)

D

PHPS A18

661662

7740414

14.0

0.60

0.28

362

4.5

190

557

1.668

5.004

(C)

D

PHPS A19

661668

7740408

14.0

0.60

0.28

362

4.5

190

557

1.668

5.004

(C)
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4.2.3.

Dispersion Modelling

Emissions from the power station have been modelled using the US EPA’s AERMOD modelling system.
Given the relatively flat and simple terrain of the study area surrounding the Project site, it is considered that
AERMOD is an appropriate dispersion model for use in this study.

4.2.4.

Meteorological Processing

Dispersion models require meteorological data as input to affect the dispersion and transport of pollutants
emitted from a source.
A detailed summary of the application of local meteorology over the period from 2015 to 2019 is discussed in
the Existing Conditions chapter in Section 3.4 and discussed in further detail in Appendix A. Based on the
discussion presented in Appendix A, the year 2018 has been selected for detailed modelling.
For clarity, data was used as observed from WMO Port Hedland Station as inputs into the modelling. TAPM
was only used to provide the missing upper air input data requirements for AERMET.
AERMET, a regulatory component of the AERMOD modelling system, organises available meteorological data,
calculates the boundary layer parameters required by AERMOD and generates AERMOD ready
meteorological data files.
Meteorological modelling using The Air Pollution Model (TAPM, v 4.0.5) has been performed to predict the
upper air meteorological parameters for 2018 that are required for AERMET. TAPM, developed by the
Commonwealth Scientific and Industrial Research Organisation (CSIRO) is a prognostic model which may be
used to predict three-dimensional meteorological data and air pollution concentrations.
The parameters used in TAPM modelling and AERMET processing are presented in Table 9 and presented in
further detail in Appendix A.
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Table 9

Meteorological parameters used for this study

TAPM v 4.0.5
Modelling period

1 January 2018 to 31 December 2018

Centre of analysis

665,227 mE, 7,744,380 mN (UTM Coordinates)

Number of grid points

25 × 25 × 25

Number of grids (spacing)

4 (20 km, 10 km, 3 km, 1 km)

Terrain

AUSLIG 9 second DEM

Data assimilation

Port Hedland Airport AWS – Station # 004032

AERMET v18081
Hourly surface observations

WMO – Port Hedland Station Identifier 94312

Upper air soundings

WMO – Port Hedland Station Identifier 94312

Site specific meteorological

TAPM extracted at the Project site

parameters

A comparison of the TAPM generated meteorological data, and BoM observations is presented in
Appendix A. It is noted that the wind roses are provided for comparative purposes only, and observation
data taken from Port Hedland Station were used in the modelling. For completeness, the TAPM model
predictions have been extracted and compared to BoM observations at the following locations:
•

Port Hedland Airport AWS

It is observed that these data generally compare well, and this provides confidence that the meteorological
conditions modelled as part of this assessment are appropriate.
Appendix A provides graphical summaries of the AERMET predicted meteorological conditions at the Project
site, including:
•

Hourly mixing heights at the Project site for 2018;

•

Hourly ambient temperatures at the Project site for 2018;

•

Hourly wind speed and direction at the Project site for 2018.

The predicted wind-rose distribution of wind speed and direction data is presented in Figure 9 below:

20.1133.FR1V1

METHODOLOGY

Page 31

Figure 9

Predicted wind speed and direction – Project site 2018

Source: Northstar Air Quality

4.2.5.

NOX to NO2 Reactions

As discussed in Section 2.3.2, approximately 90% - 95% of NOX from a combustion process will be emitted
as NO, with the remaining 5% - 10% emitted directly as NO2. Over time and after the point of discharge, NO
in ambient air will be transformed by secondary atmospheric reactions to form NO 2, and this reaction often
occurs at a considerable distance downwind from the point of emission, and by which time the plume will
have dispersed and diluted significantly from the concentration at point of discharge.
Air quality impact assessments need to account for the conversion of NO to NO 2 to enable a comparison
against the air quality criterion for NO2. To perform this, various techniques are common, which are briefly
outlined below:
•

100% conversion: the most conservative assumption is to assume that 100% of the total NO X emitted is
discharged as NO2, and that further reactions do not occur.

•

Ambient ratio method (ARM): where the location is represented by good monitoring data for NO and
NOX, the empirical relationship between NO and NO2 may be used to derive ‘steady state’ relationships.

•

Ozone limiting method (OLM): this method uses contemporaneous ozone data to estimate that rate
at which NO is oxidised to NO2 hour-on-hour using an established relationship.
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In the absence of ozone monitoring data, an air quality assessment for the Alinta Newman Power Station
(ETA, 2020) adopted the ARM to derive an empirical relationship between NOX/NO2 monitoring data at the
PHIC South Hedland AQMS. Hourly monitoring data provided by PHIC were filtered to include those
measurements which were likely to be in the plume of the Port Hedland Power Station. A linear regression
of those data provided two equations which were used to convert predictions of NO X to NO2 resulting from
gas fired power station operation:
Equation 1 (converted from ppm (ETA, 2020) to µg·m-3) to convert 99.9th percentile and lower model results:
𝑁𝑂2 = 0.6803 × 𝑁𝑂𝑥 + 2.05
Equation 2 to convert 100th percentile (maximum) model results:
𝑁𝑂2 = 0.439 × 𝑁𝑂𝑥
In this instance, equation 1 (above) is applied to the annual average predictions of NO X and equation 2 (above)
is applied to the 1-hour NOX prediction.
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5.

CONSTRUCTION PHASE RISK ASSESSMENT

5.1.

Screening Criteria

The area of the site as a whole is approximately 8.5 hectares (ha) although the footprint of the site which is to
be affected by works and installed infrastructure is estimated as approximately 0.9 ha in area (9 425 m2).
The Project would involve the preparation of the ground with some minor grading, and the construction of a
piled concrete pad upon which the turbines and associated infrastructure will be located. The Project will not
involve any demolition as the land is currently undeveloped.
The assumed supply route into and around the Project site during construction works may be up to 850 m in
total length. It may be anticipated that approximately 10 heavy vehicle movements would be required each
day to service the Project site. For the purposes of the assessment, the route for construction traffic to/from
the site is assumed to be along Boodarie Station Access Road, and then along Great Northern Highway,
towards Port Hedland.
The screening criteria applied to the identified sensitive receptors are whether they are located in excess of:
•

350 m from the boundary of the site.

•

500 m from the site entrance.

•

50 m from the route used by construction vehicles on public roads.

•

Track-out is assumed to affect roads up to 100 m from the site entrance.

Table 10 presents the identified discrete sensitive receptors, with the corresponding estimated screening
distances as compared to the screening criteria.
Table 10

Construction phase impact screening criteria distances

Rec

Location

Land Use

Screening Distance (m)
Boundary

R1

Quartz Quarry Road, South

Site

Construction

Entrance

route

(350m)

(500m)

(50m)

Residential

4 300

4 570

>50

Hedland Rural Estate
R2

Port Hedland Golf Club

Recreational

3 500

3 770

>50

R3

Wedgefield

Residential

6 200

6 470

>50

R4

South Hedland Sports Complex

Recreational

5 040

5 310

>50

R5

Scadden Road, South Hedland

Residential

4 750

5 020

>50

R6

Colebatch Way, South Hedland

Residential

4 300

4 570

>50

R7

Wambiri Street, South Hedland

Residential

5 000

5 270

>50

R8

Steamer Avenue, South Hedland

Residential

5 200

5 470

>50
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Rec

Location

Land Use

Screening Distance (m)
Boundary

R9

Cottier Drive roundabout, South

Site

Construction

Entrance

route

(350m)

(500m)

(50m)

Residential

5 800

6 070

>50

Residential

6 000

6 270

>50

Hedland
R10

Parker Street, South Hedland

With reference to Table 10, no sensitive receptors are identified as being within the screening distance
associated with either the site boundary, site entrance, or construction route criteria and therefore no further
assessment of construction phase impacts is required.
Although impacts associated with earthworks, construction and track-out have been screened from further
assessment, dust control measures will still be implemented at the Project site to ensure that offsite impacts
are minimised and best practice is implemented. These measures are outlined in Section 5.2.
Table 11

Application of step 1 screening

Construction Impact
Earthworks

Screening Criteria
350 m from boundary

Step 1 Screening
Screened

500 m from site entrance
Construction

350 m from boundary

Comments
Receptors not identified within the
screening distance

Screened

500 m from site entrance
Track-out

100 m from site entrance

Screened

Demolition

350 m from boundary

Screened

500 m from site entrance
Construction Traffic

5.2.

50 m from roadside

Screened

Identified Mitigation

As indicated in Table 11, the risk assessment methodology screens out the various potential construction
impacts by nature of the significant separation distance between those activities and the nearest sensitive
receptor locations. Consequentially the potential construction-phase risk is determined to be not significant
for all activities and does not necessitate the selection of any specific construction dust mitigation measures.
However, as a minimum it is recommended that industry standard dust control measures are implemented
through a Construction Environmental Management Plan (CEMP) which is agreed with Town of Port Hedland
Council prior to any construction works.
Given the limited scale of the Project site, residual impacts associated with fugitive dust emissions from the
Project would also be assessed as not significant.
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6.

OPERATIONAL PHASE IMPACT ASSESSMENT

The methodology used to assess impacts resulting from the operation of the Project. This section presents
the results of the dispersion modelling assessment and uses the following terminology:
•

Incremental impact – relates to the concentrations predicted as a result of the emissions associated
with the operation of the operation of the power station in isolation.

•

Cumulative impact – relates to the concentrations predicted as a result of the operation of the power
station plus the background air quality concentrations discussed in Section 3.3.

The results are presented in this manner to allow examination of the likely impact of the various source groups
in isolation and the contribution to air quality impacts in a broader sense.
Note that the discrete impacts associated with each source group in isolation may vary from the maximum
incremental impact associated with two source groups assessed in aggregate.

That is, the maximum

aggregated impact may not be numerically the same as the maximum from each individual source group:
𝑚𝑎𝑥𝑖𝑚𝑢𝑚 (𝐴 + 𝐵) ≠ 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 (𝐴) + 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 (𝐵)
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6.1.

Assessment Scenario 1

As defined in Section 4.2.1, assessment scenario 1 is defined as the existing Alinta capacity plus background
concentration (i.e. pre-Project), and includes an assessment of:
•

Source Group A: PHPS Hedland site (existing capacity)

•

Source Group B: PHPS Boodarie satellite site (existing capacity)

•

Source Group E: background air quality conditions (existing conditions) (see Section 3.3)

The predicted ground level concentrations (GLC) at the nominated receptor locations are presented in the
following tables:
•

Table 13

Scenario 1: Predicted annual average NO2 impacts

•

Table 14

Scenario 1: Predicted maximum 8-hour CO impacts

•

Table 12

Scenario 1: Predicted maximum 1-hour NO2 impacts

•

Table 13

Scenario 1: Predicted annual average NO2 impacts

•

Table 14

Scenario 1: Predicted maximum 8-hour CO impacts

Table 12

Scenario 1: Predicted maximum 1-hour NO2 impacts

Predicted Impact

Incremental Impact (µg∙m-3)

Cumulative Impact (µg∙m-3)

Scenario 1

Scenario 1

Source Groups (A+B)

Source Groups (A+B) +E

R1

10.4

38.5

R2

12.6

40.7

R3

10.8

38.9

R4

9.2

37.3

R5

11.3

39.4

R6

10.2

38.3

R7

8.4

36.5

R8

10.2

38.3

R9

13.1

41.2

R10

7.4

35.5

Maximum

13.1

41.2

-

246

Source Group
Receptor

Air Quality Standard

There is no predicted exceedance of the relevant ambient air quality standard.
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Table 13

Scenario 1: Predicted annual average NO2 impacts

Predicted Impact

Incremental Impact (µg∙m-3)

Cumulative Impact (µg∙m-3)

Scenario 1

Scenario 1

Source Groups (A+B)

Source Groups (A+B) +E

R1

2.3

10.5

R2

2.2

10.4

R3

2.2

10.4

R4

2.2

10.4

R5

2.2

10.4

R6

2.2

10.4

R7

2.2

10.4

R8

2.2

10.4

R9

2.2

10.4

R10

2.2

10.4

Maximum

2.3

10.5

-

62

Source Group
Receptor

Air Quality Standard

There is no predicted exceedance of the relevant ambient air quality standard.
Table 14

Scenario 1: Predicted maximum 8-hour CO impacts

Predicted Impact

Incremental Impact (µg∙m-3)

Cumulative Impact (µg∙m-3)

Scenario 1

Scenario 1

Source Groups (A+B)

Source Groups (A+B) +E

R1

<0.1

<0.1

R2

<0.1

<0.1

R3

<0.1

<0.1

R4

<0.1

<0.1

R5

<0.1

<0.1

R6

<0.1

<0.1

R7

<0.1

<0.1

R8

<0.1

<0.1

R9

<0.1

<0.1

R10

<0.1

<0.1

Maximum

<0.1

<0.1

-

11 250

Source Group
Receptor

Air Quality Standard

There is no predicted exceedance of the relevant ambient air quality standard.
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6.2.

Assessment Scenario 2

As defined in Section 4.2.1, assessment scenario 2 is defined as the existing cumulative capacity, including
SHPS and background (i.e. pre-Project), and includes an assessment of:
•

Source Group A: PHPS Hedland site (existing capacity)

•

Source Group B: PHPS Boodarie satellite site (existing capacity)

•

Source Group C: SHPS (TransAlta) (existing capacity)

•

Source Group E: background air quality conditions (existing conditions) (see Section 3.3)

The predicted ground level concentrations (GLC) at the nominated receptor locations are presented in the
following tables:
•

Table 15

Scenario 2: Predicted maximum 1-hour NO2 impacts

•

Table 16

Scenario 2: Predicted annual average NO2 impacts

•

Table 17

Scenario 2: Predicted maximum 8-hour CO impacts

Table 15

Scenario 2: Predicted maximum 1-hour NO2 impacts

Predicted Impact

Incremental Impact (µg∙m-3)

Cumulative Impact (µg∙m-3)

Scenario 2

Scenario 2

Source Groups (A+B+C)

Source Groups (A+B+C) +E

R1

25.2

53.3

R2

23.3

51.4

R3

24.7

52.8

R4

23.2

51.3

R5

29.8

57.9

R6

28.8

56.9

R7

19.8

47.9

R8

22.8

50.9

R9

32.9

61.0

R10

17.1

45.2

Maximum

32.9

61.0

-

246

Source Group
Receptor

Air Quality Standard

There is no predicted exceedance of the relevant ambient air quality standard.
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Table 16

Scenario 2: Predicted annual average NO2 impacts

Predicted Impact

Incremental Impact (µg∙m-3)

Cumulative Impact (µg∙m-3)

Scenario 2

Scenario 2

Source Groups (A+B+C)

Source Groups (A+B+C) +E

R1

2.5

10.7

R2

2.3

10.5

R3

2.2

10.4

R4

2.2

10.4

R5

2.3

10.5

R6

2.3

10.5

R7

2.3

10.5

R8

2.3

10.5

R9

2.3

10.5

R10

2.2

10.4

Maximum

2.5

10.7

-

62

Source Group
Receptor

Air Quality Standard

There is no predicted exceedance of the relevant ambient air quality standard.
Table 17

Scenario 2: Predicted maximum 8-hour CO impacts

Predicted Impact

Incremental Impact (µg∙m-3)

Cumulative Impact (µg∙m-3)

Scenario 2

Scenario 2

Source Groups (A+B+C)

Source Groups (A+B+C) +E

R1

9.9

9.9

R2

3.6

3.6

R3

2.9

2.9

R4

4.3

4.3

R5

5.1

5.1

R6

4.7

4.7

R7

3.1

3.1

R8

4.3

4.3

R9

5.1

5.1

R10

2.9

2.9

Maximum

9.9

9.9

-

11 250

Source Group
Receptor

Air Quality Standards

There is no predicted exceedance of the relevant ambient air quality standard.
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6.3.

Assessment Scenario 3

As defined in Section 4.2.1, assessment scenario 3 is defined as the proposed PHPS expansion (the Project),
and includes an assessment of:
•

Source Group D: proposed PHPS expansion (the Project)

•

Source Group E: background air quality conditions (existing conditions) (see Section 3.3)

The predicted ground level concentrations (GLC) at the nominated receptor locations are presented in the
following tables:
•

Table 18

Scenario 3: Predicted maximum 1-hour NO2 impacts

•

Table 19

Scenario 3: Predicted annual average NO2 impacts

•

Table 20

Scenario 3: Predicted maximum 8-hour CO impacts

Table 18

Scenario 3: Predicted maximum 1-hour NO2 impacts

Predicted Impact

Incremental Impact (µg∙m-3)

Cumulative Impact (µg∙m-3)

Scenario 3

Scenario 3

Source Groups (D)

Source Groups (D) +E

R1

128.7

156.8

R2

124.9

153.0

R3

107.8

135.9

R4

116.8

144.9

R5

119.1

147.2

R6

127.0

155.1

R7

117.3

145.4

R8

119.7

147.8

R9

122.7

150.8

R10

96.1

124.2

128.7

156.8

-

246

Source Group
Receptor

Maximum
Air Quality Standard

There is no predicted exceedance of the relevant ambient air quality standard.
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Table 19

Scenario 3: Predicted annual average NO2 impacts

Predicted Impact

Incremental Impact (µg∙m-3)

Cumulative Impact (µg∙m-3)

Scenario 3

Scenario 3

Source Groups (D)

Source Groups (D) +E

R1

3.9

12.1

R2

3.4

11.6

R3

2.9

11.1

R4

3.4

11.6

R5

3.8

12.0

R6

4.2

12.4

R7

3.7

11.9

R8

3.6

11.8

R9

3.6

11.8

R10

3.1

11.3

Maximum

4.2

12.4

-

62

Source Group
Receptor

Air Quality Standard

There is no predicted exceedance of the relevant ambient air quality standard.
Table 20

Scenario 3: Predicted maximum 8-hour CO impacts

Predicted Impact

Incremental Impact (µg∙m-3)

Cumulative Impact (µg∙m-3)

Scenario 3

Scenario 3

Source Groups (D)

Source Groups (D) +E

R1

192.9

192.9

R2

210.6

210.6

R3

212.9

212.9

R4

136.5

136.5

R5

200.2

200.2

R6

207.5

207.5

R7

155.7

155.7

R8

156.4

156.4

R9

253.1

253.1

R10

143.7

143.7

Maximum

253.1

253.1

-

11 250

Source Group
Receptor

Air Quality Standard

There is no predicted exceedance of the relevant ambient air quality standard.
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6.4.

Assessment Scenario 4

As defined in Section 4.2.1, assessment scenario 4 is defined as the existing plus proposed capacity plus
background), and includes an assessment of:
•

Source Group A: PHPS Hedland site (existing capacity)

•

Source Group B: PHPS Boodarie satellite site (existing capacity)

•

Source Group C: SHPS (TransAlta) (existing capacity)

•

Source Group D: proposed PHPS expansion (the Project)

•

Source Group E: background air quality conditions (existing conditions) (see Section 3.3)

The predicted ground level concentrations (GLC) at the nominated receptor locations are presented in the
following tables:
•

Table 21

Scenario 4: Predicted maximum 1-hour NO2 impacts

•

Table 22

Scenario 4: Predicted annual average NO2 impacts

•

Table 23

Scenario 4: Predicted maximum 8-hour CO impacts

Table 21

Scenario 4: Predicted maximum 1-hour NO2 impacts

Predicted Impact

Incremental Impact (µg∙m-3)

Cumulative Impact (µg∙m-3)

Scenario 4

Scenario 4

Source Groups (A+B+C+D)

Source Groups (A+B+C+D) +E

R1

128.8

156.9

R2

125.0

153.1

R3

108.0

136.1

R4

117.0

145.1

R5

119.4

147.5

R6

127.2

155.3

R7

117.4

145.5

R8

119.9

148.0

R9

123.0

151.1

R10

96.3

124.4

Maximum

128.8

156.9

-

246

Source Group
Receptor

Air Quality Standard

There is no predicted exceedance of the relevant ambient air quality standard.

20.1133.FR1V1

OPERATIONAL PHASE IMPACT ASSESSMENT

Page 44

Table 22

Scenario 4: Predicted annual average NO2 impacts

Predicted Impact

Incremental Impact (µg∙m-3)

Cumulative Impact (µg∙m-3)

Scenario 4

Scenario 4

Source Groups (A+B+C+D)

Source Groups (A+B+C+D) +E

R1

4.3

12.5

R2

3.6

11.8

R3

3.0

11.2

R4

3.6

11.8

R5

4.0

12.2

R6

4.4

12.6

R7

4.0

12.2

R8

3.9

12.1

R9

3.8

12.0

R10

3.3

11.5

Maximum

4.4

12.6

-

62

Source Group
Receptor

Air Quality Standard

There is no predicted exceedance of the relevant ambient air quality standard.
Table 23

Scenario 4: Predicted maximum 8-hour CO impacts

Predicted Impact

Incremental Impact (µg∙m-3)

Cumulative Impact (µg∙m-3)

Scenario 4

Scenario 4

Source Groups (A+B+C+D)

Source Groups (A+B+C+D) +E

R1

192.9

192.9

R2

210.6

210.6

R3

215.8

215.8

R4

136.6

136.6

R5

200.2

200.2

R6

207.5

207.5

R7

156.9

156.9

R8

156.4

156.4

R9

253.1

253.1

R10

143.7

143.7

Maximum

253.1

253.1

-

11 250

Source Group
Receptor

Air Quality Standard

There is no predicted exceedance of the relevant ambient air quality standard.
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7.

DISCUSSION

Alinta Energy Development Pty Ltd has engaged Northstar Air Quality Pty Ltd to perform an assessment of
the potential impacts upon air quality associated with the construction and operation of the Port Hedland
Power Station upgrade project.

7.1.

Construction Phase Air Quality Impacts

Construction phase activities have the potential to generate short-term emissions of particulates. Generally,
these are associated with uncontrolled dust emissions and are typically experienced by neighbours as amenity
impacts, such as dust deposition and visible dust plumes, rather than associated with health-related impacts.
The construction phase impacts associated with the Project have been assessed using a risk-based assessment
procedure. The advantage of this approach is that it determines the activities that pose the greatest risk,
which allows the Construction Environmental Management Plan (CEMP) to focus controls to manage that risk
appropriately and reduce the impact through proactive management. For this risk assessment, Northstar has
adapted a methodology presented in the IAQM Guidance on the Assessment of Dust from Demolition and

Construction.
Construction activities will not involve any demolition or earthworks and will be limited to the construction of
a concrete pad upon which the additional power generating assets will be located.
The risk assessment methodology screens out the various potential construction impacts by nature of the
significant separation distance between those activities and the nearest sensitive receptor locations.
Consequentially the potential construction-phase risk is determined to be not significant for all activities and
does not necessitate the selection of any specific construction dust mitigation measures.
However, as a minimum it is recommended that industry standard dust control measures are implemented
through a Construction Environmental Management Plan (CEMP) which is agreed with Town of Port Hedland
Council prior to any construction works.
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7.2.

Operational Phase Air Quality Impacts

The impact assessment has used technical specifications provided by the proponent for the Jenbacher 624
GS gas turbines. The primary focus is the assessment of emissions from the operation of the 14 additional
turbines operating on the Project site (Assessment Scenario 4).
The dispersion modelling has been performed using the USEPA AERMOD model, and using data derived
directly from observations provided by the Australian Bureau of Meteorology automatic weather station at
Port Hedland. The assumptions and configuration data are presented in Appendix A.
To understand the existing conditions at the site, measured air pollutant concentration data measured by the
Port Hedland Industries Council at South Hedland Air Quality Monitoring Station have been used. The
measured data and the methodology used to implement that data in the air quality impact assessment has
been documented in Section 3.3 and Appendix B.
The emission estimations for the Project are discussed in Section 4.2, and considers the potential emissions
of:
•

carbon monoxide (CO);

•

oxides of nitrogen (NOX as NO2)

The predicted impacts have been predicted at 10 discrete receptor locations representing a number of
potential community exposure locations.
The results of the dispersion modelling assessment have been presented as:
•

Incremental impacts – relating to the concentrations predicted as a result of the operation of the
power station in isolation.

•

Cumulative impacts – relating to the concentrations predicted as a result of the operation of the power
station plus the background air quality concentrations discussed in Section 3.3.

•

The predicted impacts in aggregation with various proximate sources, including the existing capacity at
Port Hedland Power Station, the Boodarie satellite site, and South Hedland Power Station operated by
TransAlta.

A thorough description of the configurations of the assessment are presented in Section 4.2.1 and the
associated emission estimations are presented in Section 4.2.2.
The results of the dispersion modelling, performed using a meteorological period from January-December
2018 are summarised in Section 6.1 to 6.4.
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7.2.1.

Impact Assessment at Maximum Operating Load

Based upon the assumptions presented in the report the impact assessment does not predict any exceedance
of the air quality standards discussed in Section 1.2.

7.3.

Conclusions

Based upon the information and assumptions presented in this AQIA, it is concluded that construction dust
emissions are not likely to impact any identified receptors due to the separation distances between the
construction areas and those receptors. It is subsequently determined that the risk of construction dust
impacts is not significant.

It is recommended that standard construction dust control measures be

implemented through a Construction Environmental Management Plan (CEMP).
The potential impacts from the operation of the Project have been assessed using a referenced dispersion
modelling assessment, using local meteorological data, representative and proximate background monitoring
and using emission rates derived directly from Alinta Energy or other published sources. Based upon the
assumptions presented in the AQIA it is predicted that the operation of the Project will not result in a breach
of the ambient air quality standards, operating in isolation, and with emissions from the existing Port Hedland
Power Station and South Hedland Power Station.
Notwithstanding the foregoing assessment, it is recommended that a suitable campaign of compliance
monitoring should be implemented to the satisfaction of the DWER. It is considered that the demonstration
that the additional engines are capable of being operated as set out in this AQIA is of critical importance, and
that a program of emissions testing with the engines should be implemented as a condition of approval.
In light of the above, and in consideration of the proposed verification studies, it is considered to be
reasonable to conclude that the proposed construction and operation of the Project should not be refused
on grounds of air quality.
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APPENDIX A
METEOROLOGY
As discussed in Section 3.4 a meteorological modelling exercise has been performed to characterise the
meteorology of the Project site in the absence of site specific measurements. The meteorological monitoring
has been based on measurements taken at a number of surrounding automatic weather stations (AWS)
operated by the Bureau of Meteorology (BoM). A summary of the relevant monitoring sites is provided in
Table A-1.
Table A-1 Details of the Meteorological Monitoring Surrounding the Project Site
Site Name

Port Hedland Airport AWS – Station # 004032

Approximate Location (Latitude, Longitude)
゜S

゜E

20.37

118.63

Meteorological conditions at Port Hedland Airport AWS have been examined to determine a ‘typical’ or
representative dataset for use in dispersion modelling.
Annual wind roses for the most recent years of data measured at Port Hedland Airport AWS over the period
from 2015 to 2019 are presented in Figure A-1.
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Figure A-1 Annual wind roses 2015 to 2019, Port Hedland Airport AWS

Source: Northstar Air Quality

The wind roses indicate that from 2015 to 2019, winds at Port Hedland Airport AWS show a predominant
north-westerly wind direction with a south-easterly components also evident, and there is little in the way of
annual variation. The majority of wind speeds experienced at the Port Hedland Airport AWS between 2015
and 2019 are generally in the range 1.5 metres per second (m∙s-1) to 5.5 m∙s-1 with the highest wind speeds
(greater than 8 m∙s-1) occurring from a south easterly direction. Winds of this speed are not rare and occur
during 10.2% of the observed hours during the years. Calm winds (<0.5 m∙s-1) occur for less than 1.1% of
hours across the years.
Given the wind distributions across the years examined, data for the year 2018 has been selected as being
appropriate for further assessment, as it best represents the general trend across the 5-year period studied.
Presented in Figure A-2 is the annual wind speed distribution for Port Hedland AWS and in Figure A-3 are
the annual wind rose for the 2015 to 2019 period and the year 2018. These figures indicate that the distribution
of wind speed and direction in 2018 is similar to that experienced across the longer-term period for
meteorology in the area.
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It is concluded that conditions in 2018 may be considered to provide a suitably representative dataset for use
in dispersion modelling.
Figure A-2 Annual wind speed distribution Port Hedland Airport AWS

Source: Northstar Air Quality

Figure A-3 Long-term wind rose (2015 to 2019) and 2018, Port Hedland Airport AWS

Source: Northstar Air Quality
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Meteorological Processing
AERMET, a regulatory component of the AERMOD modelling system, organises available meteorological data,
calculates the boundary layer parameters required by AERMOD and generates AERMOD ready
meteorological data files.
Hourly surface observations from appropriate data sources and twice-daily upper air soundings and data
from a site-specific meteorological measurement program can be processed in AERMET.
The BoM data adequately covers the issues of data quality assurance, however it is limited by its location
compared to the Project site. To address these uncertainties, a multi-phased assessment of the meteorology
data has been performed.
In absence of any measured onsite meteorological data, site representative meteorological data for this
Project was generated using the TAPM meteorological model (refer Section 4.2).
Meteorological modelling using The Air Pollution Model (TAPM, v 4.0.5) has been performed to predict
additional meteorological parameters required for AERMET. TAPM, developed by the Commonwealth
Scientific and Industrial Research Organisation (CSIRO) is a prognostic model which may be used to predict
three-dimensional meteorological data and air pollution concentrations.
TAPM predicts wind speed and direction, temperature, pressure, water vapour, cloud, rain water and
turbulence. The program allows the user to generate synthetic observations by referencing databases
(covering terrain, vegetation and soil type, sea surface temperature and synoptic scale meteorological
analyses) which are subsequently used in the model input to generate site-specific hourly meteorological
observations at user-defined levels within the atmosphere.
The parameters used in TAPM modelling and AERMET processing are presented in Table A-2.
Table A-2 Meteorological Parameters used for this Study
TAPM v 4.0.5
Modelling period

1 January 2018 to 31 December 2018

Centre of analysis

665,227 mE, 7,744,380 mN (UTM Coordinates)

Number of grid points

25 × 25 × 25

Number of grids (spacing)

4 (20 km, 10 km, 3 km, 1 km)

Terrain

AUSLIG 9 second DEM

Data assimilation

Port Hedland Airport AWS – Station # 004032

AERMET v18081
Hourly surface observations

WMO – Port Hedland Station Identifier 94312

Upper air soundings

WMO – Port Hedland Station Identifier 94312

Site specific meteorological

TAPM extracted at the Project site

parameters
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A comparison of the TAPM generated meteorological data, and that observed at the Port Hedland Airport
AWS is presented in Figure A-4. These data generally compare well which provides confidence that the
meteorological conditions modelled as part of this assessment are appropriate.
Figure A-2 Modelled and observed meteorological data – 2018
TAPM generated windrose

Observations at Port Hedland Airport AWS

Source: Northstar Air Quality

The following provides a summary of the modelled meteorological dataset. Given the nature of the pollutant
emission sources at the Project site, detailed discussion of the humidity, evaporation, cloud cover, katabatic
air drainage and air recirulation potential of the Project site has not been provided. Details of the predictions
of wind speed and direction, mixing height and temperature at the Project site are provided in Figure A-3.
As expected, an increase in mixing height during the morning is apparent, arising due to the onset of vertical
mixing following sunrise. Maximum mixing heights occur in the mid to late afternoon, due to the dissipation
of ground based temperature inversions and growth of the convective mixing layer.
The maximum temperature of 43°C was predicted on 9 December 2018 and the minimum temperature of
9°C was predicted on 7 August 2018.
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Figure A-3 Temperature, mixing height and wind speed distribution– Project site 2018

Source: Northstar Air Quality

The modelled wind speed and direction at the Project site during 2018 are presented in Figure A-6.
Figure A-6 Predicted wind speed and direction – Project site 2018

Source: Northstar Air Quality
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APPENDIX B
BACKGROUND AIR QUALITY
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Nitrogen dioxide
A summary of the NO2 monitoring data as measured at the closest relevant AQMS is presented Section 3.3
and in the following tables.
Summary of NO2 concentrations – South Hedland
Year

Percentiles
100th

99th

98th

95th

50th

Minimum

Annual
average

2018 - 2019

*

*

*

*

*

*

2017 - 2018

*

*

*

*

*

*

*

2016 - 2017

*

*

*

*

*

*

*

2015 - 2016

73.0

ND

ND

ND

ND

ND

9.0

2014 - 2015

64.8

44.5

37.7

28.1

5.9

1.4

8.2

2013 - 2014

73.3

45.7

37.7

29.1

6.8

0

10.2

Notes: ND = no data, * = Monitoring of parameter discontinued during the 2015/2016 Financial Year. Instrumentation
decommissioned in January 2016.

Summary of NO2 concentrations – BoM AQMS (Port Hedland Airport)
Year

Percentiles
100th

99th

98th

95th

50th

Minimum

Annual
average

2018 - 2019

*

*

*

*

*

*

*

2017 - 2018

*

*

*

*

*

*

*

2016 - 2017

*

*

*

*

*

*

*

2015 - 2016

65.7

ND

ND

ND

ND

ND

9.3

2014 - 2015

65.1

42.8

37.5

29.3

5.9

0

10.2

2013 - 2014

66.0

43.0

38.5

31.4

7.2

0

10.2

Notes: ND = no data, * = Monitoring of parameter discontinued during the 2015/2016 Financial Year.

Summary of NO2 concentrations – Taplin
Year

Percentiles
100th

99th

98th

95th

50th

Minimum

Annual
average

2018 - 2019

65.3

ND

ND

ND

ND

ND

12.6

2017 - 2018

77.5

ND

ND

ND

ND

ND

13.8

2016 - 2017

70.5

ND

ND

ND

ND

ND

13.0

2015 - 2016

80.7

ND

ND

ND

ND

ND

13.0

2014 - 2015

89.8

57.4

53.3

45.5

9.8

0

14.3

2013 - 2014

73.4

52.7

48.4

42.0

8.8

0

14.3

Notes: ND = no data
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Table C-1

Estimated emission rates (NOX, CO) at 100% load on gas
Co-ordinates

h

Dia

CSA

Temp

Flow

Vel

Nm3∙s-1,

NOX

CO

mg∙Nm-3

mg∙Nm-3

NOX

CO

Data Source

SG

Source

mE

mS

m AGL

m

m2

degC

STP,dry,15%

m∙s-1

STP,dry,15%

STP,dry,15%

g∙s-1

g∙s-1

A

PHPS A1

661654

7740282

14.6

3.51

9.65

501

83

27.6

251

4.0

20.801

0.320

Ektimo Test Report R007826 (July/Aug 2019)

A

PHPS A2

661676

7740266

14.6

3.51

9.65

530

83

27.6

310

2.0

25.723

0.200

Ektimo Test Report R007826 (July/Aug 2019)

A

PHPS A3

661697

7740249

14.6

3.51

9.65

531

83

27.6

330

2.0

27.348

0.200

Ektimo Test Report R007826 (July/Aug 2019)

B

PHPS A4

660571

7745886

15.0

3.72

10.87

520

59

16.9

34

4.5

2.000

0.260

Ektimo Test Report R007826 (July/Aug 2019)

B

PHPS A5

660578

7745879

15.0

3.72

10.87

427

62

21.5

250

4.8

15.000

0.280

Ektimo Test Report R007826 (July/Aug 2019)

C

SHPS A1

661369

7740028

35.0

3.16

7.84

503

59

21.3

51

0.0

30.3

18.5

SLR(2015)

C

SHPS A2

661346

7740052

35.0

3.16

7.84

503

59

21.3

51

0.0

30.3

18.5

SLR(2015)

C

SHPS A3

661314

7740073

25.0

3.16

7.84

503

59

21.3

51

0.0

30.3

18.5

SLR(2015)

D

PHPS A6

661623

7740434

14.0

0.60

0.28

362

9

4.5

190

557

1.668

5.004

D

PHPS A7

661630

7740427

14.0

0.60

0.28

362

9

4.5

190

557

1.668

5.004

D

PHPS A8

661637

7740421

14.0

0.60

0.28

362

9

4.5

190

557

1.668

5.004

D

PHPS A9

661643

7740417

14.0

0.60

0.28

362

9

4.5

190

557

1.668

5.004

D

PHPS

661650

7740411

14.0

0.60

0.28

362

9

4.5

190

557

1.668

5.004

C2213-T3-PS-002_5 J624 H101 Perf
Schedule.pdf
C2213-T3-PS-002_5 J624 H101 Perf
Schedule.pdf
C2213-T3-PS-002_5 J624 H101 Perf
Schedule.pdf
C2213-T3-PS-002_5 J624 H101 Perf
Schedule.pdf

A10
D

PHPS A11

C2213-T3-PS-002_5 J624 H101 Perf
Schedule.pdf

661656

7740407

14.0

0.60

0.28

362

9

4.5

190

557

1.668

5.004

C2213-T3-PS-002_5 J624 H101 Perf
Schedule.pdf

D

PHPS

661663

7740402

14.0

0.60

0.28

362

9

4.5

190

557

1.668

5.004

A12
D

PHPS

Schedule.pdf
661629

7740441

14.0

0.60

0.28

362

9

4.5

190

557

1.668

5.004

A13
D

PHPS
A14
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661635

7740435

14.0

0.60

0.28

362

9

4.5

190

557

1.668

5.004

C2213-T3-PS-002_5 J624 H101 Perf
Schedule.pdf
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Co-ordinates

h

Dia

CSA

Temp

Flow

Vel

Nm ∙s ,

NOX

CO

NOX

CO

mg∙Nm

mg∙Nm

SG

Source

mE

mS

m AGL

m

m2

degC

STP,dry,15%

m∙s-1

STP,dry,15%

STP,dry,15%

g∙s-1

g∙s-1

D

PHPS

661643

7740430

14.0

0.60

0.28

362

9

4.5

190

557

1.668

5.004

3 -1

-3

A15
D

PHPS
PHPS

D

PHPS

D

PHPS

661649

7740425

14.0

0.60

0.28

362

9

4.5

190

557

1.668

5.004

661655

7740419

14.0

0.60

0.28

362

9

4.5

190

557

1.668

5.004

661662

7740414

14.0

0.60

0.28

362

9

4.5

190

557

1.668

5.004

661668

7740408

14.0

0.60

0.28

362

9

4.5

190

557

1.668

5.004

C2213-T3-PS-002_5 J624 H101 Perf
Schedule.pdf

A18
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A17

A19

C2213-T3-PS-002_5 J624 H101 Perf
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A16
D

Data Source

-3

C2213-T3-PS-002_5 J624 H101 Perf
Schedule.pdf
C2213-T3-PS-002_5 J624 H101 Perf
Schedule.pdf
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APPENDIX D
CONSTRUCTION PHASE RISK ASSESSMENT METHODOLOGY
Provided below is a summary of the risk assessment methodology used in this assessment. It is based upon
IAQM (2016) Guidance on the assessment of dust from demolition and construction (version 1.1), and adapted
by Northstar Air Quality.
Adaptions to the Published Methodology Made by Northstar Air Quality
The adaptions made by Northstar Air Quality from the IAQM published methodology are:
•

PM10 criterion: an amended criterion representing the annual average PM10 criterion relevant to Australia
rather than the UK;

•

Nomenclature: a change in nomenclature from “receptor sensitivity” to “land use value” to avoid
misinterpretation of values attributed to “receptor sensitivity” and “sensitivity of the area” which may be
assessed as having different values;

•

Construction traffic: the separation of construction vehicle movements as a discrete risk assessment
profile from those associated with the ‘on-site’ activities of demolition, earthworks and construction. The
IAQM methodology considers five risk profiles of: “demolition”, “earthworks”, “construction” and
“trackout”. The adaption by Northstar Air Quality introduces a fifth risk assessment profile of “construction
traffic” to the existing four risk profiles; and,

•

Tables: minor adjustments in the visualisation of some tables.

Step 1 – Screening Based on Separation Distance
The Step 1 screening criteria provided by the IAQM guidance suggests screening out any assessment of
impacts from construction activities where sensitive receptors are located:
•

more than 350 m from the boundary of the site;

•

more than 50 m from the route used by construction vehicles on public roads; and,

•

more than 500 m from the site entrance.

This step is noted as having deliberately been chosen to be conservative, and would require assessments for
most developments.
Step 2 – Risk from Construction Activities
Step 2 of the assessment provides “dust emissions magnitudes” for each of the dust generating activities;
demolition, earthworks, construction, and track-out (the movement of site material onto public roads by
vehicles) and construction traffic.
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The magnitudes are: Large; Medium; or Small, with suggested definitions for each category as follows:
Table D-1

Dust Emission Magnitude Activities

Activity

Large

Medium

Small

- total building volume*

• >50,000 m3

• 20,000 m3 to 50,000 m3

• <20,000 m3

- demolition height

• > 20m AGL

• 10 m and 20 m AGL

• <10 m AGL

- onsite crushing

• yes

• no

• no

- onsite screening

• yes

• no

• no

- demolition of materials

• yes

• yes

• no

• any time of the year

• any time of the year

• wet months only

- total area

• >10,000 m2

• 2,500 m2 to 10,000 m2

• <2,500 m2

- soil types

• potentially dusty soil

• moderately dusty soil type

• soil type with large grain

Demolition

with high dust potential
- demolition timing
Earthworks

type (e.g., clay, which

(e.g., silt),

size (e.g., sand

would be prone to
suspension when dry
due to small particle
size
- heavy earth moving
vehicles

• >10 heavy earth

• 5 to 10 heavy earth

• <5 heavy earth moving

moving vehicles active

moving vehicles active at

vehicles active at any

at any time

any one time

one time

- formation of bunds

• >8m AGL

• 4m to 8m AGL

• <4m AGL

- material moved

• >100,000 t

• 20,000 t to 100,000 t

• <20,000 t

- earthworks timing

• any time of the year

• any time of the year

• wet months only

- total building volume

• 100,000 m3

• 25,000 m3 to 100,000 m3

• <25,000 m3

- piling

• yes

• yes

• no

- concrete batching

• yes

• yes

• no

- sandblasting

• yes

• no

• no

- materials

• concrete

• concrete

• metal cladding or

Construction

timber
Trackout (within 100 m of construction site entrance)
- outward heavy vehicles

• >50

• 10 to 50

• <10

• high potential

• moderate potential

• low potential

movements per day
- surface materials
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Activity

Large

Medium

Small

- unpaved road length

• >100m

• 50m to 100m

• <50m

Construction Traffic (from construction site entrance to construction vehicle origin)
Demolition traffic

• >50,000 m3

• 20,000 m3 to 50,000 m3

• <10,000 m3

• >10,000 m2

• 2,500 m2 to 10,000 m2

• <2,500 m2

• potentially dusty soil

• moderately dusty soil type

• soil type with large grain

- total building volume
Earthworks traffic
- total area
Earthworks traffic
- soil types

type (e.g., clay, which

(e.g., silt),

size (e.g., sand

would be prone to
suspension when dry
due to small particle
size
Earthworks traffic

• >100,000 t

• 20,000 t to 100,000 t

• <20,000 t

• 100,000 m3

• 25,000 m3 to 100,000 m3

• <25,000 m3

• >50% of heavy vehicle

• 10% to 50% of heavy

• <10% of heavy vehicle

- material moved
Construction traffic
- total building volume
Total traffic
- heavy vehicles
movements per day

movement

vehicle movement

movement contribution

contribution by Project

contribution by Project

by Project

when compared to
existing heavy vehicle
traffic
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Step 3 – Sensitivity of the Area
Step 3 of the assessment process requires the sensitivity of the area to be defined. The sensitivity of the area
takes into account:
•

The specific sensitivities that identified land use values have to dust deposition and human health impacts;

•

The proximity and number of those receptors locations;

•

In the case of PM10, the local background concentration; and

•

Other site-specific factors, such as whether there are natural shelters such as trees to reduce the risk of
wind-blown dust.

Land Use Value
Individual receptor locations may be attributed different land use values based on the land use of the land,
and may be classified as having high, medium or low values relative to dust deposition and human health
impacts (ecological receptors are not addressed using this approach).
Essentially, land use value is a metric of the level of amenity expectations for that land use.
The IAQM method provides guidance on the land use value with regard to dust soiling and health effects and
is shown in the table below. It is noted that user expectations of amenity levels (dust soiling) is dependent on
existing deposition levels.
Table D-2

IAQM Guidance for Categorising Land Use Value

Value

High Land Use Value

Medium Land Use Value

Low Land Use Value

Health

• Locations where the public

• Locations where the people

• Locations where human

effects

are exposed over a time

exposed are workers, and

exposure is transient.

period relevant to the air

exposure is over a time period

quality objective for PM10 (in

relevant to the air quality

the case of the 24-hour

objective for PM10 (in the case of

objectives, a relevant

the 24-hour objectives, a relevant

location would be one

location would be one where

where individuals may be

individuals may be exposed for

exposed for eight hours or

eight hours or more in a day).

more in a day).

Examples: Residential

Examples: Office and shop workers,

Examples: Public footpaths,

properties, hospitals, schools

but would generally not include

playing fields, parks and

and residential care homes.

workers occupationally exposed to

shopping street.

PM10.
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Value

High Land Use Value

Medium Land Use Value

Low Land Use Value

Dust

• Users can reasonably

• Users would expect to enjoy a

• The enjoyment of amenity

soiling

expect a high level of

reasonable level of amenity, but

would not reasonably be

amenity; or

would not reasonably expect to

expected; or

• The appearance, aesthetics
or value of their property
would be diminished by

enjoy the same level of amenity
as in their home; or
• The appearance, aesthetics or

• Property would not
reasonably be expected to
be diminished in

soiling, and the people or

value of their property could be

appearance, aesthetics or

property would reasonably

diminished by soiling; or

value by soiling; or

be expected to be present

• The people or property wouldn’t

• There is transient exposure,

continuously, or at least

reasonably be expected to be

where the people or

regularly for extended

present here continuously or

property would reasonably

periods as part of the

regularly for extended periods as

be expected to be present

normal pattern of use of the

part of the normal pattern of use

only for limited periods of

land.

of the land.

time as part of the normal
pattern of use of the land.

Examples: Dwellings,

Examples: Parks and places of work.

Examples: Playing fields,

museums, medium and long

farmland (unless commercially-

term car parks and car

sensitive horticultural),

showrooms.

footpaths, short term car parks
and roads.

Sensitivity of the Area
The assessed land use value (as described above) is then used to assess the sensitivity of the area surrounding
the active construction area, taking into account the proximity and number of those receptors, and the local
background PM10 concentration (in the case of potential health impacts) and other site-specific factors.
Additional factors to consider when determining the sensitivity of the area include:
•

any history of dust generating activities in the area;

•

the likelihood of concurrent dust generating activity on nearby sites;

•

any pre-existing screening between the source and the receptors;

•

any conclusions drawn from analysing local meteorological data which accurately represent the area; and
if relevant, the season during which the works would take place;

•

any conclusions drawn from local topography;

•

duration of the potential impact, as a receptor may become more sensitive over time; and

•

any known specific receptor sensitivities which go beyond the classifications given in the IAQM document

20.1133.FR1V1

APPENDIX D: Construction Phase Risk Assessment Methodology

Sensitivity of the Area - Health Impacts
For high land use values, the method takes the existing background concentrations of PM10 (as an annual
average) experienced in the area of interest into account, and professional judgement may be used to
determine alternative sensitivity categories, taking into account the following:
•

any history of dust generating activities in the area;

•

the likelihood of concurrent dust generating activity on nearby sites;

•

any pre-existing screening between the source and the receptors;

•

any conclusions drawn from analysing local / seasonal meteorological data;

•

any conclusions drawn from local topography;

•

duration of the potential impact, as a receptor may become more sensitive over time; and

•

any known specific receptor sensitivities which go beyond the classifications given in the IAQM document.

Tabld D-3
Land Use
Value

IAQM Guidance for Categorising the Sensitivity of an Area to Dust Health Effects
Annual Mean PM10

Number of

Concentration (µg∙m-3)

Receptors(a)

<20

<50

<100

<200

<350

>100

High

High

High

Medium

Low

10-100

High

High

Medium

Low

Low

1-10

High

Medium

Low

Low

Low

>100

High

High

Medium

Low

Low

10-100

High

Medium

Low

Low

Low

1-10

High

Medium

Low

Low

Low

>100

High

Medium

Low

Low

Low

10-100

High

Medium

Low

Low

Low

1-10

Medium

Low

Low

Low

Low

>100

Medium

Low

Low

Low

Low

10-100

Low

Low

Low

Low

Low

1-10

Low

Low

Low

Low

Low

-

>10

High

Medium

Low

Low

Low

-

1-10

Medium

Low

Low

Low

Low

-

>1

Low

Low

Low

Low

Low

>30

26 – 30
High
22 – 26

≤22

Medium
Low

Distance from the Source (m)(b)

Note: (a) Estimate the total within the stated distance (e.g. the total within 350 m and not the number between 200 and 350 m), noting
that only the highest level of area sensitivity from the table needs to be considered. In the case of high sensitivity areas with
high occupancy (such as schools or hospitals) approximate the number of people likely to be present. In the case of residential
dwellings, just include the number of properties.
(b) With regard to potential ‘construction traffic’ impacts, the distance criteria of <20m and <50m from the source (roadside) are
used (i.e. the first two columns only). Any locations beyond 50m may be screened out of the assessment (as per Step 1) and
the corresponding sensitivity is negligible’.
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Sensitivity of the Area - Dust Soiling
The IAQM guidance for assessing the sensitivity of an area to dust soiling is shown in the table below
Tabld D-4
Land Use
Values

IAQM Guidance for Categorising the Sensitivity of an Area to Dust Soiling Effects
Number of receptors(a)

Distance from the source (m)(b)
<20

<50

<100

<350

>100

High

High

Medium

Low

10-100

High

Medium

Low

Low

1-10

Medium

Low

Low

Low

Medium

>1

Medium

Low

Low

Low

Low

>1

Low

Low

Low

Low

High

Note: (a) Estimate the total number of receptors within the stated distance. Only the highest level of area sensitivity from the table needs
to be considered.
(b) With regard to potential ‘construction traffic’ impacts, the distance criteria of <20m and <50m from the source (roadside) are
used (i.e. the first two columns only). Any locations beyond 50m may be screened out of the assessment (as per Step 1) and
the corresponding sensitivity is negligible’.
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Step 4 - Risk Assessment (Pre-Mitigation)
The matrices shown for each activity determine the risk category with no mitigation applied.
Table D-5

Risk of dust impacts from earthworks

Sensitivity of Area

High
Medium
Low

Table D-6

Large

Medium

Small

High Risk

Medium Risk

Low Risk

Medium Risk

Medium Risk

Low Risk

Low Risk

Low Risk

Negligible

Risk of dust impacts from construction activities

Sensitivity of Area

High
Medium
Low

Table D-7

Pre-Mitigated Dust Emission Magnitude (Earthworks)

Pre-Mitigated Dust Emission Magnitude (Construction)
Large

Medium

Small

High Risk

Medium Risk

Low Risk

Medium Risk

Medium Risk

Low Risk

Low Risk

Low Risk

Negligible

Risk of dust impacts from demolition activities

Sensitivity of Area

Pre-Mitigated Dust Emission Magnitude (Demolition)
Large

Medium

Small

High

High Risk

Medium Risk

Medium Risk

Medium

High Risk

Medium Risk

Low Risk

Medium Risk

Low Risk

Negligible

Low

Table D-8

Risk of dust impacts from trackout (within 100m of construction site entrance)

Sensitivity of Area

High
Medium
Low

Table D-9

Pre-Mitigated Dust Emission Magnitude (Trackout)
Large

Medium

Small

High Risk

Medium Risk

Low Risk

Medium Risk

Low Risk

Negligible

Low Risk

Low Risk

Negligible

Risk of dust impacts from construction traffic (from construction site entrance to

origin)
Sensitivity of Area

High
Medium
Low
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Pre-Mitigated Dust Emission Magnitude (Construction Traffic)
Large

Medium

Small

High Risk

Medium Risk

Low Risk

Medium Risk

Low Risk

Negligible

Low Risk

Low Risk

Negligible

APPENDIX D: Construction Phase Risk Assessment Methodology

Step 5 – Identify Mitigation
Once the risk categories are determined for each of the relevant activities, site-specific management measures
can be identified based on whether the site is a low, medium or high risk site.
The identified mitigation measures are presented as follows:
•

N = not required (although they may be implemented voluntarily)

•

D = desirable (to be considered as part of the CEMP, but may be discounted if justification is provided);

•

H = highly recommended (to be implemented as part of the CEMP, and should only be discounted if
site-specific conditions render the requirement invalid or otherwise undesirable).

The table below presents the complete mitigation table, not that assessed as required for any specific project
or activity:
Table D-10

Construction dust mitigation requirements (by risk)

Identified Mitigation

Unmitigated Risk

1

Communications

1.1

Develop and implement a stakeholder communications plan that includes
community engagement before work commences on site.

1.1

Low

Medium

High

N

H

H

H

H

H

H

H

H

D

H

H

H

H

H

H

H

H

H

H

H

N

N

H

Display the name and contact details of person(s) accountable for air quality
and dust issues on the site boundary. This may be the environment
manager/engineer or the site manager.

1.2

Display the head or regional office contact information.

1.3

Develop and implement a Dust Management Plan (DMP), which may include
measures to control other emissions, approved by the relevant regulatory
bodies.

2

Site Management

2.1

Record all dust and air quality complaints, identify cause(s), take appropriate
measures to reduce emissions in a timely manner, and record the measures
taken.

2.2

Make the complaints log available to the local authority when asked.

2.3

Record any exceptional incidents that cause dust and/or air emissions, either
on- or offsite, and the action taken to resolve the situation in the log book.

2.4

Hold regular liaison meetings with other high-risk construction sites within
500 m of the site boundary, to ensure plans are coordinated and dust and
particulate matter emissions are minimised. It is important to understand the
interactions of the off-site transport/ deliveries which might be using the same
strategic road network routes.
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Identified Mitigation

Unmitigated Risk

3

Monitoring

3.1

Undertake daily on-site and off-site inspections where receptors (including

Low

Medium

High

D

D

H

H

H

H

H

H

H

N

H

H

H

H

H

H

H

H

D

H

H

roads) are nearby, to monitor dust, record inspection results, and make the
log available to the local authority when asked. This should include regular
dust soiling checks of surfaces such as street furniture, cars and window sills
within 100m of site boundary.
3.2

Carry out regular site inspections to monitor compliance with the dust
management plan / CEMP, record inspection results, and make an inspection
log available to the local authority when asked.

3.3

Increase the frequency of site inspections by the person accountable for air
quality and dust issues on site when activities with a high potential to produce
dust are being carried out and during prolonged dry or windy conditions.

3.4

Agree dust deposition, dust flux, or real-time continuous monitoring locations
with the relevant regulatory bodies. Where possible commence baseline
monitoring at least three months before work commences on site or, if it a
large site, before work on a phase commences.

4

Preparing and Maintaining the Site

4.1

Plan site layout so that machinery and dust causing activities are located away
from receptors, as far as is possible.

4.2

Erect solid screens or barriers around dusty activities or the site boundary that
they are at least as high as any stockpiles on site.

4.3

Fully enclose site or specific operations where there is a high potential for dust
production and the site is active for an extensive period.

4.4

Avoid site runoff of water or mud.

H

H

H

4.5

Keep site fencing, barriers and scaffolding clean using wet methods.

D

H

H

4.6

Remove materials that have a potential to produce dust from site as soon as
D

H

H

D

H

H

H

H

H

H

H

H

H

H

H

possible, unless being re-used on site. If they are being re-used on-site cover
as described below
4.7

Cover, seed or fence stockpiles to prevent wind erosion

5

Operating Vehicle/Machinery and Sustainable Travel

5.1

Ensure all on-road vehicles comply with relevant vehicle emission standards,
where applicable

5.2

Ensure all vehicles switch off engines when stationary - no idling vehicles

5.3

Avoid the use of diesel or petrol-powered generators and use mains electricity
or battery powered equipment where practicable
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Identified Mitigation

5.4

Unmitigated Risk
Low

Medium

High

D

D

H

N

H

H

N

D

H

H

H

H

H

H

H

H

H

H

H

H

H

D

H

H

H

H

H

D

D

H

H

H

H

H

H

H

H

H

H

Impose and signpost a maximum-speed-limit of 25 km∙h-1 on surfaced and
15 km∙h-1 on unsurfaced haul roads and work areas (if long haul routes are
required these speeds may be increased with suitable additional control
measures provided, subject to the approval of the nominated undertaker and
with the agreement of the local authority, where appropriate

5.4

Produce a Construction Logistics Plan to manage the sustainable delivery of
goods and materials.

5.5

Implement a Travel Plan that supports and encourages sustainable travel
(public transport, cycling, walking, and car-sharing)

6

Operations

6.1

Only use cutting, grinding or sawing equipment fitted or in conjunction with
suitable dust suppression techniques such as water sprays or local extraction,
e.g. suitable local exhaust ventilation systems

6.2

Ensure an adequate water supply on the site for effective dust/particulate
matter suppression/ mitigation, using non-potable water where possible and
appropriate

6.3

Use enclosed chutes and conveyors and covered skips

6.4

Minimise drop heights from conveyors, loading shovels, hoppers and other
loading or handling equipment and use fine water sprays on such equipment
wherever appropriate

6.5

Ensure equipment is readily available on site to clean any dry spillages, and
clean up spillages as soon as reasonably practicable after the event using wet
cleaning methods.

7

Waste Management

7.1

Avoid bonfires and burning of waste materials.

8

Measures Specific to Demolition

8.1

Soft strip inside buildings before demolition (retaining walls and windows in
the rest of the building where possible, to provide a screen against dust).

8.2

Ensure effective water suppression is used during demolition operations.
Hand held sprays are more effective than hoses attached to equipment as the
water can be directed to where it is needed. In addition, high volume water
suppression systems, manually controlled, can produce fine water droplets
that effectively bring the dust particles to the ground.

8.3

Avoid explosive blasting, using appropriate manual or mechanical
alternatives.

8.4

Bag and remove any biological debris or damp down such material before
demolition.
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Identified Mitigation

8.5

Unmitigated Risk

Re-vegetate earthworks and exposed areas/soil stockpiles to stabilise surfaces
as soon as practicable.

8.6

Use Hessian, mulches or trackifiers where it is not possible to re-vegetate or
cover with topsoil, as soon as practicable.

8.7

Only remove the cover in small areas during work and not all at once

9

Measures Specific to Construction

8.1

Avoid scabbling (roughening of concrete surfaces) if possible

8.2

Ensure sand and other aggregates are stored in bunded areas and are not
allowed to dry out, unless this is required for a particular process, in which

Low

Medium

High

N

D

H

N

D

H

N

D

H

D

D

H

D

H

H

N

D

H

N

D

D

D

H

H

D

H

H

D

H

H

H

H

H

D

H

H

N

H

H

D

H

H

N

H

H

N

H

H

H

H

H

case ensure that appropriate additional control measures are in place
8.3

Ensure bulk cement and other fine powder materials are delivered in enclosed
tankers and stored in silos with suitable emission control systems to prevent
escape of material and overfilling during delivery.

8.4

For smaller supplies of fine power materials ensure bags are sealed after use
and stored appropriately to prevent dust

10

Measures Specific to Track-Out

10.1

Use water-assisted dust sweeper(s) on the access and local roads to remove,
as necessary, any material tracked out of the site.

10.2

Avoid dry sweeping of large areas.

10.3

Ensure vehicles entering and leaving sites are covered to prevent escape of
materials during transport.

10.4

Inspect on-site haul routes for integrity and instigate necessary repairs to the
surface as soon as reasonably practicable.

10.5

Record all inspections of haul routes and any subsequent action in a site log
book.

10.6

Install hard surfaced haul routes, which are regularly damped down with fixed
or mobile sprinkler systems, or mobile water bowsers and regularly cleaned.

10.7

Implement a wheel washing system (with rumble grids to dislodge
accumulated dust and mud prior to leaving the site where reasonably
practicable).

10.8

Ensure there is an adequate area of hard surfaced road between the wheel
wash facility and the site exit, wherever site size and layout permits.

10.9

Access gates to be located at least 10 m from receptors where possible.

11

Specific Measures to Construction Traffic (adapted)

5.1

Ensure all on-road vehicles comply with relevant vehicle emission standards,
where applicable

20.1133.FR1V1

APPENDIX D: Construction Phase Risk Assessment Methodology

Identified Mitigation

8.3

Unmitigated Risk
Low

Medium

High

N

D

H

D

H

H

H

H

H

D

H

H

Ensure bulk cement and other fine powder materials are delivered in enclosed
tankers and stored in silos with suitable emission control systems to prevent
escape of material and overfilling during delivery.

10.3

Ensure vehicles entering and leaving sites are covered to prevent escape of
materials during transport.

10.4

Inspect on-site haul routes for integrity and instigate necessary repairs to the
surface as soon as reasonably practicable.

10.5

Record all inspections of haul routes and any subsequent action in a site log
book.

Step 6 – Risk Assessment (post-mitigation)
Following Step 5, the residual impact is then determined.
The objective of the mitigation is to manage the construction phase risks to an acceptable level, and therefore
it is assumed that application of the identified mitigation would result in a low or negligible residual risk (post
mitigation).
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EXECUTIVE SUMMARY

Ektimo was engaged by Alinta Energy WA to perform yearly emission testing at the Port Hedland and Boodaire
power stations. Emission testing was conducted on 5th July 2019 with subsequent testing to complete the
sampling program was conducted 0n 23rd August 2019.
Emission testing was conducted on four GE Frame 6 gas turbines and one GE LM6000 at the Port Hedland and
Boodaire Power Stations. Sampling was conducted over three MW loads with the load dependent on the
electricity system requirements at the time of testing.
Results from this stack emission monitoring program indicate that Alinta Energy WA was compliant with
requirements of Licence L7336/1998/10 during the sampling period.
Monitoring was performed as follows:
Location

Test Date

TG-102

5 July 2019

Test Parameters
Nitrogen oxides (as NO2)

TG-103

Carbon monoxide

TG-104

Carbon dioxide

23 August 2019

TG-301

Oxygen

TG-302
All results are reported on a dry basis at STP. Plant operating conditions have been noted in the report.

2

SAMPLING LOCATIONS AND DEVIATIONS FROM TEST METHODS

Emission tests were conducted via a fixed sampling probe with a stainless-steel line running to ground level.
This was due to a velocity traverse not being possible as per AS4323.1 owing to the design of the frame 6 gas
turbines. Sampling points were established in accordance with USEPA Method 1: ‘Sample and Velocity
Traverses for Stationary Sources’ (Reference: 2005 USEPA CFR Title 40 Part 60, Appendix A).
Gas concentrations sampled at this location, are considered representative of the stack emission, since no
dilution or additional combustion occurs downstream from this sampling location.
Inlet gas flow rates, exhaust gas temperatures and emission point diameters were provided by Alinta for means
of determining combustion gas emission rates.

3

RESULTS SUMMARY

The following licence comparison table shows that all analytes are below the licence limit set by the WA
Department of Water and Environmental Regulation (DWER) as per licence L7336/1998/10.
DWER
Reference
A1

A2

A3

A4

A5

Location

TG 102

TG 103

TG 104

TG 301

TG 302

Sampling
date
5-Jul-19

23-Aug-19

23-Aug-19

23-Aug-19

23-Aug-19

Sampling
time

MW output

Oxygen (O2)
%

0938-0958

8

1002-1022

Nitrogen oxides (NOx as NO2)
g/sec
mg/m3 @ 15% O2

17.7

mg/m3
77

140

20

17

140

1027-1047

30

15.7

1545-1605

10

1519-1539

20

1456-1516
1337-1357

Carbon monoxide (CO)

5.5

mg/m3
12

mg/m3 @ 15% O2
22

200

12

6.8

10

0.62

220

250

20

3.5

4

0.32

17.8

89

170

7

3.7

7.1

0.3

16.9

170

240

15

<2

<3

<0.2

30

15.5

280

310

25

<2

<2

<0.2

10

17.8

86

170

6.9

5

9.6

0.4

1428-1448

20

16.8

180

260

16

2.5

3.6

0.22

1404-1424

30

15.5

300

330

26

<2

<2

<0.2

1108-1128

10

16.4

110

140

4.8

13

17

0.57

1010-1030

20

15.5

63

69

3.4

3.7

4

0.19

1036-1056

28

15.4

32

34

2

4.2

4.5

0.26

1145-1205

10

17.8

89

170

7.2

9.7

19

0.79

1211-1231

15

17.5

120

210

10

5

8.8

0.44

1235-1255

20

16.9

170

250

15

3.2

4.8

0.28

g/sec
0.85

* DWER Licence limit states maximum NOx concentration corrected to 15% O 2 at 350 mg/m 3
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RESULTS
TG-102 – 8MW

Date
Report
Licence No.
Ektimo Staff
Process Conditions

5/07/2019
R007826
L7336/1998/10
Ashley Hart
TG102 Operating at 8MW Load

space
space
Sampling Plane Details

Client
Stack ID
Location
State

Alinta Energy
TG 102
Port Hedland
WA
190617

space

space

Sampling plane dimensions

space

space

space

space

space

space

space

space

space

3505 mm

Sampling plane area

9.65 m²

Sample plane compliance to AS4323.1

space
Stack Parameters

Non-compliant

space

space

Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
% Oxygen correction & Factor

space

3.6
28.7 (wet)
1.28 (wet)
15 %

29.1 (dry)
1.30 (dry)
1.86

Gas Flow Parameters
Temperature, °C
Velocity at sampling plane, m/s
Volumetric flow rate, actual, m³/min
Volumetric flow rate (wet STP), m³/min
Volumetric flow rate (dry STP), m³/min
Mass flow rate (wet basis), kg/hour
space
space

352
17
10000
4400
4300
340000
space

space

Gas Analyser Results
Sampling time

Average
0938 - 0958

Concentration

Corrected to 15% O2

Mass Rate

Combustion Gases
Nitrogen oxides (as NO2)

ppm

mg/m³

ppm

mg/m³

g/s

38

77

70

140

5.5

Carbon monoxide

9.6

12

18

22

0.85

Concentration
%

Carbon dioxide
Oxygen
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TG102 – 20MW

Date
Report
Licence No.
Ektimo Staff
Process Conditions

5/07/2019
R007826
L7336/1998/10
Ashley Hart
TG102 Operating at 20MW Load

space
space
Sampling Plane Details

Client
Stack ID
Location
State

Alinta Energy
TG 102
Port Hedland
WA
190617

space

space

Sampling plane dimensions

space

space

space

space

space

space

space

space

space

3505 mm

Sampling plane area

9.65 m²

Sample plane compliance to AS4323.1

space
Stack Parameters

Non-compliant

space

space

Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
% Oxygen correction & Factor

space

5.4
28.5 (wet)
1.27 (wet)
15 %

29.1 (dry)
1.30 (dry)
1.50

Gas Flow Parameters
Temperature, °C
Velocity at sampling plane, m/s
Volumetric flow rate, actual, m³/min
Volumetric flow rate (wet STP), m³/min
Volumetric flow rate (dry STP), m³/min
Mass flow rate (wet basis), kg/hour
space
space

407
25
14000
5700
5400
440000
space

space

Gas Analyser Results
Sampling time

Average
1002 - 1022

Concentration

Corrected to 15% O2

Mass Rate

Combustion Gases
Nitrogen oxides (as NO2)

ppm

mg/m³

ppm

mg/m³

66

140

100

200

g/s

12

Carbon monoxide

5.5

6.8

8.2

10

0.62

Concentration
%

Carbon dioxide
Oxygen

Report R007826

2.1
17

prepared for Alinta Energy - Port Hedland
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TG-102 – 30MW

Date
Report
Licence No.
Ektimo Staff
Process Conditions

5/07/2019
R007826
L7336/1998/10
Ashley Hart
TG102 Operating at 30MW Load

space
space
Sampling Plane Details

Client
Stack ID
Location
State

Alinta Energy
TG 102
Port Hedland
WA
190617

space

space

Sampling plane dimensions

space

space

space

space

space

space

space

space

space

3505 mm

Sampling plane area

9.65 m²

Sample plane compliance to AS4323.1

space
Stack Parameters

Non-compliant

space

space

Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
% Oxygen correction & Factor

space

5.4
28.6 (wet)
1.28 (wet)
15 %

29.2 (dry)
1.30 (dry)
1.13

Gas Flow Parameters
Temperature, °C
Velocity at sampling plane, m/s
Volumetric flow rate, actual, m³/min
Volumetric flow rate (wet STP), m³/min
Volumetric flow rate (dry STP), m³/min
Mass flow rate (wet basis), kg/hour
space
space

501
28
16000
5700
5400
440000
space

space

Gas Analyser Results
Sampling time

Average
1027 - 1047

Concentration

Corrected to 15% O2

Mass Rate

Combustion Gases
Nitrogen oxides (as NO2)

ppm

mg/m³

ppm

mg/m³

110

220

120

250

g/s

20

Carbon monoxide

2.8

3.5

3.2

4

0.32

Concentration
%

Carbon dioxide
Oxygen

Report R007826

2.8
15.7

prepared for Alinta Energy - Port Hedland
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TG-103 – 10MW

Date
Report
Licence No.
Ektimo Staff
Process Conditions

23/08/2019
R007826
L7336/1998/10
Ashley Hart
TG103 Operating at 10MW Load

space
space
Sampling Plane Details

Client
Stack ID
Location
State

Alinta Energy
TG 103
Port Hedland
WA
190617

space

space

Sampling plane dimensions

space

space

space

space

space

space

space

space

space

3505 mm

Sampling plane area

9.65 m²

Sample plane compliance to AS4323.1

space
Stack Parameters

Non-compliant

space

space

Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
% Oxygen correction & Factor

space

3.7
28.7 (wet)
1.28 (wet)
15 %

29.1 (dry)
1.30 (dry)
1.91

Gas Flow Parameters
Temperature, °C
Velocity at sampling plane, m/s
Volumetric flow rate, actual, m³/min
Volumetric flow rate (wet STP), m³/min
Volumetric flow rate (dry STP), m³/min
Mass flow rate (wet basis), kg/hour
space
space

371
20
12000
4900
4700
380000
space

space

Gas Analyser Results
Sampling time

1545 - 1605
Concentration

Combustion Gases
Nitrogen oxides (as NO2)
Carbon monoxide

Average

Corrected to 15% O2

Mass Rate

ppm

mg/m³

ppm

mg/m³

43

89

82

170

g/s

7

3

3.7

5.7

7.1

0.3

Concentration
%

Carbon dioxide
Oxygen

Report R007826

1.8
17.8

prepared for Alinta Energy - Port Hedland
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TG-103 – 20MW

Date
Report
Licence No.
Ektimo Staff
Process Conditions

23/08/2019
R007826
L7336/1998/10
Ashley Hart
TG103 Operating at 20MW Load

space
space
Sampling Plane Details

Client
Stack ID
Location
State

Alinta Energy
TG 103
Port Hedland
WA
190617

space

space

Sampling plane dimensions

space

space

space

space

space

space

space

space

space

3505 mm

Sampling plane area

9.65 m²

Sample plane compliance to AS4323.1

space
Stack Parameters

Non-compliant

space

space

Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
% Oxygen correction & Factor

space

3.7
28.8 (wet)
1.28 (wet)
15 %

29.2 (dry)
1.30 (dry)
1.46

Gas Flow Parameters
Temperature, °C
Velocity at sampling plane, m/s
Volumetric flow rate, actual, m³/min
Volumetric flow rate (wet STP), m³/min
Volumetric flow rate (dry STP), m³/min
Mass flow rate (wet basis), kg/hour
space
space

431
25
14000
5500
5300
430000
space

space

Gas Analyser Results
Sampling time

1519 - 1539
Concentration

Combustion Gases
Nitrogen oxides (as NO2)
Carbon monoxide

Average

Corrected to 15% O2

Mass Rate

ppm

mg/m³

ppm

mg/m³

81

170

120

240

g/s

15

<2

<2

<2

<3

<0.2

Concentration
%

Carbon dioxide
Oxygen

Report R007826

2.3
16.9

prepared for Alinta Energy - Port Hedland
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TG-103 – 30MW

Date
Report
Licence No.
Ektimo Staff
Process Conditions

23/08/2019
R007826
L7336/1998/10
Ashley Hart
TG103 Operating at 30MW Load

space
space
Sampling Plane Details

Client
Stack ID
Location
State

Alinta Energy
TG 103
Port Hedland
WA
190617

space

space

Sampling plane dimensions

space

space

space

space

space

space

space

space

space

3505 mm

Sampling plane area

9.65 m²

Sample plane compliance to AS4323.1

space
Stack Parameters

Non-compliant

space

space

Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
% Oxygen correction & Factor

space

3.7
28.8 (wet)
1.29 (wet)
15 %

29.2 (dry)
1.30 (dry)
1.09

Gas Flow Parameters
Temperature, °C
Velocity at sampling plane, m/s
Volumetric flow rate, actual, m³/min
Volumetric flow rate (wet STP), m³/min
Volumetric flow rate (dry STP), m³/min
Mass flow rate (wet basis), kg/hour
space
space

530
28
16000
5500
5300
420000
space

space

Gas Analyser Results
Sampling time

1456 - 1516
Concentration

Combustion Gases
Nitrogen oxides (as NO2)
Carbon monoxide

Average

Corrected to 15% O2

Mass Rate

ppm

mg/m³

ppm

mg/m³

140

280

150

310

g/s

25

<2

<2

<2

<2

<0.2

Concentration
%

Carbon dioxide
Oxygen

Report R007826

3.1
15.5

prepared for Alinta Energy - Port Hedland
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TG-104 – 10MW

Date
Report
Licence No.
Ektimo Staff
Process Conditions

23/08/2019
R007826
L7336/1998/10
Ashley Hart
TG104 Operating at 10MW Load

space
space
Sampling Plane Details

Client
Stack ID
Location
State

Alinta Energy
TG 104
Port Hedland
WA
190617

space

space

Sampling plane dimensions

space

space

space

space

space

space

space

space

space

3505 mm

Sampling plane area

9.65 m²

Sample plane compliance to AS4323.1

space
Stack Parameters

Non-compliant

space

space

Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
% Oxygen correction & Factor

space

3.7
28.7 (wet)
1.28 (wet)
15 %

29.1 (dry)
1.30 (dry)
1.92

Gas Flow Parameters
Temperature, °C
Velocity at sampling plane, m/s
Volumetric flow rate, actual, m³/min
Volumetric flow rate (wet STP), m³/min
Volumetric flow rate (dry STP), m³/min
Mass flow rate (wet basis), kg/hour
space
space

371
20
12000
5000
4800
380000
space

space

Gas Analyser Results
Sampling time

1337 - 1357
Concentration

Combustion Gases
Nitrogen oxides (as NO2)
Carbon monoxide

Average

Corrected to 15% O2

Mass Rate

ppm

mg/m³

ppm

mg/m³

g/s

42

86

81

170

6.9

5

7.7

9.6

0.4

4
Concentration
%

Carbon dioxide
Oxygen

Report R007826

1.7
17.8

prepared for Alinta Energy - Port Hedland
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TG-104 – 20MW

Date
Report
Licence No.
Ektimo Staff
Process Conditions

23/08/2019
R007826
L7336/1998/10
Ashley Hart
TG104 Operating at 20MW Load

space
space
Sampling Plane Details

Client
Stack ID
Location
State

Alinta Energy
TG 104
Port Hedland
WA
190617

space

space

Sampling plane dimensions

space

space

space

space

space

space

space

space

space

3505 mm

Sampling plane area

9.65 m²

Sample plane compliance to AS4323.1

space
Stack Parameters

Non-compliant

space

space

Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
% Oxygen correction & Factor

space

3.7
28.8 (wet)
1.28 (wet)
15 %

29.2 (dry)
1.30 (dry)
1.44

Gas Flow Parameters
Temperature, °C
Velocity at sampling plane, m/s
Volumetric flow rate, actual, m³/min
Volumetric flow rate (wet STP), m³/min
Volumetric flow rate (dry STP), m³/min
Mass flow rate (wet basis), kg/hour
space
space

434
24
14000
5400
5200
410000
space

space

Gas Analyser Results
Sampling time

1428 - 1448
Concentration

Combustion Gases
Nitrogen oxides (as NO2)
Carbon monoxide

Average

Corrected to 15% O2

Mass Rate

ppm

mg/m³

ppm

mg/m³

88

180

130

260

g/s

16

2

2.5

2.9

3.6

0.22

Concentration
%

Carbon dioxide
Oxygen

Report R007826

2.3
16.8

prepared for Alinta Energy - Port Hedland
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TG-104 – 30MW

Date
Report
Licence No.
Ektimo Staff
Process Conditions

23/08/2019
R007826
L7336/1998/10
Ashley Hart
TG104 Operating at 30MW Load

space
space
Sampling Plane Details

Client
Stack ID
Location
State

Alinta Energy
TG 104
Port Hedland
WA
190617

space

space

Sampling plane dimensions

space

space

space

space

space

space

space

space

space

3505 mm

Sampling plane area

9.65 m²

Sample plane compliance to AS4323.1

space
Stack Parameters

Non-compliant

space

space

Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
% Oxygen correction & Factor

space

3.7
28.8 (wet)
1.29 (wet)
15 %

29.2 (dry)
1.30 (dry)
1.09

Gas Flow Parameters
Temperature, °C
Velocity at sampling plane, m/s
Volumetric flow rate, actual, m³/min
Volumetric flow rate (wet STP), m³/min
Volumetric flow rate (dry STP), m³/min
Mass flow rate (wet basis), kg/hour
space
space

531
28
16000
5400
5200
420000
space

space

Gas Analyser Results
Sampling time

1404 - 1424
Concentration

Combustion Gases
Nitrogen oxides (as NO2)
Carbon monoxide

Average

Corrected to 15% O2

Mass Rate

ppm

mg/m³

ppm

mg/m³

150

300

160

330

g/s

26

<2

<2

<2

<2

<0.2

Concentration
%

Carbon dioxide
Oxygen

Report R007826

3
15.5

prepared for Alinta Energy - Port Hedland
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4.10 TG-301 – 10MW
Date
Report
Licence No.
Ektimo Staff
Process Conditions

23/08/2019
R007826
L7336/1998/10
Ashley Hart
TG301 Operating at 10MW Load

space
space
Sampling Plane Details

Client
Stack ID
Location
State

Alinta Energy
TG 301
Port Hedland
WA
190617

space

space

Sampling plane dimensions

space

space

space

space

space

space

space

space

space

3720 mm

Sampling plane area

10.9 m²

Sample plane compliance to AS4323.1

space
Stack Parameters

Non-compliant

space

space

Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
% Oxygen correction & Factor

space

3.7
28.8 (wet)
1.28 (wet)
15 %

29.2 (dry)
1.30 (dry)
1.30

Gas Flow Parameters
Temperature, °C
Velocity at sampling plane, m/s
Volumetric flow rate, actual, m³/min
Volumetric flow rate (wet STP), m³/min
Volumetric flow rate (dry STP), m³/min
Mass flow rate (wet basis), kg/hour
space
space

441
11
7200
2800
2700
210000
space

space

Gas Analyser Results
Sampling time

1108 - 1128
Concentration

Combustion Gases
Nitrogen oxides (as NO2)
Carbon monoxide

Average

Corrected to 15% O2

Mass Rate

ppm

mg/m³

ppm

mg/m³

g/s

52

110

68

140

4.8

13

13

17

0.57

10
Concentration
%

Carbon dioxide
Oxygen

Report R007826

2.5
16.4

prepared for Alinta Energy - Port Hedland
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4.11 TG-301 – 20MW
Date
Report
Licence No.
Ektimo Staff
Process Conditions

23/08/2019
R007826
L7336/1998/10
Ashley Hart
TG301 Operating at 20MW Load

space
space
Sampling Plane Details

Client
Stack ID
Location
State

Alinta Energy
TG 301
Port Hedland
WA
190617

space

space

Sampling plane dimensions

space

space

space

space

space

space

space

space

space

3720 mm

Sampling plane area

10.9 m²

Sample plane compliance to AS4323.1

space
Stack Parameters

Non-compliant

space

space

Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
% Oxygen correction & Factor

space

3.7
28.8 (wet)
1.29 (wet)
15 %

29.2 (dry)
1.30 (dry)
1.08

Gas Flow Parameters
Temperature, °C
Velocity at sampling plane, m/s
Volumetric flow rate, actual, m³/min
Volumetric flow rate (wet STP), m³/min
Volumetric flow rate (dry STP), m³/min
Mass flow rate (wet basis), kg/hour
space
space

492
14
9200
3300
3200
260000
space

space

Gas Analyser Results
Sampling time

Average
1010 - 1030

Concentration

Corrected to 15% O2

Mass Rate

Combustion Gases
Nitrogen oxides (as NO2)

ppm

mg/m³

ppm

mg/m³

g/s

31

63

34

69

3.4

Carbon monoxide

2.9

3.7

3.2

4

0.19

Concentration
%

Carbon dioxide
Oxygen

Report R007826

3
15.5

prepared for Alinta Energy - Port Hedland
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4.12 TG-301 – 28MW
Date
Report
Licence No.
Ektimo Staff
Process Conditions

23/08/2019
R007826
L7336/1998/10
Ashley Hart
TG301 Operating at 28MW Load

space
space
Sampling Plane Details

Client
Stack ID
Location
State

Alinta Energy
TG 301
Port Hedland
WA
190617

space

space

Sampling plane dimensions

space

space

space

space

space

space

space

space

space

3720 mm

Sampling plane area

10.9 m²

Sample plane compliance to AS4323.1

space
Stack Parameters

Non-compliant

space

space

Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
% Oxygen correction & Factor

space

3.7
28.8 (wet)
1.29 (wet)
15 %

29.2 (dry)
1.30 (dry)
1.07

Gas Flow Parameters
Temperature, °C
Velocity at sampling plane, m/s
Volumetric flow rate, actual, m³/min
Volumetric flow rate (wet STP), m³/min
Volumetric flow rate (dry STP), m³/min
Mass flow rate (wet basis), kg/hour
space
space

520
17
11000
3800
3700
290000
space

space

Gas Analyser Results
Sampling time

Average
1036 - 1056

Concentration

Corrected to 15% O2

Mass Rate

Combustion Gases
Nitrogen oxides (as NO2)

ppm

mg/m³

ppm

mg/m³

16

32

17

34

g/s

2

Carbon monoxide

3.4

4.2

3.6

4.5

0.26

Concentration
%

Carbon dioxide
Oxygen

Report R007826

3.1
15.4

prepared for Alinta Energy - Port Hedland
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4.13 TG-302 – 10MW
Date
Report
Licence No.
Ektimo Staff
Process Conditions

23/08/2019
R007826
L7336/1998/10
Ashley Hart
TG302 Operating at 10MW Load

space
space
Sampling Plane Details

Client
Stack ID
Location
State

Alinta Energy
TG 302
Port Hedland
WA
190617

space

space

Sampling plane dimensions

space

space

space

space

space

space

space

space

space

3720 mm

Sampling plane area

10.9 m²

Sample plane compliance to AS4323.1

space
Stack Parameters

Non-compliant

space

space

Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
% Oxygen correction & Factor

space

3.7
28.7 (wet)
1.28 (wet)
15 %

29.1 (dry)
1.30 (dry)
1.93

Gas Flow Parameters
Temperature, °C
Velocity at sampling plane, m/s
Volumetric flow rate, actual, m³/min
Volumetric flow rate (wet STP), m³/min
Volumetric flow rate (dry STP), m³/min
Mass flow rate (wet basis), kg/hour
space
space

371
18
12000
5000
4900
390000
space

space

Gas Analyser Results
Sampling time

Average
1145 - 1205

Concentration

Corrected to 15% O2

Mass Rate

Combustion Gases
Nitrogen oxides (as NO2)

ppm

mg/m³

ppm

mg/m³

g/s

43

89

84

170

7.2

Carbon monoxide

7.8

9.7

15

19

0.79

Concentration
%

Carbon dioxide
Oxygen

Report R007826

1.7
17.8

prepared for Alinta Energy - Port Hedland
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4.14 TG-302 – 15MW
Date
Report
Licence No.
Ektimo Staff
Process Conditions

23/08/2019
R007826
L7336/1998/10
Ashley Hart
TG302 Operating at 15MW Load

space
space
Sampling Plane Details

Client
Stack ID
Location
State

Alinta Energy
TG 302
Port Hedland
WA
190617

space

space

Sampling plane dimensions

space

space

space

space

space

space

space

space

space

3720 mm

Sampling plane area

10.9 m²

Sample plane compliance to AS4323.1

space
Stack Parameters

Non-compliant

space

space

Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
% Oxygen correction & Factor

space

3.7
28.7 (wet)
1.28 (wet)
15 %

29.1 (dry)
1.30 (dry)
1.75

Gas Flow Parameters
Temperature, °C
Velocity at sampling plane, m/s
Volumetric flow rate, actual, m³/min
Volumetric flow rate (wet STP), m³/min
Volumetric flow rate (dry STP), m³/min
Mass flow rate (wet basis), kg/hour
space
space

385
20
13000
5500
5300
430000
space

space

Gas Analyser Results
Sampling time

1211 - 1231
Concentration

Combustion Gases
Nitrogen oxides (as NO2)
Carbon monoxide

Average

Corrected to 15% O2

Mass Rate

ppm

mg/m³

ppm

mg/m³

58

120

100

210

g/s

10

4

5

7

8.8

0.44

Concentration
%

Carbon dioxide
Oxygen

Report R007826

1.9
17.5

prepared for Alinta Energy - Port Hedland
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4.15 TG-302 – 20MW
Date
Report
Licence No.
Ektimo Staff
Process Conditions

23/08/2019
R007826
L7336/1998/10
Ashley Hart
TG302 Operating at 20MW Load

space
space
Sampling Plane Details

Client
Stack ID
Location
State

Alinta Energy
TG 302
Port Hedland
WA
190617

space

space

Sampling plane dimensions

space

space

space

space

space

space

space

space

space

3720 mm

Sampling plane area

10.9 m²

Sample plane compliance to AS4323.1

space
Stack Parameters

Non-compliant

space

space

Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
% Oxygen correction & Factor

space

3.7
28.8 (wet)
1.28 (wet)
15 %

29.2 (dry)
1.30 (dry)
1.48

Gas Flow Parameters
Temperature, °C
Velocity at sampling plane, m/s
Volumetric flow rate, actual, m³/min
Volumetric flow rate (wet STP), m³/min
Volumetric flow rate (dry STP), m³/min
Mass flow rate (wet basis), kg/hour
space
space

427
22
14000
5500
5300
420000
space

space

Gas Analyser Results
Sampling time

Average
1235 - 1255

Concentration

Corrected to 15% O2

Mass Rate

Combustion Gases
Nitrogen oxides (as NO2)

ppm

mg/m³

ppm

mg/m³

81

170

120

250

g/s

15

Carbon monoxide

2.6

3.2

3.8

4.8

0.28

Concentration
%

Carbon dioxide
Oxygen

Report R007826

2.2
16.9

prepared for Alinta Energy - Port Hedland
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TEST METHODS

All sampling and analysis was performed by Ektimo unless otherwise specified. Specific details of the methods
are available upon request.
Parameter

Sampling Method

Analysis Method

Uncertainty*

NATA Accredited
Sampling

Analysis

AS 4323.1

NA

NA



NA

NA

USEPA 3A

13%

NA



Carbon monoxide

USEPA 10

USEPA 10

12%





Nitrogen oxides

USEPA 7E

USEPA 7E

12%





Sample plane criteria
Carbon dioxide and oxygen

6

QUALITY ASSURANCE/QUALITY CONTROL INFORMATION

Ektimo is accredited by the National Association of Testing Authorities (NATA) for the sampling and analysis of
air pollutants from industrial sources. Unless otherwise stated test methods used are accredited with the
National Association of Testing Authorities. For full details, search for Ektimo at NATA’s website
www.nata.com.au.
Ektimo is accredited by NATA (National Association of Testing Authorities) to ISO/IEC 17025 - Testing. ISO/IEC
17025 - Testing requires that a laboratory have adequate equipment to perform the testing, as well as
laboratory personnel with the competence to perform the testing. This quality assurance system is
administered and maintained by the Quality Director.
NATA is a member of APLAC (Asia Pacific Laboratory Accreditation Co-operation) and of ILAC (International
Laboratory Accreditation Co-operation). Through the mutual recognition arrangements with both of these
organisations, NATA accreditation is recognised worldwide.

7

DEFINITIONS

The following symbols and abbreviations may be used in this test report:
% v/v
~
<
>
≥
APHA
AS
BSP
CARB
CEM
CEMS
CTM
D
Disturbance
DWER
NA
NATA
NIOSH
NT
STP
TM
TOC
USEPA
VDI

Report R007826

Volume to volume ratio, dry or wet basis
Approximately
Less than
Greater than
Greater than or equal to
American public health association, Standard Methods for the Examination of Water and Waste Water
Australian Standard
British standard pipe
Californian Air Resources Board
Continuous Emission Monitoring
Continuous Emission Monitoring System
Conditional test method
Duct diameter or equivalent duct diameter for rectangular ducts
A flow obstruction or instability in the direction of the flow which may impede accurate flow determination.
This includes centrifugal fans, axial fans, partially closed or closed dampers, louvres, bends, connections,
junctions, direction changes or changes in pipe diameter.
Department of Water and Environmental Regulation (WA)
Not applicable
National Association of Testing Authorities
National Institute of Occupational Safety and Health
Not tested or results not required
Standard temperature and pressure. Gas volumes and concentrations are expressed on a dry basis at 0°C, at
discharge oxygen concentration and an absolute pressure of 101.325 kPa, unless otherwise specified.
Test Method
The sum of all compounds of carbon which contain at least one carbon to carbon bond, plus methane and its
derivatives.
United States Environmental Protection Agency
Verein Deutscher Ingenieure (Association of German Engineers)

prepared for Alinta Energy - Port Hedland
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Technical Description
Cogeneration Unit
JMS 624 GS-N.L
Grid Parallel with Island Operation
static Grid Code

C2213 Alinta Newman

Electrical output
Thermal output

4405
2664

kW el.
kW

Emission values
NOx

< 500 mg/Nm³ (5% O2) | < 190 mg/Nm³ (15% O2)
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0.01 Technical Data (at module)
Power input
Gas volume
Mechanical output
Electrical output
Recoverable thermal output (calculated with Glykol 3%)
~ Intercooler 1st stage
~ Lube oil
~ Jacket water
~ Exhaust gas cooled to 362 °C
Total recoverable thermal output
Total output generated
Heat to be dissipated (calculated with Glykol 3%)
~ Intercooler 2nd stage
~ Lube oil
~ Surface heat
Spec. fuel consumption of engine electric
Spec. fuel consumption of engine
Lube oil consumption
Electrical efficiency
Thermal efficiency
Total efficiency
Hot water circuit:
Forward temperature
Return temperature
Hot water flow rate
Fuel gas LHV

[2]
*)
[1]
[4]

kW
Nm³/h
kW
kW el.

100%
9 682
1 019
4 491
4 405

75%
7 413
780
3 368
3 299

50%
5 144
541
2 246
2 190

[9]

kW
kW
kW
kW
kW
kW total

1 581
434
649
~
2 664
7 069

977
387
565
~
1 929
5 228

456
343
473
~
1 272
3 462

kW
kW
kW

~
~
235

~
~
~

~
~
~

2,20
2,16
0,90
45,5%
27,5%
73,0%

2,25
2,20
~
44,5%
26,0%
70,5%

2,35
2,29
~
42,6%
24,7%
67,3%

°C
°C
m³/h

90,0
70,0
115,4

84,5
70,0
115,4

79,5
70,0
115,4

kWh/Nm³

9,5

[5]

ca. [7]

[2] kWh/kWel.h
[2] kWh/kWh
ca. [3]
kg/h

[6]

*) approximate value for pipework dimensioning
[_] Explanations: see 0.10 - Technical parameters
All heat data is based on standard conditions according to attachment 0.10. Deviations from the standard conditions can result in a
change of values within the heat balance, and must be taken into consideration in the layout of the cooling circuit/equipment
(intercooler; emergency cooling; ...). In the specifications in addition to the general tolerance of ±8 % on the thermal output a further
reserve of +5 % is recommended for the dimensioning of the cooling requirements.
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Main dimensions and weights (at module)
Length
Width
Height
Weight empty
Weight filled

mm
mm
mm
kg
kg

~ 13 800
~ 2 500
~ 2 900
~ 54 300
~ 55 500

Hot water inlet and outlet [A/B]
Exhaust gas outlet [C]

DN/PN
DN/PN

100/10
600/10

Fuel Gas (at module) [D]
Water drain ISO 228
Condensate drain
Safety valve - jacket water ISO 228 [G]
Safety valve - hot water
Lube oil replenishing (pipe) [I]
Lube oil drain (pipe) [J]
Jacket water - filling (flex pipe) [L]
Intercooler water-Inlet/Outlet 1st stage
Intercooler water-Inlet/Outlet 2nd stage [M/N]

DN/PN
G
DN/PN
DN/PN
DN/PN
mm
mm
mm
DN/PN
DN/PN

100/16
½''
~
80/16
100/10
28
28
13
150/16
~

kW
bar

4 491
24,00
Natural gas
94 | 80 d)
11,5
6,09
6 - 8 c)
10
70
2,16
0,20
80
95
~ 1000

Connections

Output / fuel consumption
ISO standard fuel stop power ICFN
Mean effe. press. at stand. power and nom. speed
Fuel gas type
Based on methane number | Min. methane number
Compression ratio
Min. fuel gas pressure for the pre chamber
Min./Max. fuel gas pressure at inlet to gas train
Max. rate of gas pressure fluctuation
Maximum Intercooler 2nd stage inlet water temperature
Spec. fuel consumption of engine
Specific lube oil consumption
Max. Oil temperature
Jacket-water temperature max.
Filling capacity lube oil (refill)

MZ
Epsilon
bar
bar
mbar/sec
°C
kWh/kWh
g/kWh
°C
°C
lit

c) Lower gas pressures upon inquiry
d) based on methane number calculation software AVL 3.2 (calculated without N2 and CO2)
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0.02 Technical data of engine
Manufacturer
Engine type
Working principle
Configuration
No. of cylinders
Bore
Stroke
Piston displacement
Nominal speed
Mean piston speed
Length
Width
Height
Weight dry
Weight filled
Moment of inertia
Direction of rotation (from flywheel view)
Radio interference level to VDE 0875
Starter motor output
Starter motor voltage

kW
V

JENBACHER
J 624 GS-H101
4-Stroke
V 60°
24
190
220
149,70
1 500
11,00
9 533
2 111
2 564
17 100
18 100
92,70
left
N
20
24

kW
kW
kW
kW
kW
kW
kW

9 682
1 581
434
649
1 371
1 956
119

°C
°C
°C
kg/h
kg/h
Nm³/h
Nm³/h
mbar

362
~ 411
~ 458
24 530
23 018
19 401
17 520
50

kg/h
Nm³/h
mbar

23 857
18 461
10

mm
mm
lit
rpm
m/s
mm
mm
mm
kg
kg
kgm²

Thermal energy balance
Power input
Intercooler
Lube oil
Jacket water
Exhaust gas cooled to 180 °C
Exhaust gas cooled to 100 °C
Surface heat

Exhaust gas data
Exhaust gas temperature at full load
Exhaust gas temperature at bmep= 18 [bar]
Exhaust gas temperature at bmep= 12 [bar]
Exhaust gas mass flow rate, wet
Exhaust gas mass flow rate, dry
Exhaust gas volume, wet
Exhaust gas volume, dry
Max.admissible exhaust back pressure after y-pipe

[8]

Combustion air data
Combustion air mass flow rate
Combustion air volume
Max. admissible pressure drop at air-intake filter
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Sound pressure level
Aggregate a)
31,5
Hz
63
Hz
125
Hz
250
Hz
500
Hz
1000
Hz
2000
Hz
4000
Hz
8000
Hz
Exhaust gas b)
31,5
Hz
63
Hz
125
Hz
250
Hz
500
Hz
1000
Hz
2000
Hz
4000
Hz
8000
Hz

dB(A) re 20µPa
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB(A) re 20µPa
dB
dB
dB
dB
dB
dB
dB
dB
dB

103
90
97
103
101
96
95
94
96
97
123
109
111
121
116
117
113
113
120
103

dB(A) re 1pW
m²
dB(A) re 1pW
m²

126
194
131
6,28

Sound power level
Aggregate
Measurement surface
Exhaust gas
Measurement surface

a) average sound pressure level on measurement surface in a distance of 1m (converted to free field) according to DIN 45635,
precision class 3.
b) average sound pressure level on measurement surface in a distance of 1m according to DIN 45635, precision class 2.
The spectra are valid for aggregates up to bmep=24 bar. (for higher bmep add safety margin of 1dB to all values per increase of 1
bar pressure).
Engine tolerance ± 3 dB
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0.03 Technical data of generator
Manufacturer
Type
Type rating
Driving power
Ratings at p.f. = 1,0
Ratings at p.f. = 0,8
Rated output at p.f. = 0,8
Rated reactive power at p.f. = 0,8
Rated current at p.f. = 0,8
Frequency
Voltage
Speed
Permissible overspeed
Power factor (lagging - leading)
Efficiency at p.f. = 1,0
Efficiency at p.f. = 0,8
Moment of inertia
Mass
Radio interference level to EN 55011 Class A (EN 61000-6-4)
Cable outlet
Ik'' Initial symmetrical short-circuit current
Is Peak current
Insulation class
Temperature (rise at driving power)
Maximum ambient temperature

kVA
kW
kW
kW
kVA
kVar
A
Hz
kV
rpm
rpm

kgm²
kg

kA
kA

°C

TDPS e)
TD125-F2K9 e)
6 360
4 491
4 405
4 375
5 469
3 281
287
50
11
1 500
1 800
0,8 - 0,9
98,1%
97,4%
443,75
18 800
N
left
1,49
3,80
F
F
40

Reactance and time constants (saturated) at rated output
xd direct axis synchronous reactance
xd' direct axis transient reactance
xd'' direct axis sub transient reactance
x2 negative sequence reactance
Td'' sub transient reactance time constant
Ta Time constant direct-current
Tdo' open circuit field time constant

p.u.
p.u.
p.u.
p.u.
ms
ms
s

1,92
0,25
0,19
0,29
35
170
2,74

e) JENBACHER reserves the right to change the generator supplier and the generator type. The contractual data of the
generator may thereby change slightly. The contractual produced electrical power will not change.
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0.04 Technical data of heat recovery
General data - Hot water circuit
Total recoverable thermal output
Return temperature
Forward temperature
Hot water flow rate
Nominal pressure of hot water
min. operating pressure
max. operating pressure
Pressure drop hot water circuit
Maximum Variation in return temperature
Max. rate of return temperature fluctuation

kW
°C
°C
m³/h
PN
bar
bar
bar
°C
°C/min

2 664
70,0
90,0
115,4
10
6,0
9,0
1,70
+0/-5
10

The final pressure drop will be given after final order clarification and must be taken from the P&ID order documentation.
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connection variant H2

0.10 Technical parameters
All data in the technical specification are based on engine full load (unless stated otherwise) at specified
temperatures and the methane number and subject to technical development and modifications.
All pressure indications are to be measured and read with pressure gauges (psi.g.).
(1) At nominal speed and standard reference conditions ICFN according to DIN-ISO 3046 and DIN 6271,
respectively
(2) According to DIN-ISO 3046 and DIN 6271, respectively, with a tolerance of +5 %.
Efficiency performance is based on a new unit (immediately upon commissioning).Effects of
degradation during normal operation can be mitigated through regular service and maintenance work.
(3) Average value between oil change intervals according to maintenance schedule, without oil change
amount
(4) At p. f. = 1.0 according to VDE 0530 REM / IEC 34.1 with relative tolerances, all direct driven pumps
are included
(5) Total output with a tolerance of ±8 %
(6) According to above parameters (1) through (5)
(7) Only valid for engine and generator; module and peripheral equipment not considered (at p. f. = 0,8),
(guiding value)
(8) Exhaust temperature with a tolerance of ±8 %
(9) Intercooler heat on:
* standard conditions - If the turbocharger design is done for air intake temperature > 30°C w/o derating, the intercooler heat of the 1st stage need to be increased by 2%/°C starting from 25°C.
Deviations between 25 – 30°C will be covered with the standard tolerance.
* Hot Country application (V1xx) - If the turbocharger design is done for air intake temperature >
40°C w/o de-rating, the intercooler heat of the 1st stage need to be increased by 2%/°C starting from
35°C. Deviations between 35 – 40°C will be covered with the standard tolerance.
Radio interference level
The ignition system of the gas engines complies the radio interference levels of CISPR 12 and EN 55011
class B, (30-75 MHz, 75-400 MHz, 400-1000 MHz) and (30-230 MHz, 230-1000 MHz), respectively.
Definition of output
• ISO-ICFN continuous rated power:
Net break power that the engine manufacturer declares an engine is capable of delivering continuously,
at stated speed, between the normal maintenance intervals and overhauls as required by the
manufacturer. Power determined under the operating conditions of the manufacturer’s test bench and
adjusted to the standard reference conditions.
•
Standard reference conditions:
Barometric pressure:
1000 mbar (14.5 psi) or 100 m (328 ft) above sea level
Air temperature:
25°C (77°F) or 298 K
Relative humidity:
30 %
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• Volume values at standard conditions (fuel gas, combustion air, exhaust gas)
Pressure:
1013 mbar (14.7 psi)
Temperature:
0°C (32°F) or 273 K
Output adjustment for turbo charged engines
Standard rating of the engines is for an installation at an altitude ≤ 550 m and combustion air
temperature ≤ 41 °C (T1)
Additional Feature
Ignition time adaptation for 41°C < T1 < 46°C of maximum 2°CA - Possible when
temperature is higher than 41°C for max. 5% of the year
After 46°C, 2% de-rate per degree.

If the actual methane number is lower than the specified, the knock control responds. First the ignition
timing is changed at full rated power. Secondly the rated power is reduced. These functions are carried
out by the engine management system.
Exceedance of the voltage and frequency limits for generators according to IEC 60034-1 Zone A will lead
to a derate in output.

Parameters for the operation of JENBACHER gas engines
The genset fulfils the limits for mechanical vibrations according to ISO 8528-9.
The following forms an integral part of a contract and must be strictly observed: TA 1000-0004, TA 1100
0110, TA 1100-0111, and TA 1100-0112.
Transport by rail should be avoided. See TA 1000-0046 for further details
Failure to adhere to the requirements of the above-mentioned TA documents can lead to engine damage
and may result in loss of warranty coverage.
Parameters for the operation of control unit and the electrical equipment
Relative humidity 50% by maximum temperature of 40°C.
Altitude up to 2000m above the sea level.
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1.0

1

INTRODUCTION
Alinta Energy Development commissioned Herring Storer Acoustics to carry out acoustic modelling
of noise emissions for a proposed expansion of the Alinta Port Hedland Power Station. It is
proposed to add 14 Jenbacher reciprocating gas engines, to be contained within two engine halls.
The number of units operating may vary, this assessment is based on maximum capacity of all 14
units operating, in conjunction with the existing three GE Power Frame 6B Open Cycle units.
The Alinta Port Hedland power station is adjacent another power station operated by others.
Acoustic data for the adjacent power station is not available, therefore to be conservative it has
been assumed that both power stations contribute to noise received in the residential areas, and
the ‘significantly contributing’ requirements of Environmental Protection (Noise) Regulations 1997
section 7 (2) apply.
The nearest noise sensitive premises are approximately 4.4km to the east‐south‐east. The land use
surrounding the most significant residential receptors is predominantly classified as rural or
residential. An aerial view of the site and surrounding areas is shown in Figure 1.
The purpose of the assessment is to determine whether the project will comply with the
requirements of the Environmental Protection (Noise) Regulations 1997.

Alinta Power Station

FIGURE 1 – AERIAL VIEW OF SITE AND NOISE SENSITIVE RECEPTORS
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2.0

2

ACOUSTIC CRITERIA
The criteria used is in accordance with the Environmental Protection (Noise) Regulations 1997 (as
amended). Regulations 7 and 8 stipulate maximum allowable external noise levels or assigned noise
levels that can be received at a premise from another premises. For the highly sensitive area of a
residential premises, this noise level is determined by the calculation of an influencing factor, which
is then added to the base levels shown below. The influencing factor is calculated for the usage of
land within two circles, having radii of 100m and 450m from the premises of concern. The base
assigned noise levels for residential premises are listed in Table 3.1. The assigned noise levels for
other areas of a residential premises, commercial and industrial premises are fixed, as listed in
Table 3.1.
TABLE 3.1 –ASSIGNED OUTDOOR NOISE LEVELS
Assigned level (dB)

Type of premises receiving noise

Noise sensitive premises: highly
sensitive area (i.e within 15m of a
dwelling)

Time of day

LA 10

LA 1

LA max

0700 to 1900 hours Monday to Saturday

45 + IF

55 + IF

65 + IF

0900 to 1900 hours Sunday and public
holidays

40 + IF

50 + IF

65 + IF

1900 to 2200 hours all days

40 + IF

50 + IF

55 + IF

2200 hours on any day to 0700 hours
Monday to Saturday and 0900 hours
Sunday and public holidays

35 + IF

45 + IF

55 + IF

Noise sensitive premises: any area
other than highly sensitive area

All hours

60

75

80

Commercial premises

All hours

60

75

80

Industrial and utility premises
other than those in the Kwinana
Industrial Area

All hours

65

80

90

Note:

The LA10 noise level is the noise that is exceeded for 10% of the time.
The LA1 noise level is the noise that is exceeded for 1% of the time.
The LAmax noise level is the maximum noise level recorded.
IF = Influencing Factor

The “Highly sensitive area” of a noise sensitive premises means :
that area (if any) of noise sensitive premises comprising —
(a)
(b)

a building, or a part of a building, on the premises that is used for a
noise sensitive purpose; and
any other part of the premises within 15 m of that building or that part of
the building.

It is a requirement that noise from the site be free of annoying characteristics (tonality, modulation
and impulsiveness) at other premises, defined below as per Regulation 9.
Where the above characteristics are present and cannot be practicably removed, the following
adjustments are made to the measured or predicted level at other premises.
TABLE 3.2 – ADJUSTMENTS FOR ANNOYING CHARACTERISTICS WHEN MUSIC IS NOT PRESENT
Where tonality is present

Where modulation is present

Where impulsiveness is present

+ 5 dB

+ 5 dB

+ 10 dB

Herring Storer Acoustics
Our Ref: 25964‐2‐20156
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With respect to residential receivers, the noise emissions are unlikely to be tonal in characteristic
for the proposed power station, as the predicted emissions are not strongly tonal at a distance of
4.4km. In any case, for a ‘significantly contributing’ scenario the acceptable noise emission is an LA10
of 30 dB(A), which in the presence of normal background noise within the town site is unlikely to be
audible. The use of air conditioning is ‘the norm’ at Port Hedland, with condenser noise contributing
to an elevated background noise in many residential areas.
To be conservative, the ‘influencing factor’ has been based on rural and residential land use, with
an ‘influencing factor’ of zero applicable to the key receptors used for this assessment.
The most critical assessment parameter is the LA10 noise level ‘assigned level’ at the noise sensitive
premises. After adjustment for ‘significantly contributing’, the applicable the noise level to ensure
compliance is an LA10 of 30 dB(A) or lower during the regulation night period. During the day period
this increases to 35 dB(A), on the assumption that the power station will operate on Sundays and
Public Holidays, therefore this is the most critical day time condition.
The identified receptor locations for this assessment are:
TABLE 3.3 – KEY RECEPTORS
Designation

Description

Night‐time LA10 Assigned Level,
dB(A)

R1

New residential area south of South Hedland

35 (30)

R2

South Hedland residential area

35 (30)

R3

Wedgefield residential area

35 (30)

I1

Adjacent Power Station (Industrial)

65 (60)

I2

Adjacent Industrial site to west

65 (60)

I3

Adjacent Industrial site to north‐east

65 (60)

I4

Industrial Area near water treatment plant

65 (60)

Note: ( ) denotes compliance level at night where noise emission is ‘significantly contributing’.

3.0

METHODOLOGY
Noise levels were predicted using the acoustic software SoundPlan for worst case wind conditions
as per the DER ‘Draft Guideline on Environmental Noise for Prescribed Premises (May 2016)’ for
night or day operation, as applicable to the scenario being modelled.
Additional scenarios were also modelled under Port Hedland high temperature conditions, as high
ambient temperatures at night not do not provide conditions where a temperature inversion can
exist but do require that additional engine cooling radiators are operating.
It is noted that ‘worst case’ wind conditions refer to conditions where there is a temperature
inversion in conjunction with light winds in the direction from noise source to receiver, resulting in
effective sound propagation to receiver locations. During the day and during night periods when
ambient temperatures are elevated, atmospheric conditions are not conducive to the formation of
temperature inversions.
Measurement of ambient noise has not undertaken as this was not considered necessary; this
assessment already considers the potential ‘significantly contributing’ adjustment at receptor
locations.

Herring Storer Acoustics
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The following noise sources were modelled:
Noise Source
Exhaust outlet for each Jenbacher Engine
Discharge louvres for engine halls
Engine radiator fans (each, 4 operating per engine)
Existing GE Frame 6B Gas Turbine (each)
Existing GE Frame 6B Gas Turbine Open Cycle exhaust stack (each)

LWA
89 dB(A)
101 dB(A)
91 dB(A)
106 dB(A)
108 dB(A)

The proposed power station expansion incorporates an acoustic specification to control noise
emissions. The specification:
●

Limits external noise levels at 1m from intake louvres and discharge louvres for the
building at ground level to 80 dB(A).

●

Limits noise levels adjacent rooftop cooling radiator units.

●

Limits noise emission from engine exhaust stacks through silencer selection with
acoustic performance specification.

Noise emissions for the existing gas turbines were based on previous site measurements and
acoustic data of the same model gas turbines measured at the Alinta Boodarie power station.
A number of operating scenarios were modelled. This is because the number of engine cooling
radiator fans depends on the ambient temperature. The scenarios were modelled in conjunction
with the operation of the existing Alinta gas turbines. The night inversion scenario was also
modelled with the contribution from the 14 Jenbacher reciprocating generators only, to
demonstrate the contribution from the expansion itself. The cumulative scenarios modelled were:
1.

Night – inversion: Commonly during cold conditions, four radiator fans / generator.

2.

Night – no inversion: Hottest night, 40 degrees. Six radiator fans / generator.

3.

Day – no inversion: Typical hot summer day 45 degrees. Seven (all) radiator fans/ generator.

Herring Storer Acoustics
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5

PREDICTED NOISE LEVELS
The predicted noise emissions under the range of environmental conditions is shown in Table 4.1.
TABLE 4.1 – PREDICTED NOISE LEVELS AT KEY RECEPTORS

Scenario

Operating
Scenario

Compliance
Criteria (**),

R1

R2

R3

LA10 dB(A)

LA10
dB(A)

LA10
dB(A)

I1

I2

I3

I4

LA10
dB(A)

LA10
dB(A)

LA10
dB(A)

LA10
dB(A)

LA10
dB(A)

Complies

200

Night – Existing
Only, inversion

30 / 60#

26

24

20

59

53

49

34

Yes

201

Night – Proposed
Generators Only

30 / 60#

15

13

9

48

47

45

25

Yes

30 / 60#

26

24

20

60

54

51

34

Yes

30 / 60#

24

22

18

60

54

50

32

Yes

35 / 60#

25

24

21

59

53

50

32

Yes

202

203

204

Night – Existing +
Expansion,
inversion
Night – Existing +
Expansion, hot
night, no inversion
Day – Existing +
Expansion, hot
day, no inversion

Note: Compliance 30 / 60# ‐ 30 dB(A) for residential receptors, 60 dB(A) for industrial receptors.

In comparing the predictions from scenarios 2 (inversion) with 3 and 4 (no inversion due to high
ambient temperature), it is evident that the noise emission associated with the increase in
operating equipment (cooling radiators) is not as great as the reduction in sound propagation
associated with not having a temperature inversion.
The noise emissions under all scenarios is shown to comply with the regulation ‘assigned levels’
after adjustment for ‘significantly contributing’ under regulation 7 (2). This assessment has been
applied as noise emissions from the adjacent power station are not able to be modelled, and the
approach undertaken is conservative. There are also likely to be noise emissions to residential
receptors from the air conditioning systems of adjacent premises on some occasions, therefore the
issue of ‘significantly contribution’ can arise even if the noise emission from the adjacent power
station is not significant.
During the day period the predicted noise emissions are significantly below the regulation ‘assigned
level’ and compliance is predicted with a comfortable margin.
Noise contour plots for the various modelled scenarios are attached in Appendix A.
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CONCLUSION
Alinta Energy Development commissioned Herring Storer Acoustics to carry out acoustic modelling
of noise emissions for a proposed expansion of the Alinta Port Hedland Power Station. It is
proposed to add 14 Jenbacher reciprocating gas engines, to be contained within two engine halls.
The number of units operating may vary, this assessment is based on maximum capacity of all 14
units operating, in conjunction with the existing three GE Power Frame 6B Open Cycle units.
The Alinta Port Hedland power station is adjacent another power station operated by others.
Acoustic data for the adjacent power station is not available, therefore to be conservative it has
been assumed that both power stations contribute to noise received in the residential areas, and
the ‘significantly contributing’ requirements of Environmental Protection (Noise) Regulations 1997
section 7 (2) apply.
The nearest noise sensitive premises are approximately 4,400m to the east‐south‐east. The land use
surrounding the most significant residential receptors is predominantly classified as rural or
residential.
The most critical assessment parameter is the LA10 noise level ‘assigned level’ at the noise sensitive
premises. After adjustment for ‘significantly contributing’, the applicable the noise level to ensure
compliance is an LA10 of 30 dB(A) or lower during the regulation night period. During the day period
this increases to 35 dB(A), on the assumption that the power station will operate on Sundays and
Public Holidays, therefore this is the most critical day time condition.
The proposed power station expansion incorporates an acoustic specification to control noise
emissions.
A number of operating scenarios were modelled. This is because the number of engine cooling
radiator fans depends on the ambient temperature. The scenarios were modelled in conjunction
with the operation of the existing Alinta gas turbines.
The noise modelling shows that under temperature inversion conditions, maximum propagation of
Alinta Power Station noise occurs. During hot periods a temperature inversion cannot occur,
however the increase in operating equipment (cooling radiators) is not as great as the reduction in
sound propagation associated with not having a temperature inversion.
The noise emissions under all scenarios are shown to comply with the regulation ‘assigned levels’
after adjustment for ‘significantly contributing’ under regulation 7 (2). This approach is
conservative. There are also likely to be noise emissions to residential receptors from the air
conditioning systems of adjacent premises on some occasions, therefore the issue of ‘significantly
contribution’ can arise even if the noise emission from the adjacent power station is not significant.
During the day period the predicted noise emissions are significantly below the regulation ‘assigned
level’ and compliance is predicted with a comfortable margin.

APPENDIX A
NOISE CONTOUR PLOTS

