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1 Introduction

This report summarises the stakeholder and community consultation activities that EnergyAustralia has
completed ahead of the modification and installation of the Plume Dispersion Device (PDD) at the
Tallawarra B Power Station. These activities have built on the work completed during the project’s
Environmental Impact Statement exhibition and demonstrate how EnergyAustralia has continued to

engage with community members and stakeholders, and how these groups have influenced the project.

1.1 Plume Dispersion Device

Tallawarra B Power Station is being built to the immediate east of the existing Tallawarra A Power Station
on the western edge of Lake Illawarra, approximately 4.5km northeast of Shellharbour Airport. Tallawarra
B is the first open cycle gas turbine (OCGT) in Australia which will be hydrogen enabled and one of the
first in the world. The OCGT was the chosen design over a combined cycle gas turbine (CCGT) because it
is faster to start and can provide electricity into the grid more quickly when there is high demand.
Exhaust gases from the OCGT will be discharged via a stack which will have a PDD.

The PDD sits on top of the Tallawarra B Power Station exhaust stack.

Generally, PDDs have a number of outlets which allow the exhaust gases from the turbine to travel out of
the stack in a number of locations, allowing the exhaust gases to mix with the outside air more quickly,
cooling the air and slowing down its rise. PDDs are used for a number of different applications all over the
world, including exhausts on naval vessels and cruise ships, offshore oil platforms, and other power
stations.
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In focus: Other Australian airports operating near plume sources

Tallawarra is just one example of a plume source near an airport. Others include:
e Bankstown Airport, which is about 8km from Smithfield Power Station
Brisbane Airport, which is about 4km from Incitec Pivot Fertilisers on Gibson Island
Broome Airport, which is about 4km from Broome Power Station
Bullawa Aerodrome is 8km from Uranquinty Power Station
Darwin Airport, which is about 10km from various LNG plants
Gladstone Airport, which is about 10km from various LNG plants and less than 2km from
Gladstone Power Station
Newcastle Airport, which is about 10km from Tomago Aluminium
Oakey Airport, which is about 5km from Oakey Power Station. Oakey Airport includes an
Australian Army aviation training centre
RAAF Amberley Base, which is about 10km from the Swanbank Power Station

1.2 Approach and Engagement Objectives

The objectives of the communication and engagement activities ahead of an investment decision were to:

e Inform and advise the community and stakeholders on work being completed on the Tallawarra B
Power Station and how the project team were working to meet the provisions of the project’s
Conditions of Approval, specifically Condition 1.6.

e Engage with the community and stakeholders on the PDD and address any points of concern.

e Encourage ongoing participation in the conversation about the PDD, especially with regard to aviation
safety.

1.3 Community Communications Plan

An overarching Community Communications Plan was prepared to support the Tallawarra B Power Station
project. The Plan outlines different phases and methods of engagement. This Plan was used as a guiding
principles document to the engagement completed on the PDD.

An overview of the purpose, activities, and outcomes of this engagement phase are provided below.

Purpose Activities Outcomes

Inform community and Community newsletters, PDD Community understands the
stakeholders of how the PDD frequently asked questions fact process that EnergyAustralia has
operates in the context of sheets, individual briefings followed and the role the PDD
Tallawarra B plays as part of the safe

operation of the Tallawarra B
Power Station.

Seek feedback from the key Collaboration on key issues Stakeholder buy-in and

stakeholders acceptance that EnergyAustralia
has listened to their concerns
and worked through key issues.

Strengthening partnerships Willingness to continue to

with key stakeholders cooperate into operation with a
partnership underpinned by
mutual respect.
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1.4 Summary of Engagement Activities

Stakeholder engagement with government agencies, local governments and state-owned corporations
and entities, the Shellharbour Airport, and the local community commenced in 2021. EnergyAustralia’s
engagement approach on the PDD has been split into two phases. Phase 1 predated project construction
and was predominantly focussed on informing stakeholders and the community about the project and its
key features. This phase included engagement with Shellharbour City Council to agree on an Aviation
Impact Assessment Report which documented aviation mitigation measures to be implemented.

Phase 2 (the focus of this report) commenced in February 2023 and was focussed on key stakeholders

before expanding to include the wider community.

Engagement in phase 2 is ongoing and is occurring through a number of different forums, including

one-on-one engagement and working groups.

The Tallawarra Community Liaison Group has met in-person twice (March and August 2023) and received

a briefing on the PDD on both occasions.

Community engagement was conducted through:

Activity Outcome

Stakeholder briefings

Discussions were held with a variety of
stakeholders including government agencies,
businesses, industry bodies, and tourism and
community groups as well as elected
officials.

Quarterly Project Newsletter

One newsletter was released during the
consultation period (July 2023).

Frequently Asked Questions Documents

The project team has published a PDD FAQ
document and a Civil Aviation Safety
Authority Advisory Circular FAQs

Website
(energyaustralia.com.au/tallawarra-b)

The project’s dedicated website continues to
be a powerful ongoing source of information
for the community and stakeholders and this
was updated with the latest information.

13 key stakeholders from a variety of groups were
contacted and briefed in person.

Each edition of the newsletter distributed to 2,500
households and businesses in the local.

The local community has access to high quality and
accurate information quickly and easily, which
explains challenging concepts in Plain English.

The local community has access to information
quickly and easily.
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2 Details of Engagement
2.1 PDD Frequently Asked Questions Document

In May 2023, the project team published a Frequently Asked Questions (FAQs) document about the PDD.
This detailed the development of the PDD, the process through which the PDD, and ultimately the
operation of Tallawarra B, would be approved. This FAQs document was published on the project’s
website and provided to key stakeholders and interested groups. Infographics which simplified the
information were developed to improve the broader understanding of the PDD.

Plume vertical velocity Exhaust gases leaving the PDD

Without PDD With PDD

Side view

700 feet -———
Above mean
sea level

Less than
. 6.1 metres/second

More than
6.1 metres/second

Top view

2.2 Tallawarra Quarterly Newsletter

In July 2023, the project newsletter was distributed to 2,500 letter boxes surrounding the Tallawarra
Power Station. This quarterly newsletter keeps the community informed with the latest project
information. The July edition featured a story on Tallawarra B’s progress, including DPE’s approval of the
PDD and next steps in the testing and commissioning of Tallawarra B.

Catch up on all
things Tallawarra

Scan to read our July
Community Newsletter
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2.3 Key stakeholder briefings

During the project’s construction, a number of meetings were held between the project team and key
stakeholders. Objectives of these meetings included project updates, addressing project interfaces and
identifying issues, concerns or suggestions for improvement.

Since the beginning of 2023, 13 key stakeholders were provided with the opportunity to be briefed on
Tallawarra B and the PDD and any implications for their organisation.

Key project stakeholders include:

e Wollongong City Council

e Shellharbour City Council

e Federal and State Members of Parliament
e Department of Planning and Environment
e Department of Regional NSW

e Environmental Protection Agency

e Greater Cities Commission

e Civil Aviation Safety Authority (CASA)

e Shellharbour Airport (and airport users)

e Regional Development Australia (Illawarra)

2.4 Shellharbour City Council and Shellharbour Airport

Our engagement with Shellharbour City Council and Shellharbour Airport has significantly increased over
the last six months. This is especially true of our engagement with the Shellharbour Airport Management
and the Shellharbour Airport Users Group.

An overview of these meetings is provided overpage.

Meeting Date Meeting Topics

5 April 2023 Introductory Session with Airport Management
Discussion of the peer review process

Next steps for EnergyAustralia in seeking DPE
approval

3 May 2023 Briefing to Mayor, Councillors, and Senior Leaders
at Council including Airport Management

Discussion of the peer review completed by GHD,
Aviation Mitigation Measures, and CASA Advisory
Circulars

17 May 2023 Shellharbour Airport Users Group, Airport
Management and other Council staff at Tallawarra.
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Meeting Date Meeting Topics

Project team took the Users Group through the
history of the PDD, its design development, the
modelling, and the GHD peer review.

Information on the Aviation Mitigation and Safety
Measures was also presented.

15 August 2023 Briefing to Mayor, Councillors, and Senior Leaders
at Council

Following the project team’s last meeting with Council on 15 August 2023, EnergyAustralia has
corresponded regularly with Shellharbour City Council CEO Mr Mike Archer who raised a number of
concerns on Council’s behalf. EnergyAustralia provided a comprehensive response to Council’s concerns.

As noted above, the project team hosted the Shellharbour Airport Users Group at Tallawarra Power
Station on 17 May 2023 to provide an in-depth briefing on the project’s development, the PDD, and the
proposed Aviation Mitigation and Safety Measures. The briefing was provided by the Tallawarra B Project
Director, supported by specialist consultants who advised EnergyAustralia on the design development of
the PDD, completed the modelling of the plume and the impact of the PDD on its velocity, and advised on
the aviation mitigation measures proposed. This briefing was part of the pilot awareness required as an
aviation mitigation measure agreed with Shellharbour City Council in the Aviation Impact Assessment.

The two and a half hour briefing was followed by a brief tour of Tallawarra Power Station, including a look
at the construction progress of Tallawarra B.

A copy of the presentation to this group is provided as an Appendix to this Report.

Since this meeting, the project team has had an ongoing dialogue with the Airport Users through the
Airport Management. This has included a willingness to hear any suggestions they may have regarding
additional aviation mitigation and safety measures.

The project team and Airport Management have corresponded on a fortnightly basis to ensure both
parties are up to date with the latest information.

2.5 Civil Aviation Safety Authority

EnergyAustralia has been working with CASA through the NSW Department of Planning and Environment
(DPE) on the plume velocity and the PDD. This engagement predates construction commencing in 2021.
For clarity, DPE is the approval authority and had taken advice from CASA as the subject matter expert
and government authority in this field regarding the project’s need for compliance with its advisory
circulars.

On 27 March 2020, CASA advised that if the plume velocity at 700 feet above mean sea level (AMSL)
does not exceed 6.1 metres per second (m/s), the risk to aviation is considered to be at an acceptable
level of safety.

CASA's Advisory Circular (AC) 139-05 v 3.0 Plume Rise Assessments is based on the use of the TAPM
plume rise model. CASA has also relied on the Spillane plume rise model when providing advice to land
use planning authorities.
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The AC is predicated on plumes from a vent with a Gaussian vertical velocity distribution, and therefore
the peak velocity of the plume will be twice the average velocity of the plume. It was CASA's position that
if the plume average vertical velocity at the Critical Plume Height does not exceed 6.1 m/s (i.e. with a
plume peak vertical velocity of 12.2m/s), the risk to aircraft operations is considered to be acceptable.

A February 2020 Plume Rise Assessment Report was based on the use of the Spillane model applied to a
plume dispersion device (PDD) called a stack top plume diffuser. This report concluded that the plume
average velocity at 700 feet would be approximately 5.6m/s.

Subsequent reports completed by specialist consultants engaged by EnergyAustralia and independent
peer reviews completed by GHD confirmed that the PDD as currently designed met the requirements of
CASA'’s Advisory Circular (AC) 139-05 v 3.0 Plume Rise Assessments (now superseded) and the revised
Advisory Circular 139.E-02 v1.0 Plume rise assessments.

To satisfy Condition 1.6 of the project’s planning approval, EnergyAustralia (or its specialist consultants)
has prepared the following reports and assessments:

e The Tallawarra B OCGT Aviation Impact Assessment — April 2020

e Supplementary Plume Rise Assessment for the Tallawarra B Power Station Aviation Impact
Assessment — December 2020

e GHD Independent Review of Supplementary Plume Rise Assessment for the Tallawarra B Power
Station Aviation Impact Assessment - March 2021

e Further GHD Independent Review of Supplementary Plume Rise Assessment for the Tallawarra B
Power Station Aviation Impact Assessment - July 2021

e Final GHD Independent Review of Tallawarra B Power Station Review of CFD Plume Rise Assessment -
April 2023

In March 2023, CASA advised that it does not have a role in approving the PDD and that DPE should refer
to its Advisory Circular for any further guidance.

2.6 Tallawarra Community Liaison Group meeting

The Tallawarra Community Liaison Group was formed in 2006 to provide advice and encourage
discussion, ideas and collaboration from a range of key government and local stakeholders. During the
most recent consultation on the PDD, two meetings were held (March and August 2023). An update on
the PDD was provided at both meetings, including a presentation from the Project Director.

2.7 Project Website

The project website (www.energyaustralia.com.au/tallawarra-b) is an ongoing source of information,
resources and updates for community members and stakeholders. The latest details about Tallawarra B's
progress, including information on the PDD, is clearly featured and readily available.

The project contact points included the project information line (1800 574 947) and email address
(tallawarra.community@energyaustralia.com.au) which were available during the consultation period.
Community and stakeholders were encouraged to contact the project team to discuss any questions or
concerns they may have.
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Appendix

Presentation to the Shellharbour Airport Users Group -
17 May 2023
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Shellharbour Airport Users Group
Briefing

(o> EnergyAustralia

: LIGHT THE WAY

Acknowledgement of Country

EnergyAustralia acknowledges
Aboriginal and Torres Strait
Island peoples as the traditional
custodians of this country and
recognise and respect

their connection to culture, land
and unity.
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Presentation Summary

Overview of PDD history and process to comply with Condition 1.6
Final design and impact on previous modelling
overview of GHD independent review results

CASA aadvisory circulars

CFD mode! Input and outputs for Initial and calm wind scenarios

Next steps and timeline (o trergyiaras

Lt -

History Overview &
Process to Comply
with Condition 1.6
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Tallawarra B Project & Plume Rise Assessment

Timeline - historical
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Approval Process to Comply with Condition 1.6

As required by DPE, GHD has undertaken an incependent review of the DD CFD modelling to
demonstrate our compliance with condition 1.6, prar to instasiation of the PDD. The CFD modeling
was undertaken In accorcance with the rules and requirements for aviation safety set by CASA,

nciuding CASA acvisory orculars.

Two metecrological conditions {Wnitie? and “calm’ wind conditions) that have previously been
moceiing and reviewed have been ouded In the Independent review as per DPE advice.

The independent review has been submitted to DPE (who reviewsd and consuted with
stakeholkders). DPE has nformed EA we have satisfied conation 1.0 such that we can instad the

POD.

A serfes of further activities (eviation mitigatian activities, plume valdation monitoring program,
plume rise performance guarantee test, operational noise monitoring) will be need to be approved

pnar to COD to complete the full requirements of condit'on 1.6.

The plume validation monitorng program will be based on measurements upstream of the PDD,

and CFD modeling

December 2020 Report Peer Review

+ The original plume rise assessment methodology
used 5 consecutive years of TAPM modelling to
predict plume rise from TBPS. However, TAPM does
not have the capabllity to model a plume with a non-
vertical release.

« Therefore, a Computational Fluld Dynamics (CFD)
model has been usad. CFD models have the
capability to model exhaust plume attributes in high-
resolution and provide 3 detalled spatial grid of
plume parameters with height.

« The results of CFD modelling were reported in:
Supplementary Plume Rise Assessment for the
Tallawarra Power Station Aviation Impact Assessment
(Dec 2020).
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December 2020 Report Peer Review (2)

* GHD undertook an Independent peer review of the CFD
mooeiing.

* The Peer Review found that:

The average plume velodty at 700 it AMSL would not exceed 2
critical pume velocity of 6.1 metres/secang

The performed CFD model applied meteorological data that
are representative of 93.5" percentfie condibons for plume
rise and worst-case for a plume dispersed throogh the Plume
Dispersion Device (PDD)

Compilance with the oitical plume velocity defined by CASA
nac been demonstrated.

* However, the CFD model fies were not examined, and CASA were
concerned that calm condition scenarios were not incuded In the
meteoralogical conditions.,

* CASA reguested that 2 csim wind scenario be considered.

(?/ Energyiasiras
LT T ey
9

Calm Conditions Scenario Methodology

+ CFD modelling = computationally intensive and, practically, cannat be performed over all
meteorciogical conditions that may occur at a particular location.

*  The supplementary plume rse assessment acdressed this by using the TAPM modeding ta
identfy the meteorological conditions that are most important for generating higher plume
velocities and using that profile in the CFD moded (CFD 1) - eguivalent to 93.9% percentfie
plume rise velocity.

*  The follawing was conducted to address CASA's request to consider & calm wind case:

* A calm wind was defined In accordance with cammon practice as a wind speed that is less
than 1 knot {0.51mys
*  The TAPM modelling was used to identfy appropriate caim wind cases where the folowing
conditions hold true:
*  Plume rise veloclty is equel to or greater than the 99.9% percentiie
¢ Wind speed at 700t 5 jess than 0.31mys
+  Wind speed at heights less than 700 are less than 0.51mys
+ Profies sultable for CFD modeling - e.g. greater than Om/s and
absence of dramatic wind direction changes. e
BT
10
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Calm Conditions Scenario Methodology (continued)

*  Two soditional CFD cases were chosen:
CFD 1 was the nearest calm wind case to the 99.9° percentiie whiist meeting the criteria.

CFD 2 had lower wing speeas relathve to CFD 1 but higher ambient temperature at ground
leved to 700M.

¢ CFD 2 produced lower plume rse velodties than CFD 1 and so an acdibonal hypothetical caim
case (CFD 3) was produced to investigate.,

¢ CFD 3 combines the caim winds of GFD 2 and the temperature profile of CFD 1

* CFD modelling of the two adotional calm wind cases was conducted snd presented by Stacey
Agnew (2021).

(653 Ria s M)

il Ren. Wind speed T
(m/s} (&)
CFD1 Previcus (Stacwy Agnew, 3020 2 14
CFD2 Calm wing 0.4 »7
cFD3 trypothetical morst-case 0.4 145

e g

11

Wind speed profiles for top 44 plume velocities
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Temperature profiles for top 44 plume velocities

(} Lnergyiasiras
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Final design and
impact on previous
modelling
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Pre-FID: Initial Concept Design
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Final Detail: PDD Design

- =u

(} Lnergyiasiras
o LT T

Overview of GHD
independent review
results
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CASA Advisory Circulars

*  The arginal plume rise asssssment used the AC 1339-03 v3.0 plume average vertical vesocity
oiteria or critical plume velocity (CPV) of 0.1 mys to determine significance to aviation.

* In s previous peer review GHD recommenced that the assessment aganst the CPV be
concucted by dividing the peak velocity (produced by the CFD model) by 2. CASA agreed to
this recommendation.

* CASA requested the assessment de made at 700t and above. The CFD modeling summarises
resuits at 0301, 700 and 1000M.

* In May 2022, CASA pudlished & draft AC 139.E-02 v1.0 and opened a public consuitation
process on 3 May 2022 that concluded on 20 May 2022

* Draft AC incorporates the MITRE Exhaust Plume Analyzer (EPA) and provides further detall on
the roles of CASA and the Land Use Planning Authority In the assessment and approvals
process of activities that may affect the safety of aircraft operations.

¢ CASA racetved 33 responses as a result of the consultaton
* CASA pubiished a draft version of AC 139.E-02v1.0 on May 2022 and a final version on March

2023.
G AuaT Tt
[ 3

19

CASA Advisory Circulars

*  Key festures of AC 139.E-02 v 1.0:
MITRE EFA to determane probabiiity of moderate and severe turbulence due to a vertical
plume without engineering modfications.
The following probebiity and turbuience threshold levels apply.

M A ot Rt ol
Lo - |

Liparasm mriwon e o ghws 1 x 0) il
-y

i
]
i
i

r

v tor LR g g 4 0D
[ TSRO BT )

Section 2.5 deals with assessments of stacks with engineering modifications - Tallawarme B

| C I~ ey

20
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CASA Advisory Circulars

* Section 2.3 of the AC deals with stacks with engineering modincations such as the PDD
propased for Taliawarrs B.

*  Paragraph 2.5.1 states that stacks with engineering modifications cannat be used to assess risk
levels directly and CFD modeding is reguired before the EPA can be used.

*  Parsgraph 2.3.2 states that, If a8 LUPA requests comment from CASA, it may engage an
Independent consutant on a full cost recovery basis in order to provide comment to the LUPA.

* Pa h 2.5.3 provides that alter , CASA can provide advice on the height above
which the average piume veiocity shoukd not exceed 0.1m/s. CASA has previously advised that
the relevant height is 700t and above. Faragraph 2.3.3 provioes an aternative method for
assessing the plume rather than CASA using the EPA following CFD modeing under paragraph

2.3.1.
* EA has engagec GHD to prepare an independent peer review to assist DPE (the LUPA) to
evaluate the validity of the CFD W end the R 20y peragraph 2.3.3.

*  Paragraph 2.3.4 appbes to non-aligned/nonuniform stacks - not relevent to Tedawarra B.

Energyiasiras
€ fme e
- Stacwy Agnew has oo "G of the POD.
*  Varticsl veiocies st 530 %, 700 it snd 1,000 ft for Mhree metsomisgicsl scunarcs produced by CFO madeling
wrw cresanted below
*  For each scemann, the CFD modeling found that the verticss velocly is less tham the requirwment spectied in
paragraps 2.5.3 of the AC - 6.1m/s
*  Weslat the probatsifty thembold doss not 2pply Under peragraph 333 of the AC, GHD' peer review conciades
that Talamerra B with the modifiet FOD ™ _shoaks aiso conply with the CASA grobasiity Sweshold ertenen.”
*  The iolowng tatse provides the sammary of resus from GHO's peer review [pesk crilical and average - peok
Gvised by two).
G Maximum plume vertical velodty (m/s)
Joon 1,000n >l000n
CFD1  Pruvious [Stacey Agnew, J020) L1 we
CFD2 Cabm wind aa a3
CFD 3 Mypothetical warst -cane wme "e
Scenario Case —
J00m 1,000 1t
CFD1  Pravisus (Stacwy Agnew, 2030) 48 54
CFD2 Catm winet 44 .2
CFO3 Hypothetcal warst-cass ES ] EY ]
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CFD Modelling Results

*  The peak vertical velooty profiles across the plume st a height of 700 ft (AMSL) are shown
below for the three CFD cases.

CFD 2

i

Oq
&

i)

...
°

=

(2]
:
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Independent Review of Caim Conditions Scenario
CFD Modelling (final V3B model)

*  GHD undertook an Incependent review of the CFD mocesing that wes completed as pert of the
calm conditions scenaric modelling for DO Anal design verson V3B,

*  GHD was reguested to veritfy and validete the CFD mode! methodology, assumptions used and
the moded outputs for both the Intial and calm conditions scenarios, Including the
meteoroiogical conditions considersd,

*  GHD foung that:
the selected OFD modefied meteoroiogical condtions are equivaient or exceed the
compliance requirements and represent conditions which are conducave to worst-case
{>»99.9" percentii=) plume rise
Based on the assumptions undertying the CASA plume rise assessment methodology,
compliance with 8.1 m/s critical plume velocity has been demonstrated at 630ft, 700 ft and
1000

| C I~ ey
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Plume Validation & Aviation Mitigation

*  PVMP has made significant progress.
* Uterature review, epproaches to cetermine the exhaust of the PODD,
and has been
* Acditional work 5 being conducted folowing the refease of the CASA advisory drcular (AC
139.E-02v1.0 - March 2023) and Nna@sation of the CFD modeding of the fNinal POD desipn.
* The tngger-action-respanse plan ioentifies:
The cata that will be collect=d during the operation of the gas-turbine (e.g., exhaust mass

flow, exhaust temperature, exhaust velocity, operational load, ambient temperature,
ambient wind speed, wind direction and atmaspheric stability)

The thr that the for the gas-turbine to cause an elevated vertical
velooty st 700t and above
The actions that will be by the in the event that the thresholds are

exceeded (e.g. modify load).

G f

25

Aviation Mitigation Measures

= Avistion lighting and markings will be installed on

the exhaust stack.

* A Performance test will be scheduled
23 500n as the plume symbol s in place on
aviation chasts.

«  These actvities will be completed and & report
provided prior to DPE 10 commencement of
operations.

*  sagh Activity Days: We would conssder high
activities days (Kee Wings Over lllawarra) price to
operation, howeves, this may not be possible If
the plant's operation was required to ensure
supply and stabilty of the NEM,

C oz
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Aviation Mitigation Measures

Plume rise SFC to 700FT AMSL BRG 010 DEG MAG
.ONM FM ARP.

ot Awareness Program & underway

(o tnergriasras

LT T
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Next steps and
timeline
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Conclusion & Next Steps

(} Lnergyiasiras
o LT T

Questions?
Thank you

7D

-~

EnergyAustralia

LIGHT THE maY
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NSW

GOVERNMENT

Acknowledgment: EnergyAustralia acknowledges the support of the NSW Government for the
Tallawarra B Power Station Project.

Public disclaimer: The views expressed herein are not necessarily the views of the NSW Government.
The NSW Government does not accept responsibility for any information or advice contained herein.
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