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The Element of Possibility™ % “Alcoa

1. Introduction

Developing and maintaining strong, mutually beneficial relationships with our stakeholders,
including in the communities where we operate,
We believe it is important to have transparent and regular dialogue with identified stakeholders

to ensure a mutual understanding of issues, concerns and opportunities. A Stakeholder
Engagement Framework guides Alcoa locations globally in their engagement activities,

including consultation for ongoing operations and projects.

Wagerup Alumina Refinery (Wagerup refinery) undertakes stakeholder engagement via a
range of different channels and forums including:

1 Stakeholder briefings 1 with local, state and federal government representatives
occur on a regular basis. The meetings are an opportunity for Alcoa to update on
business developments and for questions and concerns to be raised with the
company.

1 Wagerup Community Consultative Network (CCN) i this forum for two-way
discussion with interested parties typcially occurs every two months. The forum is
open to any members of the local community and is regularly attended by neighbours
and representatives from the Shires of Waroona and Harvey and South West
Development Commission. Summary notes of CCN meetings are published in the
Harvey Waroona Reporter (HWR).

i Advertorials i published in the HWR on a bi-monthly basis provide regular
information flow to the broader community about activities at the refinery and Alcoa
more broadly.

1 Employee and contractor communications i occur via a variety of different
channels including townhall meetings, newletter articles and briefings.

2. Section 46 Review of Conditions consultation approach

Consultation regarding the Section 46 Review of Conditions (S46 Review) has utiised Al c 0 a 0 s
existing stakeholder engagement channels, with discussions with relevant parties about the
potential refinery upgrade commencing in June 2018. Engagement occurred in two key
phases with the objectives as outlined below:

Phase 17 development of the S46 Review document
Objectives 1
Build awareness and understanding of:

T Al coab
T Al coab

evaluation of a potenti al upgrade pr

S
s request for a S46 Review of conditi ol
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Phase 21 post submission of the S46 Review document
Objectives 1

9 Continue to build understanding and awareness of the potential upgrade project;
9 Build awareness and understanding of the Ministerial Condition changes requested by
Alcoa and why;
1 Reassure stakeholders that safeguards would be in place to ensure environmental
factors were appropriately managed; and
1 Develop understanding of subsequent process and assessment steps including:
o0 Independent peer review of the proposed upgrade design
o0 Works Approval application including 21-day consultation period administered
by the Department of Water and Environmental Regulation
0 Investment decision by Alcoa.

The consultation approach recognised the elaborate consultation program undertaken as part
of the Environmental Review and Management Plan (ERMP) development in 2005 which
ultimately led to an environmental approval to produce 4.7 million tonnes per annum (Mtpa)
via Ministerial Statement 728.

Over 12 months five community working groups met to participate in the identification,
assessment and potential management of environmental factors associated with the proposal.
A broader range of stakeholders were also involved through regular communications, such as
newsletters, press articles, a designated website and a public open day during the preparation
of the ERMP. Further information about this process is available at
https://www.alcoa.com/australia/en/sustainability/wagerup-unit-three-project-ermp.asp
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3. Stakeholders

The following stakeholders have been engaged about the project and S46 Review process.

Stakeholders

Belezifsleniegiinn=iie - Shire of Waroona
9 Shire of Harvey
9 City of Bunbury
9 Shire of Murray
9 City of Mandurah
Refinery I Area A landowners
neighbours
Sl  Robyn Clarke MLA
9 Diane Evers MLC
I Steve Thomas MLC
1 Adele Farina MLC
9 Colin Tincknell MLC
91 Don Punch MLA
9 Colin Holt MLC
FederalGoverment i N R Ell ol Y [
T Andrew Hastie MP
Sliclss eeiicn  Department of Water and Environmental Regulation (DWER)
departments 9 Department of Jobs, Tourism, Science and Innovation (JTSI)
1 South West Development Commission
1 Peel Development Commission
CCN participants 1 Local community members
9 Local and state government representatives
Bl el s Residents of Waroona, Hamel, Yarloop, Cookernup, Harvey

members

WSl b thive 1 Residents of communities the Southwest region
members
Employees Wagerup refinery employees and contractors

Other Alcoa employees

Leschenault Catchment Council

Peel Regional Leaders Forum

Community Alliance for Positive Solutions (CAPS)
Bunbury Geographe Economic Alliance

= =4 -89 -9
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4. Communication activity and channels

A broad range of stakeholder communication activities was deployed to engage and inform
the community about the proposed project.

Activity Date Stakeholder / Description
Audience
CCN 24/08/2018 CCN participants Updates about Al coab
briefings 26/10/2018 potential upgrade project and the S46 Review
have been provided at every CCN meeting
14/12/2018 since the August 2018.
21/02/2019 Greater detail has progressively been shared
as it has become available, particularly during
12/04/2019 meetings in September and November 2019.
21/06/2019
19/08/2019
28/09/2019
08/11/2019
13/12/2019
Direct mail 19/09/2019 Neighbours Two letters were sent to stakeholders
18/10/2019 (Area A) advising:
Government

1. Alcoa had requested a S46 review of
conditions.

Other stakeholders 2. Al coads submi ssi on

available on the website for input.

stakeholders

The letters provided information about how to
obtain additional information including by
attending CCN meetings.

Alelepiislier - 23/10/2018  Waroona, Hamel, Details of discussions about the potential

11/12/2018 Yarloop, Wagerup Upgrade and S46 process were
Cookernup, Harvey published in the HWR as part of CCN meeting

18/02/2019 residents minutes.

09/04/2019

16/06/2019

20/08/2019

24/09/2019

05/11/2019

10/12/2019

Aelislpisigle)  31/10/2019 Waroona, Hamel, Advertorials were published in the HWR and

Yarloop, South West Times providing an overview of

29/10/2019 : S
Cookernup, Harvey the proposed upgrade project, an invitation to

05/11/2019 residents CCN and post meeting drop-in session.

Southwest region
residents
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Activity

Business
updates

Detailed
briefings

Technical
briefings
and update

Date

Sleleitzl el 23/09/2019

25/09/2019
04/11/2019
04/11/2019
05/11/2019
05/11/2019
10/12/2019

Various
dates
across 2018
and 2019

17/09/2019
22/10/2019
06/11/2019
29/11/2019
17/12/2019

28/06/2018
27/07/2018
30/08/2018
06/11/2018
18/12/2018
14/01/2019
02/07/2019
09/07/2019
26/08/2019

07/10/2019
25/10/2019
(Wagerup

Stakeholder / Description

Audience

Waroona, Hamel,
Yarloop,
Cookernup, Harvey
residents

Shires of Harvey
and Waroona

Peel Regional
Leaders Forum

City of Mandurah
JTSI

State and Federal
government
stakeholders

Bunbury
Geographe
Economic Alliance

Shire of Waroona
Shire of Harvey
JTSI

Di Evers MLC
Colin Holt MLC

EPA Services
DWER i Air
Quality, Noise,
Process Industries,

Air Services and
Policy branches

Agendas and invitations for the September
and November CCN meetings, and the drop-
in session were posted on the Waroona and
Yarloop Community Resource Centre
Facebook pages.

Alcoa has taken the opportunity to update
stakeholders on its evaluation of the potential
Wagerup Upgrade during general business
updates and meetings.

Detailed briefings were offered to key
stakeholders following submission of the
proposed condition changes to the EPA.
During these sessions, Alcoa provided
information about the proposed condition
changes, the scope of the potential upgrade
and next steps in the process.

Alcoa maintained strong contact with the EPA
and relevant branches of the DWER during
the preparation of the S46 document and
subsequent to its submission. Key topics of
discussions during meetings and a site visit
to Wagerup refinery have included:

S46 document review
2018 Emissions Inventory
OP-FTIR technology
Odour Guidelines

Air Quality Model

Part V Works Approval

=A =8 8 -4 -8 -1
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Activity Date Stakeholder / Description
Audience
site visit)
04/11/2019
15/11/2019
Drop-in 08/11/2019 CCN attendees Alcoa hosted a drop-in style information

session at the Yarloop Community Resource
Centre. Members of the Alcoa team were
available to describe the proposed project
and ministerial statement condition changes,
and answer questions. Information was
displayed on boards around the room and a
hardcopy handout or thumb drive copy of all
S46 documents was also available.

session Wider community

members

Website 18/10/2019 All identified The following documents were posted on
stakeholders Al coabds atwe bsi t e
www.alcoa.com/australia/wagerup-S46:

General public

9 Wagerup Refinery Summary Overview of
s.46 Supporting Document

9 Wagerup Alumina Refinery Request for
Section 46 Review of Conditions October
2019

1 Appendix 117 2018 Wagerup Refinery
Emission Inventory

1 Appendix 2 - Estimation of Volatile
Organic compound Emissions from 45K
Cooling Towers at Wagerup Refinery

1 Appendix 3 - Overview Design Report
Supporting Ministerial Statement 728
Section 46 Application
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5. Feedback from Alcoa initiated consultation

The Element of Possibility ™ “ AI coa

The following is a summary of the feedback and questions received by Alcoa during the

community consult ati on, al ong wi
Table 1 Key questions asked

Topic Questions and comments

Residue Will there be a requirement for
storage additional residue storage areas?

Will there be an increase in
residue storage area height?

Land Will the Wagerup Area A land
Acelensnle management boundary be
changed?

How many properties does Alcoa
own in Area B Yarloop? | hear
very few?

Air quality Will there be a reduction in air
quality and impact on local
community as a result of the
growth project?

Will emissions (VOC) increase as
a result of this project?

Noise Will there be an increase in noise
impacts from the extra production?

Additional Will there be a need to increase
mining mining?

Potential impact of the Willowdale
Mine Larego crusher move on
recreational activities in the area?

th the companyds respons

Response

Future residue storage requirements are not
within the scope of the S46 review process.

The current Long-Term Residue
Management Strategy (LTRMS) commits to
a maximum residue storage area (RSA)
height of 60 metres above average natural
ground level. There are no current plans to
amend this. Any proposal to change the
maximum height of the RSAs would involve
consultation through the LTRMS
Stakeholder Reference Group.

There are no plans to change any elements
of the Wagerup Land Management Plan
including the Area A boundary.

Alcoa owns less than 10 properties in Area
B Yarloop (less than 5% of property in
Yarloop Area B). Alcoa will sell these in due
course.

The proposed project is being designed to
ensure there is no overall increase in VOC
and odour emissions at the Wagerup
refinery.

Alcoa has committed to no increase in noise
from the refinery boundary as a result of the
upgrade project.

Any increase in refinery output will require a
increase in bauxite supply and therefore
mining.

Willowdale mine will continue to supply the
Wagerup refinery. Mining is planned to move
to the new Larego mine region in 2021
(south of the current mining operation).

Access to areas adjacent to mining
operations need to be managed to ensure
public safety. As a result, there may be
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some constraints on access to recreational
areas however Alcoa will seek to minimise

these.
Bauxite Will this mean the bauxite Alcoa has approval to export up to 2.5
exports previously exported will now be million tonnes per annum of bauxite until
processed? 2021. Any export beyond this time will

require further approval.

There were limited export shipments of
bauxite from the Willowdale mine in 2018.
Bauxite from Huntly mine is now supplied for

export.
Further Will ongoing consultation continue Updates will continue to be provided to the
ol as the project progresses? CCN, and where relevant using advertorials

and other methods. The Part V Works
Approval application process administered by
the DWER will provide an additional
opportunity for formal public comment.

3.3Mtpa v Do you have the technology today We will be required to undertake further

4.7Mtpa to manage VOC emissions if you work to develop the technology/emissions
decide you want to grow control techniques for any future growth to
production beyond 3.3Mtpa to 4.7Mtpa. This would be approved under a
4.7Mtpa? Part V Works Approval application.

Alcoa is not currently considering an
increase in production to 4.7Mtpa.

6. Feedback from EPA initiated consultation

EPA initiated consultation with relevant regulatory departments. Submissions made to the
EPA were made available to Alcoa and Appendix 1 providesAl coa s s.esponse

Further feedback was received via the EPA in December 2019 from the Air Quality Services
Branch and CAPS. Appendix2pr ovi des Al cxoabds response

In addition, the EPA received a letter from the Hon. Diane Evers MLC, dated 22 November
2019. The letter was made available to Alcoa in mid-December 2019. Alcoa met with Ms
Evers on 29 November 2019 to provide information on the proposed Wagerup Efficiency
Upgrade Project and amendments requested via the S46 Review. During this meeting, Alcoa
representatives responded to a number of questions which were similar in context to the
issues raised in her submission to the EPA.

7. Further stakeholder engagement activity

Alcoa sincerely thanks those people who have participated in consultation activities to date,
including through submissions to the Environmental Protection Authority (EPA).

Alcoa will continue to engage stakeholders on the section S46 process t through existing
stakeholder engagement channels.
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Appendix 1

Response to submissions provided to EPA

Branch (PIB)

Submitter Submission and/or issue Response to Comment
Air Quality

Process PIB views the s46 process and flow on outcomes as an 1 Noted

Industries i mportant input to the revi

L6217/1983/15 and providing greater accuracy and
certainty of the Wagerup Refinery air emissions.

Condition 8

PIB supports the concept of a Detailed Design Report
(DDA) subject to independent peer review as part of any
works approval application. This process is expected to
add an additional layer of rigour and certainty to
information Alcoa ultimately provides in a future works
approval application.

It is expected that the independent peer review process
can provide confidence that the DDA is in fact presented
in a works approval on the basis of accurate and reliable
base emission rates with best practice emissions control
measures to achieve design emission targets. PIB is of the
view that, the independent peer review is more important
on the basis of proposed deletion of specified emission
rate reductions from listed sources. Community groups
such as the Community Alliance for Positive Solutions Inc
(CAPS) have long demanded (e.g. appeals, application
submissions and Ministerial/CEO correspondence) the
implementation of independent auditing, certification and
review mechanisms for a range of regulatory issues
concerning Wagerup due to mistrust of government and
Alcoa. Itis expected the independent peer review step
would be a step towards addressing those concerns.

Based on the information above PIB does not support the
proposed change to condition 8-4, that a DDA is subject to
impendent peer review only if required by the CEO.

1 Alcoa agrees that subjecting the Detailed Design Reports required by
conditions 8-1 and 8-1A to independent peer review will add extra rigour
and increase confidence that expansion works will meet design emission
targets.

1 However, there may be expansions for the refinery in the future which do
not entail significant works or large increases in production or impact on
emissions and therefore may not be of a sufficient scale or impact to
require independent review.

M Alcoa consider that the CEO should have discretion as to when
independent review is required, as proposed in amended condition 8-4.

The DDAOG6s are based upon de
pollution control measures to minimise emissions from

expansion works and this does not clearly align with the

1 Alcoa supports the need for alignment between the Part IV conditions and
Part V processes and recognises the potential for differences of
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Submitter

Submission and/or issue

Response to Comment

risk-based assessment central

EP Act Regulatory Framework.

interpretation associated with ter
control me a s dasedassessanerd framaeworksko .

To address this as much as possible Alcoa has proposed a definition for
best practice i n c ®esdpracticeopolluti®n cangol
measures include technology, practices and equipment which are:

A proven r -sdaléapérdtien and@appliediim dimilar applications
to achieve lower emissions; and

A reasonabl e and pract i cabahdaiskgfi v e
health and/or amenity impacts from the emissions.

This definition recognises risk of health and amenity impacts as a
fundamental consideration in the evaluation of best practice pollution
control measures.

The potential for misalignment of condition 8 and the Part V process might
be further reduced by replacing t
wording of conditions 8-1 and 8-1A which states 6 b e s t pract
control measures employed to mini

Base emissions rates for production increases up to 3.3
Mtpa will be based on the Inventory Report. The Inventory
Report incorporates some data improvements including
increased understanding of 45K Cooling Tower VOC
emissions and odour concentrations, however proposed
further monitoring will not be completed for at least two
years. While PIB can potentially address further
monitoring objectives through its licence review and
conditions of a licence, this will unlikely address the more
immediate residual uncertainties in the emissions
inventory for a works approval application for expansion to
3.3 Mtpa expected from Alcoa in early 2020.

Alcoa considers this a critical matter in respect of clarity and certainty of
the approval process for the expansion of the refinery to 3.3 Mtpa, and
hence the refinery expansion project schedule.

Existing condition 8 outlines that the Detailed Design Report for expansion
wor ks shall set out the fAbase emi

refinery and the design emission targets for the expanded works design.
The existing condition defines fb
from monitoring from July 2002 to March 2004.

Al coa has proposed condition 8 be
rateso for exop38Mipa lwerbasedmn tke 2018 Emission
Inventory which includes all monitoring data up to 2018.

If condition 8 is amended to reflect the 2018 Emission Inventory as the
Afibase emission rateso but further
as part of the Part V Works Approval process, this would present a
significant inconsistency between the Part IV and Part V processes and
pose significant risk for the project.
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Submitter

Submission and/or issue

Response to Comment

1

For the reasons outlined below, Alcoa considers the 2018 Emissions
Inventory provides a sound and robust emissions base for evaluation of
any potential health and amenity impacts from expansion of the refinery to
3.3 Mtpa.

1. Substantial further monitoring has been carried out post the 2005
ERMP assessment and approval for the refinery expansion to
increase certainty of refinery emissions

MS 728 granted approval for expansion of the refinery to 4.7 Mtpa based
on the assessment using base emission data from 2002 to 2004, with a
conditon(9-1) requiring fAtwel ve addissionso
rate data for key sourcesodo with Kk
calciners, 25A tank vents, 35Atanks,35J t anks and c o(
Table below shows the extensive additional monitoring of these sources
since the 2005 ERMP.

Source No. sampling No sampling
runs 2002 - 2004 | runs 2005 -2018
Liquor burner 13 67
o VOCs
o odour 7 67
Calciners 46 261
o VOCs
o odour 35 264
25A Tanks 5 46
o VOCs
5 46
o odour
35A Tanks 3 29
o VOCs
0 28
o odour
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Submitter Submission and/or issue Response to Comment

35J Tanks 3 70
o VOCs

0 64
o odour
Cooling 24 20
towers
o VOCs 3 8
o odour

Alcoa recognised that emission estimates for the 45K Cooling Towers
presented the greatest uncertainty due to the practical difficulties of
sampling the emissions. As part of the Section 46 process, Alcoa therefore
undertook a mass balance approach for the 45K cooling tower emissions,
which has provided greater certainty.

The 2018 Emissions Inventory provides a substantial basis for setting base
emission rates for the refinery and the design emission targets for the
expansion works to 3.3 Mtpa. The extent of emissions data in the inventory
is significantly beyond that which would normally be collected to
characterise and quantify emissions from an industrial facility.

2. The expansion to 3.3 Mtpa will result in a reduction in VOC
emissions and effectively no increase in odour.

As shown in Table 2 of Appendix 3 of the Section 46 Document, there will
be an overall reduction in VOC emissions and effectively no increase in
odour from the refinery through the capture and destruction of emissions
from the Slurry Storage (25A) Tanks as part of the expansion works.

As also shown in Table 2 of Appendix 3 of the Section 46 Document and
summarised below, there will be only small increases in a limited number
of refinery sources as part of the expansion works.
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Submitter

Submission and/or issue

Response to Comment

Source

Estimated
increase in total
refinery
emissions from
expansion

Calciners

VOC +6%
Odour +6%

Cooling towers

VOC +2%
Odour +4%

Milling VOC +2%
Odour 0%
Seed filtration VOC +2%
Odour +1%
Sand separation VOC +1%

Odour +3%

Powerhouse

VOC +1%
Odour +1%

Slurry storage (25A)

VOC i 16%
Odour i 12%

The greatest increase in VOC emissions will be from the Calciners. As
indicated above, there has been substantial monitoring of Calciner
emissions so there is considerable certainty regarding emission estimates

from this source.

The greatest increase in odour will also be from the Calciners. However,
as shown in Figure 4 of the Section 46 Document, current peak odour rates
from the Calciners are less than half than they were in 2005 for the ERMP
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Submitter

Submission and/or issue

Response to Comment

assessment. Even with the small increase from the expansion to 3.3 Mtpa,
they will be still be substantially below previous levels.

Emission increases from other sources are estimated to be small.
Condition 10 requires an Air Quality Verification Plan to confirm design
emission targets are met.

3. There will be no new processes as part of the expansion works.

There will be no new bauxite refining processes as part of the expansion
works which could generate different emissions. The Bayer process used
at the Wagerup refinery is essentially the same as that used at most
alumina refineries and emissions from the Wagerup refinery are typical of
other alumina refineries.

There will be a new Calciner (No. 5) and new RTO for the Slurry Storage
(25A) Tanks. These adopt proven technologies operating in Alcoa
operations in Western Australia currently.

4. Substantial ambient air quality monitoring post the ERMP
assessment and approval of the refinery expansion.

A key issue at the time of the ERMP assessment was that there had been
only limited ambient air quality monitoring in the locality of the Wagerup
refinery, particularly for VOCs.

Two intense ambient air quality monitoring programs were carried out in
winter 2006 and winter 2009, including substantial VOC monitoring.

The monitoring programs have shown that concentrations of pollutants in
the Wagerup locality are low and well below health standards. There are
some short-term elevations in the concentration of some compounds
including NOx and acetone that are attributable to the Wagerup refinery,
however, the concentrations measured during these events are low and
substantially below levels which would normally cause odour nuisance.
For example, the maximum concentration of acetone recorded during the
studies was 10 parts per billion (ppb) compared to a health Effects Screen
Level of 2,500 ppb (DER 2009). The maximum one-hour NO: level
recorded was around 20 ppb compared to the NEPM health standard of
120 ppb (DER, 2009).
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Submitter

Submission and/or issue

Response to Comment

5. A conservative approach is adopted in the Health Risk
Assessment (HRA) of refinery emissions

The conservative approaches in the air quality modelling to predict ground
level concentrations of pollutants has been applied in previous HRAs for
the refinery. These conservative approaches are outlined at pages 34 and
35 of the Section 46 document.

An HRA was undertaken for the refinery, at the proposed 4.7Mtpa, which
showed that, even with the conservative approaches adopted, refinery
emissions are well below levels that would cause any:

o0 Acute health effects;
o Chronic health effects;
o0 Increased cancer risk.

6. Alcoa has implemented a substantial land purchase program to
allow any people who have concerns regarding emissions from
expansion of the refinery to leave the area.

As agreed with Government as part of the approval to allow expansion of
the refinery up to 4.7 Mtpa, Alcoa has implemented a substantial land
purchase program to allow any people who have concerns regarding
emissions from expansion of the refinery to leave the area. More than 600
properties covering an extensive area as shown in Figure 1 of the Section
46 Document have been purchased by Alcoa under the Land Management
Plan and Supplementary Property Purchase Program.

Alcoa is currently only proposing to expand the refinery to 3.3 Mtpa.
Increasing the refinery production in increments will provide benefits in
enabling emissions reductions to be monitored and verified in steps as
production increases, rather than in one large single-stage expansion to
4.7 Mtpa.

7. Low number of complaints concerning health symptoms
associated with the refinery.

As shown in Table 1 of the Section 46 Document, there has been a
pronounced reduction in complaints related to health symptoms from the
refinery since the ERMP assessment and approval of the refinery
expansion.

Page 7 of 18



Submitter

Submission and/or issue

Response to Comment

The low number for recent years are shown in the Table below.

2015 2016 2017 2018

Total no.
health 1 2 0 0
complaints

PIB notes part (i) and part (ii) of condition 8-5, particularly
wording such as fAwhere poss§g
are difficult to define and allow for subjectivity and
uncertainty. PIB notes that such wording is often the
subject of community frustration, who believe that it allows
Al coa to engage in Aproduct
the boarder Wagerup Unit 3 Expansion proposal
requirements of MS 728 and 1069. PIB suggests the EPA
consider amending or providing definition to this

ambiguous wording within condition 8-5 to provide clarity
under Part V of the EP Act, and for members of the public.
The comments above also extend to the same condition
wording used in condition 9-4 and 10-7.

Alcoa considers that the wording of conditions 8-5, 9-4 and 10-7 places
appropriate controls on the extent of individual works which may be
allowed to proceed without meeting the full requirements of all conditions.
The wording does not provide the CEO unfettered discretion in permitting
expansion works.

The term Asignificanto is
The term Awhere possibleod
practicable is defined in the EP Act

used cor
may iltea bt

Page14i i Al coa has i mplemented
Management Program for the Wagerup Refinery to enable
any people who have concerns regarding emissions from
the refinery to relocate away from the area.o

Clarify whether this is referring to the previous
Supplementary Property Purchase Scheme administered
by the W.A Government, and if so what types of emissions
from the refinery were considered.

As set out on page 12 of the Section 46 Document, property purchases
have occurred under both the Land Management Plan (properties in Areas
A and B) and also the State Government administered Supplementary
Property Purchase Program which enabled any property owners outside of
the Land Management Plan areas to also sell their properties if they had
concerns regarding the existing refinery operations or future expansion.
This was in Iine with the EPAOG6s r
the proposed expansion.

All landowners had the right to participate in the Supplementary Property
Purchase Program if they had any concerns regarding any emissions from
expansion of the refinery up to 4.7 Mtpa.

Page 20i 6 Wor k Pl anned to Furth

Further discussion is required around the timing, scope
and mechanism for implementation of the proposed
program of further monitoring.

Alcoa agrees that it would be beneficial to consult with DWER to prepare
a detailed Scope of Works and schedule for the work planned to further
validate emissions.
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Submitter

Submission and/or issue

Response to Comment

1 As indicated above however, Alcoa considers the 2018 Emissions
Inventory provides a sound and robust emissions base for evaluation of
any potential health and amenity impacts from expansion of the refinery to
3.3 Mtpa and does not consider the further validation work needs to be
completed as part of the approval process for expansion of the refinery to
3.3 Mtpa. The further emissions validation work is planned to be
completed within the next two years as set out in Table 2 (page 20) of the
Section 46 Document and will support any expansions beyond 3.3 Mtpa.

Page22i 6 Eval uation of VOC and
abat ement measur eso.

The evaluation (and future DDA) should also include
justification of reducing 25A tank emissions on the basis of
reduced receptor impacts.

1 As set out on page 24 of the Section 46 Document, as part of the 2005
ERMP assessment, Alcoa undertook air quality modelling to assess the
sensitivity of the predicted ground level odour concentrations to variations
in odour emissions from the different refinery sources (Environ, 2005b).
The modelling showed the Slurry Storage (25A) Tanks generally had a
higher capacity to affect amenity at receptors than odour emissions from
other sources.

1 The Wagerup air quality model is currently being updated and this will
support the Works Approval application to provide further justification of
the reduced receptor impacts of capturing and destroying VOC and odour
emissions from the Slurry Storage (25A) Tanks.

Condition 9

DWER undertakes a risk-based assessment based on a
source, pathway, receptor and potential impact
methodology and while modelling is not the sole input into
risk assessment, the absence of a satisfactory level of
accuracy and reliability in air dispersion modelling has

i nhi bited itptENRatake melningful risk
assessment of air emissions.

1 The work has shown the model performs well for most dispersion

1 Alcoa strongly disagrees with the view that the Wagerup air quality model
di spl aaybsseeamc eéi of a satisfactory | ¢
i nhi bits an abil ity ultigk assasamdne oft ark
emi ssionso.

1 Alcoa in consultation with the CSIRO and recognised competent air quality
modelling consultants has undertaken extensive work on developing and
verifying the Wagerup air quality model over some 15 yeatrs.

pathways. The work has concluded that there is some uncertainty in model
predictions for dispersion of near surface emissions from low level refinery
sources during night and early morning hours in light wind, stable
conditions (pathway 5). However, field monitoring has shown that
concentrations of VOCs during these conditions are generally no higher
than during other dispersion pathway conditions. Further, the field
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monitoring has shown pollutant concentrations are extremely low
compared to health guidelines during these events.

1 All models will have a degree of uncertainty and this of course should be
taken into consideration in decision making. In the case Wagerup air
model and HRA the following factors need also to be taken into
consideration:

1. The conservative approaches adopted in the air modelling as outlined
at pages 34 and 35 of the Section 46 Document;

2. The extensive ambient air quality monitoring undertaken in the locality
which has shown concentrations of pollutants well below health
guidelines consistent with the modelling; and

3. The health impact assessments of emissions from the Wagerup
refinery have been well within what are considered acceptable levels,
ie there is a considerable buffer between predicted ground level
concentrations of pollutants and air quality health guidelines.

1 The extensive air quality model development and verification work and
results of ambient air quality monitoring provide a very sound degree of
confidence for assessment of any potential health impact from expansion
of the Wagerup refinery.

There is a stated intent and requirement to compare
predictions in an updated model with the 2005 ERMP
predictions. While this may be a technical matter for AQS
to address further, PIB is of the understanding that
meaningful comparison may be limited, if not impossible
for a number of reasons. This was the case for 2014 air
dispersion modelling undertaken by Alcoa.

1 Condition 9-2 requires that information is provided on whether ground level
concentrations (GLCs) predicted by the updated air quality model are
consistent with those predicted in the ERMP assessment.

1 The predicted GLCs used in the ERMP were found to be acceptable in
terms of potential health and amenity impacts. Alcoa understands the
intent of condition 9-2 is to ensure that with improvements made in the
model since the ERMP, predicted GLCs are similar, therefore confirming
potential health and amenity impacts are still acceptable.

Page33i1 Al coads air emissiohs
modelling should consider the ground level concentration
val ues set o u tDraft Guiddlifeen A WE R §

Emissions (available here: https://www.der.wa.gov.au/our-

1 Alcoa notes D WE R ®maft Guideline on Air Emissions which is currently
open for consultation to 17 January 2020.
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work/consultation/open-consultation/552-draft-quideline-
on-air-emissions).

1 Alcoa will have regard to the Guideline in preparing its Works Approval
application and supporting documents for the refinery expansion to 3.3
Mtpa.

Condition 10

DWERO® s r e c e n tGuigeling: induktiy Rdydation
Guide to Licensing outlines a streamlined approach for
condition setting to transition through construction,
commissioning and time limited operational phases in a
works approval, subject to conditions including submission
of phase specific reports. This approach is subject to an
applicant providing sufficient information on the risk of
emissions during each phase to facilitate DWER risk
assessment, especially the commissioning and
operational phases.

The proposed change in condition 10-1 provisions for
submission of an Air Quality Verification Plan prior to
commissioning rather than prior to submitting a works
approval application. Consideration of an Air Quality
Verification Plan is likely to be an important input to a
works approval application risk assessment of
commissioning and operational air emissions. The
proposed change to condition 10-1 should be
reconsidered unless Al coabsg
works approval application to be for the construction
phase only.

1 Alcoa notes the recently published Guideline: Industry Regulation Guide to
Licensing and supports the intent of a streamlined approach for condition
setting to transition through construction, commissioning and time limited
operational phases in a works approval.

1 However, in the case of the proposed Wagerup expansion it is expected
construction will take some 18 months to complete and Alcoa considers it
is more appropriate to finalise the Air Quality Verification Plan during that
time, prior to commissioning. This will allow the plan to be based on the
most appropriate standards and technologies at the time. In line with this
Al coabs preference remains that t
commissioning.

1 However, Alcoa also recognises the benefits of presenting some
information on how design emission targets will be verified as part of the
Works Approval application for construction and will submit a draft
preliminary AQMP as part of the application. This AQVP would then be
finalised post consultation with key stakeholders and submitted as part of
the Works Approval for commissioning.

Notwithstanding the above comments, Condition 10 is
comprehensive and includes a requirement to implement
the Air Quality Verification Plan (Condition 10-3). On the
basis that the risk of air emissions during commissioning is
regulated under Ministerial Statement conditions, there is
a likelihood that DWER will not further risk assess or
impose works approval conditions on this aspect.

1 Noted.

PIB does not support the proposed changes to condition
10-2. The Air Quality Verification Plan should be subject to
independent peer review to provide independent
assessment of whether the performance verification

monitoring is adequate and fit for purpose with

1 Alcoa considers that DWER would have appropriate resources to review
the Air Quality Verification Plan. However, if DWER considers that
independent review is required, Alcoa agrees this can be undertaken.
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management procedures for achieving design emission
targets that are accepted as robust.

Social Surroundings

Environmental
Noise Branch
(ENB)

ENB notes that condition 11 of MS 728 and 1069 works in
conjunction with the Al coad
therefore not to be considered duplicative. ENB considers

a change in wording of the condition 11 is more

appropriate than its removal.

1 Alcoa considers that noise from the Wagerup refinery can be appropriately

1 The proposal to expand Wagerup refinery from 2.4 Mtpa to 4.7 Mtpa was

1 Condition 11 of MS 728 was set in 2006 requiring revision of the NMP to

1 Alcoa is now proposing to expand the refinery in smaller increments, with

regulated under Part V of the EP Act and the Noise Regulations, and that
an EP Act Part IV condition presents duplication.

assessed at the level of Environmental Review and Management
Programme (ERMP) under the ENVIRONMENTAL IMPACT
ASSESSMENT (PART IV  DIVISION 1) ADMINISTRATIVE
PROCEDURES 2002. It was practice under these procedures to require
Management Plans to be prepared as part of the ERMP process. In
accordance with this Alcoa prepared a Noise Management Plan (NMP)
(ERMP Section 10) and Noise Management Strategy Appendix I.

the requirements of the Minister for Environment, on the advice of the EPA,
prior to Alcoa submitting a Works Approval for the expansion works. This
was on the basis that expansion would occur in one increment from 2.4
Mtpa to 4.7 Mtpa.

the initial increment from the current approved capacity of 2.85 Mtpa to 3.3
Mtpa. Since the original condition was set, Alcoa has also been granted a
Regulation 17 approval relating to regulation of noise emissions from the
refinery under the Noise Regulations.

1 All works to expand the refinery which may increase noise will require a
Works Approval application under Part V of the EP Act. Section 54 (1)(c)
of the Act provides that:

54. Works approvals, applying for, granting, refusing etc.
(1) An application for a works approval shall be &

(c) supported by such plans, specifications and other documents and
information, including a summary thereof, as the CEO requires.

1 The CEO therefore has broad powers under Part V of the Act to require
whatever information is required to properly assess acceptability of noise
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emissions from any expansion works, including modelling and verification
of noise emitting element or clusters of elements associated with the
works.

1 Alcoa therefore considers any Part IV condition simply duplicates these
powers and its preference remains that condition 11 be deleted.

ENB notes the EPAG6s assessH
1215) for the original MS 728, particularly that the

proposal was capable of being managed so as to achieve
no increase in noise from the baseline emissions from
2001. Alcoa is requested to demonstrate how the

proposed works for 3.3 Mtpa can be achieved with no
increase in noise from the baseline emissions from 2001.

1 Alcoa considers that information on how noise will be managed for
expansion of the refinery to 3.3 Mtpa should be provided as part of the
Works Approval application. The information should:

i. demonstrate that noise levels will not exceed the approved levels
set out in the Environmental Protection (Wagerup Alumina Refinery
Noise Emissions) Approval 2012 (as amended); and

i.  evaluate any practicable measures to reduce noise levels to lower
than these approved levels.

Noise monitoring has indicated the refinery has difficulty in
complying with regulation 17 approval at residential
locations to the North under certain meteorological
conditions, particularly the hamlet of Hamel. Works
proposed by Alcoa as part of the upgrade to 3.3 Mtpa
(particularly from the bauxite milling area located in the
North), have the potential to increase impacts to residents
to the North. ENB requests that Alcoa demonstrates how it
noise emissions to the North would improve as part of the
proposed works.

M1 As above.

Alcoa should provide details of any reduction in noise
levels that would be achieved as part of the upgrade to 3.3
Mtpa, particularly if the reduction has the potential be used
as an offset for future upgrades up to the maximum
capacity of 4.7 Mtpa.

1 As above.

Alcoa is required to present noise modelling for before and
after incremental upgrade scenarios, and validation of no
increase and/or reduction by localised measurement is
also required. If an increase in the noise output for a
cluster is inevitable, details of additional works that will

provide an offset to achieve the goal of no overall increase

i1 As above.
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in the noise output from the Refinery in total is required.
This would then require modelling of the corresponding
clusters or possibly of the entire Refinery. Verification will
also be needed to be extended to the additional offset
clusters.

Alcoa is required to provide a comparison between noise
emitted from the current operations and of the proposed
operations. Sub conditions 1, 2 and 3 of condition 11-1
should be modified to include not only modelling and
verification of the proposed works but also of the current
operations. In the case of the proposed works indicating
an increase in noise emissions, relevant modelling and
verification of offset works to show no total increase from
the total Refinery are required.

1 Alcoa agrees that modelling and verification work relating to noise
emissions from any future refinery expansion should consider the
cumulative noise of the expansion works and existing refinery. This is
considered normal practice.

1 Inline with this, if Condition 11 is retained, Alcoa agrees that elements 1,
2 and 3 of the Plan required by proposed revised condition 11-1 should be
amended to reflect both the expansion works and existing refinery.

1 However, as indicated above, Alcoa considers condition 11 should be
removed given the CEOO0s powers re
V of the EP Act.

Inland Waters

Kwinana Peel
Region (KPR)

KPR was unable to locate which agency requested the
original condition 12 (Water Use) of MS 728 and 1069 and
is therefore unaware of the original intent of the condition.
Alcoa is requested to provide the relevant context of how
and why condition 12 was included within MS 728 and
1069.

1 Alcoa considers that water use for the Wagerup refinery is best regulated
under the Rights in Water and Irrigation Act 1911 (RIWI Act) and
associated policies and guidelines.

1 The proposal to expand Wagerup refinery from 2.4 Mtpa to 4.7 Mtpa was
assessed at the level of Environmental Review and Management
Programme (ERMP) under the ENVIRONMENTAL [IMPACT
ASSESSMENT  (PART v DIVISION 1) ADMINISTRATIVE
PROCEDURES 2002. It was practice under these procedures to require
Management Plans to be prepared as part of the ERMP process. In
accordance with this Alcoa prepared a Water Use Management Plan
(WUMP) (ERMP Section 10).

1 Condition 12 of MS728 was set in 2006 requiring the WUMP to be prepared
to the requirements of the Minister for Environment, on the advice of the
EPA. This was on the basis that expansion would occur in one increment
from 2.4 Mtpa to 4.7 Mtpa. Alcoa is now proposing to expand the refinery
in smaller increments, with the initial increment from the current approved
capacity of 2.85 Mtpa to 3.3 Mtpa.
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1

Since the original condition was set, predecessor departments to DWER
have prepared and adopted Operational Policy 1.02 - Policy on water
conservation/efficiency plans (2009) and Operational Policy 5.08 i Use of
Operating Strategies in the licensing process (2011). These set out how
water conservation and efficiency can be regulated though water use
licencing under the RIWI Act.

Alcoa has a water licence under the RIWI Act for the Wagerup refinery,
and it has a requirement to have an Operating Strategy which includes a
section on water conservation and efficiency.

Alcoa therefore considers any Part IV condition simply duplicates these
powers and its preference remains that condition 12 be deleted.

The Water Use Management Plan may be required as part
ofi ndustry regul ationds pre
consulted with in regard to its removal or amendment of

the condition. Alcoa is requested to provide proof of
consultation with PIB on the proposed removal/change of
this condition.

Water use and efficiency is not usually regulated under Part V of the EP
Act. As indicated above, Alcoa considers that water use and efficiency is
best regulated under the RIWI Act and associated policies and guidelines.

Alcoa discussed the proposed change with PIB during a meeting held on
25 February 2020. DWER indicated no concerns relating to the proposed
condition removal.

Information on how water use efficiency and reuse is, or
wi || be, addressed within A
associated draft Operating Strategy has not been

provided. Alcoa is requested to provide clarity as to how

Appendices A and B of DWER Operational Policy 1.02 i Policy on water
conservation/efficiency plans (2009) provide a detailed Framework and
Guidelines for development water conservation/efficiency plans.

and where these matters will be addressed. either via a 1 Alcoa considers that provision of the information required by Operational
revised draft Operating Strategy, or explain’when the KPR E’ollcy 1_.02 through the Opel_ratlng Strategy for the Wagerup refinery wa_ter
should expect a revised draft Op’erating Strategy with the licence is the most appropriate means for regulating water conservation
above matters addressed and efficiency for the refinery.

1 Alcoa met with DWER Kwinana Peel region on 10 February 2020 to
discuss a revision of the Operating Strategy to ensure it meets the
requirements for water conservation and efficiency. A revised draft will be
provided to DWER KPR to address this requirement.

KPR is unaware as to whet hag( Theexisting licence allocation is sufficient to meet water requirements for
licenses are sufficient for the proposed expansion works expansion of the refinery to 3.3 Mtpa.
and increased production, and whether there is a need for _ . L

1 Water use will be documented in the works approval application for the

water efficiency and re-use measures in regards to water

availability. Alcoa is requested to provide this information

Expansion Works to 3.3Mtpa. In addition and as per discussons with KPR
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so that an assessment can be undertaken in regards to
the proposed changes.

on 10 February 2020, the Operating Strategy will be revised to reflect water
use considerations for any future Expansion Works.

KPRiscurrentyr evi ewi ng Al coabs ¢
surface water licences, as well as the associated draft
Operating Strategy for the Wagerup Refinery. KPR
requests Alcoa provide a new version of the Operating
Strategy, setting out how the water efficiency requirements
of condition 12 MS 728 and 1069 will be addressed, and
consideration of relevant policies such as Operational
Policy 5.08 1 Use of Operating Strategies in the licensing
process (DoW 2011) and Operation Policy 1.02 1 Policy
on water conservation/efficiency plans (DoW 2009).

Condition 12 specifies only that the WUMP describe 6t he wa
minimisation and re-use practices that will be employed so as to achieve
the minimum practicabl e water wuse

Appendices A and B of DWER Operational Policy 1.02 i Policy on water
conservation/efficiency plans (2009) provide a detailed Framework and
Guidelines for development water conservation/efficiency plans.

Alcoa met with  DWER Kwinana Peel region on 10 February 2020 to
discuss a revision of the Operating Strategy to ensure it meets the
requirements for water conservation and efficiency. A revised draft will be
prepared by Alcoa and submitted to KPR for review.

KPR is of the view that, until water use efficiency has been
adequately addressed as above, condition 12 should
remain within MS 728 and 1069.

For the reasons set out above, Alcoa considers that water use for the
Wagerup refinery is best regulated under the Rights in Water and Irrigation
Act 1911 (RIWI Act) and associated policies and guidelines. This includes
the requirement for an Operating Strategy which will be revised to address
water use efficiency.

KPR requests Alcoa provide clarity regarding the
proposed changes in wording, particularly:

9 Does Alcoa intend for the Operating Strategy to replace
the Water Use Management Plan?

1 The current condition 12 of MS 782 and 1069 requires a
Water Management Plan for the refinery as a whole,
whereas the proposed changes to the condition would
require a Water Management Plan for the expansion to
3.3 Mtpa only. Please clarify whether this interpretation
is correct, as KPR considers water use efficiency should
continue to be addressed for the refinery as whole.

For the reasons set out above, Alcoa considers that water use for the
Wagerup refinery is best regulated under the Rights in Water and Irrigation
Act 1911 (RIWI Act) and associated policies and guidelines.

The Wagerup Operating Strategy is the appropriate mechanism to address
Water Use Management. The Operating Strategy will be revised to ensure
water use efficiency is addressed. The Operating Strategy reflects the
refinery as a whole, not just the expanson works. Expansion Works will be
considered in the revision of the Operating Strategy as discussed with
DWER KPR on 10 February 2020.

Other Matters

PIB

2018 Wagerup Refinery Emission Inventory, Table 1 7

1 The proposed expansion works to 3.3 Mtpa includes the
construction of an additional calciner. While proposed
condition 8 focuses on VOCs and odour, PIB notes the

Alcoa recognises that calcination can contribute significant products of
combustion and particulates in addition to VOCs and odour. In accordance
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significant contribution of products of combustion and
particulates from calcination to average emissions
rates.

9 Priority VOCs are defined in the licence and applies only
to VOCs from calcination for the purposes of limiting
and calculating annual VOC emissions rates. The
reference to Priority VOCs against other sources is
unclear. Documentation generally should be clear in
their varying use of Priority VOCs, Total VOCs and
VOCs terminology.

1 Alcoa will review the terminology for VOCs in the Emission Inventory and

with the conditions, the Detailed Design Report will identify best practice
emission measures to be applied for these pollutants.

design reports.

A works approval application would be expected to
consider emissions more broadly than VOC and odour
which are targeted within condition 8-1 and 8-1A. Further
discussion with Alcoa in due course may clarify further,
however it could lead to a DDA that has undergone peer
review in relation to VOCs and odour, however other point
source and fugitive emissions that have not been
interrogated to the same extent.

1 While it is agreed that conditions 8-1 and 8-1A focus on VOCs and odour,

1 Alcoa considers that the combination of the Detailed Design Report as

the conditions incl udebeg eracdce adlldtion
control measures employedto mi ni mi se emi ssi oIbs
applied.

required by conditions 8-1 and 8-1A, in combination with the Works
Approval process will ensure all key emission sources for the refinery
which could be affected by any expansion will be rigorously considered.

National Pollutant Inventory (NPI) data indicates
significant recent increases in point source emissions of
mercury to air:

Year Mercury emissions
(kg/annum)
2011/12 120
2012/13 160
2013/14 180
2014/15 320
2015/16 250
2016/17 350
2017/18 300

1 This matter will be addressed in information provided as part of the Works

Approval application or via risk based review of the licence.
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DWER does not currently have information to indicate
whether the increases are within the long-term outlook
mass balance approach taken to mercury, related to the
oxalate kiln recommissioning project, production
increases, variation in bauxite feed material mercury
content, short-term variation in liquor mercury
concentrations or a combination of factors. It is noted the
Inventory Report prioritises mercury monitoring from
multiple sources. However, Alcoa should also clarify
reported NPI trends in mercury emissions in comparison
to 2005 ERMP predictions and any implications for 3.3
Mtpa expansion works.
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Appendix 2

Response to submissions provided to EPA December 2019 (AQSB and CAPS)

Submitter Submission and/or issue Response to Comment

Air Quality

Air Quality Evidence suggests the cooling towers (CTs) are not a 1 Appendix 2 of the S46 document clearly sets out additional analysis beyond
Services minor source of acetone and formaldehyde emissions as the 2014 report to justify the emissions proposed in the 2018 Emissions
Branch represented by the report. Alcoa claims considerable Inventory (2018 EI) for the CTs. This is based on both a review of the
(AQSB) work has been undertaken over an extensive period to historical monitoring data and the water balance anaIySiS.

estimate Volatile Organic Compound (VOC) emissions
from the CTs, particularly 45K. Alcoa concluded that the
CTs are only a minor source of acetone and
formaldehyde emissions, based on the following:

91 A literature search was undertaken of potential direct
emission measurement methods for CTs, aimed at
reliable measurement of formaldehyde and continuous
measurement over a period of time to ascertain
emission variability;

1 Implementation of a trial of the Open Path Fourier
Transform  Infrared  Spectroscopy  (OP-FTIR)
measurement technique, identified from the literature
search;

1 Further characterization using conventional emission
sampling methods during the OP-FTIR trial; and

1 Review of historical cooling tower water quality data
and additional water quality testing of key cooling
tower water streams to enable calculation of mass
loads of acetone and formaldehyde to the cooling
towers.

AQSB disagrees with Alcoab
following:

1 Alcoa has not provided AQSB with its literature search
on emissions measurement methods for CTs. AQSB
has previously advised Alcoa of established methods
that are not based on OP-FTIR techniques.

1 AQSB provided technical advice in June 2019 on
sections of a technical report provided by Alcoa
Advanced Optical Remote Sensing Technology Study

1T Alcoa disagrees with the comment

an insignificant source of acetone and formaldehyde emissions based on
only a few water sampl e sy@®lcoaincbripaated
a review of all historical measured data for the CTs. Importantly, as
indicated in the Appendix 2 of the S46 document, the emissions included
in the 2018 EI for the 45K CTs adopt a conservative approach by
maintaining the peak measured acetone and formaldehyde recordings for
the CTs from 2002, even though current water balance analysis indicates
such high levels would not be possible.

1 Alcoa accepts that further water quality monitoring of the CTs is appropriate
to verify on-going low emissions and has implemented a program of regular
CT water quality testing for this purpose commencing January 2020.
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- Measurement of Wagerup Cooling Tower Emissions
by OP-FTIR (Alcoa Alumina, 2019). AQSB has
indicated concern regarding the appropriateness of
the monitoring approach to reflect actual emissions
from the CTs.

1 A number of inconsistencies have been identified
between the CT monitoring data collected by the OP-
FTIR monitor and concurrent stack and water
measurements (CT water samples and conventional
stack testing data). For example, formaldehyde and
acetone (known chemicals that have been historically
identified in CT water samples, Alcoa stack emissions
and in ambient monitoring data around Alcoa in
Wagerup) have not been detected by OP-FTIR during
the 2017 trial.

91 On the other hand, a number of chemicals such as
methanol, carbon tetrachloride, chloroform,
dichlorodifluoromethane and trichlorofluoromethane
that have not been historically detected in CT feed
water or in CT emissions measured by conventional
stack testing methods, were identified by OP-FTIR at
reasonable concentrations. This suggests that the OP-
FTIR is not a reliable measurement method for VOCs
monitoring at Alcoa CTs.

9 It appears Alcoa concluded that the CTs are an
insignificant source of acetone and formaldehyde
emissions based on only a few water samples
(collected on 26 April 2017 and 1 May 2017). These
limited numbers of water samples are inadequate to
determine accurate baseline emission levels for CTs.

It should be noted that the 2014 report (Wagerup Air
Quiality Action Plan Report prepared for the CSIRO
Resolution Committee) identified acetone and
formaldehyde as the largest potential VOC emissions
from the CTs.
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Water sampling data collected at the 45K CTs indicated
that the recirculating water stream has higher
formaldehyde concentrations than the make-up water.
This means thattheforma |l dehy de fAmass
than fAinputo. By definitio
formaldehyde enter the 45K CTs from another emission
source.

Alcoa considers that chemical and microbial processes
occurred in the 45K cooling towers are responsible for
this discrepancy. However, AQB considers that the likely
source of formaldehyde (and other VOC species) would
be condensate VOCs entering the process from the
digestion area. Alcoa has discussed this process in the
August 2019 ationpfdolatile Grgasia i m
Compound Emissions from 45K Cooling Towers at
Wagerup Refineryo.

T AQSB states that it 6considers th
other VOC species) would be condensate VOCs entering the process from
the digestion areab.

1 As set out in Appendix 2 of the S46 document, the 45K CTs receive make-
up water from the Lower Dam. Footnote 2 on page 4 of Appendix 2 states
t hat t he Owhereniteunder§oasndilution, water is sourced from
rainfallruno f f and di g e s tThatig, the digestion cosderisaed
is discharged into the Lower Dam and any residual VOC load of the
condensate is included in the mass-balance calculation for the CTs through
the make-up water from the Lower Dam. There is not a separate input
mass from digestion condensate.

1 Formaldehdye has not been detected in the Lower Dam make-up water to
the CTs.

1 CTs 45K2 and 45K3 utilise timber as the fill media to aid the cooling
processes. As indicated in Appendix 2, formaldehyde can be generated by
microbial processes and the presence of timber within the CTs. This has
been taken into account in the mass balance analysis.

Alcoa presented its proposed approach to model
validation to AQSB in November 2019. Additional
meetings have been requested by Alcoa to seek
feedback on the initial meeting and to present Phase 2 of
the proposed studies.

The approach proposed by Alcoa uses a different suite of
models and methodology (from those used for the
ERMP) for generating the meteorological data and
estimating ground level concentrations. While the general
approach described by Alcoa is potentially fit for purpose,
the details of the modelling are still to be discussed and
are critically important, including:

1 The specific configurations adopted for CALMET
and CALPUFF

1 How well the model can simulate the very complex
meteorological conditions that we know occur in
the region, for example, scarp flow patterns such
as the extent location and frequency of

1 The comments are noted. Alcoa has appreciated the opportunity to meet
with AQSB in November and December 2019 to discuss the air quality
modelling approach, particularly in relation to condition 9 of MS 728. Alcoa
submitted a report on the air quality modelling in relation to condition 9 to
DWER in January 2020.

1 With respect to the air quality modelling work at Wagerup, Alcoa disagrees
with the comment t htldstorical lack ofeffot lay cob
toinvest i gate this fullyo.

1 Alcoa in consultation with the CSIRO and recognised competent air quality
modelling consultants has undertaken extensive work on developing and
verifying the Wagerup air quality model over some 15 years.

1 The work has shown the models used (TAPM and Calpuff) perform well for
most dispersion pathways. The work has concluded that there is some
uncertainty in model predictions for dispersion of near surface emissions
from low level refinery sources during night and early morning hours in light
wind, stable conditions (CSIRO Pathway 5). However, field monitoring has
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recirculating regions and historical lack of effort by
Alcoa to investigate this fully.

1 The approach to validation. This includes the
statistical analysis for assessing model skill, noting
there were a range of uncertainties associated with
the original ERMP modelling, including the lack of
complex dispersion pathways. This also includes
the use of indicator compounds (NOx and
acetone), noting some apparent limitations in the
emissions inventory as discussed above.

1 Available observational data are likely too sparse.
The use of a single profile to capture potentially
complex three dimensional flows is unlikely to be
successful. If a single profile is provided then that
will extend to the whole modelling domain.

AQSB is unaware of the status of the work, noting that
there was no departmenta | fapproval 06 o
discussed at the November meeting. Our recent
experience with other proponents for major

developments is that approval is assumed simply
because we have been advised of a particular approach,
leading to modelling work being progressed that is not fit
for purpose.

shown that concentrations of VOCs during these conditions are generally
no higher than during other dispersion pathway conditions.

1 Animportant matter to consider with respect to the reliability and confidence
of the model, is that since the ERMP assessment there have been two
intense ambient air quality monitoring programs carried out including
substantial VOC monitoring. Limited ambient VOC monitoring had been
undertaken at the time of the ERMP assessment.

1 The monitoring programs have shown that concentrations of pollutants in
the Wagerup locality are low and well below health standards. There are
some short-term elevations in the concentration of some compounds
including NOx and acetone, that are attributable to the Wagerup refinery,
however, the concentrations measured during these events are low and
substantially below levels which would normally cause odour nuisance. For
example, the maximum concentration of acetone recorded during the
studies was 10 parts per billion (ppb) compared to a health Effects Screen
Level of 2,500 ppb (DER 2009). The maximum one-hour NO2 level
recorded was around 20 ppb compared to the NEPM health standard of
120 ppb (DER, 2009).

1 The GLC § predicted by the Wagerup model are consistent with the very
low levels of pollutants being measured in the Wagerup locality.

AQSB provides the following comments, based on
Al coabs proposed approach

9 The purpose of the modelling:

"« The purpose of the Wagerup air quality model, as developed for the ERMA
ground level concentrations from refinery emissions with sufficient accurag

-~ a conservative Health Risk Assessment to be undertaken of emissions from the refinery; and

- an assessment of the likelihood of amenity impacts which could occur from changes in emis§ The purpose of condition 9 modelling

characteristics of the refinerv. based on comparison of chanaes in GLCs.
Comments:

The comparative modelling approach seems to be a
departure from the original condition wording that

required specific emissions reductions.

The purpose of the modelling

1 The proposed amendments to condition 9 of MS 728 do not involve any
departure from the fundamental requirements of the existing condition 9.

T I'nclusi on of t he
reqguirements of
prescribed premises.

reference t o 6c
DWERG® s r e c guidelimeyfor

1 Condition 9 requires Alcoa to:
i. undertake specified further o6d
i. validate the performance of the dispersion model taking into
consideration the data acquisition and investigations; and
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9 The purpose of condition 9 modelling:

Alcoa's interpretation

= An implicit requirement to validate (to verify subsequent to the ERMP), that predid
ERMP are met, when Condition 9 model refinements and improvements are comp!

Comments:

(0]

The aim is to ensure no increase in ambient
air quality impacts above the baseline case
(pre ERMP?).

The model is different so the base case of pre
and post ERMP changes are

considered. Both the base case and
proposed changes in plant configuration and
output will need to be modelled.

Verification should use contemporary
emissions, meteorology and ambient
concentrations.

CEMs should be a requirement of best
practice air quality management for a large
contentious site.

Ongoing ambient monitoring should also be
considered as key component of best practice
air quality management for a large
contentious site.

9 The proposed model validation:

iii. provide details of whether the GLCs predicted with the updated air
dispersion model and design emission targets from proposed
expansion works are consistent with the predictions presented in
the ERMP.

1 Alcoa understands the condition requirements are to ensure that with the
upgraded model, the predicted GLCs are consistent with those in the
ERMP, which were shown to meet Health Risk Assessment requirements
to ensure refinery emissions are well below levels that would cause any:

o0 Acute health effects;
o Chronic health effects;
o0 Increased cancer risk.

T The AQSB
emi ssi ons,

OVer i f
ambi ent

t hat t he
and

comment
met eor ol ogy

1 As indicated above, condition 9 requires Alcoa to undertake specified
further 6data acquisition and inv
additional various meteorological data and 12 months of additional base
case emissions rate data for key sources. Alcoa has undertaken this.

T It should be noted that the refinery has not changed its production rate or
refining process significantly since the ERMP. Production has increased
from only 2.41 Mtpa to 2.63 Mtpa in 2018.

1 With respect to any requirement for on-going ambient air quality monitoring,
Alcoa considers that should be addressed as part of the Part V licencing
process rather than Part IV Ministerial Statement condition.

The proposed model validation

1 Alcoa notes the comment that use of a single vertical profile is likely to be
problematic and has addressed this in its air quality modelling report.

The proposed model validation approach

1 As indicated above, Alcoa in consultation with the CSIRO and recognised
competent air quality modelling consultants has undertaken extensive work
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Refinery
Meteorology
Configuration Concentra
Description Predicted by Predicted
1 As used in the 2005 HRA TAPM,,, TAPM
2 Evaluation of TAPM vs CALPUFF TAPM CALPUFF
dispersion by comparing cases 1 and
2. Evaluation of TAPM vs WRF ;,
meteorology by comparing cases 2
and3
3 WRF only meteorology WRF CALPUFF |
4 Use of CALMET for generating | CALMET CALPUFF |
meteorology inputs (assimilation
of vertical profile data)

Comments:

The proposal is to use configuration 4 which is using
Calmet using observations to drive Calpuff. The use
of a single vertical profile is likely to be problematic.

9 The proposed model validation approach:
Condition 9 Validation Modelling - Scope being undertaken by Environmental Technology and

* The aim of the Phase 2 modelling is to validate the dispersion model, as the basis for
requirements of Condition 9-2:

=~ incorporate the results of the data acquisition and investigations undertaken by Alcoa in accord

- use surface and profile meteorological measurements collected by Alcoa & CSIRO in accord
emissions dispersion modelling;

=~ undertake model validation using ambient air quality monitoring data for oxides of Nitrogen (NO
Volatile Organic Compound [VOC]) over the nominated model period (2006/07);

- ing the relative change in predicted ground-level concentrations (GLCs) due to morpord
CALPUFF model adopted for Refinery sources, and treatment of building wake effects and mu
(in a single model case), to be compared to the original ERMP modelling results; and

= developing the baseline model for Wagerup Refinery at its current maximum licensed capacity ¢
the effect on GLC's of future incremental expansion,

Comments:

If the model is unable to capture the complexity of the
meteorology then the uncertainty will need to offset by

on developing and verifying the Wagerup air quality model over some 15
years.

1 All models will have a degree of uncertainty and this of course should be
taken into consideration in decision making. In the case of the Wagerup air
model and HRA the following factors need also to be taken into
consideration:

0 The conservative approaches adopted in the air modelling as
outlined on pages 34 and 35 of the Section 46 Document;

0 The extensive ambient air quality monitoring undertaken in the
locality which has shown concentrations of pollutants well below
health guidelines consistent with the modelling; and

0 The health impact assessments of emissions from the Wagerup
refinery have been well within what are considered acceptable
levels, ie there is a considerable buffer between predicted GLC& of
pollutants and air quality health guidelines.

1 The extensive air quality model development and verification work and
results of ambient air quality monitoring provide a very sound degree of
confidence for assessment of any potential health impact from expansion
of the Wagerup refinery.
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increasing conservatism or greater focus on reducing
VOCOs.

AQSB noted some emissions rates that will be used for
modelling assessments do not appear to be correct,
including CT ammonia emission rates. Noting that the
FT-IR method is very sensitive and reliable in its
detection of ammonia, this substance has been detected
at reasonable concentrations in CT emissions measured
by OP-FTIR in 2017 (Table A) as well as in water
samples collected from the precipitation CTs (Table B).
Emission rates of zero are shown for all CTs (Table C,
bel ow). Consequently, the
Wagerup Refinery Emission | nventory Re
appear to be representative of Alcoa CT emissions.
Ammonia emission rates for other sources are included
in the 2018 base case. Ammonia is an odorous
compound.

Table A: 2017 Ammonia Concentrations at Cooling Tower

- Alcoa Wagerup Building 45 K2 and K3 Ammonia

800
600

400 ‘
200
0

0 500 1000 1500 2000 2500 3000 3
Analysis Frame

Ammonia
Concentration, ppb

Alcoa provided its report on the OP-FTIR work to DWER in May 2019 and
was advised that DWER did not consider the technology appropriate for
measuring CT emissions. No mention was made that DWER considered
OP-FTIR technology appropriate for ammonia while being inappropriate for
other substances. Alcoa did not include the ammonia emission rates
measured in the initial Emission Inventory using OP-FTIR in the 2018 El
based on the DWER advice.

Nevertheless, Alcoa will proceed to include ammonia emission rates in an
updated 2018 Emissions Inventory based on the water balance
method. The calculation of water balance ammonia emission rates will be
provided in the updated 2018 Emission Inventory.

Table 1 compares the estimated emission rate from water balance method
with the results from the OP-FTIR work and also some earlier stack
sampling which was non-detect, but where Alcoa has used Y2 detection
limit.

The estimated emissions from the three methods are all very
similar. Alcoa considers that the water balance approach results are the
most appropriate and will incorporate them into an updated 2018 Emissions
Inventory to be provided to AQSB.

Table 1. Comparison of water balance, OP-FTIR and manual stack sampling

Average .
'g : Peak Ammonia Air
Ammonia Air ..
Method o Emission
Emission .
. Concentration
Concentration
Wet mg/m? Wet mg/m3
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Table B: 2017 VOC and ammonia Concentration in Cooling Towe

PQL 26-Apr  26-Apr 1-May Average ||| 26-Apr = 26-A
(mg/L)

Formaldehyde 0.01 nd nd nd 0.21 0.21
Acetone 0.01 0.33 0.41 0.3 0.35 0.06 0.07
2,4-dimethylphenol 0.1 6.8 6.4 5.6 6.27 2.4 2.3

2-methylphenol 0.1 57 4.7 4 4.8 0.4 1
2-Picoline 0.1 0.7 0.5 0.3 0.5 nd nd
3-and 4- 0.1 3.7 2.9 19 2.83 1.2 0.6

methylphenol

Ammonia 0.05 13 12 12 12 5.9 24

Products of Combustion
Average Stack
Fiow - WET Nox | co | so2
Wet Nm3/hr gs | os | gs

55356 202 022 0024
128224 1.70 286 0.14
133872 1.68 285 0.10
165382 334 1.18 0.10
218217 4.00 6.08 0.12
185969 10.32 0.10  0.062
133185 261 057  0.050|
125406 332 0.76 0.045)
o 307079 2.9 527 0.25
(Oxalate Kiln 1.00 36.8 34650 6% 37019 0.32 0.053  0.025]
(Non-Combustion Equipment Point Sources:
Calciner 1-3 Low Volume Vent 0.35 100.0 1841 42% 3174 8.69E-04 0.00 0.00
45K Cooling Tower 2 7.32 17.6 1509862 12% 1723701 N/ NA

45K Cooling Tower 3 732 17.5 1550049 12% 1760462 NA NA NA
45K Cooling Tower 1 725 80 1045812 12% 1185007 NA NA NA
50 Cooling Tower 1 3.00 48 2824 17% 3420 NA NA NA

50 Cooling Tower 2 3.00 4.9 2824 17% 3420 NA NA NA

Water Balance

0.338 0.357

9 3 water samples April/May
2017

OP-FTIR (2017)

0.257 0.419
9 1 Hour data 13 days April/May
2017

Manual stack sampling (USEPA

CTM-027)

0.205 0.205

9 4 samples non-detect in 2005

9 % detection limit for non-
detect

Alcoa used a mass balance calculation for the estimation
of VOC emissions. DWER recognises the mass balance
method as an established approach for estimating
emissions of VOCs from CTs. However, the calculation
assumptions and the mass balance calculation formula
used by Alcoa appear to be inaccurate.

Inaccurate assumption: One of the assumptions used
by Alcoa to calculate VOCs emission rates for CTs is that
there is no cross contamination from the product being
cooled to the cooling water in the heat exchange
process. However, Alcoa stated that there are some
condensate VOCs entering the process from the
digestion areaasfollows: i Si nce t he cong
digestion area contains some VOCs, emissions from the

1 The calculation assumptions and the mass balance calculation formula
used by Alcoa are not inaccurate.

1 As set out in Appendix 2 of the S46 document, the 45K CTs receive make-
up water from the Lower Dam. Footnote 2 on page 4 of Appendix 2 states
that the O6Lower Dam water i s sour
condensatebo. That i s, the digestiorn
Dam and any residual VOC load of the condensate is included in the mass-
balance calculation for the CTs through the make-up water from the Lower
Dam. There is not a separate input mass from digestion condensate.
Condensate VOCs are therefore included in the mass-balance calculations
presented by Alcoa

1 With respect to potential Leak losses, as noted by AQSB these are
expected to be negligible. With respect to Drift losses, the 45K CTs are
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45K cooling towers could ¢
stripped into the cooling tower air stream and discharged
tot he at mospherebod

We note that these condensate VOCs have not been
considered in the calculations.

Formula used: Alcoa used a simplified form of the mass
balance formula to estimate the mass load of VOCs in
the CT as follows (Figure 3):

Input mass = Output mass

Make-up Water (as input mass) = Evaporation +
Blowdown (as output mass)

Boundary for mass balance

i N blowdown to refing
IN = OUT (c)=(c)+(F)

to AIR process water circ|

hot circulating

make-up water Cooling Towers

from dam :
- cooled circulati

Figure 3: Schematic Showing Boundaries of the Cooling Tower

In our view, the mass balance formula should be
(additions highlighted):

Condensate VOCs enter from the digestion area + Make-
up Water (as input mass) = Evaporation + Blowdown +
Drift + Leaks (as output mass)

The components of the process are:

9 Condensate VOCs enter the process from the

fitted with drift eliminators and drift losses would be typically less than 1 1
2% of make-up water flow. The inclusion of 11 2% drift losses in the mass-
balance equation would make minor effect on the calculated emission rates
of VOCs to air, and would in fact, reduce the calculated emissions to air if
included. The approach adopted by Alcoa is therefore conservative.

1 The disinfectant and anti-scaling chemicals added to the CTs to control
corrosion, algae and bacteria growth do not contain VOCs. These additives
are standard practice for CTs across a range of industrial, power and
general applications. In addition, the water quality testing at Wagerup has
shown that apart from acetone and formaldehyde, all other VOCs inthe CT
make-up water and recirculating water are at concentrations of thousandths
of mg/L. These concentrations are such that the mass emissions of these
compounds would be negligible.
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Condition 8-
1/8-1A

digestion area (according to Alcoa)

9 Evaporation occurs as part of the heat removal
process for which the tower is designed.

9 Drift occurs when water is carried away from the tower
in the form of mist or small droplets.

1 Blow-down or Bleed-off is required when the
concentration of dissolved solids gets too high as the
result of water evaporation.

1 Basin Leaks and/or Overflows, which appear to be
common. When water is removed from a Cooling
Tower it must ultimately be replaced by make-up
water.

Given that Alcoa has improved the design and

management of CTs recircul

Leaks / Overflowso would b

Excluding drift loss from Mass Balance Calculation:
Drift loss is one of the items that need to be considered
in the mass balance calculations. This refers to the loss
of water as a result of entrainment in the air flow as drift
loss (typical values for drift loss are 0.11 0.2% of the
recirculation rate).

Alcoa stated that drift losses of water particles from the
cooling towers are insignificant but did not mention what
the level of drift loss is for the CTs and excluded this
parameter from calculations. The drift loss needs to be
guantified and applied in the calculation process.

In addition, disinfectant and anti-scaling chemicals added
to the cooling towers as a control measure to avoid
corrosion, algae and bacteria growth (e.g. legionella)
could be another source of VOCs enter to CTs to the
process.

The proposed changes seem to represent a significant
change in the overall approach. That is, the original
condition required specific emission reductions for a
number of key sources. The proposed wording for 8-1
removes the requirement to reduce emissions from key

1 The proposed changes to condition 8 do not change the fundamental
requirement of the condition, that is Alcoa must demonstrate best practice
pollution control measures are applied to any future expansion works.
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Condition 9

sources. The proposed wording for 8-1A has a general
requirementto a ¢ h i aovoeeralfiincrease in VOC or
odour emissionsd  a codsiddét potential emission
reduct i on fansmesourcess 0O

AQSB note in particular that the CTs are not mentioned
at all in condition 8 and that there are no specific
emission reduction requirements for the calciners.
Cumulatively, these sources represent a significant
proportion (over 60% for base case) of VOC and odour
emissions (see Table 1 in response to Q5).

We presume that the original condition wording, including
the requirement for specific emission reductions, was
based on an overall lack of knowledge at the time of the
causative agents or processes leading to amenity
impacts, and therefore the need for best practice
emissions control and continuous improvement. AQSB
are not sure if the state of knowledge has changed
appreciably since that time.

Condition 8 is referred to in both condition 9 and 10,
which means that changes in condition 8 will have flow-
on consequences for conditions 9 and 10.

I n addi ti on noinceasaioVYOEL emidsianso
is not t hmincreasedn VAGGLABsSO. Tha
similar VOC inventory but with different source
configurations could result in different GLC outcomes.

1 The specific emissions reductions listed in existing condition 8 were based
on proposed expansion of the refinery in one stage to 4.7 Mtpa and refinery
and emissions knowledge at the time.

1 Section 3.2.3 of the S46 document, sets out the evaluation of VOC and
odour emission abatement measures for future refinery expansions and the
rationale for amendments to the list. As indicated, the principle of ensuring
best practice pollution control is maintained.

1 With respect to calciner emissions, the S46 document clearly
acknowledges that this is the largest source of VOC and odour emissions
for the refinery, but that at this time there are no practicable emission
control measures to capture and destroy emissions from Calciner stacks
(i.e. 'end-of-pipe' emission control). However, as identified in the Appendix
3 report, Alcoa will continue to investigate opportunities to reduce VOC
emissions from the calciners through management of product into the
calciners and operation of the calciners.

1 With respect to emissions from the 45K CTs, Appendix 2 of the S46
document has shown that 45K CTs are not a key source of VOC emissions
for the refinery. In addition, as part of the proposed program of further
monitoring to improve the Wagerup refinery El, further monitoring of odour
emissions from the 45K CTs is proposed. It is anticipated this could show
odour emission levels from the 45K CTs are also lower than currently
estimated, as has been shown for VOC emissions.

T AQSB has nobednthatsé i nisYdthe sanmias
Mo increase ianndV Qdsial@dr G8Dinventory but with
different source configurations could resul t in differen
This is understood and is a fundamental tenant of the existing approval
provided by MS 728.

1 Condition 9 still requires Alcoa to demonstrate that GLCs for any
expansions are consistent with the predictions presented in the ERMP, on
which MS 728 approval was granted.

Noting the flow-on effects of proposed changes to
condition 8, the proposed changes to condition 9 appear
to be reasonable. The wording does not preclude, nor

1 Comment noted and supported.
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does it guarantee a successful outcome for modelling
studies.

Condition 10 | For 10-1, AQSB note that the proposed changes referto | T Alcoa interprets that condition 10 was set to require verification of design

arqualtyiveri ficationd rather emissions targets set in the Detailed Design Report for refinery expansion
view, fAmanagemento is a mo works.

implies implementation of prc_)cedures to achieve 1 The refinery is subject to licencing under Part V of the EP Act. The licence
performance targets as required. sets on-going emissions monitoring for the refinery. Alcoa considers the
Noting the flow-on effects of proposed changes to Part V licence the appropriate instrument for on-going refinery emissions
condition 8, it appears that major sources (i.e. CTs) monitoring.

would not need to be verified. f  With respect to emissions from the 45K CTs, Alcoa recognises that regular

water quality monitoring is appropriate to verify on-going low emissions
from this source and has implemented a program of regular testing for this
purpose. This could be added to the Part V licence as a condition if
considered appropriate.

Other advice | \yaste water in the Lower Dam may be a potential 1 Appendix 2 of the S46 document recognises that VOCs in make-up water
emission source for CT emissions. As a general rule, CT from the Lower Dam, which includes condensate from the digestors, could
make-up water should be relatively high-quality water be stripped in the CTs.

and as free as possible from contamination. AQSB notes T
that the quality of water (the Lower Dam water sourced
from rainfall runoff and digestion condensate) used in the
precipitation CTs 45K1, 45K2 and 45K3) is very low and
contains reasonable concentrations of VOCs and
ammonia. According to Alcoa, the emissions from other
CTs that use clean water from the Upper Dam water
(sourced from oO6fresh surf a|lf Abouttwo gigalitres of water is recovered to the Lower Dam through

The quality of the water from the Lower Dam, while not as high as that in
the Upper Dam, is still relatively good and considered suitable for the CT
requirements. Apart from acetone and formaldehyde, all other VOCs in the
Lower Dam make-up water and recirculating water are at concentrations of
thousandths of mg/L. These concentrations are such that the mass
emissions of these compounds would be negligible.

cooling the calcination (50C CTs), milling and the digestor condensate each year. If this water was not used for cooling
powerhouse areas (Buildings 25, 30, 110, 48, 47 and purposes, another source of water would need to be obtained. Alcoa
984Y) are negligible compared to 45K CTs (Table B). considers the recovery of digestor condensate and its re-use for cooling an

o . appropriate water conservation measure.
Alcoastatedi The cooling towers pprop

(known as make-up water) to replace the evaporating
water and a bleed (blowdown) stream to limit the
concentration of substance
However it seems likely that make-up water used from
Lower Dam could add extra substances to the CT 45 K
recirculating water.
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Given that the 45K1, 45K2 and 45K3 cooling towers:

9 are large compared to other cooling towers;

1 have significant water and air flow rates;

1 are supplied with low quality make-up water (from
the Lower Dam);

9 receive the condensate VOCs from the digestion
area;

VOC emissions stripped into the cooling tower air stream
and discharged to the atmosphere could be expected to
be significantly higher compared to other cooling towers
that supplied with clean make-up water from the Upper
Dam.

In addition, the seasonal variations of Lower Dam water
level (expected to have lower water levels during
summer due to evaporation, hence higher chemical
content) could further impact CT emission rates.
Therefore, it is important to compare sampling data
(water samples and gaseous chemical compounds
emitted from CTs) that are measured under similar
conditions (i.e. season, dam water level and process
conditions).

For instance, itis statedthatA Hi gh | evel s
formaldehyde were recorded in the 2002 and 2003
period. These estimated concentrations were not
consistent with 2004 and 2005 period (significantly lower
than 2002-2 0 0 3 p eThdrefork )t is inportant to
know whether or not sampling was performed under
similar seasonal and process conditions (e.g. similar
throughput, emission control, etc.).

1 Alcoa disagrees with the statement that VOC emissions stripped into the
45K CT air stream and discharged to the atmosphere could be expected to
be significantly higher compared to other cooling towers that supplied with
clean make-up water from the Upper Dam.

1 Asindicated above, apart from acetone and formaldehyde, all other VOCs
in the Lower Dam make-up water and recirculating water are at
concentrations of thousandths of mg/L. These concentrations are such that
the mass emissions of these compounds would be negligible. As shown in
Appendix 2, the level of acetone in the make-up water from the Lower Dam
(including the digestion condensate) is low (about 0.35 mg/L) and there is
no formaldehyde in the Lower Dam make-up water.

1 With respect to seasonality of water quality in the Lower Dam, water quality
has been monitored monthly in the Lower Dam since 1989. It is
acknowledged that the concentration of pollutants in the dam varies
throughout the year, generally being highest at the end of summer. The
mass balance calculations presented in Appendix 2 of the S46 document,
used VOC measurements for April-May 2017, therefore using the time of
the year with the highest potential concentrations of pollutants.

9 Tables 7 and 10 of Appendix 2 show seasonal variation in acetone and
formaldehyde in the Lower Dam in 2004-5 (May, July, September and
January). The highest acetone reading in late summer 2004 (May), being
0.37 mg/L, is similar to the reading of 0.36 mg/L for late summer 2017. The
acetone level dropped to below 0.01 mg/L in winter. Therefore, adopting
the acetone level of the end of summer will result in an over-estimation of
annual acetone emissions from the cooling towers. No formaldehyde was
measured in the Lower Dam in any of the months measured in 2004-05.
This is consistent with no formaldehyde being recorded in the make-up
water from the Lower Dam to the 45K cooling towers in April-May 2017.

1 Notwithstanding this, as indicated above, Alcoa recognises that regular
water quality monitoring is appropriate to verify on-going low emissions
from this source and has implemented a program of regular testing for this
purpose.
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Table B: 2017 VOC and ammonia Concentration in Cooling Tower (45K) Wi

PQL 26-Apr  26-Apr  1-May 26-Apr = 26-Apr
(mg/L)
Formaldehyde 0.01 nd nd nd 0.21 0.21
Acetone 0.01 033 0.41 03 - 0.06 0.07

2,4-dimethylphenol 0.1 2.4 23
2-methylphenol 0.1 0.4 1
2-Picoline 0.1 nd nd
3-and 4- 0.1 1.2 0.6
methylphenol
Ammonia 0.05 2.9 2.4

The above discussion is reflected in the comments above
on the proposed condition wording changes, which seem
to imply that CTs are not considered by Alcoa to be an
important source.

Al coabs | argest emission s
Vents, Slurry Storage Tanks and Precipitation Cooling
Towers (45K). These four emission sources are
responsible for 99%, 78% and 79% of particulates, VOC
and odour emissions, respectively, from Wagerup
Refinery (Table 1).

1 AQSB has questioned why it is not a requirement under the Part V licence

1 With respect to the Milling Vents and Slurry Storage Tanks, extensive

for on-going characterisation of VOC and odour emissions from the Milling
Vents, Slurry Storage Tanks and 45K CTs.

characterisation of emissions from these sources was carried out in 2006-
07. Due to the nature of the facilities, sampling is difficult and expensive.
As indicated in the S46 document, as the source of bauxite and Bayer
process utilised in the refinery have not changed materially over time it is
not expected the range of emission concentrations from these sources will
change materially either. Data from refinery sources which have been
monitored over a considerable time (e.g. calciners) shows that there has
not been significant change in emission concentrations. Where changes
have occurred over time, concentrations have generally been lower.
Measured or calculated air flow rates for these sources have been updated
as appropriate as production increased. Notwithstanding this, Alcoa has
proposed further characterisation of emissions from the Milling Vents as
part of the emissions inventory improvement plan. Emissions from the
Slurry Storage Tanks are to be captured and destroyed as part of the
proposed expansion works to 3.3 Mtpa.

Page 14 of 19



Submitter

Submission and/or issue

Response to Comment

From a regulatory perspective, we note that the Milling
Vents, Slurry Storage Tanks and Precipitation Cooling
Towers are responsible for almost 45% of VOC and
odour, but there is no licence requirement for ongoing
characterisations of these sources, whilst the Liquor
Burner, Boilers (GT/HRSG) Oxalate Kiln, Calciner 1-3
and Low Volume Vent Stack are responsible for 7% of
VOCs and 11% of odour, but these sources do have
licence requirements.

1 With respect to the CTs, emissions could increase if there is a change in
the amount of make-up water used or its quality. Alcoa is implementing a
program of regular water quality testing for the 45K CTs to verify on-going
low emissions.
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